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Served as first official American delegate to International Geo-
detic Association in Paris, 20-29 Sept.

Secparated from Melusina in Qct.

Elected to National Academy of Sciences, 20 Apr.
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Represented U S. at International Geodetic Association confer-
ence in Stuttgart, 27 Sept.—z2 Oct.

Pbotometric Researches published in Aug.

Lecturer in Logic (till '84) at Johns Hopkins University

First mecting of JHU Metaphysical Club, 28 Oct.

Elected to London Mathematical Society, 11 Mar.

Fourth Survey assignment in Europe: Apr.—Aug.

French Academy address on value of gravity, 14 June

Elected to American Association for the Advancement of Sci-
ence in Aug.
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Studies in Logic published in spring

Divorced from Melusina, 24 Apr.

Married to Juliette Froissy (Pourtalés), 30 Apr.

Fifth and final Survey assignment in Europe: May—Sept.

In charge of Office of Weights and Measures, Oct.—22 Feb. "85

Purchased ““Arisbe,” outside Milford, PA

Contributor to Century Dictionary

Resigned from Coast and Geodetic Survey, 31 Dec.

Lowell lectures on “The History of Science,” 28 Nov.—s Jan.

Petrus Peregrinus announced; prospectus only published

“Scarch for a Method™ announced by Open Court: not com-
pleted

“The Principles of Philosophy” (in 12 vols.) announced by
Henry Holt Co.; not completed

“How to Reason” rejected by both Macmillan and Ginn Co.

“New Elements of Mathematies™ rejected by Open Court

Consulting chemical engineer (till ‘02), St. Lawrence Power Co.

Cambnidge lectures on “Reasoning and the Logic of Things,”
10 Feb.—7 Mar.

“The History of Science™ announced by G. P. Putnam’s; not
completed

Contributor to Dictionary of Philosopby and Psychology

Grant application for “Proposed Memoirs on Minute Logic”
rejected by Carnegie Institution

Harvard lectures on “Pragmatism,” 26 Mar.—i17 May

Lowcll lectures on “Some Topics of Logic,” 23 Nov.—17 Dec.

Harvard Philosophy Club lectures on “Logical Methodeutic,”
813 Apr.

Last published article. “Some Amazing Mazes”

Died on 19 April
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The purposc of this collection of writings by Charles Sandcrs Peirce
is to provide, in a convenient formar, those of his most important
papers that will enablc readers to form a relatively complete impres-
sion of the main doctrines of his svstem of philosophy and to study its
development. The present volume covers a period of about twenty-
seven years, roughly one-half of Peirce’s immensely productive life;
the remaining two decades will be covered in the second volume.
Limitations of spacc have forced us to exclude, almost entirely, his
mathematical, logical, and scientific writings, as well as his many con-
tributions to such disciplines as history and psvchology. (But readers
should be forewarned that Peirce’s thought, more than that of any
other classic American philosopher. is self-consciously related to math-
ematical, logical, and scientific conceptions. Many of his most signifi-
cant scientific writings are available in the annual reports of the U.S.
Coast and Geodetic Survey and the first six volumes of the Writings of
Charles §. Peirce; his logical writings in volumes 2—4 of the Collected
Papers of Charles Sanders Peirce; and his mathematical writings in the
four volumes of Carolvn Eisele’s The New [lements of Mathematics.) The
writings in this volume are arranged chronologically from 1867 to 1893,
- ending with Peirce’s first sustained and systematic presentation of his
~ evolutionary metaphysics 1n the Monist.

: The Introduction provides a summary account of Peirce's philoso-
- phy, which serves as a general background and provides structure for
the twenty-five items in the present volume. These begin with Peirce’s
highly regarded alternative to Kantian philosophy, his “New List of
Categories,” from which he sets out to develop a new system of
“thoughr that will answer many of the perennial questions of philoso-
Phy. In the Journal of Speculative Philosophy Cognition Serics (items 2-4),
¢ attempts to work out a new account of mind and reality based on
the results of his “new list" and to provide the foundation for a truly
Djective and empirical system of philosophy. in which epistemology
would be grounded in the representation of external facts: in brief, to
- ify philosophy and science. In his review of Fraser’s Berkeley (item
), Peirce gives an account of his newly embraced *scholastic realism”
and develops a common-sense theory of truth and reality that goes far
\ the direction of his soon-to-be-born pragmatism. Not surprisingly,
IS pragmatic turn is also apparent in “A New Class of Observations”
em 6); for, by this time, his pragmatism was already five years old.
1s noteworthy that in this paper Peirce includes sensations within

he class of ‘objects’ that should be studied scientifically by controlled

<
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obscryation, and there is at least the suggestion that, for philosophical
and scientific investigations, he is beginning to consider phenome-
nology as an alternative to logic. The “Hlustrations of the Logic of
Science” (items 7-12) contain Peirce’s first published account of prag-
matism—though the name does not occur. This scries, sometimes said
to be the lesson of Darwin for philosophy, marks an important stage
in Peirce’s continuing advance toward a more and more realistic sys-
tem of thought and, according to Max Fisch, it is “the nincteenth-
century Discourse in the Method of Rightly Conducting the Reason and Search-
ing for the Truth in the Sciences.” Ttem 13, the first part of an cssay on the
algebra of logic, deals with certain affinities between logical, epistemo-
logical, psvchological, and physiological conceptions, which suggests
that Peirce had by this time acquired an architectonic purview. Cer-
tainly by 1882, in his outline for his Johns Hopkins logic course (item
14), he is emphasizing the underlying unity of the sciences, for he
proclaims that it is in the application of the methods of one science to
another that the chief advances of thought will be made in the years
to come.

If there is a significant turning-point in the twenty-five papers in
this volume, 1t comes in “Design and Chance™ (item 15), where Peirce
accepts the doctrine that absolute chance is an active agent 1n the
evolution of the universc and even of the laws of nature, a doctrine that
marks his turn toward the evolutionary metaphysics of the latter part
of this volume. ‘The next two items represent another important step
in Peirce’s development, namely his recognition of the need for indices
both n logic and in thought, for it is only with indices that reference
can be made to individuals or to actual events and states of affairs. In
item 16, Peirce reintroduces his best-known semiotic triad (icon, index.
svmbol), and in item 17 he proclaims the importance of the QOutward
Clash, the compelling sense of an opposing other in all experience: and
thus takes an important step toward accepting the reality of second-
ness. After “Design and Chance,” many of the strands of thought that
run through the first seventeen papers coalesce, and enough fell into
place sometime in 1885 to lead Peirce to his great guess at the riddle of
the universe. It was the svnthesis of his theory of categories with his
new evolutionary cosmology that most directly led to his hypothesis
that “three elements are active in the world™: first, chance; second, law;
and third, babit-taking. This guess is first formulated in item 18, and the
remaining seven items fill out the details and ramifications of this guess
for philosophy and science. *A Guess at the Riddle™ (item 19) consti-
tutes Peirce’s first gencral treatment of his new evolutionary philoso-
phy, a broad and svstematic theory based on his guess. His “discovery”
that the active elements of the universe are coincident with his catego-
ries lcads him to accept them as the architectonic key to philosophy.
It is the key he proceeds to use to reorganize the different branches of
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science and philosophy. Peirce projected “A Guess at the Riddle” as
a full treatise on his new system of thought, in which all human
knowledge would be reorganized according to his architectonic pro-
gram, but circumstances prevented his completing that work. Item 20

rovides, in a somewhat popular form, parts of what would have been
included in the unwritten second chapter of the larger treatise, and
items 2125 fill in many of the remaining gaps. Thus, what began in 1867
as an analytical, epistemological philosophy, came to fruition in 1891-93
in the evolutionary and social philosophyv of the five papers of the
Monist Metaphysical Series.

Pecirce was fifty-three years old when the final paper in this volume
was published in 1893 He would live for another twenty-one years and,
during that time, would produce his most fully developed theory of
signs and many of his most subtle and profound metaphysical theories.
It was also during these later vears that his interest in pragmatism was
rekindled and that, in an attempt 1o work out a proof of his pragma-
tism, he put into service his unique system of graphical logic (his
existential graphs) alongside his categories and his theory of signs.

As the present volume ends, Peirce has not yet arrived at many of
the views described in the Introduction. Not for another five years
would he be what Max Fisch has called *“a threc-category realist,” and
he had been “a two-category recalist,” who accepted the reality of
secondness, for only about three years. Most of the papers in the
present volume were written while Peirce’s realism was limited to a
single universe, that of thirdness—or the world of thought. The
twentyv-five papers should be read with this in mind, but also with the
understanding that Peirce is on bis way toward a more complete realism.
But what should be kept in mind, above all, is that Peirce’s writings
- are signs of a great intellect in the process of working its way toward the
~ truth.

But thesc signs are profuse. Peirce’s extant writings—and there are
many that were lost during his peregrinations for the Coast and Geo-
detic Survey and on several other occasions after his death—would fill
bver one hundred (s00-page) volumes. A selected edition of some fifty
Yolumes would be necessary to get a comprehensive sense of his work
N mathematics, the natural sciences, philosophy and logic, history and
Psychology, and the several other areas to which he contributed. The
Most ambitious multi-volume edition, Writings of Charles S. Peirce:' A

m'mﬂlogimi Edition, is now underway at the Peirce Edition Project in
dl‘almpnlis; thirty volumes are projected. The first multi-volume
ition appearced sixty years ago, when the first six of eight volumes
: tl_lc Collected Papers (1931-35, 1958) were published. Four other major
dimons have appeared within the last fifteen years. Peirce’s Contribu-
lons to TTIE NATION was edited by Kenncth Ketner, in four parts,
€lween 1975 and 1988, and his New Elements of Mathematics, in four
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volumes, bv Carolyn Eisele in 1976. The following year saw the publi-
cation of Peirce’s Complete Publisbed Works, a 149-microfiche edition
accompanied by a printed Comprebensive Bibliograpby (revised and en-
larged by 12 fiches in 1986), and in 1985, Carolyn Eisele brought out two
volumes of Historical Perspectives on Peirce’s Logic of Science.

The present two-volume collection is not intended to replace the
more comprehensive editions, but to provide an affordable and reliable
text that covers the full extent of Peirce’s system of philosophy. Its
thematic boundaries are more expansive than those of several other
one- or two-volume collections; it 1s arranged chronologically, in two
parts, so as to permit study of the development of Peirce’s thought:
and, importantly, it pays especial attention to the integrity of the
edited text of his writings. Although the last few items cannot be said
to be fully critical texts, the volume as a whole may be considered
reliable from a textual point of view.

Of the twenty-five items included in this volume, nineteen were
published during Peirce’s lifetime. Since these arc among his most
important philosophical writings, all have been republished in the
different volumes of the Collected Papers, and a number of them have
reappeared, in whole or in part, in various other anthologies and in the
first five volumes of Writings. The six remaining items (6, 15, and 17-20)
arc unpublished manuscriprs and typescripts. Only items 17 and 19 are
included in the Collected Papers, and the remaining four items have
appeared for the first time, or will soon appear, in the Writings: item
61in W3, item 15 in Wy, item 18 in Wy, item 20 in W6. All six manuscripts
and typescripts have been edited from the originals in Harvard's
Houghton Library. The first cighteen items in the present volume
have been adopted directly from their appearance in the Writings,
volumes 2 through 5 (including some of the corrections in the second
printing of volume 2), and as these have been prepared according to the
standards of the Modern Language Association’s Committee on Schol-
arly Editions, they represent critical, authoritative texts. (For emenda-
tions and textual cruxes in these eighteen items, which are not repro-
duced in the Notes, readers should consult that edition.) We have
attempted to edit items 19-25 according to similar standards, but thev
cannot be said to have had the benefit of the same intensive, complete
«sort of historical, bio-bibliographical, and textual/editorial work that
is required in the preparation of a critical edition. This is especially
true for the five articles in the Monist Metaphvsical Series (items 21-25),
for which there are a number of relevant manuscripts and galleys, and,
to a lesser degree, for “A Guess at the Riddle” (item 19), for several
chapters of which there are more versions than one; in the latter. we
have chosen what seemed most representative and finished.

In all cases, we have corrected typographical errors and other obvi-
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ous mistakes (and have listed most of the emendations in editorial notes
following Peirce’s text) but have retained inconsistencics in spelling
and punctuation when they reflect acceptable nincteenth-century
~ standards and practices. (Only the word “indispensible™ has been per-
 mitted to appear in Peirce’s idiosyncratic form, for that 1s how he
consistently, and consciously, spelled it throughout his life.) Purely
~ cosmetic changes, such as the italicization of book titles or the indenta-
tion of opening paragraphs, have been made silently. We have also
supplied titles for the three untitled items (5, 15, 20), and missing words
are supplied in italic brackets. For the rest. our editing has been guided
by restraint and accuracy, and the texts included here represent what
Peirce wrote, not what we think he should have written.

The twenty-five items in the present collection are printed with a
minimum of editorial intrusion in the text, although we have used a
few editorial syinbols to reflect certain physical problems in both
published and unpublished papers, and have indicated, in standard
form (with superscript arabic numcrals), where we have contributed
editorial notes. The footnotes appearing at the bottom of therr respec-
tive pages are Peirce’s own and are identified by asterisks, daggers, and
so on. (In a few of these footnotes, we have provided, in square brack-
ets, additional information—such as names, dates, page numbers, and
references to papers in the Wrirings— which seemed more useful and
- economical here than in additional entrics in the Notes section.) The
(editorial) Notes, which are numbered consecutively within each of
the twenty-five items, provide various kinds of information (including
translations) that Peirce himselt did not provide. Preceding this Fore-
vord, there is a brief Chronology listing the most significant dates and
events in Peirce’s life and work, and the volume concludes with a
‘detailed Index.

- Two other features in Peirce’s text must be mentioned: the edito-
rial symbols and the headnotes appearing between title and text. The
editorial symbols, as indicated, reflect physical problems, whether in
published papers or unpublished manuscripts and typescripts, and
they include the following: words (or parts of words) appearing in
talic brackets indicate that they have been supplied (or reconstructed)
¥ the cditors; italic brackets enclosing three ellipsis points indicate
e or more lost manuscript pages: and scts of double slashes mark the
eginning and end of Peirce's undecided alternate readings, with the
ngle slash dividing the original from the alternative inscription. The
€adnotes, which appear in reduced type between the title of each item
Nd the text proper, serve several purposes. They identify each item
52 published paper or an unpublished manuscript; provide informa-
0N on 1ts composition or publication (and its later use elsewhere in
firce’s work and its republication in onc of the two main editions of
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his writings); characterize its contents and main arguments; and indi-
cate its place in the overall development of Peirce’s system of philoso-
phy. Papers published during Peirce’s hfetime are identified by P
followed by a number and the bibliographic information provided in
the Comprebensive Bibliography (2nd rev. ed. [Bowling Green, OH: Phi-
losophy Documentation Center, 1986]). Unpublished papers are identi-
fied by MS followed by the number assigned in Richard Robin’s An-
notated Catalogue of the Papers of Charles S. Pesrce (Amherst: University
of Massachusetts Press, 1967) and his ““T'he Peirce Papers: A Supple-
mentary Cataloguc” (7ransactions of the Charles S. Peirce Socicty 7 [1971):
37-57); when the reference is to newly numbered manuscripts in their
reassembled and chronologically arranged form as listed in the Wrir-
tngs, MS 1s printed in italic tvpe (and followed by the new Peirce
Edition Project number). Republication (or first publication) of each
item 1s indicared by W (Writings of Charles S. Peirce), followed by vol-
ume and page numbers; CP (Collected Papers of Charles Sanders Peirce),
followed by volume and paragraph numbers; and, in one instance,
HPPLS (Historical Perspectives on Peirce’s Logic of Science), followed by
page numbers. (Some of these identifying letters are used in the Intro-
duction as well, which also includes a reference to NEM, Carolyn
Eiscle's edition of The New Elements of Mathematics.)

Although there are several references, especially in the Introduc-
tion, to some of the more important secondary studies on Peirce's
philosophy, it might have been helpful, some might say, to have pro-
vided a list of “Secondary Studies™ or “Further Readings.” We decided
against such a list for three reasons: (1) the number of secondary studies
on Peirce has grown to enormous proportions, especially during the
last two decades, and brief articles are sometimes more helpful than
whole monographs; (2) whatever selection we might make (with its
concomitant exclusions) would be sure to exhibit our biases and criti-
cal dispositions; and (3) there are two useful lists of secondary studies,
through 1982, in the Comprebensive Bibliography and in The Relevance of
Cbharles Peirce (La Salle, TL: The Hegeler Institute, 1983), and the im-
provement in library indexing services and the growing use of biblio-
graphic databases have almost obviated the need for printed bibliogra-
phies. If there are two studies with which everyone should be familiar,
whether novice or seasoned scholar, they are Christopher Hookway's
Peirce (London: Routledge & Kegan Paul, 1985), which will shortly be
available in paperback, and Max Fisch's Peirce, Semeiotic, and Pragma-
tism (Bloomington: Indiana University Press, 1986), which represents
many years of scarching scholarship. And we should not ncglect to
mention that the Transactions, the journal of the Peirce Society, 15
already in its twenty-seventh vear.

Nor should we neglect to menton, finally, that we have had some
help in the preparation of this first of our two volumes of Peircc’s
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selected philosophical writings. We are grateful, for her invaluable
assistance, to Beth Sakaguchi; to our colleagues at the Indiana Univer-
sity Press, for their encouragement and cooperation; to the Indiana
University School of Liberal Arts for its continuing support: and to
André De Tienne, for his scholarly advice and careful reading of a
large part of the whole manuscript.

Indianapolis Nathan Houser
July 1991 Christian Kloesel




INTRODUCTION

“harles Sanders Peirce was born on 10 September 1839 in Cambridge,
achusetts—when Darwin was only 30 years old—and he lived
ntil 1914, the vear World War I began. His father, Benjamin Peirce,
a distinguished professor at Harvard College and the most re-
ted mathematician in America. The Peirce family was well con-
ed in academic and scientific circles, and Charles grew up on
ntimate terms with the leading figures. He was regarded as a prodigy
n both science and philosophy, and more brilliant in mathematics
1an cven his father. Unfortunatcly for Peirce, his independence of
ind, which was at first so much admired, turned out to be a severe
npediment to his success. In part this was due to the times. For as
mes Feibleman has pointed out, with the expansion of the United
ates and the rise of the great western cities, New England, and
pecially Boston and Cambridge, became more and more insular and
nservative and grew fearful of genius and originality.' As great a
inker as any that America has ever produced, Peirce was thwarted
almost every turn, and only by great effort of will was he able to
Ifill some of the promise he exhibited as a young man.

Peirce’s importance as a thinker was not entirely lost on his own
e. Among his friends and admirers were such respected philoso-
as William James, Josiah Rovee, and John Dewey, and the re-
ed mathematician and logician Ernst Schrider. Yet after a short
at the Johns Hopkins University as a part-time lecturer in logic
9-1884), and a premature—and forced—retirement (1891) from the
. Coast and Geodctic Survev, where he was in charge of gravity
eriments and pendulum research, Peirce was unable to obrtain reg-
" employment again. He spent much of the latter third of his life
ggling to make ends meet, and many of his writings of those years
done for pay. These include book reviews for newspapers and
! r_iournals. contributions to dictionaries and encyclopedias, and
slations (mainly from French and German). There were also a
ber of philosophical articles composed to satisfy the expecrations
». ?lru.cti(}ns of paying editors. For a period, beginning about 1890,
fe’s life was often dominated by one unsuccessful “get rich
mc” after another.? By the turn of the century, he began to worry

James Feibleman, “The Relation of Peirce 1o New England Culture.” American
8l of Fconomics and Sociology 4 (1944): 99—107.

SO an account of some of these “get rich schemes.” see Christian J. W. Kloesel,
fles Peirce and Honoré de Claircfont,” Fersus 49 (1988): §—18.
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about getuing his program of philosophy and his discoveries in mathe-
matics and logic into print, but almost all his proposals failed to win
support. It was more than twenty years after his death, and only after
the Harvard Philosophy Department brought out a collection of his
papers, that scholars began more generally to glimpse the importance
and.pmfundity of his thought. By 1936 Alfred North Whitchead would
describe America as the developing center of worthwhile philosophy,
and idenuify Charles Peirce and William James as the founders of the
American renaissance. “Of these men,” Whitehead said, "W .J. is the
analogue to Plato, and C.P. to Aristotle.””

Interest in Peirce has grown enormously in recent vears, and esti-
mates of his significance as a thinker continue to run high. ths work
in logic, algebraical and graphical, has come to be regarded as substan-
ual for both 1ts historical impact and 1ts enduring importance for
research. Hilary Putnain expressed his surprise upon discovering
“how much that is quite familiar in modern logic actually became
known to the logical world through the efforts of Peirce and his stu-
dents,”* and W. V. Quine dates modern logic from *“the emergence ot
general quantification theory at the hands of Frege and Peirce.”” More
recently, John Sowa has demonstrated how Peirce’s graphical system
of fogic (his existential graphs) improves on other logics for the repre-
sentation of discourse, and the study of language generally, and hc has
uscd the existential graphs as the logical foundation for his own con-
ceptual graphs, “which combine Peirce’s logic with research on se-
mantic networks in artificial intelhigence and compurational linguis-
tics.”"® In philosophy more generally, Peirce’s work has been the focus
of a considerable resurgence of interest throughout the world. T his 1s
demonstrated by the growing number of books and articles about
Peirce, by increasing references to his ideas, and by the testimony of
respected philosophers such as Karl Popper, who regards Peirce as
“onc of the greatest philosophers of all ime.”” Finally, in the rapidly
growing ficld of study known as semiotics, Peirce is universally ac-
knowledged as onc of the founders. even #be founder, and his theory
of signs is among the most frequently studied and systematically exam-
incd of all foundational theories. The importance of semiotics for all

3. Whitchead to Charles Hartshorne, 2 Jan. 1936, in Victor Lowe, Alfred North W bire-
bead: The Man and Ilis Work, ¢d. ). B. Schneewind (Baltimore: Johns Hopkins University
Press, 1990). 2:345.

4. Hilary Putnam, “Peirce the Logician,” Historia Matbematica g (1982): 295.

5. W. V. Quine, "In the Logical Vestibule,” Times Literary Supplement. 12 July 1985,

p. 767
I !6’. John Sowa, *Matching Logical Structure to Linguistic Structure,” in Studics in
the Logic of Charles §. Peirce (Bloomington: Indiana University Press, 1992).

= Quoted by James Bird, “A Giant’s Voice from the Past.”™ Times Higber Education

Supplement, 8 Sepl. 1989,
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disciplines that deal crucially with represensation (among them episte-
mology, linguistics, anthropology, and cognitive science, and probably
] the fine arts) is only beginning to be recognized. In his 1989 Jefferson
ecrure, Walker Percy argucd that modern science is radically inco-
herent—‘not when it seeks to understand things and subhuman orga-
isms and the cosmos itself, but when it seeks to understand man, not
( an’s physiology or neurology or his bloodstream, but man gua man,
when he is peculiarly human”—bur thar, with his theory of signs,
sirce laid the groundwork for a coherent science of man that is yer
» be worked out®

Peirce developed an early interest in philosophy, particularly the
writings of Kant, and in formal logic, bur his training led him to
yerimental science, especially two sciences with a marked mathe-
qatical basis: astronomy and geodesy. His first book, Photometric Re-
earches (1878), was the result of several ycars of astronomical observa-
jons at the Harvard Observartory. It included Prolemy’s catalogue of
jars, in a translation Peirce made from a manuscript in the Biblio-
héque Nationale in Paris. He published many papers and mono-
phs on geodesyv, and one of these is still considered a classic in the
:ld. He was a geodesist with the U.S. Coast and Geodectic Survey for
arly thirty vears, and later he worked for a time as a consulting
emical engineer for the St. Lawrence Power Company.

Bur throughout his life, committed as it was to science, he main-
ned a continuing rescarch program in philosophy and logic. He
livered scrics of lectures at different institutions from the mid-1860s
atil afrer the turn of the cenrury, and from 1879 to 1884 he taught logic
the Johns Hopkins University, the first true graduate school in
nerica. When in the lare 1880s he wrote definitions for the Century
étionary, it was no doubr his enthusiasm for the Hopkins model that
him to define “university” as “an association of men for the pur-
e of study, which confers degrees which are acknowledged as valid
dughout Christendom, is endowed. and is privileged by the state,
rder that the people may receive intcllectual guidance and that the
dretical problems which present themselves in the development of
zation may be resolved.” ‘The definition was the subject of an
te by John Jay Chapman:

les Pt:-irce wrote the definition of University in the Century Dictionary.
alled it an institution for purposes of study. They wrote to him that their
ha(? been that a university was an institution for instruction. He wrote
t if they had any such notion they were grievously mistaken. that a

Vsllu'r Percy, *“The Fateful Rift: The San Andreas Fault in the Modern Mind,”
terson Lecture in the Humanities, delivered 3 May 1989 in Washington, D.C.
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unmiversity had not and never had had anything to do with instruction and that
until we got over this idea we should not have any university in this country ®

In his day, Peirce was a more international figure than is generally
known. He visited Europe five times between 1870 and 1883, and al-
though he usually traveled as a scientist—to swing pendulums and to
compare American weights and measures with European standards—
he met prominent mathematicians and logicians as well as scientists,
including De Morgan, McColl, Jevons, Clifford, and Herbert Spencer.
Peirce corresponded with most of these scholars, and also with
Schroder, Cantor, Kempe, Jourdain, Victoria Lady Welby, and others
Through Lady Welby, Peirce’s letters on semiotic were occasionally
passed on to C. K. Ogden who, with I. A. Richards, published some
of them in the classic The Meaning of Meaning. Wittgenstein's good
friend F. P. Ramsey was much impressed with these letters and, in his
review of the Tractatus, remarked that Wittgenstein would have prof-
ited from Peirce’s type-token distinction.'®

Peirce’s systematic philosophy, which is the focus of the present
collection of writings, s dithicult to characterize in a few words. For
one thing, it consists of a number of distinet but interrelared theorics
and dOctrines, any one of which could easily be the subject of whole
books—as some, in fact, have been. Among the most characteristic of
Peirce’s theories are his pragmatism (or “pragmaticism.” as he later
called 1t), a method of sorting out conceptual confusions by relating
meaning to consequences; semiotic, his theory of information, repre-
sentation, communication, and the growth of knowledge; objecrive ide-
alisin, his monistic thesis that matter is effete mind (wirh the corollary
that mind 1s inexplicable in terms of mechanics); fallibilism, the thesis
that no inquirer can ever claim with full assurance ro have reached the
truth, for new evidence or informarion may arise that will reverberate
throughout one’s system of beliefs affecring cven those most en
trenched; tychism, the thesis that chance is really operative in the
universe; synechism, the theory that continuity prevails and thar the
presumption of continuity is of enormous methodological importance
for philosophy; and, finally, agapism, the thesis that love, or sympathy.
has real influence in the world and, in fact, is “the great evolutionary
agency of the universe.” The last three doctrines are part of Peirce’s
comprehensive evolutionary cosmology.

9. Max H. Fisch. “Pecirce at the Johns Hopkins University,” in Peirce, Semeiotic, and
Pragmatism (Bloomingion: ludmna University Press, 1986), p. 36.

10. See Charles §. Hardwick, “Peirce’s Influence on Some British Philosophers: A
Guess at the Riddle,” in Studies in Peirce’s Semioric (Peirce Studies 1, Lubbaock: Institute
for Studics in Pragmaticism, 1979), p. 27. Ramscy's review of Wingensicin appeared in
Mind 32:028 (1023): 465-78.
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Besides this imposing assemblage of theories, there 1s still another
Sarricr to an easy characterization of Peirce’s philosophy, s:gpalcd by

e reference to Darwin in the opening paragraph. Peirce’s philosophy
not consist of a set of static doctrines, thought up and written
swn once and for all; its development over his more than fifty years
scholarship appropriately represents his Darwinian motivation.
lot only did he think of himself as working out an evolutionary
hilosophy, one that includes humankind as part of the evolving natu-
2] world, but his writings illustrate his personal commitment to the

nciple of evolutionary growth. Peirce was always_‘» open to the reve-
ons of experience and was prepared to change his theories aa?cord-
ngly. Some of these changed dramatically over the course of his l!fe;
early all changed in onc way or another. We cannot draw one consist-
at philosophy from Peirce’s writings without ignoring conflicting
passages. A tendency by some of Peirce’s commentators to overlook
his characteristic of his thought has led to much confusion. This point
vas made rather dramatically by the late Indiana philosopher Arthur

. Bentley:

at one says 20 years from what one says another time, must be studied as
ent-in-process. . . . Peirce did not have a modernized post-Jamesian vocabu-
ary for behaviors. He floundered and turned. . . . You can show Peirce as all
orts of things. But take the full flow of Peirce’s development, his 1869 essays
r acruality; his relations logic—his statement about concepts in 187/8/ Sci
nthly: his late effort at a functional logic nobody ever mentions, etc. You
ave an event in progress. It is, for me, one of the greatest event/s/ among all

It is impossible, in a short introduction, to present fully Peirce’s
ost characteristic philosophical doctrines and theories, let alone give
rious attention to the development of his thought. It is difficult to
ve even a satisfactory outline of his philosophical development. Over
e vears, scholars have described the key steps in his intellectual life
different ways. To give some chronological structure to such stud-
Max Fisch has divided Peirce’s philosophical activity into three
iods: (1) the Cambridge period (1851-1870), from his reading of
2 rely‘s Logic to his memoir on the logic of relatives; (2) the cosmo-
tan period (1870-1887), the time of his most important scientific
rk, when he traveled extensively in Europe, as well as in the United
es and Canada; and (3) the Arisbe period (1887-1914), from his move
ilford, Pennsylvania, until his death—the longest and philosoph-
IV most productive period.'?

1. Arthur F. Bentley to Joseph Ratner, 1 July 1948. This letter is deposited with the
2y Papers in the Lilly Library, Indiana University.

” Max I1. Fisch, “'Peirce’s Arisbe: The Greek Influence in His Later Philosophy,”

€irce, Semeiotic, and Pragmatism, p. 127
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Gérard Deledalle has associated these periods more directly with
Peirce’s philosophical acrivity and has given them more figurative
names: (1) “Leaving the Cave” (1851-1870), the period of the evolution
of Peirce’s thought beginning with his critique of Kantian logic and
Cartesianism; (2) “The Eclipse of the Sun” (1870-1887), the period domi-
nated by his discovery of modern logic and pragmatism; and (3) “The
Sun Set Frge” (1887-1914). the period of his founding of semiotic on a
phenomenology based on his logic of relations and of his working out
his scientific metaphysics, the crowning-point of his philosophical
achievement."?

A somewhat different account of the principal stages of Peirce’s
development is given by Murray Murphey. who associates each of
Peirce’s key shifts of thought with important discoveries in logic. He
identifies four main phases: (1) Peirce’s Kantian phase (1857-1865/66); (2)
the phase beginning with the discovery of the irreducibility of the
three syllogistic figures (1866-1869/70); (3) the phase beginning with the
discovery of the logic of relations (1869/70-1884): and (4) the phasc
beginning with the discovery of quantification and of set theory (1884
1914).""

Probably the most significant development in Peirce’s intellectual
life was the evolution of his thought from its quasi-nominalist and
idealist beginnings to its broadly and strongly realist conclusion. Be-
cause thePe are so many variants of these doctrines, a few selections
from Peirce’s Century Dictionary definitions will help reveal his concep-
tions of these terms:

Nominalism: 1. The doctrine that nothing is general but names; more specifi
cally, the doctrine that common nouns, as man, borse, represent in their gener-
ality nothing in the real things, but arc mere conveniences for speaking of
many things at once, or a1 most necessities of human thought; individualism

Idealism: 1. The metaphysical doctrine that the real is of the nawure of thought:
the doctrine that all reality is in it1s nature psychical.

Realist: 1. A logician who holds that the essences of natural classes have some
mode of being in the real things: in this sense distinguished as a scholastic
realist; opposed to nominalist. 2. A philosopher who believes in the real exis-
tence of the external world as independent of all thought about i, or, at least
of the thought of any individual or any number of individuals.

Peirce also defined “ideal-realism™ as “a metaphysical doctrine which
combines the principles of idealism and realism.” As a variant of this

13. Gérard Deledalle, Charles 3. Perrce: An Intelleciual Biograpby (Amsterdam: John
Benjamins, 1990). p. Xxxi.

13. Murray G. Murphey, The Development of Peirce’s Philosopby (Cambridge: Harvard
University Press, w961). p. 3
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. he defined the idcal-realism of his father as “the opinion that
rure and the mind have such a community as to impart to our
ses a tendency toward the truth, while at the same time they
~uire the confirmation of empirical science.”

“T'he lifclong tension berween nominalism and realism in Peirce’s
n intellectual life is testament to the general importance he attached
t in fact, if any single question can be said to have been viewed by
rce as the most important philosophical question of his time, it is
t of deciding between the two doctrines. Peirce concurred in this
2 his old schoolmate Francis Ellingwood Abbot, who in 1885 wrote
*so far was the old battle of Nominalism and Realism from being
ght out by the end of the fifteenth century that it is to-day the deep,
jerlying problem of problems, on the right solution of which de-
\ds the life of philosophy itself in the ages to come.”"* For Peirce,
for Abbot, the significance of the outcome of this “battle” was not
aited to technical philosophy:

pugh the question of realism and nominalism has its roots in the technicali-
of logic, its branches reach about our life. The question whether the genus
no has any existence except as individuals, 1s the question whether there i1s
thing of any more dignity, worth, and importance rhan individual happi-
s, individual aspirations, and individual hfe. Whether men really have
thing in common, so that the community is to be considered as an end in
2lf, and if so, what the relative value of the two factors is, is the most
damental practical question in regard to every institution the constitution
ich we have it in our power to influence. (item 5)

According to Fisch, Peirce’s progress toward realism began early
as gradual, but there were key steps that divide it into stages.*
took his first deliberate step in 1868 when, in the second paper
1S cognition series (item 3), he “declares unobrtrusively for realism.”
hough this step marks only a small shift in Peirce’s thought—
Introduction of “the long run” into his theory of reality—it is
mp :;mm one, for it brings to an cnd his period of avowed nom-
irce’s sccond deliberate step was raken in 1871, when in his Berke-
View (item 5) he again declared for “the realism of Scotus™ and

.

Francis Ellingwood Abbort, Scientific Theism (London: Macmillan, 1885), pp. -2
Fhe account of Peirce’s progress toward realism contained in this and the follow-
Wit paragraphs is based on Max Fisch, “Pcirce’s Progress from Nominalism to-
sealism.” in Peirce, Semeiotic, und Pragmarism, Pp- 184-200; unless otherwise noted,
0RS are from thar cssay.

h_elher Peirce was ever really a thoroughgoing nominalist or only a more
Mistic realist than he would be later is discussed by Don D. Roberts in ~“On
lism™ and Fred Michael in “Two Forms of Scholastic Realism in Peirce's
POy Transactions of tbe Charles S. Prirce Sociery 6 (1970): 67-83 and 24 (1988): 31748,
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recognized that realism is temporally oriented toward the future while
nominalism is oriented toward the past. Fisch points out that this
second declaration came when. after a period of intensive study of the
schoolmen, Peirce had become well acquainted with the writings of
Duns Scotus.

Peirce took his third step in mid-1872 when, in the Cambridge
Meraphysical Club, he first presented his pragmatism in which the
mcaning of conceptions is referred to future experience: “So we say
that the inkstand upon the table is heavv. And what do we mcan by
that? We only mean that if its support be removed it will fall to the
ground. . .. Sothat . .. knowledge of the thing which exists all the time,
cexists only by virtue of the fact that when a certain occasion arises -
certain idea will come into the mind” (W3:30-31). A few months later,
Peirce wrote that “no cognition . . . has an intellectual significance tor
what it 15 in itself, but only for what it 1s in its effects upon other
thoughts. And the existence of a cognition is not something actual, but
consists in the fact that under certain circumstances some other cogni-
tion will arise”™ (W3:77). But the best-known statement of the doctrine
came in 1878, in the sccond of his “[lustrations of the Logic of Sci-
ence,” 1n the now famous version of his pragmatic maxim: “consider
what effects, which might conceivably have practical bearings, we
conceive the object of our conception to have. Then, our conception
of these effects is the whole of our conception of the object.”

Fisch stops enumerating the steps toward realism in 1872, and di-
vides the rest of Peirce’s development into two periods, the pre-Aoniss
period (1872-1890) and the AMfonsst period (1891-1914). He summarizes the
key factors of the former period as follows:

The chief devclopments in the pre-Monist period whose effects on Peirce’s
realism will appear in the Monist period are his pragmatism; his work on the
logic of relations and on truth-tables, indices, and quantification: the resulting
reformulation of his categories; his work and that of Cantor and Dedekind on
transfinitc numbers: the appearance in 1885 of provocative books by Rovee and
Abbot; and, at the end of the period, a fresh review of the history of philosoph)
for purposes of defining philosophical terms for the Century Dictionary.

In the pre-Monist period, a step that had special importance for
Peirce’s philosophical development was his recognition, with the help
of his Johns Hopkins student O. H. Mitchell, of the need for indices
in his algebra of logic. Peirce recognized the need for indices in nota-
tions adequate for the full representation of reasoning because he had
come to understand the importance of pinning down thought ro acrual
situations. “The actual world,” he said, “cannot be distinguished from
a world of imagination by any description. Hence the need of pro-
nouns and indices” (item 16). Fisch points out that Peirce’s incorpora-
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. of indices into his system of logic called for a reformularion both
 his theory of signs and of his general theory of categories. It was
that Peirce reintroduced the famihar icon-index-symbol trichor-
v and his reformulared categories denoting three kinds of charac-
& singular, dual, and plural), which he associated with three kinds
fact: “‘fact abour an object, fact about two objects (relation), fact
sut several objects (synthetic fact)” (Ws:244).
t the end of the pre-Monist period, Peirce rook a major step to-
ard a more robust realism, a step related to his recognition of the
ed for indices. This was his acceprance, in about 1890, of Scotus’s
ecceities—the realitv of actuality or of seccondness. Peirce could no
ger ignore the “Outward Clash,” as Hegel had much ro the detri-
nt of his system of philosophy. With the acceptance of the reality
seconds, Peirce acknowledged the mode of being that distinguishes
e individual from the general, and isolated his categories of fact:
alia, relations, and signs.
‘he Monist period began with the series of five papers that con-
ades the present volume. It is the first of four series of papers that
e contributed to the Monist, which, after its founding in 1890,
pame his chief medium of publication. In each of these series, and
any of his other writings of the period, he continued to weed out
2maining nominalistic and many of the idealistic elements of his
sophy. Peirce took his most decisive step toward realism in 1897.
has nicely illustrated this last great step by contrasting two
es, one from a January 1Byg; review of the third volume of
der’s .dlgebra und Logik der Relative, and the other from an 18
arch 1897 letter to William James. In January, Peirce wrote: *I for-
rly [as late as October 1896] defined the possible as that which in a
N state of information (real or feigned) we do not know not to be
e. Bur this definition today seems to me only a twisted phrase
ich, by means of two negatives, conceals an anacoluthon™ (CP 3.527).
0 months later he wrote to James: “The possible is a positive uni-
€, and the rwo negations happen to fit it, but that is all” (CP 8.308).
ce thus addced the possible as a third mode of being—and, in so
B, gave up his long-held, Mill-inspired frequency theory of proba-
¥=—and his scheme of categories was fundamentally complete. 1'0
ategorics in their form of thirdness (feeling. or signs of firstness;
_'Of action and reaction, or signs of secondness; and sense of
Ing or mcdiation, or signs of thirdness) and in their form of
ldness (qualia, or facts of firstness; relations, or facts of second-
and signs, or facts of thirdness), Peirce now added what might
alled his ontological categories, his carcgories in their form of
Ness: firstness, or the being of positive qualitative possibility; second-
Or the being of actual fact; and thirdness, or the being of law thar
Bovern facts in the future (CP 1.23).
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Peirce was then., in 1897, what Fisch calls a “three-category realist.”
He had very carly accepted the reality of thirds, the universe of
thoughr or signs. This universe was the only reality Peirce the idealist
had admitted until about 1890 when he accepted the reality of scconds,
the universe of facts (influenced by Scotus). Finally, in 1897 he broad-
ened his evolving realism to accept the reality of firsts, the universe of
possibility (influenced by Aristotle). Recognizing the significance of
these steps for the growth of his thought, Peirce now characterized
himsclf as “an Aristotelian of the scholastic wing, approaching Scor-
ism, but going much further in the direction of scholastic realism™ (CP
§.7701).

Onc further step from the Monist period should be mentioned, for
it brings together two fundamental strands of Peirce’s thought: his
pragmatism and his semiotic. In his third Monist series, beginning in
1905, Peirce sought to prove his doctrine of pragmatism (pragmaticism),
and in the course of working out his proof, he wove his two great
theories into a unified doctrine. He concluded that his semiotic prag-
matism entails realism, so that a proof of pragmatism is, at the same
time, a proof of realism, and that the pragmatist is “obliged to sub-
scribe to the doctrine of a real Modality, including real Necessity and
real Possibility” (CP 5.457).

Although Peirce w8 aware that at least some of the steps described
above were important milestones in his development, he did not re-
gard them as ushering in new systems of thought. According to Mur-
phey, Peirce regarded each phase of his thought as merely a revision
of “a single over-all architectonic system™ and always preserved as
much as he could from each earlicr phasc. His philosophy might be
likened to *“a house which is being continually rebuilt from within.""*

Some scholars have not accepted the one-system account of Peirce’s
philosophy. Thomas Goudge, in particular, has argued that “Peirce’s
ideas fall naturally into two broad groups whose opposite character is
a reflection of a deep conflict in his thinking™ and that this opposition
is the result of his conflicting commitment to both naturalism and
transcendentalism.' By “naturalism” Goudge has in mind scientific
philosophy more or less in the positivist sense, a philosophy that puts
logical analysis on a pedestal and eschews speculation and system-
building. T'ranscendentalism, on the other hand, discounts logical
analysis in favor of metaphysical construction, embracing both specu-
lation and architectonic. Peirce the naturalist tended to nominalism,
while Peirce the transcendentalist tended to realism. It was Peirce the
naturalist who was the pragmatist, while Peirce the transcendentalist

18. Murray G. Murphev, The Development of Peirce'’s Phbilosopby, p. 3.
19. Thomas Goudge, The Thought of € 8. Peirce (Toronto: University of Toronto
Press, 1050), p. xx.
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nded to intuitionism. Goudge finds tlmt‘Peirce's ualu_ralism was tl_'lc
ronger tendency, which guided him in his re.-.'earcl"lc_s in formal loglc.
k. iotic, scientific method, phenomenology, and cnuc:fl l‘l'li'.:lﬂ Ph}'SICS.
e ¢ the weaker transcendentalism “'1s most apparent in his views on
smology, ethics, and theology.”*’ .
Goudge has indeed uncovered what may appear to be t:wu_Pelrces,
the finding of most recent scholarship is that the tension is not as
at as he thought. Peirce’s philosophy is broad and subtle and ap-
to be able to accommodate results that would be incompatible
Jarrower systems of thought. It is not possible here to argue for the
erence of the various claims and doctrines that Goudge and others
¢ found to be in conflict. The best that can be done is to outline the
c architecturc of Peirce’s philosophy and ro give a glimpse of its
srall unity.
Cor Peirce, as for Kant, logic was the key to philosophy. He claimed
t from the age of twelve, after reading his brother’s copy of
hatelv’s Elements of Logic, he could no longer think of anything
ept as an exercise in logic.?' Peirce’s study of logic was not limited
he formal theory of deductive reasoning or to the foundations of
hematics, although he made important contributions to both.
en he sought the professorship of physics at the Johns Hopkins
fore being appointed part-rime lecturer in logic), he wrote to Presi-
t Danicl C. Gilman that it was as a logician that he sought to head
t department and that he had learned physics in his study of logic.
1¢ dara for the generalizations of logic arc the special methods of

he logician has to study various sciences rather profoundly.”
But it was not just as a theory of reasoning or as a critique of
thods thar logic was important for philosophy. “Philosophy,”
ree said, “secks to explain the universe at large, and to show what
re is intelligible or reasonable in it. It is therefore committed to the
on (a postulate, which however may not be completely true) that
Process of narure and the process of thoughr are alike™ (NEM
). Whether completely truc or not, if philosophy sccks to explain
iniverse at large, and if our explanations presuppose a rational
Nization of the universe—which, otherwise, would hardly be ex-
ble at all —then we arc, in effect, committed to the thesis that the
ess of nature is (or is like) a rational process. Logic, therefore, has
® than heuristic value for philosophy.

1S important to bear in mind that when Peirce called himself a
an—the first and perhaps only person to have his occupation

. Ibid., PP- 5.
iMax H. Fisch, Introduction to Writings of Charles §. Peirce (Bloomington: Indiana
v Press, 1082), i:xviii.
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listed as “logician™ in Who's Who—hc was not thinking of himself as
a logical technician or as a logicist who viewed logic as the deductive
foundation for mathematics. Although his many contributions to tech-
nical logic—including his 1881 axiomatization of the natural numbers,
his 1885 quantification theory andgintroduction of truth-functional
analysis, and his lifelong development of the logic of relations—have
considerable importance for the foundations of mathematics, his main
concern was to build an adequate theory of science and an objective
theory of rationality. His general conception of logic was closer to
modern-day philosophy of science, together with epistemology and
philosophical logic, than to today’s mathematical logic. In his later
vears, Peirce gave a great deal of attention to the classification and
relations of the sciences, and he came to associate much of what we
would today call mathematical logic with mathematics; logic, on the
other hand, he came to regard as a normative science concerned with
intellectual goodness, and, in his most developed view, it is coextensive
with semiotic, which constitutes the very heart of philosophy.

Peirce’s philosophy is thoroughly systematic—some might say it is
systematic to a fault. Central to his system is the idea that certain
conceptions are fundamenrtai ro others, those to still others, and so on:
so that it is possible to analyze our various theorerical svstems (our
sciences) into a dependency hicrarchy. At the top of this hicrarchy (or
at the base if we envision a ladder of conceptions) we find a set of
umiversal categorics, an idea Peirce shared with many of the greatest
systematic thinkers including Aristotle, Kant, and Hegel. Peiree’s uni-
versal categories are three: firstness, secondness, and thirdness. First-
ness is that which is as it is independently of anything clsc. Secondness
is that which 1s as it is relarive to something else. Thirdness 1s thar
which is as it 1s as mediate between two others. In Peirce’s opinion,
all conceptions at the most fundamental level can be reduced to these
three.

This theory of categories, in its most abstracted form, belongs to
mathemarics, which stands at the pinnacle of the sciences. Peirce fol-
lowed his father in defining mathematics as the science which deduces
consequences from hypotheses—from what is given—but there 18
morc to it than that. Mathemarices is a science of discovery thar invest-
gates the realm of abstract forms, the realm of ideal objects (entia
rationis). It is the mathematician who first discovers the fundamental-
ity of triadicity by finding that monadic, dvadic, and triadic relations
are irreducible, while relations of any degree (or adicity) greater than
triadic can be expressed in combinations of triadic relations. This 15
known as Peirce’s reduction thesis.

Mathematics presupposes no other science but is presupposed by
all other sciences. After mathematics comes philosophy, which has
threce main branches: phenomenology, normative science, and meta-
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cs—dependent on each other in reverse order. Nor surprisingly,

s categories make their appearance in cach of th!:'sc parts of
phy (as they must if they arc universal catcgor_lcs). He ex-
this in the fifth of a scries of lectures on pragmatism given at

d in 1903:

shy has threc grand divisions. The first is Phenomenology, which
'templatcs the Universal Phenomenon and discerns its ubiquitous
s Firstness, Secondncss, and Thirdness, together perhaps with other

categorics. The second grand division is Normative Science, which
s the universal and necessary laws of the relation of Phenomena to
is, perhaps. to Truth, Right, and Beauty. The third grand division
aphysics, which endeavors to comprehend the Reality of the Phenom-
P s.121)

: giving this division, Peirce had warnced his audience: “Now |
ing to make a serics of assertions which will sound wild” (CP
yut he stressed that it was essential to his case for pragmatism.
1e three divisions of philosophy are directly related to the catego-
n attending to the universal clements of phenomena in their
liate phenomenal character, phenomenology treats of phenom-
firsts. Here the categories appear as fundamental categories of
ence (or consciousness): firstness is the monadic element of expe-
usually idenufied with feeling, secondness is the dyvadic element
ied with the sense of action and reaction, and thirdness is the
clement identified with the sense of learning or mediation as
ught or semiosis.
attending to the laws of the rclation of phenomena to ends,
ative science treats of phenomena as seconds. The three norma-
icnces—csthetics, ethics, logic—were associated with three
of goodness: esthetical goodness (esthetics considers “those
whose ends are to embody qualities of feeling™), ethical good-
thics considers “‘those things whose ends lie in action™), and
goodness (logic considers “those things whose end is to repre-
iething”). The normative scicnces correspond to the three
ts and are dependent on each other, again in reverse order.
F semiotic), in turn, has three branches: speculative grammar,
nd speculative rhetoric. (Sometimes Peirce used different
Speculative grammar studies what is requisite for representa-
¥ kind; it is the study of the “gencral conditions of signs being
1.444). Critic is the formal scicnce of the truth of representa-
S the study of the reference of signs to their objects. Specula-
oric studies how knowledge is transmitted; it might be called
€e of interpretation. (These three branches correspond more
O Carnap's svntactics-scmantics-pragmatics triad, which he
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learned from Charles Morris, who had probablv derived it frop,
Peirce.)

The three normative sciences are followed by metaphysics, th
third and last branch of philosophy. Thegeneral task of metaphysicy
1s “to study the most general features of reality and real objects” (item
21). In attempting to comprehend the reality of phenomena, that s, i
treating of phenomena as representing something that is inherentl,
mind-independent, metaphysics treats of phenomena as thirds. Logic
(semiotic), the normative science immediately preceding metaphvsics.
gives structure to metaphysical investigations which are, not surpris-
ingly, replete with triadic divisions. Among these we find possibiliry
actuality, destiny; chance, law, habit; and mind, matter, evolution.

Most typical of Peirce’s metaphysical theories are his objective
idealism and his evolutionary cosmology. In “T'he Architecture of
Theories” (item 21), Peirce characterized objective idealism as holding
that “matter is effete mind,” mind that has become hide-bound with
habit. According to this doctrine, matter i1s mind that has lost so much
of the element of spontaneity through the acquisition of habits that it
has taken on the dependable law-governed nature we attribute 1
material substance. It is the one intelligible theory of the universe,
according to Peirce, a monism that regards psvehical law as primor-
dial, and physical law as derived®and special.

Peirce’s wide-ranging evolutionary cosmology is more difficult 1o
characterize briefly. Some regard it as the weakest part of his work: W
B. Gallie called it the “white elephant” of Peirce’s philosophy.* But
others hail Peirce’s cosmology as the prelude to contemporary cosmo-
logical physics.?* It should be remembered that, according to Peirce,
part of the purpose of philosophy is to explain the universe at large.
In this he was a follower of the earliest Greek philosophers. In any
case, Peirce’s cosmological story goes roughly as follows.?

In the beginning there was nothing. But this primordial nothing
was not the nothingness of a void or empty space, it was a no-thing-nest.
the nothingness characteristic of the absence of any determination.
Peirce described this state as “completely undetermined and dimen-

2. W. B. Gallie, Peirce and Pragmatism (Haniondsworth: Penguin, 1952), p. 215

23. For example, sce llya Prigogine and Isabelle Stengers, Order Out of Chaos (New
York: Bantam, 1984), pp. 302-03. -

23. My account of Peiree’s cosmological theory is based, in part, on Peter T .1 urley .
Peirce’s Cosmology (New York: Philosophical Library, 1977). Randall R. Dipert, in a revicy,
of Turley (Nature and System 1[1979]: 134-41). warned that “by shunning key logical 3 nd
mathematical issues in Peirce’s writing, certain important aspects of his \»ntim?;_ sucty
as his synechism, his theory of relations, and his theory of “evolving dimensionality of
continua can hardly be discussed at all. . . . Every volume of Pcirce’s writing shoul
perhaps contain the warning: “Let no one enter here who is ignorant of logic, mathemat-
ics. and the history of science.” ™ Dipert is no doubt correct; for without such knowledge.
it is not possible to penctrate fully the depths of Peirce’s metaphysics.
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p()tentiality," which may be characterized by freedom,
. and spontaneity (CP 6.193, 200).
o first step in the evolution of the world is the transition from
mined and dimensionless potentiality to determined potential-
sncy in this transition is chance or pure spontancity. This
is a Platonic world, a world of pure firsts, a world of qualities
. mere eternal possibilities. We have moved, Peirce says, from
of absolute nothingness to a state of chaos.
to this point in the evolution of the world, all we have is real
, firstness: nothing is actual vet—there is no secondness.
, the possibility or potentialiry of the chaos is sclf-actualiz-
d the second great step in the evolution of the world is that in
e world of actuality emerges from the Platonic world of
ss. The world of sccondness is a world of cvents, or facts, whose
nsists in the mutual interaction of actualized qualities. But this

e transition to a world of rhirdness, the third great step in
evolution, is the result of a habit-taking tendency inherent in
ld of events. Peirce liked to illustrate with dice or plaving cards
gle random cvents, if their mere occurrence established a tend-
owever slight, for the recurrence of events of that type, could
large-scale uniformities. A habit-taking tendency is a gencraliz-
idency, and the emergence of all uniformities, from time and
D physical matter and even the laws of nature, can be explained
result of the universe’s tendency to take habits. Peirce regarded
ender of chance and freedom to habit and law as a growth
concretc reasonableness. Although he at times envisioned an
history marked by the crystallization of mind that has become
tely law-governed and without any residual spontaneity (truly
asonableness), he sometimes held that an element of freedom
ginality will persist in a universe that has reached a state of
um between chance and law.
is. only a partial sketch of some of the characteristic theories
trines of Peirce’s metaphysics, the third and final division of
phy. It does nor account for the role of semiosis or the power
 the evolution of the cosmos, nor does it distinguish between
'ent modes of evolution that characterize Peirce’s more devel-
| ght (asin item 25). (In his classification of the sciences, philos-
Ollowed by the special sciences, such as physics and psychol-
| b_y sciences of review, and, finally, by practical sciences such
DEICS.)
Preceding summary provides a mere skeletal account of
system of philosophy, but it should suffice to convey a sense
its breadth and its unity. When viewed as a whole, Peirce’s
Ny may be characrerized in different ways but, however char-
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acterized, 1t must be said to be a saentific philosophy. This acknow |
edges both its empirical character and its adherence to scientific,
experimental, methodology. Certainly it 1s appropriate to call Peirc.,
philosophy an empirical philosophy, and he btmself thought of L,
pragmatism as a “propepositivism.” But Peirce should not be r
garded, as he sometimes 1s, as a positivist.

Peirce asserted quite emphaucally that “experience is our onl,
teacher,” and thus embraced a fundamental tenet of classical empi; 8
cisim. Yet he rejected the doctrine of a tabula rasa, claiming that theo
“is not one drop of principle in the whole vast reservoir of establishe(
scientific theory that has sprung from any other source than the power
of the human mind to originate 1dcas that are true.” But this power
onginate idcas is fecble, Peirce said, and “the truths arc almos
drowned 1n a flood of false notions.” Experience cnables us to “filer
off” the false ideas, “letting the truth pour on in its mghty current”
(CP 5.50).

Peirce’s devotion ro marhematics and science, his emphasis on the
scientific method, and his pragmatic maxim (which sounds a lot like
a verification principle) cerrainly suggest an affinity between pragma-
tism and positivism. As late as 1905, he explained the purposc of his
pragmatism in a way thar seems to share significant posirivist con-
cerns: -

It will serve to show that almost every proposition of ontological inetaphysics
is either meaningless gibberish—one word being defined by other words, and
they by stll others, without any real conception cver being reached—or clse
is downright absurd; so that all such rubbish being swept away. what will
remain of philosophy will be a series of problems capable of investigation by
the observational methods of the true sciences. (CP 5.423)

The pragmatic maxim may thus be taken as a test for whether our
conceptions, and our theorics, are indexed to experience, or w hether
they are part of a mere language game. But though there are many
points in common between pragmatism and positivism, there are im0
portant differences, especially Peirce’s insistence on realism and on the
legitimacy of abductive reasoning, and his denial of a sharp dema rr.';?;
tion between the language of observation and the language of theory.
Peirce’s general philosophy is sometimes called a pragmatic philoso
phy, where pragmatism is taken as more than just a theory of meaning
or a method for analvzing conceptions. It combines Peirce’s brand of
empiricism with scientific method and the process orientation of Dar-
win’s evolutionism—together with an Aristotelian teleological twist—

25. Sec David Gruender, *"Pragmartism. Science, and Metaphysics.” in Pbe Relezant€
of Charles Peirce, ed. Eugene Freeman (La Salle: The Hegeler Insutute, 1983): 27097
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vad philosophica‘l program. It isa phi!usnphy‘ in which purpose
1o play the part for Peirce thgt mten{:rmai.:ry played for Bren-
he mark of intclligence, on Peirce’s view, is purpose, and pur-
ways related to action. Peirce’s pragmatism may thus be seen
- philosophy: “The elements of every concept enter into
ght at the gate of perception and make their exit at the gate
action; and whatever cannot show 1ts passports at both
ates is to be arrested as unauthorized by reason’ (CP 5.212).
arism, however, focuses on intellectual purport, which would
ycompass only part of the range of possible semiosis. Conse-
gmatism may be narrower than, or apply to only part of,
neral theory of signs. Perhaps it 1s best to describe his
hy as a semioric philosophy. But, in rhat case, is it a semiotic
»r realism? As either alternative can be supported, the choice
depend on who makes it.
rding to David Savan, Peirce is a semiotic idealist. Savan dis-
es berween two forms of semiotic idealism: a2 mild variety that
any properties, attribures, or characreristics of whartever
pend upon the system of signs, representations, or interpreta-
ough which they are signified, and a strong varicty that holds
rery existence of anyvthing depends upon the system of signs,
ions, and interpretations which purport to refer to it
ms that Peirce is a2 mild semiotic idealist.?¢
ding to Thomas Short, on the other hand, Peirce 1s a semiotic
“T'he decision to label Peirce one way or the other seems to
e relative importance one attaches to the different elements
relation, and often seems to be a matter of emphasis rather
vergence of doctrine. Since he explicitly embraced a more and
passing realism, it might seem morc appropriate to follow
call Peirce a semiotic realist—especially as that reflects his
¢ admonirion that our conceptions are meaningless unless
e reference 1o something outside of intellect: “it is necessary
thod should be found by which our beliefs may be deter-
nothing human, but by some external permanencv—by
3 upon which our thinking has no effect” (item 7). Yet one
iter that Peirce’s adherence to his doctrine of objective ideal-
commends Savan’s viewpoint. It is intcresting to consider
€irce’s philosophy might be best represented in his defini-
father’s idel realism, which “combincs the principles of
id realism.”

| Savan, “Toward a Refutation of Semiotic Idealism.” Semiotic Inguiry 3

138 L. Short, “\What They Said in Amsterdam: Peirce’s Semiotic Today,”
© 10328,
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Peircc’s theory of signs has. more than any of his other theor;,,
attracted widespread attention in recent years. It was fn outgrow “%
anany factors and influences including, perhaps primarily, his stud, ¢
and reaction to Schiller but especially Kant; his study of logic, m
importantly the logics of De Morgan and Boole (and also those ¢
Aristotle and the medieval logicians); his reaction to Darwin and the
idea of evolution; and, finallv, the growing abstraction in mathemar;
perhaps especially the development of topology and non-Fuclide.,,
geometry. Under all these influences Peirce acquired new insighes ag g
directions, and was led along paths never before traveled. But, mor,
than anything else, it was his discovery that his sign conception coulq
clear up many theretofore intractable philosophical problems that cop.
vinced him of the importance of signs. After rejecting certain Kanriap,
restrictions on what could or could not be represented, he undertool
an investigation of the entire range of representability and studicd.
among other things, conceptions of God, mathematical infinity, rotal-
ity, immediacy, and necessity. As a result of these investigations Peirce
developed and sharpened his semiotic ideas, and with the addition of
certain phenomenological conceptions, he arrived at the view that “all
consciousness is sign consciousness” and that in ssudying signs one
addresses “whatever could be a subject of philosophic concern and
insight.”"* Believing that in semiotic he had a better ground for philos-
ophy than in traditional epistemology, Peirce worked at expanding his
findings into a general theory of signs, and later, in considering what
the universe must be like for signs (or semiosis) to be possible, he built
a semiotic framework for most of his major philosophical work.

In its most abbreviated form, Peirce’s theory of signs goes some-
thing like this. A sign is anything which stands for something 10
something. What the sign stands for is its object, what it stands /0 1s
the interpretant. ‘The sign relation is fundamentally triadic: eliminate
either the object or the interpretant and you annihilate the sign. This
was the key insight of Peirce’s semiotic, and one that distinguishes 1t
from most theories of representation that attempt to make sensc of
signs (representations) that are related only to objects.

As his theory evolved, Peirce came to distinguish between different
kinds of objects and interpretants. Every sign has two objccts, 2 d.‘:
namic object, “the really efficient but not immediately present object.
and an immediate object, “the object as the sign represents it.” And
every sign has three interpretants, a final (or logical) interpretant.
which is the “effect that would be produced on the mind by the sign

28. Joseph L. Esposito, “On the Origins and Foundartions of Peirce’s Semiotic.” 1
Studies in Peirce’s Semiotic (Peirce Studies 1, Lubbock: Institute for Studies in Pragmat™
cism, 1979), p- 20. Much of this paragraph is derived from Esposito’s paper, which gives
a good historical introduction to Peirce’s semiotic.
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sufficient devclopment of thought,” a dynamic interpretanr,
< the “effect actually produced on the mind,” and an immediate
«tant, which is the “interpretant represented or signified in the
°P 8.343). Any given sign only partially reveals its dynamic
and that partial revelation constitutes its immediate object.
v the final interpretant of a sign is the result of (or is what
ult from) a history of semiotic interaction with the given
. object, while the dynamic interpretant is the effect the sign
sroduces (at a given time), and the immediare interpretant is
jate significance of the sign independent of any previous
nvolving its object.
e explained that signs can be divided 1n different ways accord-
iis analysis of the structure of signs. If we consider the nature
given sign (the ground of the sign), it will be found to be
ally either a quality (a qualisign), an existenr thing or event (a
or a law or habit (a legisign). If we consider a sign’s relation
amic object, we will find that it s like its object (an icon), that
actual, existential connection with its object (an index), or that
ated to its object by convenrion or habit (a symbol). If we
> the relation of the sign to its final interpretant—how the sign
reted—it will appear to be a sign of possibility (a rheme), a sign
| existence (a dicent), or a sign of law (an argument). Since
gn is somerhing in itsclf, has a relation to its object, and repre-
bject in some way or other, the above divisions can be used
a classification of signs that makes more distinctions than most
yrics.

only these three triadic divisions of signs, as Peirce often did,
€ a ten-fold classification of signs sufficient for most analytical
5. For example, we can identifv a paint chip (as a sign of color)
matic-iconic-qualisign, a weathervane as a dicent-indexical-
and a proper name as a rhematic-indexical-legisign. But. un-
¥, as anyone knows who has tried to work out examples of
classes, it is not as casy as we might think—which means
t we do not quite understand Peirce or that his theory is a

15, Peirce did not serrle exclusively on his ten-fold classifi-
igns, but developed a more complex classification based on
han three triadic divisions. In this fuller analvsis Peirce
1such three-fold divisions as the nature of immediare objects
=S, or indefinites; designatives, or singulars; and copulatives,
8) and the nature of the assurance afforded the interpreter
Orassurance by instinct; inducents, or assurance by experi-
seducents, or assurance by form or habit). With these ten
€irce was able ro isolate sixty-six distinct classes of signs
0 eliminate most of the ambiguity of his more abbreviated
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classification. But Peirce never completed this part of his gencral /.
ory, and the precise nature and order of the ten trichotomies ren
an important problem for semiotic theorists to work out more f])
Perhaps in our present srate of understanding of language and sem
we have no need for such complexity—jusr as we once had no need 7,
relativity phvsics—but where principled distinctions can be 1.4,
theyv should be made, and. in any case, they will probably someda h,;
needed. .

So far, this sketch of Peirce’s theory of signs has focused on spec i,
tive grammar, which considers “in what sense and how there ca)) b,
any true proposition and false proposition, and what are the generg)
conditions to which thought or signs of any kind must confory, ip
order to assert anything™ (CP 2.206). The philosopher who concen
trates on this branch of semiotic investigates representation relationg
(signs), seeks to work out the necessary and sufficient conditions fir
representing, and classifies the different possible kinds of represciit-
tion. Speculative grammar is often presented as if it were the whole
of Peirce’s semiotic, perhaps because that is where we encounter some
of his best-known trichotomies. 1

T'he second branch of semiotic, critic, is “the science of the neces
sary conditions of the attainment of truth™ (CP 1.445). Tt is “that part
of logic . . . which, setting out with such assumptions as that every
assertion is either true or false, and not both, and that some proposi-
tions may be recognized to be true. studies the constituent parts of
arguments and produces a classification of arguments” (CP 2.205). By
means of this classification, arguments *“that are bad are thrown into
one division. and those which are good into another. these divicions
being defined by marks recognizable even if it be not known whether
the arguments are good or bad.” To complete its task, critic “has 10
divide good arguments by recognizable marks into those which have
different orders of validity, and has to afford means for measuring the
strength of arguments” (CP 2.203). Thus, in addition to investizating
truth conditions in general. the philosopher who concentrates o0
critic will investigate Peirce’s well-known division of reasoning 109
abduction, induction, and deduction (and the corresponding theores
of abductive, inductive. and deductive logic). Much of what madc Up
the traditional logic curriculum belongs in critic, as does much that 18
dealt with in philusophical logic, especially topics that concern truth
and reference. i

The third branch of semiotic, speculative rhetoric, is “the studv ©
the necessary conditions of the rransmission of meaning by signs rof™
mind to minAd, and from one state of mind to another” (CP 1.443). MoT®
succinctly. it studies the conditions for the development and grovt
of thought. The focus for the philosopher who studies this brauch &

yn between representations and interpreting thoughts (or
ations). Whereas critic is the science of the necessary condi-
- the attainment of truth, speculative rhetoric is the science of
21 conditions for the attainment of truth. Peirce often empha-
study of methods of reasoning as a main concern of speculative
and he sometimes suggested that this branch of logic might
med “methodeutic.” Questions of meaning and interpreta-
nate this branch, and it may be that pragmatism, as a theory
or inquiry, belongs here. So may the contemporary study
peutics, something Peirce himself once suggested, although
rence to Aristotle’s hermencutic. Be that as it may, it would
at Peirce’s theory of signs encompasses much of what lies at
modern philosophy, and it has relevance for many other

b

¢’'s analysis of the sign relation as fundamentally triadic mot-
ch that is unique in his philosophy. His insistence that every
iant s related to its object through the mediation of a sign
es a denial of intuition; for intuition requires a direct dyadic
ween an interpretant and its object—somehow we just
nething about an object (a person, a state of affairs, whatever)
he intervention of a sign. There is no good reason to suppose
ave such a faculty, as Peirce argued in the first paper of his

ling theory of intuition. With an appeal to abduction and to
that we arc attuned 10 nature through centuries of evolution-
ent—so that we are actual embodiments of natural prin-
‘eirce argues, following his father, that we have a natural

kind of intuition that bears the Peircean sign of the three.)
W does an object determine its interpretant through the
L of a sign> According to Pcirce, the dynamic object, the
ient but not immediately present object, is the object that
determincs the sign and through the sign mediately deter-
terpretant. Flow can an object that is external to the sign
ate object is the mternal object) be a determining force in
€ Interpretant: Notice that this amounts to asking how
the external world) can determine mind.

80 represents an object (in some way or other) to the inter-
C Interpretant is, or helps make up, a habit that “guides”
and present) actions or thought with respect to the object
Or objects /ike the onc in question. If the interpretant is
€ object, our behavior will not be (or may not be) success-
Will have its way with us. Nort until our interpretants (our
Ellectual habits) are fully attuned to their objccts will we
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avoid unexpected confrontations with a resistant reality. In this way,
the real object determines or shapes our mind, our reservoir of intellec-
tual habits.

Does this make Peirce a semiotic realist? It would seem so. Not only
does the mind represent the world, it represents it in a certain way:
namely, the way it is forced to represent the world by the resistance of the world
to error. Surely this is a kind of realism. And it is also a semiotic account
of pragmatism which, as Christopher Hookway points out, “is sup-
posed to explain how an independent reality can constrain our opin-
1ons through perception.”?®

Burt this is not the whole story. Our perceptions themselves are, to
some extent, constrained by previous opinions, and our thoughts by
past thoughts, so that it cannot be said that the only determining factor
in our lives is a resistant external reality. There are many ways to live
in the world, and intellect does not constrain us to a single path. There
is far more to an intellect than the mere representation of external
objects: there are plans and purposes and ideals, all of which can be
infixed in intellectual habits that predetermine future bebavior. And, of
course, future behavior will shape the world that is to come. What is
so interesting about Peirce’s views is that we as individuals, we as
humanity, have some measure of control over our intellectual habits.
We have a choice. We can deliberately, though with effort, change our
intellectual habits—which means that we can change our minds: and that
means that we have some measure of control over which of the many
possible futures will be ours. Perhaps this 1s semiotic idealism but, if
so, it is an idealism compatible with semiotic realism.

Peirce’s inclusion of the interpretant as fundamental in the sign
relation shows that all thought is to some degree a matter of interpreta-
tion. All advanced thought uses symbols of one kind or another, and
thus rests on convention. On Peirce’s view, then, all advanced thinking
depends on one’s participation in a linguistic or semiotic community.
Peirce’s stress on the importance of community was a common theme
throughout his work, and it increased as he came to understand more
fully the importance of convention for semiosis. Peirce appealed to a
community of inquirers for his theory of truth, and he regarded the
identification with community as fundamental for the advancement of
knowledge (the end of the highest semiosis) and, also, for the advance-
ment of human relations. Peirce’s semiotic theory of inquiry is some-
times regarded as a “logical socialism,” a view supported by the follow-
ing provocative remark (in item 25):

Here, then, is the issue. T'he gospel of Christ says that progress comes from
every individual merging his individuality in sympathy with his neighbors.

29. Christopher Hookway. Peirce (London: Routledge & Kegan Paul, 1985), p. 246.
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On the other side, the conviction of the nineteenth century is that progress

~ takes place by virtue of every individual’s striving for himself with all his

* might and trampling his ncighbor under foot whenever he gets a chance to do
so. This may accurately be called the Gospel of Greed.

The sentiment expressed here is similar to that in Peirce’s statement
about the significance of the nominalism-realism question for fife.
Clearly, his brand of realism is opposed not only to nominalism but
also to the ““gospel of greed” (or what is sometimes referred to as “‘crass
materialism”).

‘T'his has been, at best. a preliminary sketch of Peirce’s system of
~thought and of some of the morc characteristic of his philosophical
~ doctrines, and much has been left out. For example, there has been no
~ discussion of Peirce’s opposition to determinism (in item 22), or of the
intriguing story of his working his way to his guess at the riddle of the
universe that led him to his evolutionary cosmology.’® Little has been
said about his lifelong study of mathematics and his nearly lifelong
study and practice of experimnental science, or of the importance of
these for his philosophy. His phenomenology and his theories of es-
thetics and cthics have barely been mentioned, even though they offer
unique and important insights and perspectives for current research,
- and provide essential support for other parts of his system of thought.
His phenomenology has begun to attract widespread attention, and it
may turn out that his phenomenological derivation of his categories is
of more importance for philosophy than his mathematico-logical derni-
- vauon. Finally, some scholars might highlight the evolution of his very
- profound religious views, which are often thought of as completing his
metaphysics. It can onlv be hoped that what has been said here 1s
enough to give a sense of the breadth and profundity—and unity—of
Peirce’s philosophical thought, and to inspire the reader to the some-
times dithcult but always rewarding study of his writings.

Nathan Houser

_ 30. For a brief rendition of this “intriguing story.” see Fisch, “Peirce’s Arisbe,” in
Peirce, Semeiotic, and Pragmatism, pp. 22938
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On a New List of Categories

P 32: Proceedings of the American Academy of Arts
and Sciences 7 (1868):287—98. [Also published in W2:49—59
(zvith the four other papers in the so-called PAAAS Series and
with references to related manuscripts publisked sn Wi) and
in CPr.545-50. Peirce completely rewrote the paper to serve as
the opening chapter of bis 1893 “How to Reason” (MS 403).]
Presented to the Academy on 13 May 1867, this paper 1s,
according to Peirce, “perbaps the least unsatisfactory, from a
logical point of view, that I ever succeeded in producing” and,
with item 3 below, onc of bis two “strongest philosopbical
wworks.” The culmination of a ten-year effort and the keystone
of Peirce’s system of philosophy, it argues for a new post-
Kantian set of categories (or univeral conceptions) by demon-
strating that they are required for the unification of experi-
ence. Peirce’s argument is essentsally a logical derivation,
though it depends on a type of mental scparation be called
‘prescision’, which is also required for bis later phenomenolog-
ical derivation of the catcgorics.

§1. This paper is based upon the theory already established.' that
the function of conceptions is to reduce the manifold of sensuous
impressions to unity, and that the validity of a conception consists in
the impossibility of reducing the content of consciousness to unity
without the introduction of it.

§2. This theorv gives rise to a conception of gradation among those
conceptions which arc universal. For one such conception may unite
the manifold of scnse and vet another may be required to unite the
conception and the manifold to which it is applied; and so on.

§3. That universal conception which is nearest to sense 1s that of
the present, in peneral. This is a conception, because 1t 1s umiversal. But
as the act of artention has no connotation at all, but 1s the pure denota-
tive power of the mind, that is to say, the power which dirccts the
mind to an objcct, in contradistinction to the power of thinking any
predicate of that object,—so the conception of what is present 1n general,
which is nothing but the general recognition of what is contained in
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attention, has no connotation, and therefore no proper unity. This
conception of the present in general, or 1T in general, is rendered in
philosophical language by the word *‘substance™ in onc of its mean-
ings. Before any comparison or discrimination can be made between
what is present, what is present must have been recognized as such,
as 11, and subscquently the metaphysical parts which are recognized
by abstraction are attributed to this i, but the it cannot itself be made
a predicate. This i is thus neither predicated of a subject, nor in a
subject, and accordingly 1s identical with the conception of substance.

§4. The unity to which the understanding reduces impressions is
the unity of a proposition. This unity consists in the connection of the
predicare with the subject: and, therefore, that which is implied in the
copula, or the conception of being, is that which completes the work
of conceptions of reducing the manifold to unity. The copula_(or
rather the verb which is copula in one of its senses) means either
actually 15 or would be, as in the two propositions, *There 1s no griffin,”
and “A griffin 15 a winged quadruped.” The conception of being con-
tains only that junction of predicate to subject wherein these two verbs
agree. The conception of being, therefore, plainly has no content.

If we say “TI'he stove is black,” the stove is the substance, from which
its blackness has not been differentiated, and the 55, while it leaves the
substance just as it was seen, explains its confusedness, by the applica-
tion to it of blackness as a predicarte.

Though being does not affect the subject, it implics an indcfinite
determinability of the predicate. For if onc could know the copula and
predicate of any proposition, as ** . . . is a tailed-man,” he would know
the predicate to be applicable to something supposable, at least. Ac-
cordingly, we have propositions whosc subjects are entirely indefinite,
as “"T'herc is a beauriful ellipse,” where the subject is merely something
actual or potential; but we have no propositions whose predicate is
entirely indeterminate, for it would be quite senseless to say, .4 has
the common characters of all things,” inasmuch as there are no such
common characters.

‘Thus substance and being are the beginning and end of all concep-
tion. Substance is inapplicable to a predicate, and being is equally so
to a subject.

§5. The terms “prescision™ and “abstraction,” which were formerly
applied to every kind of scparation, are now limited, not merely to
mental separation, but to that which arises from attention 10 one ele-
ment and neglect of the other. Exclusive attention consists in a definite
conception or supposition of one part of an object. without any supposi-
ton of the other. Abstraction or prescision ought to be carcfully distin-
guished from two other modes of mental separation, which may be
termed discrimination and dissociation. 1iscrimination has to do merely
with the essences of terms, and only draws a distinction in meaning.
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Dissociation is that separation which, in the absence of a constant
association, is permitted by the law of association of images. It is the
consciousness of one thing, without the necessary simultancous con-
sciousncss of the other. Abstraction or prescision, therefore, supposcs
a greater separation than discrimination, but a less separation than
dissociation. Thus [ can discriminate red from blue, space from color,
and color from space, but not red from color. [ can prescind red from
blue, and space from color (as is mamifest from the fact that I actually
belicve there is an uncolored space between my face and the wall); but
I cannot prescind color from space, nor red from color. 1 can dissociate
red from blue, but not space from color, color from space, nor red from
color.

Prescision is not a reciprocal process. It is frequently the case, that.
while 4 cannot be prescinded from B, B can be prescinded from A.
This circumstance is accounted for as follows. Elementary concep-
tions only arisc upon the occasion of experience; that is, they are
produced for the first time according to a general law, the condition
of which is the existence of certain impressions. Now 1f a conception
does not reduce the impressions upon which it follows to unity, it is
a merc arbitrary addition to these latter; and elementary conceptions
do not arise thus arbitrarily. But if the impressions could be definitely
comprehended without the conception, this latrer would not reduce
them to unity. Hence, the impressions (or more immediate concep-
tions) cannot be definitely conceived or attended to, to the neglect of
an elementary conception which reduces them to unity. On the other
hand, when such a conception has once been obtained, there is, in
general, no reason why the premises which have occasioned 1t shugld
not be neglected, and therefore the explaining conception may fre-
quently be prescinded from the more immediate ones and from the
1Mpressions.

§6. The facts now collected afford the basis for a systematic method
of scarching out whatever universal elementary conceptions there may
be intermediate between the manifold of substance and the unity of
being. It has been shown that the occasion of the introduction of a
universal elementary conception is either the reduction of the mani-
fold of substance to unity, or clse the conjunction to substance of
another conception. And it has further been shown that the clements
conjoined cannot be supposed without the conception, whereas the
conception can gencerally be supposed without these elements. Now,
empirical psychology discovers the occasion of the introduction of a
conception, and we have only to ascertain what conception already lies
in the data which is united to that of substance by the first conception,
but which cannot be supposed without this first conception, to have
the next conception in order in passing from being to substance.

It may be noticed that, throughout this process, introspection is not
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resorted to. Nothing is assumed respecting the subjective elements of
consciousness which cannot be securely inferred from the objective
elements.

§7. The conception of being arises upon the formation of a proposi-
tion. A proposition always has, besides a term to express the substance,
another to express the quality of that substance; and the function of
the conception of being is to unite the quality to the substance. Qual-
ity, therefore, in its very widest sensc, is the first conception in order
in passing from being to substance.

Quality scems at first sight to be given in the impression. Such
results of introspection are untrustworthy. A proposition asserts the
applicability of a mediate conception to a more immediate one. Since
this is asserted, the more mediate conception is clearly regarded inde-
pendently of this circumstance, for otherwise the two conceptjons
would not be distinguished. but one would be thought through the
other, without this latter being an object of thought, at all. The medi-
ate conception. then, in order to be asserted to be applicable to the
other, must first be considered without regard to this circumstance,
and taken immediately. But, taken immediately. it transcends what is
given (the more immediate conception), and its applicability to the
latter is hypothetical. Take, for example, the proposition, “This stove
1s black.” Iere the conception of this stove is the more immediate, that
of black the more mediate, which latter, to be predicated of the former,
must be discriminated from it and considered in itself, not as applied
to an object, but simply as embodying a quality, blackness. Now this
blackness is a pure species or abstraction, and its application to this stove
1s entirely hypothetical. The same thing is meant by “the stove is
black,” as by “thcre is blackness in the stove.” Embodying blackness is
the equivalent of black.® The proof is this. These conceptions are
apphed indifferently to precisely the same facts. If, therefore, thev
were different, the one which was first applied would fulfil every
function of the other; so that one of them would be superfluous. Now
a superfluous conceprion is an arbitrary fiction, whereas elementary
conceptions arise only upon the requirement of experience; so that a
superfluous elementary conception is impossible. Morcover, the con-
ception of a pure abstraction is indispensible, because we cannot com-
prchend an agreement of two things, except as an agreement in some
respect, and this respect is such a pure abstraction as blackness. Such
a pure abstraction, reference to which constitutes a gualsty or general
attribute, may be termed a ground.

Reference to a ground cannor be prescinded from being, but being
can be prescinded from it

*This agrees wirth the author of De Genertbus et Specichus, Ouvrages Inédits d’Abélard
[Paris, 15361, p. 528.
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§8. Empirical psychology has established the fact that we can know
a quality only by means of its contrast with or similarity to another.?
By contrast and agreement a thing is referred to a correlate, if this term
may be used in a wider sense than usual. The oceasion of the introduc-
tion of the conception of reference to a ground is the reference to a
correlate, and this 1s, therefore, the next conception in order.

Reference to a correlate cannot be prescinded from reference to a
ground; but reference to a ground may be prescinded from reference
to a correlate.

§9. The occasion of reference to a correlate is obviously by compari-
son. This act has not been sufficiently studied by the psychologists, and
it will, therefore, be necessary to adduce some examples to show in
what it consists. Suppose we wish to compare the letters p and b. We
may imagine onc of them to be turned over on the line of writing as
an axis, then laid upon the other, and finally to become transparent so
that the other can be scen through it. In this wayv we shall form a new
image which mediates between the images of the two letters, inasmuch
as it represents one of them to be (when turned over) the likeness of
the other. Again, supposce we think of a murderer as being in relation
to a murdered person; in this case we conceive the act of the murder,
and in this conceprion it is represented that corresponding to every
murderer (as well as to every murder) there is a murdered person; and
thus we resort again ro a mediating representation which represents
the relate as standing for a correlate with which the mediating repre-
sentation is itsclf in relation. Again, supposc we look out the word
bomme in a French dictionary; we shall find opposite to it the word
man, which, so placed, represents homme as representing the same
two-legged creature which man itself represents. By a further accumu-
lation of instances, it would be found that every comparison requires,
besides the relared thing, the ground, and the corrclate, also a mediating
representation which represents the relate to be a representation of the same
Correlate which this mediating representation stself represents. Such a mediat-
Ing representation may be termed an interpretant, because it fulfils the

-~ office of an interpreter. who says that a foreigner says the same thing

which he himsclf says. The term “representation™ is here to be under-
stood in a very extended sense, which can be explained by instances
better than by a definition. In this sensc, 2 word represents a thing to
the conception in the mind of the hearer, a portrait represents the
person for whom it is intended to the conception of recognition, a
Weathercock represents the direction of the wind to the conception of
him who understands it, a barrister represents his client to the judge
and jury whom he influences.

Every reference to a correlate, then, conjoins to the substance the
Conception of a reference to an interpretant; and this is, thercfore, the
NEXt conception in order in passing from being to substance.
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Reference to an interpretant cannot be prescinded from reference
to a correlate; but the latter can be prescinded from the former.

§10. Reference to an interpretant is rendered possible and justified
by that which renders possible and justifics comparison. But that is
clearly the diversity of impressions. If we had but one impression, it
would not require to be reduced to unity, and would therefore not
need to be thought of as referred to an interpretant, and the conception
of reference to an interpretant would not arise. But sincc there is a
manifold of impressions, we have a feeling of complication or confu-
sion, which leads us to differentiate this impression from thar, and
then, having been differentiated, they require to be brought to unity.
Now they are not brought to unity until we conccive them together
as being ours, that is, until we refer them to a conception as their
interpretant. Thus, the reference to an interpretant arises uporf' the
holding together of diverse impressions, and therefore it does not join
a conception to the substance, as the other two references do, but
unites directly the manifold of the substance itself. Tt is, therefore, the
last conception in order in passing from being to substance.

§11. The five conceptions thus obtained, for reasons which will be
sufficiently obvious, may be termed categories. ‘That is,

BEING,
Quality (Reference to a Ground),
Relation (Reference to a Correlate),
Representation (Reference to an Interpretant),
SUBSTANCE.

The three intermediate conceptions may be termed accidents.

§12. This passage from the many to the one is numerical. The
conception of a third is that of an object which is so relared to two
others, that one of these must be related to the other in the same way
in which the third is related to that other. Now this coincides with the
conception of an interpretant. An other is plainly equivalent to a corre-
late. The conception of second differs from that of other, in implying
the possibility of a third. In the spme way, the conception of self
implies the possibility of an arber. The Ground is the self abstracted
from the concreteness which implies the possibility of an other.

§13. Since no onc of the categories can be prescinded from those
above it, the list of supposable objects which they afford is,

What 1s.
Quale—that which refers to a ground,
Relate—that which refers to ground and correlate,
Representamen—that which refers to ground, correlate,
and interpretant.
It
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§14. A quality may have a special determination which prevents its
peing prescinded from reference to a correlate. Hence there are two
kinds of relation.

ist. That of relates whose reference to a ground is a prescindible or
ternal quality.
2d. That of relates whose reference to a ground is an unprescindible
relative quality.

In the former case, the relation is a mere concurrence of the corre-

ad there is in some sense an gpposition.

~ Relates of the first kind are brought into relation simply by their
~ agreement. But mere disagreement (unrecogmized) does not constitute
~ relation, and thercefore relates of the second kind are only brought into
relation by correspondence in fact.

A reference to a ground may also be such that it cannot be pre-
scinded from a refcrence to an interpretant. In this case it may be
termed an imputed quality. If the reference of a relate o its ground can
be prescinded from reference to an interpretant, its relation to its
correlate is a mere concurrence or community in the possession of a
- quality, and therefore the reference to a correlate can be prescinded
- from reference to an interpretant. It follows that there are three kinds
- of representations.

: 1st. Those whose relation to their objects is a mere community in

some quality, and these representations may be termed Likenesses
2d. Those whose relation to their objects consists in a correspon-
dence in fact. and these may be termed Indices or Signs.

- 3d. Those the ground of whose relation to their objects is an im-
- puted character, which are the same as general signs, and these may be
termed Symbols.

: §15. I shall now show how the three conceptions of reference to a
- ground, reference to an object, and reference to an interpretant arc the
fundarnental ones of at least onc universal science, that of logic. Logic
15 said to treat of second intentions as applied to first. It would lead me
too far away from the matter in hand to discuss the truth of this
statement: | shall simply adopt 1t as one which seems to me to afford
4 good definition of the subject-genus of this science. Now, second
Intentions are the objects of the understanding considered as represen-
tatons, and the first intentions to which they apply are the objects of
those represcntations. T'he objects of the understanding, considered as
representations, are symbols, that is, signs which are at least poten-
tially general. But the rules of logic hold good of any symbols, of those
\'-:hich are written or spoken as well as of those which are thought.
They have no immediate application to likenesses or indices, because
no arguments can be constructed of these alone, but do apply to all
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symbols. All symbols, indeed, are in one sense relative to the under-
standing, but only in the sense in which also all things are relative to
the understanding. On this account, therefore, the relation to the
understanding need not be expressed in the definition of the sphere of
logic, since it determines no limitation of that sphere. But a distinction
can be made between concepts which are supposed to have no exis-
tence except so far as they are acrually present to the understanding,
and external symbols which sull retain their character of symbols so
long as they are only capable of being understood. And as the rules of
logic apply to these latter as much as o the former (and though only
through the former, yet this character, since it belongs to all things,
is no limitation), it follows thar logic has for its subject-genus all
symbols and not merely concepts.® We come, therefore, to this, that
logic treats of the reference of symbols in general to their objects. In
this view it is one of a trivium of conceivable sciences. The first would
treat of the formal conditions of svmbols having meaning, that is of the
reference of symbols in general to their grounds or imputed charac-
ters, and this might be called formal grammar; the second, logic, would
treat of the formal conditions of the truth of symbols; and the third
would treat of the formal conditions of the force of symbols, or their
power of appealing to a mind, that is, of their reference in general to
interpretants, and this might be called formal rhetoric.

There would be a general division of symbols, common to all these
sciences; namely, into,

1i”: Symbols which directly determine only their grounds or impured
qualities, and are thus but sums of marks or terms;

2" Symbols which also independently determine their objects by
means of other term or terms, and thus, expressing their own objective
validity, become capable of truth or falsehood, that is, are propos:-
tions; and,

3" Symbols which also independently determine their iaterpretants,
and thus the minds to which they appeal, by premising a proposition
or propositions which such a mind is to admit. These are arguments.

And it 1s remarkable that, among all the definitions of the proposi-
tion, for example, as the oratio indicativa, as the subsumption of an
object under a concept, as the expression of the relation of two con-
cepts, and as the indication of the mutable ground of appearance, there
is, perhaps, not one in which the conception of reference to an object

*Herbart says: “Unsre sammrlichen Gedanken lassen sich von zwei Sciren be-
trachten; theils als Thitigkeiten unseres Geistes, theils in Hinsicht dessen, was durch
sie gedacht wird. In letzterer Bezichung heissen sic Begriffe, welches Wort, indem es das
Begriffene bezeichnet, zu abstrahiren gebictet von der Art und Weise. wic wir den
Gedunken empfangen, produciren, oder reproduciren mogen.” But the whole difference
between a concept and an external sign lics in these respects which logic ought, accord-
ing to Herbarr, to abstraer from.*
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or correlate is not the important one. In the same way, the conception

of reference to an interpretant or third, is always prominent in the
definitions of argument.
In a proposition, the term which separately indicates the object of

~ the symbol is termed the subject. and that which indicates the ground

is termed the predicate. The objects indicated by the subject (which are

‘always potentially a plurality,—at lcast, of phases or appcarances) are
' therefore stated by the proposition to be related to one another on the

ground of the character indicated by the predicate. Now this relation
may be either a concurrence or an opposition. Propositions of concur-
rence are those which are usually considered in logic: but I have shown
in a paper upon the classification of arguments that it 1s also nccessary
to consider separatelv propositions of opposition, if we are to take
account of such arguments as the following:—

Whatever is the half of anything is less than that of which 1t is the
half;

A is half of B:
.. A is less than B.

The subject of such a proposition 1s separated into two terms, a
“subject nominative” and an “object accusative.”

In an argument, the premises form a representation of the conclu-
sion, because they indicate the interpretant of the argument, or repre-
sentation representing it to represent its object. The premises may
afford a likeness, index, or symbol of the conclusion. In deductive
argument, the conclusion is represented by the premises as by a gen-
eral sign under which it is contained. In hypotheses, something /ike the
conclusion is proved, that is, the premises form a likeness of the con-
clusion. Take, for example, the following argument:—

M 1s, for instance, P’, P”, P”, and PV,
§is P, P, P”, and P':
S8 is M.
Here the first premisc amounts to this, that “P’, P", P” and PV
15 a likeness of 3, and thus the premises are or represent a likeness of

the conclusion. That it is different with induction another example
will show.

§, 8", 857, and $' are taken as samples of the collection M:
SN SR fand " SEkaSrel
SCAILAM s P

Hence the first premise amounts to saving that “$’, $”, §”, and §*”
1s an index of M. Hence the premises are an index of the conclusion.

The other divisions of terms, propositions. and arguments arise
from the distinction of extension and comprehension. T propose to
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treat this subject in a subsequent paper.* But I will so far anticipate
that, as to say that there 1s, first, the direct reference of a symbol to its
objects, or its denotation: second. the reference of the symbol to its
ground, through 1ts object, that is, 1ts reference to the common charac-
ters of its objects, or its connotauon; and third, its reference o ats
interpretants through its object, that is, its reference to all the synthet-
cal propositions in which its objects in common are subject or predi-
cate, and this I term the information it embodies. And as every addi-
tion o what 1t denotes, or to what it connotes, 1s cffected by means of
a distinct proposition ot this kind, it follows that the extension and
comprehension of a term are i an inverse relation. as long as the
information remains the same, and that every increase of information
is accompanied by an increase of one or other of these two gflantities.
It may be observed that extension and comprehension are very often
taken in other senses in which this last proposition is not true.

This is an imperfect view of the application which the conceptions
which, according to our analysis, are the most fundamental ones find
in the sphere of logic. It is believed, however, that it is sufficient to
show that at least something may be uscfully suggested by considering
this science 1in this light.

2

Questions Concerning Certain
Faculties Claimed for Man

P 26: Journal of Speculative Philosophy 2 (1868):103-14.
[Also published in W2:193—211 (with related letters and earlier
attempts at this article and the two that follow) and in CP
5.213—03.] Item 2 1s the first of three articles usually referred
to as the )SP Cognition Series, in which Peirce develops some
of the results and consequences of item 1 and attempts “‘to
prove and to trace the consequences of certain propositions in
epistemology tending toward the recognition of the reality of
continuity and of generality and going to show: the absurdity
of mdividualism and of egoism.” (In “The Law of Mind”™
[stem 23], be sndicates that this is an early attempt at develop-
ing bis doctrine of synechism.) Petrce’s opposition to Carte-
stanism results in the followwing four densals: (1) we bave no
power of introspection, but all knowledge of the internal
world is derived by bypothetical reasoning from our knoacl-
edge of external fucts, (2) we bave no power of intuition, but
every cognition is determined logically by previous cogni-
tions, (3) we bave no power of thinking without signs, and
(4) we bave no conception of the absolutely incognizable.

QuesTtiox 1. Whether by the simple contemplation of a cognition, indepen-
dently of any previous knowledge and without reasoning from signs, we are
enabled rightly to judge whetber thar cognition bas been determined by a
- previous cognition or whetber it refers immediately to its object.

Throughout this paper, the term intuition will be taken as signify-
Ing a cognition not determined by a previous cognition of the same
object, and therefore so determined by something out of the conscious-
ness.* Let me request the reader to note this. Intuition here will be

_ *The word intuitus first occurs as a rechnical terin in St. Anselm’s Monologium. He

wished to distinguish berween our knowledge of God and our knowledge of finite things

{and, in the next world, of God, also): and thinking of the saving of St, Paul, Fidcmus

nunc per speculum in amigmate: tunc autem fucie ad faciem, he called the'former specularion

and the latter intuition.’ V'his usc of “speculation” did not take roft, hc'cause‘“l'hhht“ ‘ord
3 T
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nearly the same as “premise not itself a conclusion™: the only differ-
ence being that premises and conclusions are judgments, whereas an
intuition may, as far as its defimtion states, be any kind of cognition
whatever. But just as a conclusion (good or bad) is determined in the
nmund of the reasoner by its premisc, so cognitions nort judgments may
be determined by previous cognitions; and a cognition not so deter-
mined, and therefore determined dircetly by the transcendental ob-
ject, is to be termed an intustion.

Now, it is plainly onc thing to have an intuition and another to
know intwtively that it is an intuition, and the question is whether
these two things, distinguishable in thought, are, in fact, invariably
connected, so that we can always intuitvely distinguish between an
intuition and a cognition determined by another. Every cogmtion. as
something present. is. of course, an intuition of itself. But the determi-
nation of a cognition by another cognition or by a transcendental
object is not, at least so far as appcars obviously at first, a part of the
immediate content of that cognition, although it would appear to be
an element of the action or passion of the transcendental ¢go. which
1s not, pcrhaps, in consciousness immediately; and yet this transcen-
dental action or passion may invariably determine a cognition of itsclf,
so that, in fact, the determination or non-determination of the cogni-
tion by another may be a part of the cognition. In this case, T should
say that we had an intuitive power of distinguishing an intuition from
another cognition.

There 1s no evidence that we have this faculty, except that we scemn
to feel that we have it. But the weight of that testimonv depends
entirely on our being supposed to have the power of distinguishing in
this feeling whether the feeling be the result of education, old associa-
tions, etc., or whether it 1s an intuitive cognition; or, in other words,
it depends on presupposing the very matter testified to. Is this feeling
infallible? And is this judgment concerning it infallible and so on, ad
infinttum? Supposing that a man reallv could shut himself up in such
a faith, he would be, of course, infpervious to the truth, “cvidence-
proof.”

But let us compare the theory with the historic facts. The power

alreadv had another exact and widely different meaning. In the middle ages, the term
“intuitive cognition” had two principal senses, 1st. as opposed to abstractive cognition,
it meant the knowledge of the present as present. and this is its meaning in Ansclm: but
ad, as no intuitive cognition was allowed to be determined by a previous cognition, it
came to be used as the opposite of discursive cognition (see Scotus, In sententias, lib. 2.
dist. 3, qu. 9), and this is nearly the sense in which 1 employ it. This is also nearly the
sensc in which Kant uscs it, the former distinction being expressed by his sensuous and
non-sensuons. (Sce Werke, herausg. Rosenkrantz. Thl. 2, S. 713, 31, 41, 100, u. s, w) An
enumeration of six meanings of intuition may be found in Hamilton's Reid, p. 750.
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of intuitively distinguishing intuitions from other cognitions has not
prevented men from disputing very warmly as to which cognitions are
intuitive. In the middle ages, reason and external authority were re-
'~ garded as two coordinate sources of knowledge, just as reason and the
authority of intuition are now; only the happy device of considering
the enunciations of authority to be essentially indemonstrable had not
yet been hit upon. All aurhorities were not considered as infallible, any
- more than all reasons; but when Berengarius said that the authorita-
tiveness of any particular authority must rest upon reason, the propo-
sition was scouted as opinionated, impious, and absurd. Thus, the
credibility of authority was regarded by men of that time simply as an
~ ultimate premise, as a cognition not determined by a previous cogni-
~ tion of the same object, or, 1n our terms, as an intuition. It is strange
- that they should have thought so, if, as the theory now under discus-
sion supposes, by merely contemplating the credibility of the author-
~1ty, as a Fakir does his God, they could have seen that it was not an
- ultimate premise! Now, what if our internal authority should meet the
- same fate, in the history of opinions, as that external authority has met?
Can that be said to be absolutely certain which many sane, well-
~ informed, and thoughtful men already doubt?®

' Everv lawver knows how difficult it 1s for witnesses to distinguish
between what thev have seen and what they have inferred. This is

* T he proposition of Berengarius is contained in the following quotation from his
De Sacra Caxna: “Maximi plane cordis est, per omnia ad dialecticam confugere, quia confugere ad
eam ad rationcm cst confugere, quo qui mon confugir, cum secundum rationem sit factus ad
smagsnem dei, suum bonorem reliquit, nec potest renovari de die in diem ad imaginem dei.” The
most striking characteristic of medieval reasoning, in general, is the perpetual resort to
authority. When Iredegisus’ and orhers wish to prove that darkness is a thing, although
they have evidently derived the opinion from nominalistic-Platonistic meditations, they
arguc the mauer thus: “God called the darkness. night’'; then, certainly, it is a thing,
for otherwise before it had a maine, there would have been nothing, not even a fiction
to name. Abelard thinks it worth while to cite Boethius, when he says thar space has
three dimensions. and when he says that an individual cannot be in two places at once.
The author of De Generibus er Speciebus, a work of a superior order, in arguing against
a Platonic doctrine, savs that if whatever is universal is eternal, the form and matter of
Socrates. being severally universal, are both cternal, and that, therefore, Socrates was
not created by God, but only put together, “quod quantum a vero deviet, palam est.” The
authority is the final court of appeal. The same author, where in one place he doubts
a statement of Boethius, finds it necessary to assign a special reason why in this case it
18 not absurd to do so. Exceptio probat regulam in castbus non exceptis * Recognized authori-
ties were certainly sometimes disputed in the twelfth century: their mutual contradic-
tions insured that: and the authority of philosophers was regarded as inferior 1o that of
theologians, Still, it would be impossible to find a passage where the authority of
Aristotle is dircetly denied upon any logical question. “Sunt et multi errores eius,™ says
John of Salisbury, “qus in scrapruris tam Etbnicis. quam fidelibus porerunt inveniri: verum in
logica parcm babuisse non legitur.”® “Sed nibil adversus Anstorelem,” says Abelard, and in
another place, “Sed si Arissorelem Peripatericorum principem culpare possumus, quam amplius
in bac arte recepimus?™ The idea of going without an authority, or of subordinaring
Authority to reason, does not oceur to him.
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particularly noticeable in the case of a person who is describing the
performances of a spiritual medium or of a professed juggler. The
difficulty is so great that the juggler himself is often astonished at the
discrepancy between the actual facts and the statement of an intell-
gent witness who has not understood the trick. A part of the very
complicated trick of the Chinese rings consists in taking two sohd
rings linked together, talking about them as though they were scpa-
rate—taking it for granted, as it were—then pretending to put them
together, and handing them immediately to the spectator that he may
sce thart thev are solid. The art of this consists in raising, at first, the
strong suspicion that onc is broken. I have scen McAlister® do this with
such success, that a person sitting close to him, with all his facultics
straining to dctect the illusion, would have been ready to stear that
he saw the rings put together, and. perhaps, if the juggler had not
professedly practised deception, would have considered a doubt of it
as a doubt of his own veracity. This cerrainly seems to show that it is
not alwavs very casy to distinguish between a premise and a conclu-
sion. that we have no infallible power of doing so, and that in fact our
only security in difficult cases is in some signs from which we can infer
that a given fact must have been seen or must have been inferred. In
trving to give an account of a dream, every accurate person must often
have felt that it was a hopeless undertaking to attempt to discntangle
waking interpretations and fillings out from the fragmentary images
of the dream itself.

The mention of dreams suggests another argument. A dream, as far
as its own content goes, is exactly like an actual experience. It is
mistaken for one. And yet all the world believes that drcams arc
determined, according to the laws of the association of ideas, &c., by
previous cognitions. If it be said that the faculty of intuitively recog-
nizing intuitions is asleep, 1 reply that this is a mere supposition,
without other support. Besides, even when we wake up, we do not find
that the dream differed from rea)ity, except by certain marks, darkness
and fragmentariness. Not unfrequently a dream is so vivid that the
memory of it is mistaken for the memory of an actual occurrence.

A child has, as far as we know, all the perceptive powers of a man.
Yet question him a little as to boz he knows what he does. In many
cases, he will tell you that he never learned his mother-tonguce: he
alwavs knew it, or he knew it as soon as he came to have sensc. It
appears, then, that ke does not possess the faculty of distinguishing, by
simple contemplation, between an intuition and a cognition deter-
mined by others.

There can be no doubt that before the publication of Berkeley's
book on Vision,® it had generally been believed that the third dimen-
sion of space was immediately intuited, although. at present, nearly all
admit that it is known by inference. We had been contemplating the
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object since the very creation of man, but this discovery was not made
until we began to reason about it

Does the reader know of the blind spot on the retina? Take a
number of this journal, turn over the cover so as 1o expose the white

~ paper, lay it sideways upon the table before which you must sit, and

put two cents upon it, one near the left-hand edge, and the other to

the right. Put yvour left hand over vour left eve, and with the right eve
ook steadily at the left-hand cent. Then, with your right hand, move

the right-hand cent (which is now plainly seen) towards the left hand.

- When 1t comes to a place near the middle of the page it will disap-
. pear—you cannot see it without turning vour eye. Bring it nearer to
~ the other cent, or carry it further away, and it will reappear: but at that

particular spot it cannot be scen. Thus it appears that there is a blind

- spot nearly in the middlic of the retina; and this is confirmed by anat-

omy. It follows that the space we immediately see (when one eye 1s
closed) 1s nort, as we had imagined, a continuous oval, buts a ring, the
filling up of which must be the work of rhe intellect. What more
striking example could be desired of the impossibility of distinguish-
ing intcllectual results from intuitional data, by mere contemplation?

A man can distinguish different textures of cloth by fecling: but not
immediately. for he requires to move his fingers over the cloth, which
shows that he is obliged to compare the sensations of one instant with
those of another.

The pitch of a tone depends upon the rapidity of the succession of
the vibrations which reach the ear. Each of those vibrations produces
an impulse upon the car. Ler a single such impulse be made upon the
car, and we know, experimentally, that it is perceived. There is, there-
fore, good reason to believe that each of the impulses forming a tone
1s perceived. Nor is there any reason to the contrary. So thar this is the
only admissible supposition. Therefore, the pitch of a tone depends
upon the rapidity with which certain impressions are successively
conveyed to the mind. These impressions must exist previously to any
tone: hence, the sensation of pitch is determined by previous cogni-
tions. Nevertheless, this would never have been discovered by the
mere contemplation of that feeling.

A similar argument may be urged in reference to the perception
of two dimensions of space. This appears to be an immediate intuition.
But if we were to see immediately an extended surface, our retinas
must be spread out in an extended surface. Instead of that. the retina
consists of innumerable needles pointing towards the light, and whosc
distances from one another arc decidedly greater than the minimum
wisibile. '° Supposc cach of those nerve-points conveys the sensation of
a little colored surface. Still, what we immediately see must even then
be, not a continuous surface, but a collection of spots. Who could
discover this by mere intuition? But all the analogies of the nervous



16 | The Essential Peirce

system are against the supposition that the exciration of a single nerve
can produce an idea as complicated as rthat of a space, however small.
If the excitation of no one of these nerve-points can immediately
convey the impression of space, the excitation of all cannot do so. For,
the excitation of cach produces some impression (according to the
analogies of the nervous system), hence, the sum of these impressions
is a necessary condition of any perception produced by the exciration
of all; or, in other terms, a perception produced by the excitation of
all is determined by the mental impressions produced by the excitation
of every onc. This argument is confirmed by the fact that the existence
of the perception of space can be fully accounted for b;' the action of
faculties known to exist, without supposing it to be an immediate
impression. For this purpose, we must bear in mind the following facts
of physio-psychology: 1. The excitation of a nerve does not of itself
inform us where the extremity of it is situated. If, by a surgical opera-
tion. certain nerves are displaced, our sensations from those nerves do
not inform us of the displacement. 2. A single sensation does not
inform us how many ncrves or nerve-points are excited. 3. We can
disunguish between the impressions produced by the excitations of
different nerve-points. 4. The differences of impressions produced by
different excitations of similar nerve-points are similar. Let a momen-
tary image be made upon the retina. By No. 2, the impression thereby
produced will be indistinguishable from what might be produced by
the excitation of some conceivable single nerve. It is not conceivable
that the momentary excitation of a single nerve should give the sensa-
ton of space. Therefore, the momentary excitation of all the nerve-
points of the retina cannot, immediately or medately, produce the
sensation of space. The same argument would apply to any unchang-
ing image on the retina. Suppose, however, that the image moves over
the retina. Then the peculiar excitation which at one instant affects
one nerve-point, at a later instant will affect another. These will con-
vev impressions which are very similar by 4, and yet which are distin-
guishable by 3. Hence, the conditions for the recognition of a relation
between these impressions are present. There being, however, a very
great number of nerve-points affected by a very great number of suc-
cessive excitations, the relations of the resulting impressions will be
almost inconceivably complicated. Now, it 1s a known law of mind.
that when phenomena of an extreme complexity are presented, which
yet would be reduced to order or mediate simplicity by the application
of a certain conception, that conception sooner or later arises in appli-
cation to those phenomena. In the case under consideration, the con-
ception of extension would reduce the phenomena to unity, and, there-
fore, its genesis is fully accounted for. It remains only to explain why
the previous cognitions which determine it are not more clearly appre-
hended. For this explanation, | shall refer to a paper upon a new list
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of categories, §5.* merely adding that just as we are able to recognize
our friends by certain appearances, although we cannot possibly say
what those appearances are and are quite unconscious of any process
reasoning, so in any case when the reasoning is casy and natural to
s. however complex may be the premises, they sink into insignifi-
nce and oblivion proportionately to the satisfactoriness of the theory
based upon them. This theory of space is confirmed by the circum-

ance that an exactly similar theory is imperatively demanded by the
cts in reference to time. That the course of time should be immedi-
ately felt is obviously impossible. For, in that casc, there must be an
element of this feeling at each instant. But in an instant there is no
“duration and hence no immediate feeling of duration. Hence, no one
of these elementary feelings is an immediate feeling of duration; and,
hence the sum of all is not. On the other hand, the impressions of any
 moment arc very complicated,—containing all the images (or the ele-
~ ments of the images) of sense and memory, which complexity is reduc-

~ ible to mediate simplicity by means of the conception of time.t
| §

*Proceedings of the American Academy, May 14, 1867. [ltem 1 above, pp. 1-10.]

+The above theory of space and time docs not conflict with that of Kant so much
~ as it appears to do. They are in fact the solutions of different questions. Kant, it is true,
makes space and time intuitions, or rather forms of intuition, but it is not essential to
his theory that intuition should mean more than “individual representation.” The
~ apprehension of space and time results, according to him, from a mental process,—~the
~ “Sunthesis der Apprehension in der Anschauung.” (See Critik d. reinen Fernunft. Ed. 1781,
Pp- o8 et seq.) My theory is merely an account of this synthesis.

The gist of Kant's “I'ranscendental Esthetic™ is contained in two principles. First,
that universal and necessary propositions are not given in experience. Second, that
~ universal and necessary facts are determined by the conditions of experience in general.
~ By a universal proposition is meant merely, one which asserts something of 6/l of a
- spherc.—not necessarily onc which all men believe. By a necessary proposition, is meant
one which asserts what it does, not merely of the actual condition of things, but of every
possiblec state of things; it is not meant that the proposition is one which we cannot help
believing. Experience, in Kant's first principle, cannot be used for a product of the
objective understanding, but must be raken for the first impressions of sense with
consciousness conjoined and worked up by the imagination into images, together with
- all which is logically deducible therefrom. In this sense, it may be admitted that univer-
sal and nccessary propositions are not given in experience. But, in that case, neither are
any inductive conclusions which might be drawn from experience, given in it. In fact,
it is the peculiar function of induction to produce universal and necessary propositions.
Kant points out, indeed. that the universality and necessity of scientific inductions are
but the analogues of philosophic universality and necessity: and this is true. in so far
as it is never allowable to aceept a scientific conclusion without a certain indefinite
drawback. But this is owing to the insufficiency in the number of the instances; and
whenever instances may be had in as large numbers as we plcase, ad infinitum, a truly
universal and necessary proposition is inferable. As for Kant's second principle, that the
truth of universal and necessary propositions is dependent upon the conditions of the
general experience, it is no more nor less than the principle of Induction. I go to a fair
and draw from the “grab-bag” twelve packages. Upon opening them, 1 find that every
one contains a red ball. Here 1s a universal fact. It depends, then, on the condition of
the expericnce. What is the condition of the expericnce? It is solely that the balls are
the contents of packages drawn from that bag, that is, the only thing which determined
the experience, was the drawing from the bag. I infer, then, according to the principle
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We have, therefore, a variety of facts, all of which are most readily
explained on the supposition that we have no ntuitive faculty of
distinguishing intuitive from mediate cognitions. Some arbitrary hy-
pothesis may otherwise explain any one of these facts; this is the only
theory which brings them to support one another. Morcover, no facts
require the supposition of the faculty in question. Whoever has studied
the nature of proof will see, then, that there are here very strong
rcasons for disbelieving the existence of this faculty. These will
become still stronger when the consequences of rejecting it have, in
this paper and in 2 following one, been more fully traced out.

QuesTiox 2. Whether wwe bave an intuitive self-consciouness.

Sclf-consciousness, as the term 1s here used, is to be distinguished
both from consciousness gencrally, from the internal sense, and from
pure apperception. Any cognition is a consciousness of the object as
represented; by self-consciousness s meant a knowledge of ourselves.
Not a mcere feeling of subjective conditions of consciousness, but of our
personal selves. Pure apperception is the self-assertion of TiEg ego: the
self-consciousness here meant is the recognition of my privare sclf. 1
know that / (not merely the 1) exist. The question is, how do I know
it; by a special intustive faculty, or is it determined by previous cogni-
uons?

Now, it is not self-cvident that we have such an intuitive faculty,
for it has just been shown that we have no intuitive power of distin-
guishing an intuition from a cognition determined by others. There-
fore, the existence or non-existence of this power is to be determined
upon cvidence, and the question is whether self-consciousness can be
cxplained by the action of known faculties under conditions known to
cexist, or whether it i1s necessary to suppose an unknown cause for this
cognition, and, in the latter case, whether an intuitive faculty of self-
consciousness is the most probable cause which can be supposed.

It is first to be observed chat there is no known self-consciousness
to be accounted for in extremely young children. It has already been
pointed out by Kant® that the late use of the very common word “1”
with children indicates an imperfect self-consciousness in them, and
that, therefore, so far as it is admissible for us to draw any conclusion

of Kant, that what is drawn from the bag will contain a red ball. This is induction. Apply
induction not to any limited experience but to all human experience and you have the
Kantian philosophy, so far as it is correctly developed.

Kant's successors, however, have not been content with his doctrine. Nor ought
they to have been. For, there is this third principle: “Absolutely universal propositions
must be analytic.” For whatever is absolutely universal is devoid of all content or
determination, for all determination is by negation. The problem. thercfore, is not how
universal propositions can be svnthetical, but how universal propositions appearing to
be synthetical can be evolved by thought alone from the purcly indeterminate,

*Werke, vii (2). n.
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in regard to the mental state of those who are still vounger, it must be
agrainst the existence of any self-consciousness in them.

On the other hand, children manifest powers of thought much
arlier. Indeed, it 1s almost impossible to assign a period at which
ildren do not already exhibit decided intellectual activity in direc-
pons in which thought is indispensable to their well-being. The com-
plicated trigonometry of vision, and the delicate adjusuments of coor-
dinated movement, are plainly mastered very carly. There 1s no reason
to question a similar degree of thought in reference to themselves.

~ A very young child may always be observed to watch its own body
with great attention. There is every reason why this should be so, for
from the child’s point of view this body is the most important thing
‘the universe. Only what it touches has any actual and present
eling; only what it faces has any actual color; only what is on its
nguc has any actual taste.

- No onc questions that, when a sound 1s heard by a child, he thinks,
not of himself as hearing, but of the bell or other object as sounding.
w when he wills to move a tabler Does he then think of himself as
iring, or only of the table as fit to be moved? That he has the latter
ought, is bevond question; that he has the former, must, until the
istence of an intuitive sclf-consciousncss is proved, remain an arbi-
rary and bascless supposition. There is no good reason for thinking
at he is less ignorant of his own peculiar condition than the angry
ult who denies that he is in a passion.

‘The child, however. must soon discover by observation that things

which are thus fit to be changed are apt actually to undergo this
hange, after a contact with that peculiarly important body called
Willy or Johnny. This consideration makes this body still more impor-
tant and central, since it establishes a connection between the fitness
of a thing to be changed and a tendency in this body to touch it before
it 15 changed.
- The child learns to understand the language; that is to say, a con-
“nection between certain sounds and certain facts becomes established
~ in his mind. He has previously noticed the connection between these
sounds and the motions of the lips of bodies somewhat similar to the
central onc, and has tried the experiment of putting his hand on those
lips and has found the sound in that case to be smothered. He thus
- connects that language with bodies somewhat similar to the central
one. By cfforts, so uncnergetic that they should be called rather in-
stinctive, perhaps, than tentative, he learns to produce those sounds.
So he begins to converse.

It must be about this time that he begins to find that what these
people about him say is the very best evidence of fact. So much so, that
testimony Is even a stronger mark of fact than rbe facts themselves, or
rather than what must now be thought of as the appearances themselves.
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(I may remark, by the way, that this remains so through life; testimony
will convince a man that he himself is mad.) A child hears it said that
the stove is hot. But it is not, he savs; and. indeed, that central body
is not touching it, and only what that touches is hot or cold. But he
touches it, and finds the testimony confirmed in a striking way. Thus,
he becomes aware of ignorance, and it is necessary to suppose a self in
which this ignorance can inhere. So testimony gives the first dawning
of self-consciousness.

But, further, although usually appcarances are either only con-
firmed or merely supplemented by testimony, vet there is a certain
remarkable class of appearances which are continually contradicted by
testimony. These are those predicates which zwe know to be emotional,
but which ke distinguishes by their connection with the movements
of that central person, himself (that the table wants moving, etc.).
‘T'hese judgments arc gencrally denied by others. Moreover, he has
reason to think that others, also, have such judgments which are quite
denied by all the rest. Thus, he adds to the conception of appearance
as the actualization of fact, the conception of it as something private
and valid only for one body. In short, error appears, and it can be
explained only by supposing a self which is fallible.

Ignorance and crror are all that distinguish our private selves from
the absolute ego of pure apperception.

Now, the theory which, for the sake of perspicuity, has thus been
stated in a specific form, may be summed up as follows: At the age at
which we know children to be self-conscious, we know that they have
been made awarc of ignorance and error; and we know them to possess
at that age powers of understanding sufficient to enable them then to
infer from ignorance and error their own existence. Thus we find that
known facultics, acting under conditions known to exist, would risc
to scif-consciousness. The only essential defect in this account of the
matter is, that while we know that children exercise as much under-
standing as 1s here supposed, we do not know that they cxercise it in
preciscly this way. Still the supposition that they do so is infinitely
more supported by facts. than the supposition of a wholly peculiar
faculty of the mind.

The only argument worth noticing for the existence of an intuitive
sclf-consciousness is this. We are more certain of our own existence
than of any other fact; a premise cannot determine a conclusion to be
morc certain than it is itself. hence, our own existence cannot have
been inferred from any other fact. The first premise must be admirted,
bur the second premise is founded on an exploded theory of logic. A
conclusion cannot be more certain than that some one of the facts
which support it is true, but it may easily be more certain than any
one of those facts. Let us suppose, for example, that a dozen witnesses
testifv to an occurrence. Then my belief in that occurrence rests on
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s belief that each of those men is gencrally to be believed upon oath.
Yy ct the fact testified to 1s made more certain than that any onc of those
men is generally to be believed. In the same way, to the developed
ind of man, his own cxistence is supported by every other fact, and s,
erefore, incomparably more certain than any one of these facts. But
 cannot be said to be more certain than that there is another fact, since
there is no doubt perceptible in cither case.
~ It is to be concluded. then, that there is no necessity of supposing
intuitive sclf-consciousness, since self-consciousness may casily be
the result of inference.
" QuesTion 3. Whether we bave an intuitive power of distinguishing betzeen
the subjective elements of different kinds of cognitions.
- Everv cognition involves something represented, or that of which
we are r.;onscinus, and some action or passion of the self whereby it
becomes represented. The former shall be termed the objective, the
latter the subjective, element of the cognition. The cognition itself 1s
“an intuition of its objective element, which may therefore be called,
also, the immediate object. The subjective element is not necessarily
'Li'mmediateiy known, but it is possible that such an intuition of the
“subjective element of a cognition of its character, whether that of
dreaming, imagining. conceiving, believing, cte., should accompany
~every cognition. The question is whether this is so.
It would appear, at first sight, that there is an overwhelming arrav
~of evidence in favor of the existence of such a power. The difference
“between seeing a color and imagining it is immense. There is a vast
“diffcrence between the most vivid dream and reality. And if we had
no intuitive power of distinguishing between what we believe and
what we merely conccive, we never, it would seem, could in any way
“distinguish them; since if we did so by reasoning, the question would
- anise whether the argument itself was believed or conceived, and this
- must be answered before the conclusion could have any force. And
thus there would be a regressus ad infinitum. Besides, if we do not know
‘that we believe, then, from the nature of the case. we do not believe.
Bur be it noted that we do not intuitively know the existence of this
faculty. For it is an intuitive one, and we cannot intuitively know that
a cognition is intuitive. The question is, therefore, whether it is neces-
$ary to suppose the existence of this faculty, or whether then the facts
can be explained without this supposition.
In the first place, then. the difference between what is imagined or
dreamed and what is actually experienced, is no argument in favor of
the existence of such a faculty. For it is not questioned that there are
distinctions in what is present to the mind, but the question is,
Wwhether independently of any such distinctions in the immediate 0b-
Jects of consciousness, we have any immediate power of distinguishing
different modes of consciousness. Now, the very fact of the immensc
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difference in the immediate objects of scnse and imagination, suffi-
ciently accounts for our distinguishing those facultics; and instead of
being an argument in favor of the existence of an intuitive power of
distinguishing the subjective elements of consciousness, it is a power-
ful reply to any such argument, so far as the distinction of sense and
imagination is concerned.

Passing to the distinction of belief and conception, we meet the
statement that the knowledge of belief is essential to its existence.
Now, we can unquestionably distinguish a belief from a conception.
1n most cases, by means of a peculiar feeling of convicti®n; and it is a
mcere question of words whether we define belief as that judgment
which is accompanied by this feeling, or as that judgment from which
a man will act. We may conveniently call the former sensational, the
latter acrive belief. That neither of these nccessarily involves the other,
will surely be admitted without any recital of facts. Taking belief in
the sensational sense, the intuitive power of reorganizing it will
amount simply to the capacity for the sensation which accompanies
the judgment. This sensation, like any other, is an object of conscious-
ness; and therefore the capacity for it implies no intuitive recognition
of subjective elements of consciousness. If belief is taken in the active
sense, 1t may be discovered by the observation of external facts and
by inference from the sensation of conviction which usually accom-
panies it

Thus, the arguments in favor of this peculiar power of conscious-
ness disappear. and the presumption is again against such a hypothesis.
Morcover, as the immediate objects of any two facultics must be admit
ted to be different, the facts do not render such a supposition in any
degree necessary.

Questiox 4. Whether woe bave any power of introspection, or whether our
whole knowledge of the internay world is derived from the observation of
external facts.

It is not intended here to assume the reality of the external world.
Only, there is a cerrain set of facts which are ordinarily regarded as
external, while others are regarded as internal. The question is
whether the latter are known otherwise than by inference from the
former. By introspection, T mean a direct perception of the internal
world, but not necessarily a perception of it as internal. Nor do | mean
to limit the signification of the word to intuition, but would extend it
to any knowledge of the internal world not derived from external
observation.

There is onc sense in which any perception has an internal object,
namely, that every sensation is partly determined by internal condi-
tions. Thus, the sensation of redness is as it is, owing to the constitu-
tion of the mind; and in this sense it is a sensation of something
internal. Tence, we may derive a knowledge of the mind from a
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-onsideration of this sensation, but that knowledge would, in fact. be
n inference from redness as a predicate of something external. On the
her hand. there are certain other feelings—the emotions, for exam-
which appear to arise in the first place, not as predicates at all,
and to be referable to the mind alone. It would seem, then, that by
ans of these, a knowledge of the mind mav be obtained, which is
inferred from any character of outward things. The question is
her this is really so.

. Although introspection is not necessarily intuitive, it is not sclf-
vident that we possess this capacity; for we have no intuitive faculty
distinguishing different subjective modes of consciousness. The
er, 1f 1t exists, must be known by the circumstance that the facts
nnot be explained without it.

In reference to the above argument from the emotions, it must be

rminate and constant character in 1ts object. But, on the other
hand, it can hardly be questioned that there is some relative character
n the outward thing which makes him angry, and a httle reflection
vill serve to show that his anger consists in his saying to himself, “this
ing is vile, abominable, etc.,” and that it 1s rather a mark of returning
son to say, "'l am angry."” In the same way any emotion is a predica-
tion concerning some object, and the chief difference between this and
an objective intellectual judgment is that while the latrer is relative to
luman nature or to mind in gencral, the former is relative to the
articular circumstances and disposition of a particular man at a par-
lar time. What is here said of emotions in general. is true in particu-
of the sense of beauty and of the moral sense. Good and bad are
echings which first arisc as predicates, and therefore are either predi-
es of the not-I, or are determined by previous cognitions (there
eing no intuitive power of distinguishing subjective elements of con-
OuUsness).
It remains, then, only to inquire whether it is necessary to suppose
2 particular power of introspection for the sake of accounting for the
sensc of willing. Now, volition, as distinguished from desire, is noth-
Ing but the power of concentrating the attention, of abstracting.
ence, the knowledge of the power of abstracting may be inferred
from abstract objccts, just as the knowledge of the power of secing is
inferred from colored objects.

It appears, therefore, that there is no reason for supposing a power
of introspection; and, consequently, the only way of investigating a
ps¥chological question is by inference from external facts.

QuesTioN 5. Whether we can think <without signs.

This is a familiar question, but there is, to this dav, nou better
argument in the affirmative than that thought must precede every
sign. This assumes the impossibility of an infinite scrics. But Achilles,
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as a fact, will overtake the tortoise. flow this happens, is a question
not necessary to be answered at present, as long as it certainly does
happen.

If we seek the light of external facts, the only cases ef thought
which we can find are of thought in signs. Plainly, no other thought
can be evidenced by external facts. But we have scen that only by
external facts can thought be known at all. The only thought, then,
which can possibly be cognized is thought in signs. But thought which
cannot be cognized docs not exist. All thought, therefore, must neces-
sarily be in signs.

A man says to himself, “ Aristotle is a man: therefore, he is fallible.”
Has he not, then, thought what he has not said to himself, that all men
are fallible? The answer is, that he has done so, so far as this is said in
his therefore. According to this, our question does not relate to fact, but
is a mere asking for distinctness of thought.

From the proposition that every thought is a sign, it follows that
every thought must address itself to some other, must determine some
other, since that is the essence of a sign. This, after all, is but another
form of the familiar axiom, that in intuition, i.c. in the immediate
present, there is no thought, or, that all which is reficcted upon has
past. Hinc loguor inde est. ‘That, since any thought, there must have been
a thought, has its analoguc in the fact that, since any past time, there
must have been an infinitc series of times. To say, therefore, that
thought cannot happen in an instant, but requires a time, is but an-
other way of saying that every thought must be interpreted in another.
or that all thought is in signs.

Quesrion 6. Whether a sign can bave any meaning, if by its definition it
15 the sign of something absolutely incognizable.

It would seem that it can, and:that universal and hypothetical
propositions are instances of it. Thus, the universal proposition, “all
ruminants are cloven-hoofed,” speaks of a possible infinity of animals,
and no matter how many ruminants may have been examined. the
possibility must remain that there are others which have not been
examined. In the case of a hypothetical proposition, the same thing is
still more manifest; for such a proposition speaks not merely of the
actual state of things, but of every possible state of things, all of which
are not knowable, inasmuch as only one can so much as exist.

On the other hand, all our conceptions are obtained by abstractions
and combinations of cognitions first occurring in judgments of experi-
ence. Accordingly, there can be no conception of the absolutely incog-
nizable, since nothing of that sort occurs in experience. But the mean-
ing of a term is the conception which it conveys. Hence, a term can
have no such meaning.

If it be said that the incognizable is a concept compounded of the
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concept not and cognizable, it may be replied that sor 1s a mere syn-
cgorematic term and not a concept by itself.
If I think “white,” 1 will not go so far as Berkeley and say that 1
hink of a person seeing,'' but I will say that what I think 1s of the
ature of a cognition, and so of anything else which can be experi-
nced. Conscquently, the highest concept which can be reached by
tractions from judgments of experience—and therefore, the highest
cept which can be reached at all—is the concept of something of
¢ nature of a cogmuon. Net, then, or what is other than, if a concept,
concept of the cognizable. Hence, not-cognizable, if a concept, is
 concept of the form “A4, not-4, " and s, at least, self-contradictory.
us, ignorance and error can only be conceived as correlative to a real
owledge and truth, which latter are of the nature of cognitions.
er against any cognition, there 1s an unknown but knowable reality;
t over against all possible cognition, there is only the self-contradic-
tory. In short, cognizability (in its widest sense) and heing are not
ierely metaphysically the same, but are synonymous terms.
~ Totheargument from universal and hypothetical propositions, the
ply 1s, thar though their truth cannot be cognized with absolute
certainty, it may be probably known by induction.
~ Questiox 7. Whether there is any cognition not determined by a previous
cognition.
It would scem that there is or has been: for since we are in posses-
sion of cognitions, which are all determined by previous oncs, and
t by cognitions carlicr still, there must have been a first in this
series or clse our state of cognition at any time is completely deter-
mined, according to logical laws, by our state at any previous time. But
therc are many facts against the last supposition, and thercfore in favor
of intuitive cognitions.
On the other hand, since it is impossible to know intuitively that
'a given cognition s not determined by a previous one, the only way
in which this can be known is by hypothetic inference from observed
facts. But 10 adducc the cognition by which a given cognition has been
determincd is to explain the determinations of that cognition. And it
18 the only way of explaining them. For something entirely out of
consciousness which may be supposed to determine it, can, as such,
only be known and only adduced in the determinate cognition in
question. So, that to suppose that a cognition 1s determined solely by
something absolutely external, is to suppose its determinations incapa-
ble of ¢xplanation. Now, this is a hypothesis which is warranted under
no circumstances, inasmuch as the only possible justification for a
hypothesis is that it explains the facts. and to say that they are cx-
plained and at the same time to suppose them incxplicable is self-
contradictory.
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If it be objected that the peculiar character of red is not determined
by any previous cognition, I reply that that character is not a character
of red as a cognition; for if there be a man to whom red things look
as blue ones do to me and vice versa, that man’s eyces teach him the same
facts that they would if he were like me.

Moreover, we know of no power by which an intuition could be
known. For, as the cognition is beginning, and therefore in a state of
change, at only the first instant would it be intuition. And, sherefore,
the apprehension of it must take place in no time and be an event
occupving no time.* Besides, all the cognitive faculties we know of are
relative, and consequently their products are rclations. But the cogni-
tion of a relation is determined by previous cognitions. No cognition
not determined by a previous cognition, then, can be known. It docs
not exist, then, first, because it is absolutely incognizable, and second,
because a cognition only exists so far as it is known.

The reply to the argument that there must be a first is as follows:
In retracing our way from conclusions to premises, or from deter-
mined cognitions to those which determine them, we finally reach, in
all cases, a point beyond which the consciousness in the determined
cognition is more lively than in the cognition which determines it. We
have a less lively consciousness in the cognition which determines our
cognition of the third dimension than in the latter cognition itself: a
less lively consciousness in the cognition which determines our cogni-
tion of a continuous surface (without a blind spot) than in this latter
cognition itself; and a less lively consciousness of the impressions
which determine the sensation of tone than of that sensation itself.
Indeed, when we get near enough to the external this is the universal
rule. Now ler any horizontal line represent a cognition, and let the
length of the line serve to measure (so to speak) the liveliness of con-
sciousness in that cognition. A point, having no length, will, on this
principle, represent an object quite out of consciousness. Let one hori-
zontal linc below another represent a cognition which determines the
cognition represented by that other and which has the same object as
the latter. Let the finite distance between two such lines represent that
they are two different cognitions. With this aid to thinking, let us see
whether “there must be a first.” Suppose an inverted triangle ¥ to be
graduallv dipped into water. At any date or instant, the surface of the
water makes a horizontal line across that triangle. This line represents
a cognition. At a subscquent dare, there is a sectional line so made,
higher upon the triangle. This represents another cognition of the
same object determined by the former, and having a livelier conscious-
ness. The apex of the triangle represents the object external to the

*T'his argument, however, only covers a part of the question. It docs nor go to show
that there is no cognition undetermined except by another like it.
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mind which determines both these cognitions. The state of the triangle
hefore it reaches the water, represents a state of cognition which
contains nothing which determines these subsequent cognitions. To
say, then, that if there be a state of cognition by which all subsequent
itions of a certain object are not determined, there must subse-
quently be some cognition of that object not determined by previous
pgnitions of the same object. is to say that when that triangle is dipped
1to the water there must be a sectional linc made by the surface of
he water lower than which no surface line had been made in that way.
t draw the horizontal line where you will, as many horizontal lincs
»u please can be assigned at finite distances below it and below one
ther. For any such section is at some distance above the apex,
otherwise it 1s not a line. Let this distance be 4. Then there have been
imilar sections at the distances V24, Yaa, 'ha, Yiea, above the apex,
50 on as far as you please. So that it is not true that there must be
irst. Explicate the logical difficultics of this paradox (they are identi-
with those of the Achilles) in whatever way you may. | am content
vith the result, as long as your principles are fully applied to the
articular case of cognitions determining one another. Deny motion,
f 1t seems proper to do so; only then deny the process of determination
f one cognition by another. Say that instants and lines are fictions;
nly say, also, that states of cognition and judgments are fictions. The
point here insisted on is not this or that logical solution of the diffi-
culty, but merely that cognition ariscs by a process of beginning, as any
ther change comes to pass.

In a subscquent paper, I shall trace the consequences of these prin-
iples, in reference to the questions of reality, of individuality, and of
validity of the laws of logic.
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Some Consequences of
Four Incapacities

P 27 Journal of Speculative Philosophy 2 (1848):140-57.
[ Also published 1n Wa:2t1—g2 and in CP5.264-317.] With item
1 above, one of Peirce’s two “strongest philosopbical works,”
this article develops an account of mind and realiry from the
ground prepared in item 2. Peirce asserts that all mental
events are valid snferences, and claims that as every thought
is a sign, so man bimself is a sign. He also gives a fairly
detailed account of bis theory of signs as of 1868, and makes
bis first published declaration for scholastic realism. (Peirce’s
philosopby of mind as developed bere is, according to Christo-
pher Hookwzay, a type of functionalism.)

Descartes is the father of modern philosophy, and the spirit of
Cartesianism—that which principally distinguishes it from the scho-
lasticism which it displaced—may be compendiously stated as follows:

1. It teaches that philosophy must begin with universal doubt:
whereas scholasticism had never questioned fundamentals.

2. It teaches that the ultimate test of certainty is to be found in the
individual eonsciousness: whereas scholasticism had rested on the tes-
timony of sages and of the Catholic Church.

3. The multiform argumentation of the middle ages is replaced by
a single threcad of inference depending often upon inconspicuous
premises.

4. Scholasticism had 1ts mysteries of faith, but undertook to explain
all created things. But there are many facts which Cartesianism not
only does not explain, but renders absolutely inexplicable, unless to
say that “God makes them so” 1s to be regarded as an explanation.

In some. or all of these respects, most modern philosophers have
been, in effect, Cartesians. Now without wishing to return to scholasti-
cism, it seems to me that modern science and modern logic require us
to stand upon a very different platform from this.

1. We cannot begin with complete doubt. We must begin with all
the prejudices which we actually have when we enter upon the study
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of philosophy. These prejudices are not to be dispelled by a maxim, for
they are things which it does nor occur to us can be questioned. Hence
this initial scepticism will be a mere self-deception, and not real doubt;
ad no one who follows the Cartesian method will ever be satisfied
antil he has formally recovered all those beliefs which in form he has
an up. It s, therefore, as uscless a preliminary as going to the North
le would be in order to get to Constantinople by coming down
larly upon a meridian. A person may, it is true, in the course of
his studies, find reason to doubt what he began by believing: but in that
s¢ he doubts because he has a positive reason for 1t, and not on
yunt of the Cartesian maxim. Let us not pretend to doubt in philos-
y what we do not doubt in our hearts.
2. I'he same formalism appears in the Cartesian criterion, which
unts to this: “Whatever I am clearly convinced of, is true.” If 1
e really convinced, I should have done with reasoning, and should
uire no test of certainty. But thus to make single individuals abso-
judges of truth 1s most pernicious. T'he result 1s that metaphysi-
ns will all agree that metaphysics has reached a pitch of certainty
ar beyond that of the physical sciences;,—only thev can agree upon
nothing else. In sciences in which men come to agreement, when a
ry has been broached, it 1s considered to be on probation until this
:ment 1s reached. After 1t is reached, the question of certainty
omes an idle one, because there 1s no one left who doubts it. We
ndividually cannot reasonably hope to attain the ultimate philosophy
ich we pursue; we can only seck it, therefore, for the community of
tlosophers. Hence, if disciplined and candid minds carefully exam-
a theory and refuse to accepr it, this ought to create doubts in the
mind of the author of the theory himself.
= 3 Philosophy ought to imitate the successful sciences in its meth-
ods, so far as to proceed only from tangible premises which can be
bjected 1o careful scruriny, and to trust rather to the multitude and
riety of its arguments than to the conclusiveness of any one. Its
soning should not form a chain which is no stronger than its weak-
tlink, bur a cable whose fibres may be ever so slender, provided they
are sufficiently numerous and intimately connected.
- 4 Every unidealistic philosophy supposes some absolutely inex-
plicable, unanalyzable ulrimate; in short, something resulting from
mediation atself not susceptible of mediation. Now that anything s
thus inexplicable can only be known by reasoning from signs. But the
only justification of an inference from signs is that the conclusion
explains the fact. To suppose the fact absolutely inexplicable, is not to
explain it, and hence this supposition is never allowable.

In the last number of this journal will be found a piece entitled
“Questions concerning certain Facultics claimed for Man,” which has
been written in this spirit of opposition to Cartesianism. T'hat criti-
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cism of certain faculues resulted in four demials, which for cony .
nience may here be repeated:

1. We have no power of Introspection, but all knowledge of (h,
internal world 1s derived by hyporthetical reasoning from our know|.
edge of external facts. "

2. We have no power of Intuition, but every cognition is deter.
mined logically by previous cognitions.

3. We have no power of thinking without signs.

4. We have no conception of the absolutely incognizable.

These propositions cannot be regarded as certain; and. in order ¢
bring them to a further test, it is now proposed to trace them out 1
their conscquences. We may first consider the first alonc: then trace the
conscquences of the first and second: then sce whar else will resul;
from assuming the third also: and, finally, add the fourth to our hy
thetical premises.

In accepting the first proposition, we must put aside all prejudice
derived from a philosophy which bases our knowledge of the external
world on our self-consciousness. We can admit no statement concern
ing what passes within us cxcept as a hypothesis necessary to explain
what takes place in what we commonly call the external world. More
over when we have upon such grounds assumed onc faculty or mode
of action of the mind. we cannot, of course, adopt any other hvpothesis
for the purpose of explaiming any fact which can be explained by our
first supposition, but must carry the latter as fir as it will go. In other
words, we must, as far as we can do so without additional hy potheses.
reduce all kinds of mental action to one general type.

T'he class of modifications of consciousness with which we must
commence our inguiry must be one whose existence 1s indubitable,
and whose laws are best known, and, thercfore (since this knowledge
comes from the outside), which most closely follows external facts:
that 1s, it must be some kind of cogmition. Here we may hyvpothctically
admit the second proposition of the former paper, according to which
there is no absolutely first cognition of any object. but cognition ariscs
by a continuous process. We must begin. then, with a process of cogni-
tion, and with that process whose laws are best understood and most
closely follow external facts. This is no other than the process of valid
inference, which proceeds from its premise, A4, to its conclusion. 5.
only if. as a matter of fact, such a proposition as B is always or usuallv
true when such a proposition as A is true. It is a consequence, thei.
of the first two principles whose results we arc to trace out. that
we must. as far as we can, without any other supposition than that
the mind reasons. reduce all mental action to the formula of valid
rcasoning.

But docs the mind in fact go through the syllogistic process? It i
certainly very doubttul whether a conclusion—as something existing
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mind ndcpendently, like an image—suddenly displaces two
ses existing in the mind in a similar wayv. Bur it 1s a matrer of
t expericnce, that if a man 1s made to believe in the premises,
ense that he will act from them and will say that they are true,
- favorable conditions he will also be ready to act from the conclu-
d to say that that is truc. Something, thercefore, takes place
n the organism which is equivalent to the svllogistic process.
valid inference is either complete or incomplete. An incomplete
ce 1s on¢ whose validity depends upon some matter of fact not
ed in the premises. This implied fact might have been srated
ise, and its rclation to the conclusion is the same whether it
slicitly posited or not, since it is at least virtually taken for
ed: so that every valid incomplete argument s virtually complete.
plete arguments are divided into simple and complex. A complex
ent is onc which from three or more premises concludes what
have been concluded by successive steps in reasonings each of
ch is simple. Thus, a complex inference comes to the same thing
end as a succession of simple inferences.

complete. simple. and valid argument, or syllogism, is cither
ic or probable. An apodictic or deductive syllogism is one whose
lity depends unconditionally upon the relation of the fact inferred
facts posited in the premises. A svllogism whose validity should
not merely upon its premises, but upon the existence of some
knowledge, would be impossible: for either this other knowledge
d be posited, in which case 1t would be a part of the premises, or
uld be implicitly assumed, in which case the inference would be
mplete. But a syllogism whose validity depends partly upon the
existence of some other knowledge, 1s a probable svilogism.

few examples will render this plain. The two following argu-
ts are apodictic or deductive:

No serics of davs of which the first and last are different days of
week exceeds by one a multiple of seven days: now the first and
davs of any leap-vear are different days of the week, and therefore
cap-vear consists of a number of davs one greater than a multiple
ven.

. Among the vowels there are no double letters; but one of the
ble letters () is compounded of two vowels: hence, a letter com-
nded of two vowels is not necessarily itself a vowel.
In both these cases, it is plain that as long as the premises are true,
ever other facts may be, the conclusions will be true. On the other
d, supposc that we reason as follows—"A certain man had the
atic cholera. He was in a statc of collapse, livid, quite cold, and
hout perceptible pulse. He was bled copiously. During the process
fame out of collapse, and the next morning was well enough to be
ut. Therefore, bleeding tends to cure the cholera.” This 1s a fair
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probable inference, provided that the premises represent our whole
knowledge of the matter. But if we knew, for example, that recoveries
from cholera were apt to be sudden, and that the physician who had
reported this case had known of a hundred other trials of the remedy
without communicating the result, then the inference would 18se all
its validity.

The absence of knowledge which is essential to the validity of any
probable argument relates to some question which is determined by
the argument itsclf. This question, like every other, is whether certain
objects have certain characters. Hence, the absence of knowledge is
cither whether besides the objects which, according to the premises,
possess certain characters, any other objects possess them: or, whether
besides the characters which, according to the premises, belong 1o
certain objects, any other characters not necessarily involved in these
belong to the same objects. In the former case, the reasoning procecds
as though all the objects which have certain characters were known,
and this is induction; in the latter case, the inference proceeds as though
all the characters requisite to the determination of a certain object or
class were known, and this is bypothests. 'T'his distinction, also, may be
made more plain by examples.

Suppose we count the number of occurrences of the difterent let-
ters in a certain English book, which we may call A. Of course, cver:
new letter which we add to our count will alter thevzelative number
of occurrences of the different letters: but as we proceed with our
counting, this change will be less and less. Supposc that we find that
as we increasce the number of letters counted, the relative number of
e's approaches nearly 1% per cent of the whole, that of the £'s 8/ per
cent, that of the a's 8 per cent, that of the s's 772 per cent, &c. Suppose
we repeat the same obscrvations with half a dozen other English writ-
ings (which we may designatc as B, C, D, E, F, G) with the like result
Then we may infer that in every English writing of some length, the
differcnt letters occur with nearly those relative frequencics.

Now this argument depends for its validity upon our not knowing
the proportion of letters in any English writing besides A, B, (. D. L.
F, and G. For if we know it in respect to H, and it is not nearly the
same as in the others. our conclusion is destroved at once; if 1t is the
same, then the legitimate inference is from 4, B, C, D, E, F, G, and H.
and not from the first seven alone. This, therefore, is an induction

Suppose, next. that a picce of writing in cypher is presented to U
without the key. Suppose we find that it contains something less than
26 characters. onc of which occurs about u per cent of all the times.
another 8" per cent, another 8 per cent, and another 772 per cent. Sup-
pose that when we substitute for thesc e, £, @, and 5, respectively, w¢
arc able to see how single letters may be substituted for each of the
other characters so as to make sense in English, provided, however

Some Consequences of Four Incapacities | 33

jar we allow the spelling to be wrong in some cases. If the writing
of any considerable length, we may infer with great probability that
s is the meaning of the cipher.
he validity of this argument depends upon there being no other
pwn characters of the writing in cipher which would have any
ght in the matter; for if there are—if we know, for example,
ether or not there is anv other solution of 1t—this must be allowed
effect in supporting or weakening the conclusion. This, then, is
All valid reasoning is either deductive, inductive, or hypothetic; or
it combincs two or more of these characters. Deduction is pretty
ell treated in most logical text-books; but it will be necessary to say
words about induction and hypothesis in order to render what
s more intelligible.
Induction may be defined as an argument which proceeds upon the
ymption that all the members of a class or aggregate have all the
acters which arc common to all those members of this class con-
ning which it 1s known, whether they have these characters or not;
n other words, which assumes that that is true of a whole collection
ich 1s true of a number of instances taken from it at random. Fhis
ght be called statistical argument. In the long run, it must generally
d pretty correct conclusions from true premises. If we have a bag
ns partly black and partly white, by counting the relative pro-
rtions of the two colors in several different handfuls, we can approx-
ate morc or less to the relative proportions in the whole bag, since
ufficient number of handfuls would constitute all the beans in the
2. T'he central characteristic and key to induction is, that by taking
conclusion so reached as major premise of a syllogism. and the
sition stating that such and such objects are taken from the class
Juestion as the minor premise, the other premise of the induction
| follow from them deductively. Thus, in the above example we
cluded that all books in English have about n% per cent of their
ers e’s. From that as major premise, together with the proposition
LA, B, C, D, E, F, and G are books in English, it follows deductively
td, B, C, D, E, F. and G have about 1% per cent of their letters ¢’s.
Cordingly, induction has been defined by Aristotle as the inference
the major premisc of a syllogism from its minor premise and conclu-
. The function of an induction is to substitute for a series of many
Jects, a single one which embraces them and an indefinite number
thers. Thus it is a species of “reduction of the manifold to unity.”
1ypothesis may be defined as an argument which proceeds upon
assumption that a character which is known necessarily to involve
Ertain number of others, may be probably predicated of any object
lich has all the characters which this character is known to involve.
tas induction may be regarded as the inference of the major prem-
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isc of a svllogism, so hypothesis may be regarded as the inference of
the minor premise, from the other two propositions. Thus, the exam.-
ple taken above consists of two such inferences of the minor premises
of the following syllogisms:

*

1. Every English writing of some length in which such and such char-
acters denote ¢, £, 4, and 5, has about 114 per cent of the first sort
of marks, 82 of the second, 8 of the third, and 72 of the fourth,

‘This secret writing i1s an English writing of some length, in which
such and such characters denote ¢, £, @, and s, respectively:

. This secret writing has about 11'/% per cent of its characters of the first
kind, 82 of the second, 8 of the third, and 7/ of the fourth.

2. A passage written with such an alphabet makes sense when such and
such letters are severally substituted for such and such characters.

This secret writing is written with such an alphabert.

.. This secret writing makes sense when such and such substitutions

are made.

The function of hypothesis is to substitute for a great series of
predicates forming no unity in themselves, a single one (or small
number) which involves them all, together (perhaps) with an indefinite
number of others. It is, therefore, also a reduction of a manifold 1o
unity.* Every deductive syllogism may be put into the form

*Several persons versed in logic have objected that [ have here quite misapplied the
term bypotbesis, and that what 1 so designate is an argument from analogy.” It is
sufficient reply to sav that the example of the cipher has been given as an apt illustrati
of hypothesis by Descartes (Rule 10, (Buures choisies: Paris, 1865, page 334), by Leibniz
(Nouveaux Essais, lib. 4, ch. 12, §13, Ed. Erdmann, p. 383 #), and (as I lcarn from D. Stewar
Works, vol. 3, pp- 305 et seqq.)’ by Gravesande, Boscovich, Hartley, and G. L. Le Say
The term Hyporbesis has been used in the following senses:—1. For the theme or propos
tion forming the subject of discourse. 2. For an assumption. Aristotle divides thescs or
propositions adopted without any reason into definitions and hypotheses.* The latter are
propositions stating the existence of something. Thus the geometer says, “Let there h
a triangle.” 3. For a condition in a general sense. We are said to seck other things tha
happiness €€ dmobéoews, conditivnally. The best republic is the ideally perfect, the
second the best on earth, the third the best €€ vroféoews, under the circumstances
Freedom is the dméBeacc or condition of democracy. 4. For the antecedent of a hypo-
thetical proposition. 5. For an oratorical question which assumes facts. 6. In the Synop:
of Psellus.’ for the reference of a subject to the things it denotes. 5. Most commonly 10
medern tines, for the conclusion of an argument from consequence and consequent 19
antecedent. This is my use of the term. 8. For such a conclusion when too weak to be
a theory accepted into the body of a science.
I give a few authorities to support the seventh use: e
Chauvin —Lexicon Rationale, 1st Ed.—"Hypothesis est propositio, quas assumitur ¢
probandam aliam veritatem incognitam. Requirunt muklti. ut haec hypothesis vera c*lf:
cognoscatur, etiam antequam appareat. an alia ex cd deduci possint. Verum ajunt att
hoc unum desiderari, ut hvpothesis pro vera admittatur, quod nempe ex hac talia dedus -
tur, qua respondent pharnomenis, et satisfaciunt omnibus difficultatibus, qua hac part
in re, ct in iis quas de ea apparent, vccurrcbant.™ s
Nezton.—"Hactenus phanomena coelorum et maris nostri per vim gravitats t"\
posui, sed causam gravitatis nondum assignavi. . . . Rationem vero harum gras 1ats
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If 4. then B:
Burt 4:
R

d as the minor premise 1n this form appears as antecedent or reason
ypothetical proposition, hypothetic inference may be called rea-
ng from conscquent to antecedent.

Che argument from analogy, which a popular writer upon logic®

mbining the characters of induction and hypothesis, being
able either 1into a deduction or an induction, or a deduction and

Bur though inference is thus of three cssentially different species,
belongs to one genus. We have seen that no conclusion can be
ately derived which could not have been reached by successions

ietatum ex phanomenis nondum potui deducere, et hypotheses non fingo. Quic-
eniim ex phaznomenis non deducitur, byporbesis vocanda est. . . In hic Philosophia
tiones deducuntur ex phanomenis, et redduntur generales per inductionem.”
ipia. Ad fin.’

ir Wm. Hamilton.—‘Hypotheses. that is, propositions which are assumed with proba-
n order to explain or prove something else which cannot otherwise be explained
ved."—lectures on Logic (Am. Ed.), p. 188.
namc of byporbesis 1s more emphatically given to provisory suppositions, which
0 explain the phenomena in so far as observed. but which are only asserted to be
if ulumately confirmed by a complete induction.”—lbid.. p. 363.
¥hen a phenomenon is presented which can be explained by no principle atforded
gh experience, we feel discontented and uneasy; and there arises an effort to
er some cause which may, at least provisionally, account for the outstanding
incnon: and this cause is finally recognized as valid and true, if. through it. the
phenomenon is found to obtain a full and perfect explanation. 'The judgment in
a phenomenon is referred o such a problematic cause, is called a Hyporbesis. "—
PP 449, 450. See also Lectures on Metapbysics, p. 1.
- Mill.—*An hypothesis is any supposition which we make (either without actual
or on evidence avowedly insufficient), in vrder 10 endeavor to deduce from n
ons in accordance with facts which are known to be real; under the idea that
onclusions to which the hypothesis leads are known truths, the hypothesis itself
must be, or at least is likely to be true."—Logic (6th Ed.). vol. 2. p. 8.
nt.—"lf all the vonsequents of a cognstion are true, the cognitson stself ss rrue. . .. I is
. therefore, to conclude from consequent to @ reason, but without being able
rminc this reason. From the complexus of all consequents alone can we conclude
ith of a determinate reason. . . . The difficulty with this positive and direct mode
lence (modus ponens) is that the totality of the consequents cannot be apodeictically
Zed, and that we arc therefore led by this mode of inference only 10 a probable
porhetically true cognition (Hypotbeses). "—Logik by Jische, Werke, od. Rosenkranz
huberi, vol. 3, p. 221,

hypothesis is the judgment of the truth of a reason on account of the sufficiency
consequents.”—Ibid.. p. 262.
vart. —"We can make hypotheses, thence deduce conscquents, and afrerwards
i€ther the latrer accord with experience. Such suppositions are termed hypothe-
“Binlestung: Werke, vol. 1, p. 53.°

Beke —** Affirnurtive inferences from consequent to antecedent. or hy potheses.”—
r Logik, vol. 2, p. 103.
€re would be no difficulty in greatly multiplving these cilativns.

]
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of arguments having two premises each, and implving no fact not
asserted.

Either of these premises is a proposition asserting that certain
objects have certain characters. Every term of such a proposition
stands either for certain objects or for certain characters. The corftlu-
sion may be regarded as a proposition substituted in place of cirher
premise, the substitution being justified by the fact stated in the other
premise. The conclusion is accordingly derived from cither premise by
substituting cither a new subject for the subject of the premise, or 2
ncw predicate for the predicate of rthe premise, or by both substitu-
tions. Now the substitution of one term for another can be justified
only so far as the term substitured represents only what is represented
in the term replaced. If, therefore, the conclusion be denoted by the
formula,

S'is P
and this conclusion be derived, by a change of subject, from a premise
which may on this account be expressed by the formula,

MisP
then the other premise must assert that whatever thing i 15 n.prt.scnted
by § is represented by M, or that

Every § is an Af;

while, if the conclusion, § is P, is derived from either premise by a
change of predicate, that premise may be written

8 1s AM;
and the other premise must assert that whatever characters are implied
in P arc implied in M, or that

Whatever is M is P.

In either case, therefore, the syllogism must be capable of expression
in the form,

Sis M Mis P
RS NiSh R

Finally, if the conclusion differs from either of its premises, both
in subject and predicate, the form of statement of conclusion and
premise may be so altered that they shall have a common term. This
can always be done, for if P is the premise and C the conclusion, they
may be stated rhus:

The state of things represented in P is real,
and
I'be state of things represented in € 1s real.
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In this casc the other premise must in some form virtually assert
hat every state of things such as is represented by C is the state of
hings represented in P

All valid reasoning, therefore, is of one general form; and in seek-
g to reduce all mental action to the formula of valid inference, we
k to reduce it to one single tvpe.

An apparent obstacle to the reduction of all mental action to the
pe of valid inferences is the existence of fallacious reasoning. Every
gument implies the truth of a general principle of inferential proce-
e (whether involving some matter of fact concerning the subject of
gument, or merely a maxim relating to a system of signs), according
which it is a valid argument. If this principle is false, the argument
a fallacy: but neither a valid argument from false premises, nor an
ceedingly weak. but not altogether illegitimate, induction or hy-
thesis, however its force may be over-esumated, however false its
nclusion, is a fallacy.

ow words, taken just as they stand. if in the form of an argument,
ercby do imply whatever fact may be necessary to make the argu-
ent conclusive; so that to the formal logician, who has to do only with
waning of the words according to the proper principles of inter-
tion, and not with the intention of the speaker as guessed at from
jer indications, the only fallacies should be such as are simply ab-
d and contradictory, either because their conclusions are absolutely
consistent with their premises. or because they connect propositions
species of illative conjunction, by which they cannot under any
mstances be validly connected.

But to the psychologist an argument is valid only if the premises
im which the mental conclusion is derived would be sufhicient, if
ie, to justify it, either by themselves, or by the aid of other proposi-
ns which had previously been held for true. But it is casy to show
all inferences made by man, which are not valid in this sense,
ong to four classes, viz.: 1. Those whose premises are false; 2. Those
hich have some little force, though only a little: 3. Those which result
m confusion of one proposition with another; 4. Those which result
i the indistinet apprehension, wrong application, or falsity, of a
¢ of inference. For, if a man were to commit a fallacy not of cither
these classes, he would, from true premises conceived with perfect
tinctness, without being led astray by any prejudice or other judg-
tserving as a rule of inference, draw a conclusion which had really
t the least relevancy. If this could happen, calm consideration and
€ could be of little use in thinking, for caution only serves to insure
T taking all the facts into account. and to make those which we do
ke account of, distinct; nor can coolness do anything more than to
1able us to be cautious, and also to prevent our being affected by a
Ssion in inferring that to be true which we wish were truc, or which
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we fear may be true, or in following some other wrong rule of infer-
ence. But experience shows that the calm and careful consideration of
the same distinctly conceived premises (including prejudices) will in-
sure the pronouncement of the same judgment by all men. Now if 4
fallacy belongs to the first of these four classes and its premis®s are
false, it is to be presumed that the procedure of the mind from these
premises to the conclusion is either correct, or errs in one of the other
three ways; for it cannot be supposed that the mere falsity of the
premises should affect the procedure of reason when that falsity 1s noq
known to reason. If the fallacy belongs ro the second class and has some
force, however little, itis a legitimate probable argument, and belong:
to the type of valid inference. If it is of the third class and results from
the confusion of one proposition with another, this confusion must be
owing to a resemblance between the two propositions; that is to sayv.
the person reasoning, sceing that one proposition has some of the
characters which belong to the other, concludes that it has all the
essential characrers of the other, and is equivalent to it. Now this is
hypothetic inference, which though it may be weak, and though it
conclusion happens to be false, belongs to the tvpe of valid inferences:
and, therefore, as the nodus of the fallacy lies in this confusion, the
procedure of the mind in these fallacies of the third class conforms ro
the formula of valid inference. If the fallacy belongs to the fourth class.
it either results from wrongly applying or misapprehending a rule of
inference, and so is a fallacy of confusion, or it results from adopting
a wrong rule of inference. In this latter case, this rule is in fact taken
as a premisce, and therefore the false conclusion i1s owing merely to the
falsity of a premise. In cvery fallacy, therefore, possible to the mind
of man, the procedure of the mind conforms to the formula of valid
inference.

The third principle whose consequences we have to deduce is, that.
whenever we think, we have present to the consciousness some feeling.
image, conception, or other representation, which serves as a sign. But
it follows from our own existence (which is proved by the occurrence
of ignorance and error) that everything which is present to us is o
phenomenal manifestation of ourselves. This does not prevent its
being a phenomenon of something without us, just as a rainbow is at
once a manifestation both of the sun and of the rain. When we think.
then, we ourselves, as we are at that moment, appear as a sign. Now
a sign has, as such, three references: 1st. it is a sign fo some thought
which interprets it; 2d, i1t is a sign for some object to which in that
thought it is equivalent; 3d, it is a sign, in some respect or quality,
which brings it into connection with its object. Let us ask what the
three correlates are to which a thought-sign refers.

1. When we think, to what thought does that thought-sign which
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ourself address itself> It may, through the medium of outward
yression, which it reaches perhaps only after considerable internal

elopment, come to address itself to thought of another person. But
ther this happens or not, it is always interpreted by a subsequent
ight of our own. If, after anv thought, the current of ideas flows
ly, it follows the law of mental association. In that case, each

s the sign of something to this latter. Our train of thought may,
rue, be interrupted. But we must remember that, 1n addition to
principal element of thought at any moment, there are a hundred
in our mind to which but a small fraction of attention or con-
usness is conceded. It does not, therefore, follow, because a new
stituent of thought gets the uppermost, that the train of thought
ch 1t displaces is broken off altogether. On the contrary, from our
nd principle, that there is no intuition or cognition not deter-
by previous cognitions, it follows that the striking in of a new
erience is never an instantaneous affair, but is an event occupying
.and coming to pass by a continuous process. Its prominence in
ciousness, therefore, must probably be the consummation of a
wing process; and if so, there is no sufficient cause for the thought
h had been the leading one just before. to cecase abruptly and
intaneously. But if a train of thought ceases by gradually dying
t freely follows 1ts own law of association as long as it lasts, and
1s no moment at which there is a thought belonging to this series,
equently to which there is not a thought which interprets or
eats 1t. [here 15 no exception, therefore, to the law that cvery
ight-sign is translated or interpreted in a subsequent onc, unless
¢ that all thought comes to an abrupt and final end in death.

. The next question is: For what does the thought-sign stand—
at does it name—what is its suppositum? The outward thing, un-
ibtedly, when a real outward thing is thought of. But still, as the
ught is determincd by a previous thought of the same object, it only

e, for example, that Toussaint is thought of, and first thought
Negro, but not distinctly as a man. If this distinctness is after-

53y, the subsequent thought, man, refers to the outward thing by
Ng predicated of that previous thought. Negro, which has been had
that thing. If we afterwards think of Toussaint as a general, then
think that this Negro, this man, was a general. And so in every case
subsequent thought denotes what was thought in the previous
ught.

3. The thought-sign stands for its object in the respect which is
Dught; that is to say, this respect 1s the immediate object of conscious-
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ness in the thought, or, in other words, it is the thought itself, or a;
least what the thought is thought to be in the subsequent thought to
which it 1s a sign.

We must now consider two other properties of signs which are of
great importance in the theory of cognition. Since a sign is not ident;-
cal with the thing signified, but differs from rthe latter in some respects,
it must plainly have some characters which belong to it in itself, and
have nothing to do with its representative function. These 1 call the
material qualitics of the sign. As examples of such qualities, take in the
word “man” its consisting of three letters—in a picture, its being fla
and without relief. In the second place, a sign must be capable of being
connected (not in the reason but really) with another sign of the same
objcct, or with the object itself. Thus, words would be of no value a
all unless they could be connected 1nto sentences by means of a real
copula which joins signs of the same thing. The usefulness of some
signs—as a weathercock. a tally, &c.—consists wholly in their being
really connected with the very things they signify. In the casc of o
picture such a conncection 1s not evident, but it exists in the power of
association which connects the picture with the brain-sign which la-
bels it. This real, physical connection of a sign with its ohiect, either
immediately or by its connection with another sign, 1 call the pure
demonstrative application of the sign. Now the representative function
of a sign lies neither in its material quality nor in its pure demonstra-
tive application: because it 1s something which the sign 1s, not in itself
or in a real relation o its object, but which it is to a thought, while both
of the characters just defined belong to the sign independently of 1ts
addressing any thought. And vet if | take all the things which have
certain qualities and physically connect them with another series of
things, cach to each, they become fit to be signs. If they are not re
garded as such they are not actually signs, but they are so in the samc
sense, for example, in which an unseen flower can be said to be red.
this being also a term relative to a menmtal affection.

Consider a state of mind which is a conception. It is a conception
by virtue of having a meaning, a logical comprehension; and if it s
applicable to any object, it is because that object has the characters
contained in the comprehension of this conception. Now the logical
comprehension of a thought is usually said to consist of the thoughts
contained in it; but thoughts are events, acts of the mind. Two
thoughts are two events separated in time, and one cannot literally be
contained in the other. It may be said that all thoughts exactly similar
are regarded as one; and that to say that one thought contains another.
means that it contains one exactly similar to that other. But how can
two thoughts be similar? Two objects can only be regarded as similat
if they are compared and brought together in the mind. Thoughts have
no existence except in the mind; only as they are regarded do they
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ist. Hence, two thoughts cannot be similar unless they are brought
pether in the mind. But, as to their existence, two thoughts are
parated by an interval of time. We are too apt to imagine that we can
a thought similar to a past thought, by matching it with the
ter, as though this past thought were still present to us. Burt it is
that the knowledge that one thoughr is similar to or in any way
representative of another, cannot be derived from immediate
tion, but musr be an hypothesis (unquestionably fully justifiable
facts), and that therefore the formation of such a representing
ught must be dependent upon a real effective force behind con-
pusness, and not merely upon a mental comparison. What we must
an, therefore, by saying that one concept is contained in another,
1at we normally represent one 10 be in the other; that is, that we
m a particular kind of judgment.* of which the subject signifies one
icept and the predicate the other.

No thought in itsclf, then, no feeling in itself, contains any others,
is absolutely simple and unanalyzable; and to say that it is com-
of other thoughrts and feelings, is like saying that a movement
a straight line 1s composed of the two movements of which it is
2 resultant; that is to say, it 1s a metaphor, or fiction, parallel to the
h. Every thought, however artificial and complex, is, so far as it is
mediately present, a mere sensation without parts, and therefore, in
If. without similarity to any other. but incomparable with any
and absolutely sur generis. t Whatever 1s wholly incomparable

* that no fact should be allowed to stand as inexplicable; for, on the
2 hand, we never can think, “This i1s present to me,” since, before
have time to make the reflection, the sensation is past, and, on the
hand, when once past, we can never bring back the quality of
eling as it was in and for iself, or know what it was like in itself,
en discover the existence of this quality except by a corollary from
" general theory of ourselves, and then not in its idiosynerasy, but
¥ as something present. But, as something present, feelings are all
€ and require no explanation, since they contain only what is
versal. So that nothing which we can truly predicate of feelings is

A judgmient concerning a minimum of information, for the theory of which see
paper on Comprehension and Extension, in the Proceedings of the American Academy
#Is and Sciences, vol. 7, p. 426. [W2:70-86.)

O.l.mcrw that I say in wself. T am not so wild as to deny that my sensation of red
¥ is like my sensation of red vesterday. 1 only say that the similarity can consisz only
) Ph_vsiolugical force behind consciousness,—which leads me to say, | recognize shis
£ the samne as the former one, and so docs not consist in a community of scnsation
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left inexplicable, but only something which we cannot reflectively
know. So that we do not fall into the contradiction of making the
Mediate immediable. Finally, no present actual thought (which is a
mere feeling) has any meaning, any intellectual value: for this lies not
in what is actually thought, but in what this thought may be cOnnected
with in representation by subsequent thoughts: so that the meaning of
a thought is altogether something virtual. It may be objected, that if
no thought has any meaning, all thought is without meaning. But this
is a fallacy similar to saying, that, if in no one of the successive spaces
which a body fills there is room for motion, there is no room for
motion throughout the whole. At no one instant in my state of mind
is there cognition or representation, but in the relation of my states of
mind at different instants there is.* In short, the Immediate (and there-
fore in itself unsusceptible of mediation—the Unanalyzable, the Inex-
plicable, the Unintellectual) runs in a continuous stream through our
lives; it is the sum total of consciousness. whose mediation, which 15
the continuity of it, is brought about by a real effective force behind
consciousness.

Thus, we have in thought three elements: 1st, the representative
function which makes it a representation; 2d, the pure deportative appli-
cation, or real connection, which brings one thought into relarton with
another; and 3d, the material quality, or how it feels, which gives
thought its quality. +

That a sensation is not necessarily an intuition, or first impression
of sense, is very evident in the case of the sense of beauty; and has been
shown, upon page 15. in the case of sound. When the sensation beautr-
ful is determined by previous cognitions, it always arises as a predicate.
that is, we think that something is beautiful. Whenever a sensation
thus arises in consequence of others, induction shows that those others
are more or less complicated. Thus, the sensation of a particular kind
of sound arises in consequence of impressions upon the various nerves
of the ear being combined in a particular way, and following one
another with a certain rapidity. A sensation of color depends upon
impressions upon the eve following one another in a regular manner.
and with a certain rapidity. The sensation of beauty arises upon =
manifold of other impressions. And this will be found to hold good in
all cases. Secondly, all these sensations are in themselves simple, or
more so than the sensations which give risc to them. Accordingly. =
sensation is a simple predicate taken in place of a complex predicarc:
in other words, it fulfils the function of an hypothesis. But the general

* Accordingly. just as we say that a body is in motion, and not that metion is in 3
body we ought to say that we are in thought, and not that thoughts arc in us. )

+On quality, relation, and represcntation. sce Proceedings of the American Academy of
Arts and Sciences, vol. 7, p. 203 [ltem 1 above, pp. 1-10.]

Some Consequences of Four Incapacities | 43

rinciplc that every thing to which such and such a sensation belongs,
as such and such a complicated series of predicates, is not one deter-
uned by reason (as we have seen), but is of an arbitrary nature. Hence,
1e class of hypothetic inferences which the arising of a sensation
sembles, 1s that of reasoning from definition to definitum, in which
> major premisc is of an arbitrary nature. Only in this mode of
ning, this premise 1s determined by the conventions of language,
d expresses the occasion upon which a word is to be used; and in the
mation of a sensation, it is determined by the constitution of our
lure, and expresscs the occasions upon which sensation, or a natural
ental sign, arises. Thus, the sensation, so far as it represents some-
ing, is determined, according to a logical law, by previous cogni-
ns: that is to say, these cogmitions determine that there shall be a
ation. Burt so far as the sensation is a mere fecling of a particular
t, it is determined only by an inexplicable, occult power; and so
. it 1s not a representation, but only the material quality of a repre-
tation. For just as in reasoning from definition to definitum, it
indifferent to the logician how the defined word shall sound. or how
any letters 1t shall contain, so in the casc of this constitutional word,

But there is no fecling which is nor also a representation, a predi-
e of something determined logically by the feelings which precede
For if there arc any such feclings not predicates, they are the emo-
ns. Now every emotion has a subject. If a man is angry, he is saving
umself that this or that is vile and outrageous. If he is in joy. he is
ving “this is delicious.” If he is wondering, he is saving “this is
nge.” In short, whenever a man feels, he is thinking of something.
ven those passions which have no definite object—as mclancholyl—
My come to consciousness through tinging the objects of thought. That
hich makes us look upon the emotions more as affections of self than
ther cognitions, is that we have found them more dependent upon
Ir accidental situation at the moment than other cognitions: but that
S n!y to suv thar they are cognitions too narrow to be useful. The
motions, as a little observation will show, arise when our attention
rongly drawn to complex and inconceivable circumstances. Fear
15cs when we cannot predict our fate; joy, in the case of certain
idescribable and peculiarly complex sensations. If there are some
Adications that something greatly for my interest, and which I have
fticipated would happen, may not happen; and if. after weighing
Fobabilities, and inventing safeguards, and straining for further in-
ormation, I find mysclf unable to come to any fixed conclusion in
cicrence to the future, in the place of that intellectual hyporhetic
ference which 1 seck, the feeling of anxiety arises. When something
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happens for which I cannot account, I wonder. When 1 endeavor 1,
realize to myself what I never can do, a pleasurc in the future, 1 bope.
“I do not understand you,” is the phrase of an angry man. The indc.
scribable, the ineffable, the incomprehensible, commonly excite emo-
tion; but nothing is so chilling as a scientific explanation. *I'hus ar,
cmotion is always a simple predicate substituted by an operation of the
mind for a highly complicated predicate. Now if we consider that »
very complex predicate demands explanation by means of an hypothe.
sis, that that hypothesis must be a simpler predicate substituted for
that complex one: and that when we have an emotion, an hypothesis,
strictly speaking, is hardly possible—the analogy of the parts played
by emotion and hypothesis is very striking. There is. it is true, this
difference between an emotion and an intellectual hypothesis, that we
have reason to say in the case of the latter, that to whatever the simple
hypothetic predicate can be applied, of that the complex predicate i«
true; whereas, in the case of an emotion this is a proposition for which
no reason can be given, but which is determined merely by our enio-
tional constitution. But this corresponds precisely to the difference
between hypothesis and reasoning from definition to definitum, and
thus it would appear that cmotion is nothing but sensetion. There
appears to be a difference, however, between emotion and sensation
and I would state it as follows:

There 1s some reason to think that, corresponding to every feeling
within us, some motion takes place in our bodies. This property of the
thought-sign, since it has no rational dependence upon the meaning of
the sign, may be compared with what I have called the material quality
of the sign: but it differs from the latter inasmuch as it is not essentiallx
necessary that it should be felt in order that there should be ant
thought-sign. In the case of a sensation. the manifold of HNPressions
which precede and determine it are not of a kind, the bodily motion
corresponding to which comes from any large ganglion or from the
brain, and probably for this reason the sensation produces no great
commotion in the bodily organism; and the sensation itself is not a
thought which has a very strong influence upon the current of thought
except by virtue of the information it may serve to afford. An emotion,
on the other hand, comes much later in the development of thought—1
mean, further from the first beginning of the cognition of its object—
and the thoughts which determine it already have motions correspond-
ing to them in the brain, or the chief ganglion; consequently, it pro-
duces large movements in the body, and independently of s
represcntative value, strongly affects the current of thought. The ani
mal motions to which I allude, are, in the first place and obvious!v.
blushing, blenching, staring, smiling, scowling, pouting, laughing.
weeping, sobbing, wriggling, flinching, trembling, being perrified.
sighing, sniffing, shrugging, groaning, heartsinking, trepidation.
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lling of the heart, etc., etc. To these may, perhaps, be added, in the
d place, other more complicated actions, which nevertheless
from a direct impulse and not from deliberation.

hat which distinguishes both sensations proper and emotions
the feeling of a thought, is that in the case of the two former the
ral quality is made prominent, because the thought has no rela-
f reason to the thoughts which determine 1t, which exists in the
and detracts from the attention given to the mere feeling. By
being no relation of reason to the determining thoughts, 1 mean
there is nothing in the content of the thought which explains why
uld arise only on occasion of these determining thoughrts. If there
:h a relation of reason, if the thought is essenuially limited in its
cation to these objects, then the thought comprehends a thought
er than itself; in other words, it is then a complex thought. An
mplex thought can, therefore, be nothing but a sensation or emo-
having no rational character. This is very different from the
nary doctrine, according to which the very highest and most meta-
ical conceptions are absolutely simple. I shall be asked how such
tion of a being is 1o be analyzed, or whether I can ever define
tzwo, and rbree, withourt a diallele. Now | shall admit ar once that
her of these conceptions can be separated into two others higher
itsclf; and in that sense, therefore, I fully admit that certain very
aphysical and ecminently intellectual notions are absolutely simple.
ugh these concepts cannot be defined by genus and difference,
e is another way in which they can be defined. All determination
y negation; we can first recognize any character only by putting
ect which possesses it into comparison with an object which
es it not. A conception, therefore, which was quite umiversal in
respect would be unrecognizable and impossible. We do not
the conception of Being, in the sense implied in the copula, by
erving thar all the things which we can think of have something in
ninon, for there is no such thing to be observed. We get it by
ecting upon signs—words or thoughts;—we obscrve that different
dicates mav be attached to the same subject, and that each makes
e conception applicable to the subject; then we imagine that a
ject has something true of it mercly because a predicate (no matter
1at) is attached to it,—and that we call Being. The conception of
INg is, thercfore, a conception about a sign—a thought, or word:i—
1since it is not applicable to every sign, it is not primarily universal,
A0ugh it 1s 5o in its mediate application to things. Being, therefore,
be defined; it may be defined, for example, as that which is com-
to the objects included in any class, and to the objects not in-
ided in the same class. But it is nothing new to say that metaphysical
iceptions are primarily and at bottom thoughts about words, or
dughts about thoughts; it is the doctrine both of Aristotle (whose
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catcgorics are parts of speech) and of Kant (whose categories are the
characters of different kinds of propositions).

Sensation and the power of abstraction or attentfon may be re-
garded as, in one sense, the sole constituents of all thought. Having
considered the former, let us now attempt some analysis of the latter.
By the force of attention, an emphasis is put upon one of the objective
elements of consciousness. This emphasis is, therefore, not itself an
object of immediate consciousness; and in this respect it differs en-
urely from a feeling. ‘Therefore, since the emphasis, nevertheless, con
sists in some cffect upon consciousness, and so can exist only so far as
it affects our knowledge; and since an act cannot be supposed to deter-
minc that which precedes it in time, this act can consist only in the
capacity which the cognition emphasized has for producing an effect
upon memory, or otherwise influencing subsequent thought. This 15
confirmed by the fact that attention is a matter of continuous quantity:
for continuous quantity, so far as we know 1t, reduces itself in the last
analysis to time. Accordingly, we find that atrention docs, in fact
produce a very great effect upon subsequent thought. In the first place
it strongly affects memory, a thought being rememt zred for a longer
time the greater the attention originally paid to it. In the second place
the greater the attention, the closer the connection and the more accu-
rate the logical sequence of thought. In the third place, by attention
a thought may be recovered which has been forgotten. From thesc
facts, we gather that attention is the power by which thought at onc
time is connected with and made to relate to thought at another time
or. 1o apply the conception of thought as a sign. that it is the pure
demonstrative apphcation of a thought-sign.

Attention is roused when the same phenomenon presents itself
repeatedly on different occasions, or the same predicate in diffcrent
subjects. We see that 4 has a certain character, that # has the samc.
C has the same; and this excites our attention, so that we say, “The«
have this character.” Thus attention is an act of induction; but it is an
induction which does not increase our knowledge, because our “thesc”
covers nothing but the instances experienced. It is, in short, an argu
ment from enumeration.

Auention produces effects upon the nervous system. These effects
are habits, or nervous associations. A habit arises, when, having had
the sensation of performing a certain act, m, on several occasions a. /.
¢, we come to do it upon every occurrence of the general event, /, of
which 4, &, and ¢ arc special cases. That is to say, by the cognition that

Every case of 4, b, or ¢, 15 a case of m,
is determined the cognition that

Every case of / 1s a case of m.
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us the formation of a habit is an induction, and is therefore neces-
arily connected with attention or abstraction. Voluntary actions re-
It from the sensations produced by habits, as instinctive actions
ult from our original nature.
We have thus seen that every sort of modification of conscious-
s—Attention, Sensation, and Understanding—is an inference. But
‘objection may be made that inference deals only with general
ns, and that an image, or absolutely singular representation, cannot
ore be inferred.
‘Singular” and “individual” are equivocal terms. A singular mayv
n that which can be but in one place at one time. In this sense it
opposed to general. The sun is a singular in this sense, but, as is
ined in every good treatise on logic, it is a general term. | may
a very general conception of Hermolaus Barbarus,'° but still [
ive him only as able to be in one place at one time. When an
e is said to be singular, 1t1s meant that it is absolutely determinate
all respects. Every possible character, or the negative thercof, must
rue of such an image. In the words of the most eminent expounder
doctrine, the image of a man “must be cither of a white, or a
k, or a tawny: a straight, or a crooked; a tall, or a low, or a middle-
man.”"" It must be of 2 man with his mouth open or his mouth
whose hair is precisely of such and such a shade, and whosc figure
recisely such and such proportions. No statement of Locke has
n so scouted by all friends of images as his denial that the “idea”
riangle must be either of an obtuse-angled, right-angled, or acute-
gled triangle.'? In fact, the image of a triangle must be of one, each
whose angles is of a certain number of degrees, minures, and sec-

This being so, it is apparent that no man has a true image of the road
his office, or of any other real thing. Indeed he has no image of it
all unless he can not only recognize it, but imagines it (truly or
ely) in all its infinite details. This being the case, it becomes very
ibtful whether we ever have any such thing as an image in our
ination. Please, reader, to look at a bright red book. or other
ightly colored object, and then to shut your cyes and say whether
Isee that color, whether brightly or faintly—whether, indeed. there
anything like sight there. Hume and the other followers of Berkeley
dintain that there is no difference between the sight and the memor;'
?.lc'rf:d book except in “their different degrees of force and vivac-
=" "“The colors which the memory employs,” says Hume, “are faint
dull compared with those in which our original perceptions are
Othed.”"" If this were a correct statement of the difference, we should
Mmember the book as being less red than it is; whereas, in fact, we
mber the color with very great precision for a few moments
AS¢ to test this point, reader], although we do not see any thing like
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it. We carry away absolutely nothing of the color except the consciou:
ness that we could recognize it. As a further proof of this, lewill request
the reader to try a little experiment. Let him call up, if he can, the
image of a horse—not of one which he has ever seen, but of an imag:-
nary one,—and before reading further let him by contemplation® fix
the image in his memory . . . .. Has the reader done as requested? for
I protest that 1t is not fair play to read further without doing so.—
Now, the reader can say in general of what color that horse wa.,
whether grey, bay, or black. But he probably cannot say precisely of
what shade it was. He cannot state this as exactly as he could just after
having seen such a horse. But why, if he had an image in his mind
which no more had the general color than it had the parucular shadc,
has the latter vanished so instantaneously from his memory while the
former sull remains? It may be replied, that we always forget the
details before we do the more general characters: but that this answer
is insufficient is, I think, shown by the extreme disproportion between
the length of time that the exact shade of something looked at is
remembered as compared with that instantaneous oblivion to the exact
shade of the thing imagined, and the but slightly superio‘r vividness of
the memory of the thing seen as compared with the memory of the
thing imagined.

The nominalists, I suspect, confound together thinking a triangle
without thinking that it 1s either cquilateral, isosceles, or scalence, and
thinking a triangle without thinking whether it is equilateral, isos-
ccles, or scalene.

It is important to remember that we have no intuitive power of

*No person whose native tongue is English will need to be informed that contem-
plation is essentially (1) protracted (2) voluntary. and (3) an action, and that it is never
used for that which is set forth to the mind in this act. A foreigner can convince himself
of this by the proper study of English writers. Thus, Locke (Essay concerning Human
Understanding, Book L1 chap. 19. §1) says, “If it [an idea] be held there [in view] long undes
attentive consideration, “tis Contemplation ™ and again (/bd.. Book 1. chap. 10, §1), “Keep
ing the ldea, which is brought into it [the mind] for some time actually in view, which
is called Contemplation.” This term is therefore unfitted to translate Anschauung; for this
latter does not imply an act which is necessarily protracted or voluntary, and denotes
most usually a mental presentation, sometimes a faculty, less often the reception of an
impression in the mind, and scldom, if ever, an action. To the translation of Anschauuny
by intuition, there is, at least, no such insupcrable objection. Etymologically the two
words preciscly correspond. The onginal philosophical meaning of intuition was a
cognition of the present manifold in that character; and 1t is now commonly uscd, as
a modern writer says, “to include all the products of the perceptive (external or internal)
and imaginative faculties; everv act of consciousness, in short, of which the immediate
object is an individual, thing, act, or state of mind, presented under the condition of
distinct existence in space and time.”'* Finally, we have the authority of Kant's own
example for translating his inschauung by Intustus;'* and, indeed, this is the common
usage of Germans writing Latin. Moreover. murtiv frequently replaces anschauend or
anschaulich. If this constitutes a misunderstanding of Kant, it 1s one which is shared by
himself and ncarly all his countrymen.
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tinguishing between one subjective mode of cognition and another;
| hence often think that something is presented to us as a picture,
ile it is really constructed from slight data by the understanding.
5 is the case with dreams, as is shown by the frequent impossibility
ziving an intelligible account of one without adding something
h we feel was not in the dream itself. Many dreams, of which the
ing memory makes elaborate and consistent stories, must probably
¢ been in fact mere jumbles of these feelings of the ability to
gnize this and that which | have just alluded to.

will now go so far as to say that we have no images even in actual
seption. It will be sufficient to prove this in the case of vision; for
 picture is scen when we look at an object, it will not be claimed
hearing, touch, and the other scnses, are superior to sight in this
ect. ‘T'hat the picture is not painted on the nerves of the retina is
tely certain, if, as physiologists inform us, these nerves are nec-
points pointing to the light and at distances considerably greater
an the minimum visibile.'* "I 'he same thing is shown by our not being
perceive that there is a large blind spot near the middlic of the
na. If, then, we have a picture before us when we sce, it is one
ructed by the mind at the suggestion of previous sensations.
sing these sensations to be signs, the understanding by reason-
rom them could attain all the knowledge of outward things which
ive from sight, while the sensations are quite inadequate to
£ an image or representation absolutely determinate. If we have
h an image or picture, we must have in our minds a representation
surface which is only a part of every surface we see, and we must
that each part, however small, has such and such a color. If we look
m some distance ar a speckled surface, it seems as if we did not see
her it were speckled or not; but if we have an image before us,
st appear to us either as speckled, or as not speckled. Again, the
€ by education comes to distinguish minute differences of color; but
‘€ see only absolutely determinate images. we must, no less before
I eyes are tramned than afterwards, sce each color as particularly
th and such a shade. Thus to supposc that we have an image before
When we see, is not only a hypothesis which explains nothing
latever, but is one which actually creates difficultics which require
EW hypotheses in order to explain them away.

One of thesc difficulties ariscs from the fact that the details are less
silv distinguished than, and forgotten before, the general circum-
ances. Upon this theory, the general features exist in the details: the
ttails are, in fact, the whole picture. It seems, then, very strange that
it which exists only secondarily in the picture should make more
Mpression than the picture itself. It is true that in an old painting the
€tails are nor casily made our; but this is because we know that the
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blackness is the result of time. and is no part of the picture itself. Ther.
is no difficulty in making out the details of the picture as it lqpks a;
present; the only difficulty is in guessing what it used to be. But if
have a picture on the retina, the minutest details are there as much as
nay, more than, the gencral outline and significancy of it. Yet thy,
which must actually be seen, it 1s extremely difficult to recognize.
while that which is only abstracted from what is seen is very obviou:

Burt the conclusive argument against our having any images, or
absolutely determinate representations in perception, is that in thas
casc we have the materials in cach such representation for an infinit,
amount of conscious cognition, which we vet never become aware o1
Now there is no mecaning in saving that we have something in our
minds which never has the least effect on what we are conscious of
knowing. The most that can be said is, that when we see we are put
in a condition in which we are able to get a very large and perhap:
indefinitely great amount of knowledge of the visible qualities of ol
jects.

Moreover, that perceptions are not absolutely determinate and sin-
gular is obvious from the fact thar each sense 1s an abstracting mech.-
nism. Sight by itself informs us only of colors and forms. No one cai
pretend that the images of sight are determinate in reference to tasie.
They are, therefore, so far gencral that they are neither sweet nor
non-sweet, bitter nor non-bitter, having savor or insipid.

The next question is whether we have any general conceptions
except in judgments. In perception, where we know a thing as exist-
ing, it 1s plain that there is a judgment that the thing exists, since a
mere gencral concept of a thing is 1n no case a cognition of it as
existing. It has usually been said, however, that we can call up an\
concept without making any judgment; but it seems that in this case
we only arbitrarily suppose ourselves to have an experience. In order
to conceive the number 7, 1 suppose, that is, [ arbitrarily make the
hypothesis or judgment, that there are certain points before my cyes.
and I judge that thesc are seven. This seems to be the most simple and
rational view of the matter, and | may add that it 1s the one which has
been adopted by the best logicians. If this be the case, what goes by the
name of the association of images 1s in reality an association of judg-
ments. The association of ideas 1s said to proceed according to three
principles—those of resemblance, of contiguity, and of causality. But
it would be equally true to say that signs denote what they do on the
three principles of resemblance, contiguity, and causality. There can
be no question that anything &5 a sign of whatever is associated with
it by resemblance, by contiguity, or by causalitv: nor can there be any
doubt that any sign recalls the thing signified. So, then, the association
of ideas consists 1n this, that a judgment occasions another judgment,
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hich it is the sign. Now this is nothing less nor more than infer-

rything in which we take the least interest creates in us its own
.ular emotion, however slight this may be. This emotion is a sign

redicate of the thing. Now, when a thing resembling this thing
--_'._-1__- to us, a similar emotion arises; hence, we immediately
that the latter is like the former. A formal logician of the old
ol may say, that in logic no term can enter into the conclusion
ad not been contained in the premises, and that therefore the
sstion of something new must be essenuiallv different from infer-
But I reply that that rule of logic applies only to those arguments
h are technically called completed. We can and do reason—

Elas was a man;
.. He was morral.

this argument is just as vahd as the full syllogism, although it is
nly because the major premise of the latter happens to be true. If
1ss from the judgment “Elias was a man” to the judgment “Elias
ortal,” without actually saving to onc’s self that “All men are
" is not inference, then the term “infercnce™ is used in so
ed a sense that inferences hardly occur outside of a logic-book.
What is here said of association by resemblance is true of all associa-
All association 1s by signs. Everything has its subjective or emo-
qualities, which are attributed either absolutely or relatively. or
onventional imputation to anything which is a sign of it. And so

The sign 1s such and such;
.. The sign is that thing.

his conclusion receiving, however, a modification, owing to other
nsiderations. so as to become—

The sign is almost (is representative of) that thing.

We come now to the considcration of the last of the four principles
10se conscquences we were to trace; namely, that the absolutely
cognizable is absolutely inconceivable. That upon Cartesian princi-
es the very realities of things can never be known in the least, most
ompetent persons must long ago have been convinced. Hence the
reaking forth of idealism, which is essentially anti-Cartesian, in every

rection, whether among empiricists (Berkeley, Hume), or among
hoologists (Hegel. Fichte). The principle now brought under discus-
sion is dircctly idealistic; for, since the meaning of a word is the
Conception it convevs, the absolutely incognizable has no meaning
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because no conceprion attaches to it It is, rtherefore, a meaningles,
word; and, consequently, whatever is meant by any term as “ghe real”
is cognizable in some degree, and so is of the nature of a cognition, i,
the objective sense of that term.

At any moment we are in possession of certain information, tha
is, of cognitions which have been logically derived by induction ang
hypothesis from previous cognitions which are less general, less dis
tinct, and of which we have a less lively consciousness. These in their
turn have been derived from others still less general, less distincr, and
less vivid: and so on back to the ideal® first, which is quite singular,
and quite out of consciousness. This idcal first is the particular thing.
in-itsclf. It does not exist as such. That 1s, there is no thing which i
in-itself in the sense of not being relative to the mind, though thing,
which are relative to the mind doubtless are, apart from that relation.
The cognitions which thus reach us by this infinite series of induction
and hypotheses (which though infinite a parte ante logice, 1s yet as one
continuous process not without a beginning in time) are of two kinds,
the true and the untrue, or cognitions whose objects are rea/ and those
whose objects are unreal. And what do we mean by thé real® It is o
conception which we must first have had when we discovered tha
there was an unreal, an illusion; that is, when we first corrected our-
selves. Now the distinction for which alone this fact logically called.
was between an ens relative to private inward determinations, to the
negations belonging to idiosvncerasy, and an ens such as would stand
i the long run. The real, then, 1s that which, sooner or later, informa-
uon and reasoning would finally result in, and which is therefore
independent of the vagaries of me and vou. Thus, the very origin ot
the conception of reality shows that this conception essentially in-
volves the notion of a COMMUNITY, without definite limits, and
capable of an indefinite increase of knowledge. And so those two scries
of cognitions—the real and the unreal—consist of those which, at a
tme sufhiciently future, the community will alwavs continue to reat-
firm; and of those which, under the same conditions, will ever after be
denied. Now, a proposition whose falsity can never be discovered, and
the crror of which therefore is absolutely incognizable, contains, upon
our principle, absolutely no error. Consequently, that which 15
thought in these cognitions is the real, as it really is. There is nothing.
then, to prevent our knowing outward things as they really are, and
it is most likely that we do thus know them in numberless cascs.
although we can never be absolutely certain of doing so in any special
case.

*Bv an ideal, | mean the it which the possible cannot attain.
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But it follows that since no cognition of ours is absolutely determi-
ate, generals must have a real existence. Now this scholastic realism
s usually set down as a belief in metaphysical fictions. But, in fact. a
alist is simply one who knows no more recondite reality than that
hich is represented in a true representation. Since, therefore, the
ord “man" is true of something, that which “man” means is real. The
minalist must admit that man is truly applicable to something; but
e belicves that there is beneath this a thing in itself, an incognizable
ality. His is the metaphysical figment. Modern nominalists are
ostly superficial men, who do not know, as the more thorough Ros-

e which has no relation and no quality. The great argument for
ominalism is that there is no man unless there is some particular man.
hat, howcver, does not affect the realism of Scotus; for although there
no man of whom all further determination can be denied, yet there
s a man, abstraction being made of all further determination. There
a rcal difference between man irrespective of what the other deter-

ninations, although undoubtedly this difference is only relative to the
ad and not in re. Such is the position of Scotus.® Occam’s great
ection is, there can be no real distinction which is not in re, in the

he notion that reality is something independent of representative
aton.t

‘Such being the nature of reality in general, in what doces the real-
ty of the mind consist? We have seen that the content of conscious-
ess, the entire phenomenal manifestation of mind, is a sign resulting
om inference. Upon our principle, therefore, that the absolutcly
ncognizable does not exist, so that the phenomenal manifestation of
a substance is the substance, we must conclude that the mind is a
sign developing according to the laws of inference. What distin-
guishes a man from a word? There is a distinction doubtless. The
aterial qualitics, the forces which constitute the pure denotative
application, and the meaning of the human sign, are all exceedingly
complicated in comparison with those of the word. But these differ-
ces are only relative. What other is there? It may be said that man
IS conscious, while a2 word is not. But consciousness is a very vague
term. It may mean that emotion which accompanies the reflection
that we have animal life. This is a consciousness which is dimmed

~ *“Eadcem natura est, quar in existentia per gradum singularitatis est determinata, ct
in intellectu, hoc est ur habet relationem ad intellectum ut cognitum ad cognoscens, est
indeterminata.'—Quastiones Subtillissimae. lib. 7, qu. 18."7

¥See his argument Summa logices, part 1. cap. 16.'®
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when animal life is at its ebb in old age, or sleep, but which is not
dimmed when the spiritual life is at its cbb; which 1s the gore hvely
the better animal a man is, but which is not so, the better man he 1s.
We do not attribute this sensation to words, because we have reason
to belicve that it is dependent upon the possession of an animal body.
But this consciousness, being a mere sensation, 1s only a part of the
material quality of the man-sign. Again, consciousness is sometimes
used to signify the / think, or unity in thought; but this unity is
nothing but consistency, or the recognition of it. Consistency be-
longs to every sign, so far as it is a sign: and therefore every sign,
since it signifies primarily that 1t is a sign, signifies its own consist-
ency. The man-sign acquires information, and comes to mean more
than he did before. But so do words. Doces nor electricity mean more
now than ir did in the days of Franklin? Man makes the word, and
the word means nothing which the man has not made it mean, and
that only to some man. But since man can think only by means of
words or other external symbols, these might turn round and say:
“You mean nothing which we have not taught vou, and then only so
far as you address some word as the interprerant of your thought ™
In fact, therefore, men and words reciprocally educate each other:
each increasc of a man’s information involves and is involved by, a
corresponding increase of a word’s information.

Without fatiguing the reader by stretching this parallelism oo far.
it is sufficient to say thar there is no element whatever of man's con-
sciousness which has not something corresponding to it in the word.
and the reason is obvious. It is that the word or sign which man uscs
1s the man himsclf. For, as the fact that every thought is a sign, taken
in conjunction with the fact that life is a train of thought, proves that
man is a sign; so, that every thought is an external sign, proves that man
is an external sign. That is to sav, the man and the external sign are
identical, in the same sense in which the words bomo and man arc
identical. Thus my language is the sum total of myself; for the man is
the thought.

It is hard for man to understand this, because he persists in ident
fving himself with his will, his power over the animal organism, with
brute force. Now the organism is only an instrument of thought. Bu!
the identity of a man consists in the consistency of what he does and
thinks, and consistency is the intellectual character of a thing: that is.
1s its expressing something.

Finally. as what anything really is. is what it may finally come 1o
be known to be in the ideal state of complete information, so that
reality depends on the ultimate decision of the community; so thought
is what it is, only by virtue of its addressing a future thought which
is in its value as thought identical with it, though more developed. In
this way, the existence of thought now, depends on what 1s w0 be
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fter; so that it has only a potential existence, dependent on the
thought of the community.
he individual man, since his separate existence 1s manifested only
orance and error, so far as he is anything apart from his fellows,
rom what he and they are to be, is only a negation. This is man,

proud man,
Most ignorant of what he's most assured,
His glassy essence.'®
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Grounds of Validity of the Laws
of Logic: Further Consequences
of Four Incapacities

P 41: Journal of Speculative Philosophy 2 (1869):193-208.
[Also published 1n W2:242—72 and 1n CP §.318—57. Changes in
an offprint (MS s93), prepared as essay 6 of bis 1893 “Search
Jor a Method,”” are recorded in the Notes.] In this article, the
culmination of the Cognition Series, Peirce works out a ratio-
nale for the objective validity of the lass of logic amd, by
linking epistemology with a social theory of logic, grounds
induction in altruistic sentiments. He also discusses a version
of the liar paradox and offers a solution based on the supposi-
tion that “every proposition asserts its own truth,” and be
makes bis first published reference to De Morgan’s work on
the logic of relations.

If. as I maintained in an article in the last number of this Journal,
everyv judgment results from inference, to doubt every inference is to
doubt evervthing. It has often been argued that absolute scepticism 1s
self-contradictory; but this is a mistake: and even if it were not so, it
would be no argument against the absolute sceptic, inasmuch as he
does not admit that no contradictory propositions are true. Indeed, it
would be impossible to move such a man, for his scepticism consists
in considering every argument and never deciding upon its validity:
he would, therefore, act in this way in reference to the arguments
brought against him.

But then there are no such beings as absolute sceptics. Every excr
cise of the mind consists in inference, and so, though there arc inani-
mate objects without beliefs, there are’ no intelligent beings in rhat
condition.

Yet it is quite possible that a person should doubt every principle
of inference. He may not have studied logic, and though a logical
formula mayv sound verv obviously true to him, he may feel a little
uncertain whether some subtile deception may not lurk in it. Indeed.
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certainly shall have, among the most cultivated and respected of my
ders, thosc who deny that those laws of logic which men generally
mit have universal validity. But | address myself, also, to those who
ve no such doubts, for even to them it may be interesting to consider
it is that these principles come to be true. Finally, having put
th in former numbers of this Journal’ some rather heretical princi-
s of philosophical research, one of which is that nothing can be
mitted to be absolutely inexplicable, it behooves me to take up a
allenge which has been given me to show how upon my principles
validity of the laws of logic can be other than inexplicable.

| shall be arrested, at the outset, by a sweeping objection to my
ole undertaking. It will be said that my deduction of logical princi-
s, being itself an argument, depends for its whole virtue upon the
th of the very principles in question; so that whatever my proof
y be, it must take for granted the very things to be proved. But to
s I reply, that 1 am neither addressing absolute sceptics, nor men in
: state of fictitious doubt whatever. I require the reader to be candid:
1 if he becomes convinced of a conclusion, 1o admit it. There is
thing to prevent a man’s perceiving the force of certain special
uments, although he does not vet know that a certain general law
uments holds good; for the general rule may hold good in some
and not in others. A man may reason well without understanding
principles of reasoning, just as he may play billiards well without
lerstanding analytical mechanics. If vou, the reader, actually find
L my arguments have a convincing force with vou, it is a mere
tence to call them illogical.

“That if one sign denotes generally evervthing denoted by a second,
d this second denotes generally everything denoted by a third, then
e first denotes generally everything denoted by the third, is not
ubted by anybody who distinctly apprehends the meaning of these
Fords. ‘I'he deduction of the general form of syllogism, therefore, will
nsist only of an explanation of the suppositio communis.* Now, what

*I'hc word suppositio is onc of the useful technical terms of the middle ages which
 condemnced by the purists of the renaissance as incorreet. The carly logicians made
Istinclion between significatio and suppositio. Significatio is defined as “'rei per vocem
undum placitum representatio.”™ It is a mere affair of lexicography, and depends on
1al convention (secundum placitum), and not on a general principle. Suppositio
bngs, not dircerly ro the vox, but to the vox as having this or that sigmificane. “Unde
lificatio prior est suppositione et differunt in hoc, quia significatio est vocis, suppos-
# VCTo o5t termini jam compositi ex voce et significatione.” The various suppositiones
u h may belong to one word with onc significatio are the different senses in which the
Ord may be taken, according to the general principles of the language or of logic. Thus,
Word sable has different significationes in the expressions “table of logarithms™ and

iting-table™: but the word man has onc and the same significatio, and only ditierent
Bpositiones, in the following sentences: A man is an animal.” “a butcher is a man,”
"N cooks his food,” “*‘man appearcd upon the earth at such a date,” &c. Some later
dters have endcavored 1o make “acceprio™ do scrvice for “supposizio™: bur it seems to



58 | The Essential Peirce

-

the formal logician means by an expression of the form, “Every M is
P,” 1s that anything of which A is predicable is P; thus, if § is 41, that
S is P. The premise that "Every A 1s P” may, therefore, be denied; bu:
to admit it, unambiguously, in the sense intended, is to admir that the
inference is good that § is P if § is M. He, therefore, who does not deny
that § 1s P—A1 S, P, being any terms such that § 1s M and everyv 1/
is P—denies nothing that the formal logician maintains in reference
to this matter; and he who does deny this, simply is deceived by an
ambiguity of language. How we come to make any judgments in the
sense of the above “Every A is £, may be understood from the theory
of reality put forth in the arucle in the last number® It was there
shown that recal things are of a cognitive and thercfore significative
nature, so that the real is that which signifies something real. Conse-
quently, to predicate anvthing of anything real is to prelicate it of that
of which that subject [the real] is itself predicated; for to predicate onc
thing of another is to state that the former is a sign of the latter.

‘These considerations show the reason of the validity of the for-
mula,

SisM Mis P
SsYE

They hold good whatever § and P may be, provided that they be such
that any middle term between them can be found. That P should be
a negative term, therefore, or that § should be a particular term, would
not interfere at all with the validity of this formula. Hence, the follow-
ing formule are also vahd:

S s M: M is not P
“Si1snot P

Some S is ML M is P
"~ Some § 1s P

Some § is M: M is not P:
" Some § is not P.

Moreover. as all that class of inferences which depend upon the
introduction of relative terms can be reduced to the general form, they
also are shown to be valid. Thus, it is proved to be correct to reason
thus:

Everv relation of a subject to its predicate is
a relation of the relative “not X'd, except

me betrer, now thar scientific terminology is no longer forbidden, to revive supposition
I should add that as the principles of logic and language for the different uses of the
different parts of speech are different, supposition must be restricted to the acceptation
of a substantive. The term copulatio was used for the acceptation of an adjecrive or verb
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by the X of some,” to its correlate, where X'
1s any relative | please.

Every relation of “man” to “animal™ is a
relation of a subject to its predicare.

" Everv relation of “man” to “animal™ is a rclation
of the relative “not X'd, except by the X of
some,” 1o its correlate, where X 15 any
relative T pleasc.

Every relation of the relative “not X'd, except
by the X" of some,” to its correlate, where X
is any relative 1 please, is a relation of the
relative “'not beaded, except by the bead of
some,” to its correlate.

*. Every relation of “man” to “animal” is a relation
of the relative “not headed, except by the
head of some.” to its corrclate ®

‘At the same time, as will be scen from this example, the proof of
e validity of these inferences depends upon the assumption of the
uth of certain general statements concerning relatives. These for-
qule can all be deduced from the principle, that in a system of signs
hich no sign is taken in two different scnses, two signs which differ
v in their manner of representing their object, but which arc cquiv-
t in meaning, can always be substituted for onec another. Any casc
f the falsification of this principle would be a casc of the dependence
‘the modc of existence of the thing represented upon the mode of this
that representation of it. which, as has been shown in the article in
e last number, is contrarv to the naturc of reality.

The next formula of syllogism to be considered is the following:

§ 1s other than P Al s P
. § 15 other than AL

| he meaning of “not™ or “‘other than™ seems to have greatly pe rplexed
he German logicians, and it may be, therefore, that it is used in
liffcrent senses. If so. | propose to defend the validity of the above
iormula only when orher than 1s used in a particular sense. By saving
that one thing or class is other than a second, I mean that any third
Whatever is identical with the class which is composed of that third
nd of whatever is, at once, the first and second. For example, if 1 say
that rats are not mice, | mean that any third class as dogs is identical

**If any one will by ordinary syllogism prove that because every man is an aninwl,
thercfore cvery head of a man is a head of an anumal, | shall be ready to—sct him anorther
qucstion.”—Dr Morgan: “On the Syllogism No. IV, and on the Logic of Relations.”
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with dogs and® rats-which-are-mice; that is to say, the addition of
rats-which-are-mice, to anything, leaves the latter just what it wa,
before. This being all that T mean by § is other than P, | mean abso,.
lutely the same thing when 1 sav that § is other than P, that I do when
I say that P is other than §; and the same when I sav that § is othe
than A, that I do when I say that # is other than S Hence the abovc
formula is only another way of writing the following:

M is P: P s not S:
S M s not 8

But we have alrcady seen that this is vahd.
A very similar formula to the above is the following:

[

S is M; some § is P-
. Some M i1s P.

By saying that some of a class is of any character, I mean simply that
no statement which implies that none of that class is of that character
1s true. But to say that none of that class is of that character, is, as |
take the word “not,” to say that nothing of that character is of that
class. Consequently, to say that some of 4 is B, is, as | understand
words and in the only sense in which 1 defend this formula, to say that
some B is.4. In this way the formula is reduced to the following, which
has already been shown to be valid:

Some Pis §; § is M:
. Some P is M

The only demonstrative svllogisms which are not included among
the above forms are the Theophrastcan maoods, which are all casily
reduced by means of simple conversions.

Let us now consider what can be said against all this, and let us take
up the objections which have actually been made to the syllogistic
formulz, beginning with those which are of a general nature and then
examining those sophisms which have been pronounced irresolvable
by the rules of ordinary logic.

Itis a verv ancient notion that no proof can be of any value, because
it rests on premises which themselves equally require proof, which
again must rest on other premises, and so back to infinity. This really
does show that nothing can be proved bevond the possibility” of a
doubt; that no argument could be legitimately used againstan absolute
sceptic; and that inference is only a transition from one cognition to
another, and not the creation of a cognition. But the objection is
intended to go much further than this, and to show (as it certainly
seems to do) that inference not only cannot produce infallible cogni-
tion, but thart it cannot produce cognition art all. It i1s true, that since
some judgment precedes every judgment inferred, either the first
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nises were not inferred, or there have been no first premises. But
s not follow that because there has been no first in a scries,
re that scrics has had no beginning in time; for the series may
inuwous,® and may have begun gradually, as was shown in an
e 1n No. 3 of this volume,” where this difficulty has already been

somewhat similar objection has been made by Locke'® and oth-
) the effect that the ordinary demonstrative syllogism is a petitio
5, inasmuch as the conclusion is already implicitly stated in the
- premise. Take, for example, the syllogism,

All men are mortal;
Socrates 15 2 man:
.. Socrates 1s mortal.

empt to prove that Socrates is mortal begs the question, it is
since if the conclusion is denied by any one, he thereby denies
all men are mortal. But what such considerations really prove is
the syllogism is demonstrative. To call it a petitio principit is a mere
sion of language. It is strange that philosophers, who are so
cious of the words virtual and potential, should have allowed this
olicit™ to pass unchallenged. A petitio principii consists in reasoning
he unknown to the unknown. Hence, a logician who is simply
ged in stating what genceral forms of argument are valid, can, at
have nothing more to do with the consideration of this fallacy
note those cases in which from logical principles a premise of
in form cannot be better known than a conclusion of the corre-

> has only proposed to state what forms of facts involve what

S, to inquire whether man can have a knowledge of universal
itions without a knowledge of every particular contained under
m, by means of natural insight, divine revelation, induction, or
mony. The only petitio principii, therefore, which he can notice is
assumption of the conclusion itself in the premise: and this, no
bt, those who call the svllogisin a petitio principii believe is done in
t formula. But the proposition “All men are mortal” does not in
involve the statement that Socrates is mortal, but only that
atever has man truly predicated of it 1s mortal.” In other words,
Conclusion is not involved in the meaning of the premise, but only
walidiry of the syllogism. So that this objection merely amounts to
uing that the syllogism is not valid, because it is demonstrative.®

*Mr. Mill thinks the syllogism is merely a formula for recalling forgortten facts.”?
iether he mcans to deny, whar all logicians since Kant have held, that the svllogism
s to render confused thoughts distinet. or whether he does not know that this is
& usual docrrine, does not appear.
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A much more intercsting objection is that a svllogism 1s a purel,
mechanical process. It proceeds according to a bare rule or formula,
and a machine might be constructed which would so transposc the
terms of premises. This being so (and it is s0). it is argued that thy,
cannot be thought; that there is no life in it. Swift has ridiculed the
syllogism in the “Voyvage to Lapura,” by describing a machine for
making science:

By this contrivance, the most ignorant person. at a reasonable charge, an
with little bodily labor, might write books in philosophy, poetry, politi
laws, mathematics, and theology, without the least assistance from genius or
study.*

The idea involved in this objection seems to be that it requires min
to apply any formula or use any machine. If, then, this mind is 1tse
only another formula, it requires another mind behind it to set 1t it
operation, and so on ad infinitum. This objection fails in much the saime
way that the first one which we considered failed. It is as though a mu;
should address a land surveyor as follows:—"*You do not make a tru
representation of the land; you only measure lengths from point «
point—that is to say, lines. If you observe angles, it is only to solvc
triangles and obtain the lengths of their sides. And when you comc 1o
make your map, you use a pencil which can only make lines, again. S
you have to do solely with lines. But the land is a surface; and n
number of lines, however great, will make any surface, however small.
You, therefore, fail entirely to represent the land.” The survevor
think, would reply, “Sir, you have proved that my lines cannot make
up the land, and that, therefore, my map s not the land. 1 nevc
pretended rthat it was. But that does not prevent it from truly repie-
senting the land, as far as it goes. It cannot, indeed, represent eve
blade of grass: but it does not represent that there is not a blade of gras
where there is. To abstract from a circumstance is not to deny 1t
Suppose the objector were, at this point, to say, “To abstract from 2
circumstance s to deny it. Wherever your map doces not represent a
blade of grass, it represents there is no blade of grass. Let us take things
on their own valuation.” Would not the survevor reply: “T'his map !
my description of the country. Its own valuation can be nothing but
what | say, and all the world understands, that I mean by it. Isatver
unreasonable that I should demand to be taken as | mean, especial
when | succeed in making myself understood®” What the objector
reply to this question would be, 1 leave it to any one to say who think
his position well taken. Now this line of objection is parallel to that
which is made against the svllogism. It is shown that no numbecr ©!
svllogisms can constitute the sum total of any mental action, however
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estricted. This may be freely granted, and yet it will not follow that
e syllogism does not truly represent the mental action, as far as it
rports to represent it at all. ‘T'here is reason to believe that the action
F the mind 1s, as it were, a continuous movement. Now the doctrine
nbodied in svllogistic formulae (so far as it applies to the mind at all)
thart if two successive positions, occupied by the mind in this move-
ent, be taken, thev will be found to have certain relations. It is true
at no number of successions of positions can make up a continuous
pvement; and this, | suppose, is what is meant by saying that a
logism is a dead formula, while thinking is a living process. But the
ply is thart the syllogism is nort intended to represent the mind, as to
life or dcadness, but only as to the relation of its different judgments
ncerning the same thing. And it should be added that the relation
ecn syllogism and thought does not spring from considerations of
rmal logic, but from those of psychology. All that the formal logician
S to say is, that if facts capable of expression in such and such forms
ords arc true, another fact whose expression is related in a certain
to the expression of these others is also true.

egel taught that ordinary reasoning is “one-sided.”*’ A part of
hat he meant was that by such inference a part only of all that is true
object can be learned, owing to the generality or abstractedness

o the last; for the point of it is that no number of syllogisms would
e a complete knowledge of the object. This, however, presents a

ts, and all knowledge is by mental action, by mental action every-
ing is cognizable. So that if by syllogism evervthing is not cogniza-
2, syllogism does not exhaust the modes of mental action. But grant
¢ validity of this argument and it proves too much; for it makes, not
e syllogism particularly, but all finite knowledge to be worthless.
lowever much we know. more may come to be found out. Hence, all
an never be known. This seems to contradict the fact that nothing is
»solutely incognizable; and it would really do so if our knowledge were
mcthing absolutely limited. For, to say that all can never be known,
eans that information may increase beyond any assignable point;
hat is, that an absolute termination of all increase of knowledge is
Dsolutely incognizable, and therefore does not exist. In other words,
e proposition merely means that the sum of all that will be known
P 1o any time, however advanced, into the future, has a ratio less than
NV assignable ratio to all that may be known at a time still more
ddvanced. This does not contradict the fact that everything is cogniza-
Dle; it only contradicts a proposition, which no one can maintain, that
verything will be known at some time some number of years into the
Uture."* [t may, however, very justly be said that the difficulty still
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remains, how at every future time, however late, there can be some.
thing yet to happen. It is no longer a contradiction, butitis a difficulty
that is to say, lengths of time are shown not to afford an adequate
conception of futurity in general; and the question arises, in whar
other way we are to conceive of it. I might indeed, perhaps, fairly dro)
the question here, and say that the difficulty had become so entirely
removed from the syllogism in particular, that the formal logician
need not feel himsclf specially called on to consider it. The soluton,
however, is very simple. It is that we conceive of the future, asa whole,
by considering that this word, like any other general term, as “inhal);.
tant of St. Louis,” may be taken distributively or collectively. We
conceive of the infinite, therefore, not directly or on the side of its
infinity, but by means of a consideration concerning word: or a second
intention.

Another objection to the syllogism is that its “therefore” is mercly
subjective; that, because a certain conclusion syllogistically follows
from a premise, it does not follow that the fact denoted by the conclu-
sion reallv depends upon the fact denoted by the premise, so that the
syllogism does not represent things as they really are. But it has been
fully shown that if the facts are as the premises represent, they are also
as the conclusion represents. Now this is a purelv objective statement:
therefore, there is a real connection between the facts stated as prem-
ises and those stated as conclusion. It is true that there is often an
appearance of reasoning deductively from eftects to causes. Thus we
may reason as follows:—*“I'here is smoke; there 1s never smoke with-
out fire: hence, there has been fire.” Yet smoke is not the cause of fire,
but the effect of it. Indeed, it is evident, that in many cases an event
is a demonstrative sign of a certain previous event having occurred.
Hence, we can reason deductively from relatively future to relatively
past, whereas causation'’ really determines events in the direct order
of time. Nevertheless, if we can thus reason against the stream of time,
it is because there really are such facts as thar “If there is smoke, therc
has been fire,” in which the following event is the antecedent. Indeed.
if we consider the manner in which such a proposition became known
to us, we shall find that what it really means is that “If we find smoke.
we shall find evidence on the whole thart there has been fire”; and this.
it reality consists in the agreement thar the whole community would
eventually come to, is the very same thing as to say that there really
has been fire. In short, the whole present difficulty is resolved instantly
by this theory of reality, because it makes all reality something which
is constituted by an event indefinitely future.

Another objection, for which I amn quite willing to allow a great
German philosopher the whole credit, is that sometimes the conclu-
sion is false, although both the premises and the syllogistic form are
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rect.® Of this he gives the following examples.'® From the middle
m that a wall has been painted blue, it may correctly be concluded
is blue; but notwithstanding this syllogism it may be green if
also received a coat of yellow, from which last circumstance by
f it would follow that it is vellow. If from the middle term of the
suous faculty it be concluded that man is neither good nor bad,
neither can be predicated of the sensuous, the svllogism is cor-
but the conclusion is false, since of man in the concrete, spiritual-
s equally true. and may serve as middle term in an opposite syllo-
.. From the middle term of the gravitation of the planets, satellites,
| comets, towards the sun, 1t follows correctly that these bodies fall
he sun; but they do not fall into i, because (!) they equally
ate to their own centres, or, in other words (), they are sup-
by centrifugal force. Now, does Hegel mean to say that these
isms satisfy the rules for syllogism given by those who defend
ism? or does he mean to grant that they do not satisfy those rules,
o set up some rules of his own for syllogism which shall insure
vielding false conclusions from true premises® If the latter, he
ores the real issue, which is whether the syllogism as defined by rhe
of formal logic is correct, and not whether the syllogism as
presented by Hegel is correct. Burt if he means that the above exam-
tisfy the usual definition of a true syllogism, he is mistaken. The
t, stated in form, is as follows:

Whatever has been painted blue is blue;
This wall has been painted blue:

.. This wall is blue.

W “painted blue”™ may mean painted with blue paint, or painted so
0 be bluc. If, in the example, the former were meant, the major
ise would be false. As he has stated that it is true, the latter
faning of “painted blue” must be the one intended. Again, “blue”
3y mean bluc at some time, or blue at this ume. If the latter be meant.
® major premise is plainly false; therefore, the former is meant. But
€ conclusion is said to conrradict the statement that the wall is
How. If blue were here taken in the more general sense, there would
N0 such contradiction. Hence, he means in the conclusion that this
all is now bluc; that is to sav, he reasons thus:

Whatever has been made blue has been blue;
This has been made blue:
.. This is blue now.

*"So zeight sich jener Schlussatz dadurch als falsch, obgleich fiir sich dessen Pra-
3Sen und chenso dessen Consequenz ganz richtig sind. "—Hegel's Werke, vol. v. p. 124.
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Now substituting letters for the subjects and predicates, we get the
form,

Mas P
S s M:
s 10

‘This is not a syllogism in the ordinary sense of that term, or in any
sense in which anybody maintains that the syllogism is valid.

The second example given by Hegel, when written out in full, is
as follows:

Sensuality is neither good nor bad;
Man kas (not 1s) sensuality: i
*. Man is neither good nor bad.

Or, the samc argument may be stated as follows:

The sensuous, as such, is neither good nor bad.
Man is sensuous:
" Man is neither good nor bad.

When letters are substituted for subject and predicate in either of
these arguments, it takes the form,

M s P
S isN:
SIS

This, again, bears but a very slight resemblance to a syllogisin.
The third example, when stated at full length, is as follows:

Whatever tends towards the sun, on
the whole, falls into the sun;
The plancts tend toward the sun:
" The plancts fall into the sun.

This 1s a fallacy similar to the last.
I wonder that this eminent logician did not add to his list of cxan-

ples of correct syllogism the following:

It either rains, or it docs not rain;
It does not rain:
" It rains.

This is fully as deserving of serious consideration as any of thos¢

which he has brought forward. The rainy day and the pleasant da
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re both, in the first place, day. Secondly, cach is the negation of a
ay. It is indifferent which be regarded as the positive. The pleasant
! thcr to the rainy, and the rainy is in like manner Other to the
; Thus, both arc equally Others. Both arc Others of cach
j er, or cach 1s Other for itself. So this day being other than rainy,
at to which it is Other is itself. But it is Other than itself. Hence,
s itself Rainy.
Some sophisms have, however, been adduced. mostly by the Ele-
and Sophists, which really are extremely difficult to resolve by
istic rules; and according to some modern authors this is actu-
impossible. These sophisms fall into three classes: 1st, those
ich relate to continuity; 2d, those which relate to consequences of
sing things to be other than they are; 34, those which relate to
sitions which imply their own falsity. Of the first class, the
st celebrated are Zeno's arguments concerning motion. One of
se 15, that if Achilles overtakes a tortoise 1n any finite time. and
ortoise has the start of him by a distance which may be called
hen Achilles has to pass over the sum of distances represented by
lvnomial

ta +1a +a + %a + fsa &c

o infinity. Everv term of this polynomial is finite, and it has an
nite number of terms; consequently, Achilles must in a finite time
over a distance equal to the sum of an infinite number of finite
ances. Now this distance must be infinite, because no finite dis-
e, however small. can be multiplied by an infinite number without
1g an infinite distance. So that even if none of these finite distances
e larger than the smallest (which is finite since all are finite), the
1 of the whole would be infinite. But Achilles cannot pass over an
ite distance in a finite time; therefore, he cannot overtake the
se in any time, however great."’

The solution of this fallacy is as follows: T'he conclusion is depen-
it on the fact'® that Achilles cannot overtake the tortoise without
SSing over an infinite number of terms of that series of finite dis-
. That 1s, no case of his overtaking the tortoise would be a case
not passing over a non-finite number of terms; that is (by simple
version), no case of his not passing over a non-finite number of
ms would be a case of his overtaking the tortoise. But if he does not
over a non-finite number of terms, he either passes over a finite
mber, or he passes over none; and conversely. Consequently, noth-
morc has been said than that every case of his passing over only
Nite number of terms, or of his not passing over any, 1s a case of his
' Overtaking the tortoise. Consequently, nothing more can be con-
ded than rthat he passes over a distance greater than the sum of any
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finitc number of the above series of terms. But because a quantity
greater than any quantity of a certain series, it docs not follow that ;¢
is greater than any quantity.'”
In fact, the reasoning in this sophism may be exhibited as fol
lows—We start with the series of numbers,

la

la +ia
la +3a +1a
la +ia +la + fa
& & &

Then, the implied argument is

Any number of this series is less than g;

But any number you pleasc is less than the number of
terms of this series:

Ilence, any number vou please is less than a.

This involves an obvious confusion between the number of terms and
the value of the greatest term.

Another argument by Zeno against motion, is that a body fills a
space no larger than 1tself. In that place there is no room for motion.
Ienee, while in the place where it 1s, 1t does not move. But it never
is other than in the place where it is. Hence, it never moves. Putting
this into form, it will read:

No body in a place no larger than itself is moving;
But every body is a body in a place no larger than itself:
.. No body 1s moving.

The error of this consists in the fact that the minor premise is only
true in the sense that during a time sufficiently short the space occu-
pied by a body s as little larger than itself as you please. All that can
be inferred from this is, that during no time a body will move 0o
distance.

All the arguments of Zeno depend on supposing that a continuin
has ultimatc parts. But a continuum is preciscly that, every part of
which has parts, in the same sense. Hence, he makes out his contra-
dictions only by making a self-contradictory supposition. In ordinar}
and mathematical language, we allow ourselves to speak of such
parts—points—and whenever we are led into contradiction thercby.
we have simply 10 express ourselves more accurately to resolve the
difliculty.

Suppose a picce of glass to be laid on a sheet of paper so as to cover
half of it. Then, every part of the paper is covered, or not covered; 107
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‘not’”’ means merely outside of, or other than. But is the linc under the
dge of the glass covered or notz It is no more on one side of the edge
han it is on the other. Therefore, it is either on both sides, or neither
de. It is not on neither side: for if it were it would be nor on either
de. therefore not on the covered side, therefore not covered, therefore
n the uncovered side. It is not partly on one side and partly on the
her, because it has no width. Hence, it is wholly on both sides, or
oth covered and not covered.
T'he solution of this 1s, that we have supposed a part too narrow to
e partly uncovered and partly covered; that is to say, a part which has
y parts in a continuous surface, which by definition has no such parts.
he reasoning. therefore, simply serves to reduce this supposition to
1 absurdity.
[t may be said that there really is such a thing as a line. If a shadow
on a surface, there really is a division between the light and the
kness. That is true. But it does not follow that because we attach
nite meaning to the part of a surface being covered, therefore we
 what we mean when we say that a linc is covered. We may define
ered line as one which separates two surfaces both of which are
vered, or as onc which separates two surfaces either of which is
vered. In the former case, the line under the edge is uncovered; in
latter case, it is covered.
In the sophisms thus far considered, the appearance of contradic-
depends mostly upon an ambiguity; in those which we are now
consider, two true propositions really do in form conflict with one
her. We are apt to think that formal logic forbids this, whereas a
niliar argument, the reductio ad absurdum, depends on showing that
ntrary predicates are truc of a subject, and that therefore that subject
not exist. Many logicians, it is true, make affirmative propositions
sert the existence of their subjects.* The objection to this is that it
nnot be extended to hypotheticals. The proposition

If A then B
ay conveniently be regarded as equivalent to
Every casc of the truth of A is a case of the truth of B

but this cannor be donc if the latter proposition asserts the existence
tits subject; that is, asserts that A really happens. If, however, a
ategorical affirmative be regarded as asserting the existence of its
ubject, the principle of the reductio ad absurdum is that two proposi-
1ons of the forms,

*The usage of ordinary language has no relevancy in the marter.
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If 4 were true, B would not be true,

and
If A were true, B would be true,

may both be true at once; and that if they are so, A is not true. It will
be well, perhaps, to illustrate this point. No man of common sense
would deliberately upset his inkstand if there were ink in it; that is,
if any ink would run out. Hence, by simple conversion,

If he were deliberately to upset his inkstand,
no ink would be spilt.

But suppose there is ink in it. Then, it 1s also true, that

If he were deliberately to upset his inkstand,
the ink would be spilt.

These propositions are both true, and the law of contradiction s not
violated which asserts only that nothing has contradictory predicatcs-
only, it follows from these propositions that the man will not deliber-
ately overturn his inkstand.

There are two ways in which deceptive sophisms may result from
this circumstance. In the first place, contradictory propositions are
never both true. Now, as a universal proposition may be true when the
subject does not exist. it follows that the contradictory of a universal—
thatis, a particular—cannot be taken in such a sense as to be true when
the subject does not exist. But a particular simply asserts a part of what
15 asserted in the universal over it; therefore, the universal over it
asserts the subjcct to exist. Consequently, there are two kinds of uni-
versals, those which do not assert the subject to exist, and these have
no particular propositions under them, and those which do assert that
the subject exists, and these strictly speaking have no contradictorics.
For example, there is no use of such a form of proposition as “Some
grifiins would be dreadful animals,” as particular under the useful
form “The griffin would be a dreadful animal”; and the apparent
contradictories “All of John Smith’s family are ill,” and “Some of John
Smith’s family are not ill,” are both false at once if John Smith has no
family. Here, though an inference from a universal to the particular
under it is always valid, vet a procedure which greatly resembles this
would be sophistical if the universal were one of those propositions
which does not assert the existence of its subject. The following soph-
ism depends upon this; I call it the True Gorgias:

Gorgias. What say you, Socrates, of black? Is any black, white?
Sacrates. No, by Zcus!
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Gor. Do you say, then, that no black is white® Soc. None at all.

. But is everything cither black or non-black? Soc. Of course.
- And everything either white or non-white? Soc. Yes.

- And everything either rough or smooth* Soc. Yes.

. And everything either real or unreal? Soc. Oh, bother! yes.

. Do you say, then, that all black is either rough black or smooth
2 Soc. Yos.

Gor. And that all white is either real white or unreal white? Soc.

Gor. And yet is no black, white? Soc. None at all.

Gor. Nor no white, black? Soc. By no means.

Gor. What? Is no smooth black, white? Soc. No; you cannot prove
t, Gorgias.

Gor. Nor no rough black, white? Soc. Neither.

Nor no real white, black? Soc. No.

Nor no unreal white, black? Soc. No, T say. No white at all is

Gor. What if black 1s smooth, is it not white? Soc. Not in the least.

Gor. And if the last is false, is the first false? Soc. It follows.

Gor. If, then, black is white, does it follow, that black is not smooth?
Tt does.

Gor. Black-white 1s not smooth? Sec. What do you mean?

. Can any dead man speak® Soc. No, indeed.

-~ And is any speaking man dead? Soc. [ say, no.

- And is any good king tyrannical® Sec. No.

. And 15 any tyrannical king good? Soc. I just said no.

Gor. And vou said, too, that no rough black is white, did vou not?
Yes.

And is any unreal black, white? Soc. No.

Then, is any black-white unreal? Soc. No.

. No black-white is rough? Soc. None.

. All black-white, then, 1s non-rough? Soc. Yes.
And all black-white, non-unreal® Soc. Yes.

All black-white is then smooth? Soe. Yes.

- And all real? Soc. Yes.

Gor. Some smooth, then, is black-white? Soc. Of course.
Gor. And some real is black-white? Soc. So it scems.
Gor. Some black-white smooth is black-white? Soc. Yes.
Gor. Some black smooth is black-white® Soc. Yes.

Gor. Some black smooth is white. Soc. Yes.

Gor. Some black real is black-white? Soc. Yes.

Gor. Some black real is white® Soc. Yes.

Gor. Some real black is white® Soc. Yes.
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Gor. And some smooth black is white? Soc. Yes.
Gor. Then, some black is white? Soc. T think so myself.

“I'he principle of the reductio ad absurdum also occasions deceptions
in another way, owing to the fact that we have many words, such as
can, may, must, &c., which imply more or less vaguely an otherwisc
unexpressed condition, so that thesc propositions are in fact hypotheti-
cals. Accordingly, if the unexpressed condition is some state of things
which does not actually come to pass, the two propositions may appear
to be contrary to one another. Thus, the moralist says, *You ought to
do this, and vou can do it.” This “You can do it” is principally horta-
tory in its force: so far as it is a statement of fact, it means merely, “1f
you try, vou will do it.”” Now, if the act is an outward one and the act
is not performed, the scicntific man, in view of the fact that every event
in the physical world depends exclusively on physical antecedents,
savs that in this case the laws of nature prevented the thing from being
done, and that therefore, “Even if you had tried, you would not have
done it.” Yet the reproachful conscience still says vou might have done
it; that is, that “If you had tried, vou would have done it.” This is called
the paradox of freedom and fate; and it is usually supposed that one
of these propositions must be true and the other false. But since, in
fact, you have not tried, there is no reason why the supposition that
you have tried should not be reduced to an absurdity. In the same way.
if you had tried and had performed the action, the conscience might
say, “If you had not tried, vou would not have done it"; while the
understanding would say, “Even if you had not tried, you would have
done it.” These propositions are perfectly consistent, and only serve
to reduce the supposition that you did not try to an absurdity.*

*'F'his scems to me to be the main difficulty of freedom and fate. But the question
is overlaid with many others. The Necessitarians seem now to maintain less that cvery
physical event is completely determined by physical canses (which scems® to me irrefra-
gable), than that every act of will is determined by the strongest motive. This has ncver
been proved. Its advocates seem to think that it follows from universal causation, but
why need the cause of an act lic within the consciousness at alF? 1f I act from a reason
at all, I act voluntarily; but which of 1two reasons shall appear strongest to me on #
particular occasion may be owing to what 1 have caten for dinner. Unless therc 1<
perfect regularity as to what is the strongest motive with me, tw say that I_act from the
strongest motive is mere tautology. If there is no calculating how a man will act excep!
by taking into account external facts, the character of his mortives does not determl.ur
how he acts. Mill and others have, thercfore, not shown that 2 man always acts from
the strongest motive. Flobbes maintained that a man always acts from a reflection upt ’”r
what will please him most.?' This is a very crude opinion. Men are nor alway's thinking
of themselves. :

Self-control scems to be the capacity for rising to an extended view of a pract
subject instead of seeing only temporary urgency. This is the only freedom of quch‘
man has any reason to be proud: and it is because love of what is gnod f_or _a]] on th_u
wholc, which is the widest possible consideration, is the essence of Christianity, that it
is said that the service of Christ is perfect freedom

C.‘ill
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The third class of sophisms consists of the so-called Insolubilia.
Here is an example of onc of them with its resolution:

THIS PROPOSITION IS NOT TRUE.
IS IT TRUE OR NOT’?

Suppose it true.
Then,
The proposition is true;
~ But, that it is not true is the
proposition:

Suppose it nor true.
Then,
It is not true.
It is true that it is not truc.
Bur, the proposition is that it is

Thar it is not true is true; not truc.
~ It is not true. ". The proposition is truc.
Besides, Besides,

It is true.

It is true that it is true,

It is not true that it is not truc:
But, the proposition is that it is
not truc,

The proposition is not truc.

The proposition is not true.
Bur that it is not true is the
proposition.
" T'hat it is not true, is not true.
*. T'hat it is true, is true.
*. It is true.

.. Whether 1t is true or not, it is both true and nor.
. It is both true and not,
which is absurd.

Since the conclusion s false, the reasoning is bad, or the premises
2 not all true. But the reasoning is a dilemma: cither, then, the
junctive principle that it is either true or not is false, or the reason-
3 under one or the other branch is bad, or the reasoning is altogether
id. If the principle that it is either true or not is false, it is other than
e and other than not true; that is, not true and not not true; that
not true and true. But this is absurd. Hence, the disjunctive princi-
€ is valid. There are two arguments under cach horn of the dilemma;
th the arguments under one or the other branch must be false. But,
each case, the second argument involves all the premises and forms
inference involved in the first; hence, if the first is false, the second
Cessarily 1s so. We may, therefore, confine our attention to the first
Buments in the two branches. The forms of argument contained in
BSC are two: first. the simple syllogism in Barbara, and. second, the
Isequence from the truth of a proposition to the proposition itself.
lese are both correct. Hence, the whole form of reasoning is correct,
d nothing remains to be false but a premise. But since the reperition
an alternarive supposition is not a premise, there is, properly speak-
2, but one premisc in the whole. This is that the proposition is the
Mc as that thar proposition is not true. This, then, must be false.
Ence the proposition signifies cither less or more than this. If it does
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not signify as much as this, it signifies nothing, and hence it is not true,
and hence another proposition which says of it what it says of itself
is true. But if the proposition in question signifies something more
than that it is itself not true, then the premise that

Whatever is said in the proposition is that it is not true,

is not true. And as a proposition is true only if whatever is said in it
is true, but is false if anything said in it is false, the first argument on
the second side of the dilemma conrtains a false premise, and the second
an undistributed middle. But the first argument on the first sidc re-
mains good. Hence, if the proposition means more than that it is not
true, it is not true, and another proposition which repeats this of it 1s
true. Hence, whether the proposition does or does not mean that 1t 1s
not true, it is not true, and a proposition which repeats thisof it is true.

Since this repeating proposition 1s true, it has a meaning. Now, a
proposition has a meaning if any part of it has a meaning. Hence the
original proposition (a part of which repeated has a meaning) has itself
a meaning. Hence, it must imply something besides that which 1t
explicitly states. But it has no parucular determination to any further
implication. Hence, what more it signifies it must signify by virtue of
being a proposition at all. That is to say, every proposition must implv
something analogous to what this implies. Now, the repetition of this
proposition does not contain this implication, for otherwise it could
not be truc; hence, what every proposition imphes must be something
concerning itself. What every proposition implies concerning itscli
must be something which is false of the proposition now under discus-
sion, for the whole falsity of this proposition lics therein, since all that
it explicitly lays down is true. It must be something which would not
be falsc if the proposition were true, for in thar case some true proposi-
tion would be false. Hence, it must be that it is itself true. That is, every
proposition asserts its own truth.

The proposition in question, therefore, is true in all other respects
but its implication of its own truth.*

The difficulty of showing how the law of deductive reasoning 15

*This is the principle which was most usually made the basis of the resolution of
the Insolubilia. Sce, for example, Pauli Veneri Sopbismata Aurea. Sophisma so. The author-
ity of Aristotle is claimed for this mode of solution. Sopbistici Elenchs, cap. 25. The
principal objcction which was made to this made of solution, viz., that the principle that
every proposition implies its own truth, cannot be proved, I believe that I have remov ed
‘The only arguments against the truth of this principle were based on the imperfect
doctrines of modales and obligationes. Other methods of solution supposc that a part o
a proposition cannot denote the whole proposition, or that no intellection is a formal
cognition of itsclf. A solution of this sort will be found in Occam’s Summa Totius Logces,
3d part of 3d part. cap. 38. Such modern authors as think the solution “very casy™ do not
understand its difficultics. Sec Manscl’s Aldrich, p. 145
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rue depends upon our inability to conceive of its not being true. In
he case of probable reasoning the difficulty 1s of quite another kind:
ere. where we see precisely what the procedure is, we wonder how
such a process can have any validity at all. How magical it 1s that by
xamining a part of a class we can know what is true of the whole of
e class, and by study of the past can know the future; in short, that
can know what we have not experienced!

Is not this an intellectual intuition! Is it not that besides ordinary
rience which is dependent on there being a certain physical con-
ction between our organs and the thing experienced, there is a
cond avenue of truth dependent only on there being a certain intel-
ctual connection between our previous knowledge and what we
arn in that way? Yes, this is truc. Man has this faculry, just as opium
as a somnific virtue;”* but some further questions may be asked,
evertheless. How is the existence of this faculty accounted for? In one
nse, no doubt, by natural selection. Since 1t is absolutely cssential to
¢ preservation of so delicate an organism as man's, no race which had
not has been able to sustain itself. ‘T'his accounts for the prevalence
this faculty, provided it was only a possible one. But how can it be
ssible> What could cnable the mind to know physical things which
not physically influence it and which it does not influence® ‘The
ion cannot be answered by any statement concerning the human
. for it is equivalent to asking what makes the facts usually to be,
inductive and hypothetic conclusions from true premises represent
hem to be® Facts of a certain kind are usually true when facts having
preain relations to them are true; what is the cause of this? That is the
Iestion.

The usual reply is that nature is everywhere regular; as things have
ten, so they will be; as one part of narure is, so is every other. But
explanation will not do. Nature is not regular. No disorder would
¢ less orderly than the existing arrangement. It is truc that the special
aws and regularitics are innumerable; but nobody thinks of the ir-
egularities, which are infinitcly more frequent. Every fact true of any
€ thing 1n the universe is related to every fact true of every other.
t the immense majority of these relations are fortuitous and irregu-
ar. A man in China bought a cow three days and five minutes after
2 Greenlander had sneezed. Is that abstract circumstance connected
ith any regularity whatever? And are not such relations infinitely
more frequent than those which are regular? But if a very large num-
er of qualitics were to be distributed among a very large number of
things in almost any way, there would chance to be some few regulari-
tes. If, for example, upon a checker-board of an enormous number of
Squares, painted all sorts of colors, myriads of dice were to be thrown,
It could hardly fail to happen, that upon some color, or shade of color,
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out of so many, some one of the six numbers should not be uppermost
on any die. This would be a regularity: for, the universal proposition
would be true that upon that color that number is never turned up.
But suppose this regularity abolished, then a far more remarkable
regularity would be created, namely, that on every color every number
is turned up. Either way, therefore, a regularity must occur. Indeed,
a little reflection will show that although we have here only variations
of color and of the numbers of the dice, many regularitics must occur.
And the greater the number of objects, the more respects in which
they vary, and the greater the number of varieties in each respect, the
greater will be the number of regularities. Now, in the universe, all
these numbers are infinite. Therefore, however disorderly the chaos,
the number of regularities must be infinite. ‘The orderliness of the
universe, therefore, if it exists, must consist in the large proportion of
relations which present a regularity to those which are quite irregular.
But this proportion in the actual universe is, as we have scen, as small
as it can be; and, therefore, the orderliness of the universe is as little
as that of any arrangement whatever.

But even if there were such an orderliness in things, it never could
be discovered. For it would belong to things either collectively or
distributively. If it belonged to things collectively. that is to sav, if
things formed a system the difficulty would be that a system can only
be known by seeing some considerable proporuon of the whole. Now
we never can know how great a part of the whole of nature we have
discovered. If the order were distributive, that is, belonged ro all things
only by belonging to each thing, the difficulty would be that a charac-
ter can only be known by comparing something which has it with
something which has it not. Being, quality, relation, and other universals
are not known except as characters of words or other signs, attributed
bv a figure of speech to things. Thus, in neither case could the order
of things be known. But the order of things would not help the validity
of our reasoning—that is, would not help us to reason correctly—
unless we knew what the order of things required the relation between
the known reasoned from 10 the unknown reasoned ro, to be.

But even if this order both existed and were known, the knowledge
would be of no use except as a general principle, from which things
could be deduced. It would not explain how knowledge could be
increased (in contradistinction to being rendered more distinct), and
50 1t would not explain how it could itself have been acquired.

Finally, if the validity of induction and hypothesis werc dependent
on a particular constitution of the universe, we could imagine a uni-
verse in which these modes of inference should not be valid, just as we
can imagine a universe in which there would be no attraction, but
things should merely drift about. Accordingly, J. S. Mill, who explains
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he validity of induction by the uniformity of nature,* maintains that
¢ can imagine a universe without any regularity, so that no probable
ference would be valid in it.t In the universe as it is, probable
guments sometimes fail, nor can any definite proportion of cases be
ated 1in which they hold good; all that can be said 1s that in the long
n they prove approximately correct. Can a universe be imagined in
hich this would not be the case? It must be a universe where probable
ument can have some application, in order that it may fail half the
ne. It must, therefore, be a universe experienced. Of the finite num-
r of propositions truc of a finite amount of experience of such a
verse, no one would be universal in form, unless the subject of it
re an individual. For if there were a plural universal proposition,
ferences by analogy from one particular to another would hold good
ariably 1n reference to that subject. So that these arguments might
0 better than guesses in reference to other parts of the universe,
t they would invariably hold good in a finite proportion of it, and
puld on the whole be somewhat better than guesses. There could,
0, be no individuals in that universe, for there must be some general
ss—that is, there must be some things more or less alike—or proba-

argument would find no premises there; therefore, there must be
o mutually exclusive classes, since every class has a residue outside
it; hence, if there were any individual, that individual would be
olly cxcluded from one or other of these classes. Hence, the univer-
| plural proposition would be true, that no one of a certain class was
at individual. Hence, no universal proposition would be true. Ac-
rdingly. every combination of characters would occur in such a
iiverse. But this would not be disorder, but the simplest order; it
yuld not be unintelligible, but, on the conrtrary, everything conceiv-
le would be found in it with equal frequency. The notion, therefore,
a universe in which probable arguments should fail as often as hold
ue, is absurd. We can suppose it in general terms, but we cannot
pecify how it should be other than self-contradictory.:

*Logic. Book 3, chap. 3. scc. 1.
tikid. Book 3, chap. 21, scc. 1. *1 am convinced that any one accustomed to abstraction
id analysis, who will fairly exert his faculties for the purpose, will, when his imagina-
in has once learnt to entertain the notion, find no difficulty in concciving that in some
e, for instance, of the many firmaments into which sidercal astronomy divides the
HVCTse, cvents may succeed one another at random, without any fixed law: nor can
iything in our expericnee or mental nature constitute a sufficient, or indeed any,
ason for believing that this is nowhere the case.
“Were we to suppose (what it is perfectly possible to imagine) that the present order
i the universe were brought to an end, and thart a chaos succeeded, in which there was
fixed succession of events, and the past gave no assurance of the future,” &c.
<Boole (Latws of Thought, p. 370) has shown, in a very simple and elegant manner, that
infinire number of balls may have characters distribured in such a way, that from the
haracters of the balls already drawn, we could infer nothing in regard to that of the
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Since we cannot conceive of probable inferences as not generally
holding good, and since no special supposition will serve to explain
their validity, many logicians have sought to base this validity on tha
of deduction, and that in a variety of ways. T he only attempt of thi,
sort, however, which deserves to be noticed is that which secks 1
determine the probability of a future event by the theory of probab .
ties. from the fact that a certain number of similar events have been
obscrved. Whether this ean be done or not depends on the meaning
assigned to the word probability. But if this word 1s to be taken in such
a sense that a form of conclusion which is probable is valid; since the
validity of an infercnce (or its correspondence with facts) consisre
solely in this, that when such premises are true, such a conclusion i
generally truc, then probability can mean nothing but the rauo of the
frequency of occurrence of a specific event to a general one over it In
this scnse of the term, it is plain that the probability of an inductivc
conclusion cannot be deduced from the premises; for from the inductive
premises

S, 8", §"are M,
SV ed 8 e B

nothing follows deductively, except that any M, which is 8, or§". or
8§ is P; or, less explicitly, that some M is P.

Thus, we scem to be driven to this point. On the one hand. no
determination of things, no fact, can result in the validity of probable
argument; nor, on the other hand, is such argument reducible to thart
form which holds good, however the facts may be. This seems ver:
much like a reduction 1o absurdity of the validity of such reasoning
and a paradox of the greatest difhculty is presented for solution.

There can be no doubt of the importance of this problem. Accord
ing to Kant. the central question of philosophy is “How are synthetica!
judgments a priori possiblez"?’ But antecedently to this comes the
question how synthetical judgments in general, and sull more gener
ally, how svnthetical reasoning is possible at all. When the answer o
the general problem has been obtained, the particular one will be
comparatively simple. This is the lock upon the door of philosop!-

All probable inference, whether induction or hypothesis, 1s infer-
ence from the parts to the whole. It is essentially the same, therciore.
as statistical inference. Qut of a bag of black and white beans I rake 3
few handfuls, and from this sample I can judge approximately the
proportions of black and white in the whole. This is identical with
induction. Now we know upon what the validity of this inference

A . of

characters of the next one. The same is true of some arrangements of a finite mun'r- ;
L 4 : this
of balls, provided the inference takes place after a fixed number of drawings. But --l‘T
docs not invalidare the reasoning above, although it is an important fact without douitt-
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spends. It depends upon the fact that in the long run, any one bean

puld be taken out as often as any other. For were this not so, the mean

‘a large number of results of such testings of the contents of the bag

puld not be precisely the ratio of the numbers of the two colors of

ans in the bag. Now we may divide the question of the validity of

juction into two parts: 1st, why of all inductions, premises for which

r, the generality should hold good, and 2d, why men are not fated

yavs to light upon the small proportion of worthless inductions.

, the first of these two questions is readily answered. For since

the members of any class are the same as all that are to be known;

] since from any part of those which are to be known an induction

ompetent to the rest, in the long run any one member of a class will

ar as the subject of a premisc of a possible induction as often as any

r, and, therefore, the validity of induction depends simply upon

t that the parts make up and constitute the whole. This in its
n depends simply upon there being such a state of things that any

al terms are possible. But it has been shown, p. 52, thar being at

s being in general. And thus this part of the validity of induction

ends merely on there being any reality.

From this it appcars that we cannot say that the generality of
ions arc true, bur only that in the long run they approximate to
truth. This is the truth of the statement. that the universality of
nference from induction is only the analoguc of true universality.

1ce, also, it cannot be said that we know an inductive conclusion
e true, however loosely we state it; we only know that by accepting
ctive conclusions, in the long run our errors balance one another.
act, insurance companies proceed upon induction;—they do not
w what will happen to this or that policv-holder; they only know
hey are secure in the long run.

Fhe other question relative to the validity of induction, is why men
10t fated always to light upon those inductions which are highly
eptive. T'he explanation of the former branch of the problem we
scen to be that there is something real. Now, since if there is
thing real, then (on account of this reality consisting in the ult-
¢ agreement of all men, and on account of the fact that reasoning
M parts to whole, is the only kind of synthetic reasoning which men
bess) it follows necessarily that a sufficiently long succession of
rences from parts to whole will lead men to a knowledge of it, so
L in that case they cannot be fated on the whole to be thoroughly
ucky in their inductions. This second branch of the problem is in
L equivalent to asking why there is anything real, and thus its
ation will carry the solution of the former branch one step further.
The answer to this question may be put into a general and abstract,
A special detailed form. If men were not to be able to learn from
uction, it must be because as a general rule, when they had made
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an induction, the order of things (as they appear in experience), would
then undergo a revolution. Just herein would the unreality of such a
universe consist; namely, that the order of the universe should depend
on how much men should know of 1t. But this general rule would be
capable of being itself discovered by induction; and so it must be a law
of such a universe, that when this was discovered 1t would cease to
opcrate. But this second law would itself be capablce of discovery. And
so in such a universe there would be nothing which would not sooner
or later be known; and it would have an order capable of discovery by
a sufficiently long course of reasoning. Bur this is contrary to the
hypothesis. and therefore that hypothesis is absurd. Thisis the particu-
lar answer. But we may also say, in general, that it nothing real exists,
then, since every question supposes that something exists—for it main
tains its own urgency—it supposcs only illusions to exist. But the
existence even of an illusion is a reality; for an illusion affects all men,
or it does not. In the former case, it 1s a reality according to our theory
of reality; in the latter case, it 1s independent of the state of mind of
any individuals except those whom it happens to affect. So that the
answer to the question, Why is anvthing real is this: That question
means, “supposing anvthing to exist, why is something real?” The
answer is, that that very existence is reality by definition.

All that has here been said. particularly of induction. applies to all
inference from parts to whole, and therefore to hypothesis. and so to
all probable inference.

Thus, I claim to have shown, in the first place, that it is possible
to hold a consistent theory of the validity of the laws of ordinary logic.

But now let us suppose the idealistic theory of reality, which I have
in this paper taken for granted to be false. In that case, inductions
would not be true unless the world were so constuituted that every
object should be presented in experience as often as any other; and
further, unless we were so constituted that we had no more tendency
to make bad inductions than good ones. These facts might be explained
by the benevolence of the Creator: but, as has already been argued.
they could not explain, bur are absolutely refuted by the fact that no
state of things can be conceived in which probable arguments should
not lead to the truth. This affords a most important argument in favor
of that theory of realitv, and thus of those demals of certain facultics
from which 1t was deduced, as well as of the general stvle of philoso-
phizing by which those denials were reached.

Upon our theory of reality and of logic, it can be shown that no
inference of any individual can be thoroughly logical without certain
determinations of his mind which do not concern any one inference
immediately; for we have seen that that mode of infecrence which alone
can teach us anything, or earry us at all beyond what was implied in
our premises—in fact, does not give us to know any more than we
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inew before; only, we know that, by faithfully adhering to that mode
f inference, we shall, on the whole. approximate to the truth. Each
f us 1s an insurance company, in short. But. now, suppose that an
psurance company, among its risks, should take onc exceeding in
ount the sum of all the others. Plainly, it would then have no
pcurity whatever. Now, has not every single man such a risk®> What
hall it profit a man if he shall gain the whole world and lose his own
ul>’* It a man has a transcendent personal interest infinitcly out-
eighing all others, then, upon the theory of validity of infcrence just
loped, he is devoid of all security, and can make no valid inference
atever. What follows® That logic rigidly requires, before all else,
at no determinate fact, nothing which can happen to a2 man’s sclf,
ould be of more consequence to him than everything elsc. He who
ould not sacrifice his own soul to save the whole world, is illogical
all his inferences. collectively. So the social principle is rooted
rinsically in logic.

That being the casc, it becomes interesting to inquire how it is with
n as a matter of fact. There is a psvchological theory that man
ot act without a view to his own pleasure.?” This theory is based
a falscly assumed subjectivism. Upon our principles of the objectiv-
of knowledge, 1t could not be based, and if they are correct it is
luced to an absurdity. It seems to me that the usual opinion of the
fishness of man is based in large measure upon this false theory. |
not think that the facts bear out the usual opinion. The immense
acrifices which the most wilful men often make, show thar wilful-
55 is a very diflerent thing from sclfishness. The care that men have
what is 10 happen aftcr they are dead, cannot be sclfish. And finally
1 chiefly, the constant use of the word “we”—as when we speak of
E possessions on the Pacific—our destiny as a republic—in cases in
lich no personal interests at all are involved, show conclusively that
’n do not make their personal interests their only ones, and therefore
AV, at least, subordinate them to the interests of the community.
But just the revelation of the possibility of this complete self-sacri-
¢ in man, and the belief in its saving power, will serve to redeem the
icality of all men. For he who recognizes the logical necessity of
mplete self-identification of onc’s own interests with those of the
munity, and its potential existence in man, even if he has it not
mself, will perceive that only the inferences of that man who has it
€ logical, and so vicws his own inferences as being valid only so far
S they would be accepted by that man. But so far as he has this belicf,
becomes identified with that man. And that ideal perfection of
owledge by which we have seen that reality is constituted must thus
€long 10 a community in which this identification is complete.
This would serve as a complete establishment of private logicality,
€re 1t not that the assumption that man or the community (which
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may be wider than man) shall ever arrive at a state of information
greater than some definite finite information, is entirely unsupported
by rcasons. There cannot be a scintilla of evidence to show that at some
time all living beings shall not be annihilated at once, and thart forever
after there shall be throughout the universe any intelligence whatever
Indeed, this very assumption involves itself a transcendent and su-
preme interest, and therefore from its very nature is unsusceptible of
any support from reasons. This infinite hope which we all have (for
even the atheist will constantly betray his calm expectation that what
1s Best will come about) 1s something so august and momentous, that
all reasoning in reference to it is a trifling impertinence. We do not
want to know what are the weights of reasons pro and ¢en— that is,
how much odds we should wish to receive on such a venture in the long
run—because there 1s no long run in the case; the question is single
and supreme, and ALl is at stake upon it. We are in the condition of
a man in a life and death struggle; if he have not sufficient strength.
it is wholly indifferent to him how he acts, so that the only assumption
upon which he can act rationally 1s the hope of success. So this senu

ment is rigidly demanded by logic. If its object were any determinate
fact. any private interest. it might conflict with the results of knowl-
edge and so with itself; but when its object 1s of a nature as wide as
the community can turn out to be, it 1s alwavs a hypothesis uncon-
tradicted by facts and justified by its indispensibleness for making any
action rational.

5
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In what may be the most important of all bis reviews, Peirce
discusses the realist-nominalist controversy (wubich be believed
to be of fundamental significance for philosophy as well as
life) and gives a detailed account of bis already slightly
modified scholastic realism. Peirce’s common-sense account of
truth and reality contains important elements of bis develop-
ing pragmatism.

{he Works of George Berkeley, D.D.. formerly Bishop of Cloyne: including
p of bis Writings bitherto unpublished. With Prefaces, Annotations, his
and Letters, and an Account of his Philosophy. By Alexander
bell Fraser, M A, Professor of Logic and Metaphysics in the
versity of Edinburgh. In Four Volumes. Oxford: At the Clarendon
s. Bvo. 1871

Fhis new cdition of Berkelev's works is much superior to any of
former ones. It contains some writings not in any of the other
10ns, and the rest are given with a more carefully edited text. The
or has done his work well. The introductions to the several picces
tain analyscs of their contents which will be found of the greatest
vice to the reader. On the other hand, the explanatory notes which
igurc every page scem to us altogether unnecessary and uscless.

Berkeley’s meraphysical theories have at first sight an air of para-
X and levity very unbecoming to a bishop. He denies the existence
matter, our ability to sce distance, and the possibility of forming the
Wplest general conception; while he admits the existence of Platonic
As: and argues the whole with a cleverness which every reader
Mits, but which few are convinced by. His disciples seem to think
€ present moment a favorable one for obraining for their philosophy
More paticnt hearing than it has vet got. It is true that we of this day
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are sceptical and not given to metaphysics, but so, say they, was (],
generation which Berkeley addressed, and for which his style
chosen: while it is hoped that the spirit of calm and thorough inquir.
which is now, for once, almost the fashion, will save the theory fry,,
the perverse misrepresentations which formerly assailed it, and leyqg
to a fair examination of the arguments which, in the minds of h;,
sectators, put the truth of it beyond all doubt. But above all it
anticipated that the Berkeleyan treatment of that question of the vali(.
ity of human knowledge and of the inductive process of science, which,
is now so much studied, is such as to command the attention of scie,.
tific men to the idealistic system. To us these hopes scem vain. T,
truth is thar the minds from whom the spirit of the age e nanates ha. .
now no interest in the only problems that metaphysics ever pretended
to solve. The abstract acknowledgment of God, Freedom, and Immor-
tality, apart from thosc other religious beliefs (which cannot possibl,
rest on mctaphysical gmunds) which alonc may animate this, is now
scen to have no practical consequence whatever. The world is gerting
to think of these creatures of metaphysics, as Aristotle of the Platon:c
ideas: TepeTiopara yap €T, Kal €L €07V, 0U8€V TPog TOV hoyor
eoriv.' The question of the grounds of the validity of induction has.
it is true, excited an interest, and may conrtinue to do so (though the
argument is now become too difficult for popular apprchension). bur
whatever interest it has had has been due to a hope that the solution
of it would afford the basis for sure and useful maxims concerning the
logic of induction,—a hope which would be destroyed so soon as it
were shown that the question was a purely metaphysical onc. This is
the prevalent feeling, among advanced minds. It may not be just; but
it exists. And its existence is an cffectual bar (if there werc no other)
to the general acceptance of Berkeley's system. The few who do now
care for metaphysics are not of that bold order of minds who delight
to hold a position so unsheltered by the prejudices of common sense
as that of the good bishop.

As a matter of history, however, philosophy must always be inter-
esting. It is the best represcntative of the mental development of cach
age. It is so even of ours, if we think what really is our philosophy
Metaphvsical history is one of the chief branches of history, and ought
to be expounded side by side with the history of socicty, of govern
ment, and of war; for in its relations with these we trace the signif
cance of events for the human mind. The history of philosophy in the
British Isles is a subject possessing more unity and cntirety withi!
itself than has usually been recognized in it. The influence of Descarte®
was never so great in England as thar of traditional conceptions, and
we can trace a continuity between modern and medizval thought
there, which is wanting in the history of France, and still more. if
possible, in that of Germany.
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From very carly times, it has been the chicef intellectual characteris-
of the English to wish to effect everything by the plainest and
sst means, without unnecessary contrivance. In war, for exam-
ey rely more than any other people in Europe upon sheer hardi-
. and rather despise military science. T'he main peculiarities of
r system of law arisc from the fact that every evil has been rectified
t became intolerable, without any thoroughgoing measure. The bill
Jegalizing marriage with a deccased wife’s sister 1s yearly pressed
ause it supplics a remedy for an inconvenience actually felt; but
ody has proposed a bill to legalize marriage with a deceased hus-
I's brother. In philosophy, this national tendency appears as a
ng preference for the simplest theories, and a resistance to any
plication of the theory as long as there is the least possibility that
acts can be explained in the simpler way. And, accordingly, Brit-
hilosophers have always desired to weed out of philosophy all
ceptions which could not be made perfectly definite and easily
lligible, and have shown strong nominalistic tendencies since the
of Edward L. or even earlier.? Berkeley is an admirable illustration
us national character, as well as of that strange union of nominal-
 with Platonism, which has repeatedly appeared in history, and has
en such a stumbling-block to the historians of philosophy.

‘T'he mediaval metaphysic is so entirely forgotten, and has so close
istoric connection with modern English philosophy, and so much
ng upon the truth of Berkeley’s doctrine. that we may perhaps be
doned a few pages on the nature of the celebrated controversy
cerning universals. And first let us sct down a few dates. It was at
 very end of the cleventh century that the dispute concerning
minalism and realism, which had existed in a vague way before,
zan to attain extraordinary proportions. During the twelfth century
was the matter of most interest to logicians, when William of Cham-
aux, Abélard, John of Salisbury, Gilbert de la Porrée. and many
hers, defended as many different opinions. But there was no historic
mnection between this controversy and those of scholasticism
oper, the scholasticism of Aquinas, Scotus, and Ockam. For about
€ end of the twelfth century a great revolution of thought took place
1 Europe. What the influences were which produced it requires new
Istorical researches to say. No doubt, it was partly due to the Cru-
Ades. But a great awakening of intelligence did take place at that time.
I requires, it is true, some examination to distinguish this particular
novement from a gencral awakening which had begun a century
rlier. and had been growing stronger ever since. But now there was
accelerated impulse. Commerce was attaining new importance, and
Was inventing some of her chief conveniences and safeguards. Law,
Which had hitherto been utterly barbaric, began to be a profession.
Fhe civil law was adopted in Europe, the canon law was digested: the
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common law took some form. The Church, under Innocent IlI. was
assuming the sublime functions of a moderator over kings. And those
orders of mendicant friars were established, two of which did so much
for the development of the scholastic philosophy. Art felt the spirit of
a new age, and there could hardly be a greater change than from the
highly ornate round-arched architecture of the twelfth century to the
comparatively simple Gothic of the thirteenth. Indeed. if any onc
wishes to know what a scholastic commentary is like, and what the
tone of thought in it is. he has only to contemplate a Gothic cat.hedral.
T'he first quality of either is a religious devouion, truly heroic. One
feels that the men who did these works did really believe in religion
as we believe in nothing. We cannot easily understand hew Thomas
Aquinas can speculate so much on the nature of angels, and whether
ten thousand of them could dance on a needle’s point. But it was
simply because he held them for real. If they are real, why are they not
more interesting than the bewildering varieties of insects which natu-
ralists studv; or why should the orbits of double stars attract more
attention than spiritual intelligences? It will be said that we have no
means of knowing anything about them. But that is on a par with
censuring the schoolmen for referring questions to the authority of the
Bible and of the Church. If they really believed in their religion. as
thev did, what better could they do? And if they found in these author-
itics testimony concerning angels, how could they avoid admitting 1t

Indeed, objections of this sort only make it appear still more clearly

how much those were the ages of faith. And if the spirit was not
altogether admirable, it is only because faith itsclf has ats faults as a
foundation for the intellectual character. The men of that time did
fully believe and did think that, for the sake of giving themselves up
absolutely to their great task of building or of writing, it was w ell
worth while to resign all the joys of life. Think of the spirit in which
Duns Scotus must have worked, who wrote his thirtcen volumes i©
folio, in a style as condensed as the most condensed parts of Arist \nlc.
before the age of thirty-four. Nothing is more striking in cither of the
great intellectual products of that age, than the complete absence of
self-conceit on the part of the artist or philosopher. That anything of
value can be added to his sacred and catholic work by its having the
smack of individuality about it, is what he has never conceived. I1is
work is not designed to embody Ais ideas, but the universal truth: there
will not be one thing in it however minute, for which vou will not find
that he has his authority; and whatever originality emerges 1s of rh-il
inborn kind which so saturates a man that he cannot himself perccive
it. The individual fecls his own worthlessness in comparison with his
task, and does not dare to introduce his vanity into the doing of It

Then there is no machine-work, no unthinking repetition about the
thing. Every part is worked out for itself as a scparate problem. n¢
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matter how analogous it may be in gencral 10 another part. And no
matter how small and hidden a detail may be, it has been conscien-
tously studied, as though it were intended for the eye of God. Allied
to this character is a detestation of antithesis or the studied balancing
of one thing against another, and of a too geometrical grouping,—a
hatred of posing which is as much a moral trait as the others. Finally,
there is nothing in which the scholastic philosophy and the Gothic
architecture resemble one another more than in the gradually increas-
g sense of immensity which impresses the mind of the student as he
sarns to appreciate the real dimensions and cost of each. It i1s very
untortunate that the thirteenth, fourteenth, and fifteenth centuries
should, under the name of Middle Ages, be confounded with others,
which they are in every respect as unlike as the Renaissance 1s from
dern times. In the history of logic, the break between the twelfth
and thirtcenth centuries is so great that only one author of the former
age is ever quoted in the latter. If this is to be attribured to the fuller
acquaintance with the works of Aristotle, to what, we would ask, 1s
his profounder study itself to be artributed, since i1t 1s now known that
he knowledge of those works was not imported from the Arabs? The
hirteenth century was realistic, but the question concerning univer-
s was not as much agitated as several others. Until about the end of
he century, scholasticism was somewhat vague, immature, and uncon-
1ous of its own power. Its greatest glory was in the first half of the
ourteenth century. Then Duns Scotus,* a Briton (for whether Scotch,
ish, or English is disputed), first stated the realistic position consist-
ly, and developed it with great fulness and applied it to all the
erent questions which depend upon it. His theory of “formalities™
as the subtlest, excepr perhaps Hegel's logic, ever broached, and he
as separated from nominalism only by the division of a hair. It is not
herefore surprising that the nominalistic position was soon adopted
several writers, especially by the celebrated William of Ockam, who
20k the lead of this party by the thoroughgoing and masterly way in
hich he treated the theory and combined it with a then rather recent
ut now forgotten addition to the doctrine of logical terms. With
Ickam, who died in 1347, scholasticism may be said to have culminated.
fter him the scholastic philosophy showed a tendency to scparate
self from the religious element which alone could dignify it, and sunk
FSt into extreme formalism and fancifulness, and then into the mer-
td contempt of all men; just as the Gothic architecture had a very
Milar fate, ar abour the same time, and for much the same reasons.
The current explanations of the realist-nominalist controversy arc
jually false and unintelligible. ‘They are said to be derived ultimately

*Dicd 1308.
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from Bayle's Dictionary; at any rate, they are not hascd on a study
the authors. “I'ew, very few, for a hundred years past,” says Ial). am,
with truth, “have broken the repose of the immense works of (.
schoolmen.™ Yet it 1s perfectly possible so to state the matter thar 0o
one shall fail to comprehend what the question was, and how ther..
might be two opinions about it. Are universals rcal> We have onl, ¢,
stop and consider a moment what was meant by the word real. whe,,
the whole issue soon hecomes apparent. Objects are divided into fig-
ments, dreams, etc., on the one hand, and realities on the other. The
former are those which exist only inasmuch as you or | or some .,
imaginces them; the latter are those which have an existence indepen-
dent of your mind or mine or that of any number of perons. The real
is that which is not whatever we happen to think it, but is unaffectcd
by what we may think of it. The question. therefore, is whether man
bum, and other names of natural classes, correspond with anyvthing
which all men, or all horses, really have in common, independent of
our thought, or whether these classes are constituted simply by

likeness in the way in which our minds are affected by imlivid\u‘al
objects which have in themselves no resemblance or relationship whar-
soever. Now that this is a real question which different minds will
naturally answer in opposite ways, becomes clear when we think tha
there are two widely scparated points of view, from which reality, as
just defined, may be regarded. Where is the real, the thing independent
of how we think it, to be found? There must be such a thing, for we
find our opinions constrained; there is something, therefore, which
influences our thoughts, and is not created by them. We have, it is truc,
nothing immediately present to us but thoughts. Those thoughts, how-
cver, have been caused by sensations, and those sensations are con-
strained by something out of the mind. This thing out of the mind,
which directly influences sensation, and through sensation thought,
because it is out of the mind, is independent of how we think it, and
is, in short, the real. Here is one view of reality, a very familiar onc
And from this point of view it is clear that the nominalistic answer
must be given to the question concerning universals. For, while from
this standpoint it may be admitted 10 be true as a rough statement that
onc man is like another. the cxact sense being that the realities external
to the mind produce sensations which may be embraced under one
conception, yet it can by no means be admitted that the two real men
have really anything in common, for to say that they are both men 15
only to say that the one mental term or thought-sign “man” stands
indifferently for cither of the sensible objects caused by the two exter-
nal realiries; so rthat not even the two sensations have in themsclves
anything in common, and far less is it to be inferred that the external
realities have. ‘This conception of reality is so familiar, thar it is un-
necessary to dwell upon it; but the other, or realist conception, if less
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liar, is even morc natural and obvious. All human thought and
on contains an arbitrary, accidental element, dependent on the
ations in circumstances, power, and bent of the individual; an
ent of error, in short. But human opinion universally tends in the

un to a definite form, which 1s the truth. Let any human being
enough information and exert enough thought upon any ques-
and the result will be that he will arrive at a certain definite
Jusion, which is the same that any other mind will reach under
iently favorable circumstances. Suppose two men, one deaf, the
blind. One hears a man declare he means to kill another, hears
eport of the pistol, and hears the victim cry: the other sees the
Jer done. Their sensations are affected in the highest degree with
“individual peculiaritics. The first information that their sensa-
will give them, their first inferences, will be more nearly alike,
still different; the one having, for example, the idea of a man
ing, the other of a man with a threatening aspect; but their final
lusions, the thought the remotest from sense, will be identical and
from the one-sidedness of their idiosyncrasies. There is, then, to
ques'ti(m a true answer, a final conclusion, to which the opinion
; man is constantly gravitating. He may for a ime recede from
ut gwc him more experience and time for consideration, and he
finally approach it. The individual may not live to reach the truth;
is a residuum of error in every individual’s opinions. No matter;
mains that there is a definite opinion to which the mind of man
n the whole and in the long run, tending. On many questions the
| agreement is already reached, on all it will be reached if time
ugh is given. The arbitrary will or other individual pecubiarities of
ficiently large number of minds may postpone the gencral agree-
it in that opinion indefinitely; but it cannot affect what the charac-
f that opinion shall be when it is reached. This final opinion, then,
ependent, not indeed of thought in general. but of all that is
rary and individual in thoughr; is quite independent of how you,
I, or any number of men think. Everything, therefore, which will
thought to exist in the final opinion is real, and nothing else. What
the roweR of external things. to affect the senses? Fo say that people
ep after taking opium because it has a soporific power, * is that to say
ything in the world but that people sleep after taking opium because
ey sleep after taking opium? To assert the cxistence of a power or
Dtency, is it to assert the existence of anything actual? Or to say that
thing has a potential existence, is it to say that it has an actual
istence? In other words, is the present existence of a power anything
A the world but a regularity in future events relating to a certain thing
egarded as an element which is to be taken account of beforehand, in
2e conception of that thing? If not, to assert that there are external
tiings which can be known only as exerting a power on our sense, is
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nothing different from asserting that there is a general drift in t),,
history of human thought which will lead it to one general agreemen

one catholic consent. And any truth more perfect than this destine
conclusion, any reality more absolute than what is thought in i, s .
fiction of metaphysics. It is obvious how this way of thinking harm,,.
nizes with a belief in an infallible Church, and how much more natura|
1t would be in the Middle Ages than in Protestant or positivist times

This theory of reality is instantly fatal to the idea of a thing i,
itself,—a thing existing independent of all relation to the mind’s coi -
ception of it. Yet it would by no means forbid, but rather encourag.
us, to regard the appearances of sensc as only signs of the realitics
Only, the realities which they represent would not be the unknowab|c
cause of sensation, but noumena, or intelligible conceptions which arc
the last products of the mental action which is set in motion by sens.-
tion. The matter of sensation is altogether accidental; precisely the
samc information, practically, being capable of communication
through different senses. And the catholic consent which constitutc,
the truth is by no means to be limited to men in this earthly life or
the human race, but extends to the whole communion of minds 1
which we belong, including some probably whose senses are very
different from ours, so that in that consent no predication of a sensible
quality can enter, except as an admission that so certain sorts of senses
arc affected. This theory is also highly favorable to a belief in external
realities. Tt will, to be sure, deny that there is any reality which i
absolutely incognizable in itself, so that it cannot be taken into the
mind. But observing that “the external” mcans simply that which is
independent of what phenomenon is immediately present, that 1s of
how we may think or feel; just as “the real” means that which s
independent of how we may think or feel about it; it must be granted
that there are many objects of true science which arc external, because
there are many objects of thought which, if they are independent of
that thinking whereby they are thoughrt (that is, if they are real), arc
indisputably independent of all other thoughts and feelings.

It 1s plain that this view of reality is inevitably realistic; because
general conceptions enter 1nto all judgments, and therefore into truc
opinions. Consequently a thing in the general is as real as in the
concrete. It is perfectly true that all white things have whiteness 10
them, for that is only saying, in another form of words, that all white
things are white; but since it is true that real things possess whitencss.
whiteness is real. It is a real which only exists by virtue of an act of
thought knowing it, but that thought is not an arbitrary or accidental
one dependent on any idiosyncrasies, but one which will hold in the
final opinion.

This theory involves a phenomenalism. But it is the phenomenal-
ism of Kant, and not that of Hume. Indeed, what Kant called his
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pernican step® was precisely the passage from the nominalistic to

s realistic view of reality. It was the essence of his philosophy to

d the real object as determined by the mind. That was nothing

han to consider every conception and intuition which enters

essarily into the expericnce of an object, and which is not transi-

¢ and accidental, as having objective validity. In short, it was to

d the reality as the normal product of mental action, and not as

ncognizable causc of it

“his realistic theory is thus a highly practical and common-sense

on. Wherever universal agreement prevails, the realist will not

he onc to disturb the general belief by idle and fictitious doubts.

- according to him it is a consensus or common confession which

stitutes reality. What he wants, therefore, is to see questions put to

. And if a general belief, which is perfectly stable and immovable,

in any way be produced, though it be by the fagot and the rack,

alk of any error in such belicf is utterly absurd. The realist will hold

 the very same objects which are immediately present in our minds

xperience really cxist just as they are experienced out of the mind:

L is, he will maintain a doctrine of immediate perception. He will

therefore, sunder existence out of the mind and being in the mind

wo wholly improportionable modes. When a thing is in such rela-
to the individual mind that that mind cognizes it, it is in the mind:
 its being so in the mind will not in the least diminish its external
stence. For he does not think of the mind as a receptacle, which if
Mng is in, it ccases to be out of. To make a distinction between the
e conception of a thing and the thing itsclf is, he will say, only to
rd one and the same thing from two different points of view; for
 immediate object of thought in a truc judgment s the reality. The
list will, therefore, belicve in the objectivity of all necessary concep-
ns, space, time, relation, cause, and the like.

No realist or nominalist ever expressed so definitely, perhaps, as 1s
ere done, his conception of reality. It is difficult to give a clear notion
an opinion of a past age, without exaggerating its distinctness. But
ful examination of the works of the schoolmen will show that the
istinction between these two views of the real—one as the fountain
[ the current of human thought, the other as the unmoving form to
hich it is flowing—is what really occasions their disagreement on the
stion concerning universals. The gist of all the nominalist’s argu-
nents will be found to relate to a res extra animam, while the realist
defends his position only by assuming that the immediate object of
hought in a true judgment is real. The notion that the controversy
between realism and nominalism had anvthing to do with Platonic
deas is a mere product of the imagination, which the slightest exami-
nation of the books would sufhice to disprove. But to prove that the
statement here given of the essence of these positions is historically
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truc and not a fancy sketch, it will be well to add a brief analysis of
the opinions of Scotus and Ockam.

Scortus sces several questions confounded together under the usug)
utrum universale est aliquid in rebus. In the first place, there is the ques.
tion concerning the Platonic forms. Bur putting Platonism aside as a;
lcast incapable of proof, and as a self-contradictory opinion if th
archetypes are supposed to be strictlv universal, there is the celebrated
dispute among Aristotelians as to whether the universal is really in
things or only derives its existence from the mind. Universality 15 5
relation of a predicate to the subjects of which it is predicated. Tha
can cxist only in the mind, wherein alone the coupling of subject and
predicate takes place. But the word universal 1s also used to denore
what are named by such terms as @ man or a borse; these are called
universals, because a man is not necessarily this man, nor a horse this
horse. In such a sense it is plain universals are real; there really s 2
man and there really is a horse. The whole difficulty is with the
actually indeterminate universal, that which not only 1s not necessar-
ily this, but which, being one single object of thought, is predicable ot
many things. In regard to this it may be asked, first, is it necessary to
its existence that it should be in the mind; and, second, docs it exist
in re? There are two ways in which a thing may be in the mind,—
babitualiter and actualiter. A notion 1s in the mind acrualiter when it is
actually conceived; it 1s in the mind babitualiter when 1t can directly
produce a conception. It is by virtue of mental association (we moderns
should say), that things arc in the mind babitualiter. In the Aristotelian
philosophy, the intellect is regarded as being to the soul what the eve
is to the body. The mind percesves likenesses and other relations in the
objects of sense, and thus just as sense affords sensible images of things.
so the intellect affords intelligible images of them. It is as such a species
intellipibilis that Scotus supposes that a conception exists which is 10
the mind habitualiter, not actualiter. This spectes is in the mind, in the
sense of being the immediate object of knowledge, but its existence 1n
the mind 1s independent of consciousness. Now that the actual cognition
of the universal is necessary to its existence, Scotus denies. The subject
of science is universal; and if the existence of universal were dependent
upon what we happened to be thinking, science would not relate to
anything real. On the other hand, he admits that the universal must
be in the mind babitualiter, so that if a thing be considered as 1t 1<
mndependent of its being cognized, there is no universality in 1t For
there is in re extra no one intelligible object attributed to different
things. He holds, therefore, that such natures (i.e. sorts of things) as
a man and a borse, which are real, and are not of themselves necessarily
this man or this horse, though they cannot exist i re without being
some particular man or horse, are in the species intelligibilis always
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presented positively indeterminate, it being the nature of the mind
y to represent things. Accordingly any such nature is to be regarded
s something which is of itself neither universal nor singular, but is
iversal in the mind, singular in things out of the mind. If there were
thing in the different men or horses which was not of itself singular,
;re would be no real unity except the numerical unity of the singu-
s; which would involve such absurd consequences as that the only
al difference would be a numerical difference, and that there would
no real likenesses among things. If, therefore. it 1s asked whether
e universal is in things, the answer 1s, that the nature which in the
nd is universal, and is not in itself singular, exists in things. It is the
ry same nature which in the mind is universal and in re is singular;
e if it were not, in knowing anything of a universal we should be
owing nothing of things, but only of our own thoughts, and our
sinion would not be converted from true to false by a change in
ngs. This naturc is actually indeterminate only so far as itis in the
. But to say that an objcct is in the mind 1s only a mctaphorical
av of saying that it stands to the intellect in the relation of known
knower. The truth is, therefore, that that real nature which exists
apart from all action of the intellect, though in itself, apart from
elations, it be singular, yet is acrually universal as it exists in
ion to the mind. But this universal only differs from the singular
the manncr of its being conceived (formaliter), but not in the manner
its existence (realiter).®
"Though this is the slightest possible sketch of the realism of Scotus,
id leaves a number of important points unnoticed, yet it is sufficient
show the general manner of his thought and how subtle and difficult
s doctrine is. That about one and the same naturce being in the grade
singularity in existence. and in the grade of universality in the mind,
risc to an extensive doctrine concerning the various kinds of
entity and difference, called the doctrine of the formalitates; and this
the point against which Ockam directed his attack.
Ockam's nominalism may be said to be the next stage in English
pinion. As Scotus's mind is always running on forms, so Ockam’s is
n logical terms: and all the subtle distinctions which Scotus effects by
1S formalitates, Ockam explains by implied syncategorematics (or ad-
rbial expressions, such as per se, etc.) in terms. Ockam always thinks
it a mental conception as a logical term, which, instead of existing on
j r, or in the voice, is in the mind, but is of the same general nature,
lamely, a sign. The conceprion and the word differ in two respects:
NTst, a word is arbitrarily imposed, while a conception is a natural sign;
ccond, a word significs whatever it signifies only indirectly, through
the conception which signifies the same thing directly. Ockam enunci-
dtes his nominalisin as follows:



94 | ‘The Essential Peirce ®

It should be known that singular may be taken in two senses. In one sense.
it significs that which is one and not many; and in this sense those who hold
that the universal is a quality of mind predicable of many, standing however
in this predication, not for itself, but for those many (i.e. the nominalists), have
to say that every universal is truly and really singular; because as cvery word,
however general we may agree to consider it, is truly and really singular and
one in number, because it is onc and not many, so every universal is singular.
In another sensc. the name singular is used to denote whatever is onc and not
many, is a sign of something which is singular in the first sense, and is not fit
to be the sign of many. Whence, using the word universal for that which is not
onc in number.—an acceptation many attribute to it,—I say that there 1s no
universal; unless perchance you abuse the word and say that people is not one
in number and is universal. But that would be pucrile. Iz is to be maintained.
therefore, that every universal is one singular thing, and theretore there is no
universal except by signification, that is, by its being the sign of many ’

‘T'he arguments by which he supports this position present nothing of
interest.* Against Scotus’s doctrine that universals are without the
mind in individuals, but are not really distinet from the individuals,
but only formally so, he objects that it is impossible there should be
any distinction existing out of the mind except between things really
distinct. Yet he does not think of denying that an individual consists
of matter and form, for these, though inseparable, are really distinct
things; though a modern nominalist might ask in what sense things
could be said to be distinct independently of any action of the mind,
which arc¢ so inseparable as matter and form. But as to relation, he most
emphatically and clearly denies that it exists as anything different
from the things related; and this denial he expressly extends to rela-
tions of agreement and likeness as well as to those of opposition. While.
therefore, he admits the real existence of qualities, he denies that these
real qualities are respects in which things agree or differ; but things
which agree or differ agrec or differ in themsclves and in no respect
extra animam. He allows that things without the mind are similar, but
this similarity consists merely in the fact that the mind can abstract
one notion from the contemplation of them. A resemblance. therefore.
consists solely in the property of the mind by which it naturally
imposes one mental sign upon the resembling things. Yet he allows
there is something in the things to which this mental sign corresponds.

This is the nominalism of Ockam so far as it can be sketched 1n 2
single paragraph, and without entering into the complexitics of the
Aristotelian psychology nor of the parva logicalia. He is not so thor-

*The entia non sunt multiplicanda practer necessitatem is the argument of Durand de 5t
Pourcain. But any given piece of popular information about scholasticism may be safely
assumed to be wrong.
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‘oughgoing as he might be, ver compared with Durandus and other
contemporary nominalists he scems very radical and profound. He 1s
truly the venerabilis inceptor of a new way of philosophizing which has
now broadened, perhaps deepened also, into English empiricism.
England never forgot these teachings. During that Renaissance
eriod when men could think that human knowledge was to be ad-
vanced by the use of Cicero's Commonplaces, we naturally sce little
effect from them: but one of the earliest prominent figures in modern
philosophy is a man who carried the nominalistic spirit into cvery-
thing,—religion, ethics, psychology, and physics, the plusquam nomi-
nalis, Thomas Hobbes of Malmesbury. His razor cuts off, not merely
substantial forms, but every incorporeal substance. As for universals,
e not only denies their real existence, but even that there are any
universal conceptions cxcept so far as we conceive names. In cvery
part of his logic, names and speech play an extraordinarily important
sart. Truth and falsity, he says, have no place but among such crea-
ures as usc speech, for a true proposition is simply one whose predi-
cate 1s the name of everything of which the subject is the name. “From
hence, also, this may be deduced, that the first truths were arbitrarily
pade by those that first of all imposed names upon things, or received
m from the imposition of others. For it is true (for example), that
1 s a living creature, but it is for this reason that it pleased men to
mpose both those names on the same thing.”® The difference between
rue religion and superstition is simply that the state recogmzes the
jormer and not the latter.
The nominalistic love of sumple theories is scen also in his opinion,
that every event is a movement, and that the sensible qualities exist
only in sensible beings, and in his doctrine that man is at bottom
purely selfish in his actions.
His views concerning matter are worthy of notice, because Berke-
ley is known to have been a student of Hobbes, as Hobbes confesses
himself to have been of Ockam. The following paragraph gives his
bpinion:—

And as for that matter which is common to all things, and which philoso-
phers, following Aristotle, usually call materia prima, that is, first matter. 1t s
not a body distinct from all other bodies, nor is it onc of them. What then is
1t= A mere name; vet a name which is not of vain use; for it signifies a
conception of bodv without the consideration of any form or other accident
xcept only magnitude or extension, and aptness to receive form and other
accident. So that whensoever we have use of the name body in general, if we
use that of materia prima, we do well. For when a man, not knowing which
was first, water or ice, would find out which of the two were the martter of
both, he would be fain to suppose some third matter which were neither of
these two; so he that would find out what is the matter of all things ought to
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suppose such as 1s not the matter of anything that exists. Wherefore Mmatery,
prima is nothing;: and therefore they do not attribute to it form or any other
accident, besides quantity: whercas all singular things have their forms and
accidents certain.

Materia prima thereforce is body in general, that is, body considered univer.
sally, not as having neither form nor any accident, but in which no forn, .,
any other accident but quantity are at all considered, that is, they arc
drawn into argumentation. (p. n8)°

‘The next great name 1n English philosophy is Locke's. His philos,.
phy is nominalistic, but does not regard things from a logical point ¢
vicw at all. Nominalism, however, appears in psychology as sensatio,-
alisin; for nominalism arises from taking that view of reality which
regards whatever 1s in thought as caused by something 10 sense, ang
whatever is 1n sense as caused by something without the mind. By,
everybody knows that this is the character of Locke’s philosophy [l
believed that every idea springs from sensation and from his (vaguel,
explained) reflection. '

Berkeley 1s undoubrtedly more the offspring of Locke than of any
other philosopher. Yet the influence of Hobbes with him is very evi-
dent and great; and Malebranche doubtless contributed to his thought.
But he was by nature a radical and a nominalist. His whole philosophy
rests upon an extreme nominalism of a sensationalistic type. He sets
out with the proposition (supposed to have been alrcady proved by
Locke), that all the ideas in our minds are simply reproductions of
sensations, external and internal. e maintains, morcover, that sensa-
tions can only be thus reproduced in such combinations as might have
been given in immediate perception. We can conccive a man without
a head, becausc there is nothing in the narure of sense to prevent our
seeing such a thing; but we cannot conceive a sound without anv pitch,
because the two things are necessarily united in perception. On this
principle he denies that we can have any abstract gencral ideas, that
15, that universals can exist in the mind: if I think of a man it must be
eicher of a short or a long or a middle-sized man, because if | sce a inan
he must be one or the other of these. In the first draft of the Introduc
tion of the Principles of Human Knowledge, which is now for the nirst
time printed, he even goes so far as to censure Ockam for admittng
that we can have general terms in our mind; Ockam’s opinion being
that we have in our minds conceptions, which are singular themselves.
but are signs of many things." But Berkeley probably knew only of

*The sole difference berween Ockam and Hobbes is that the former admmts [hc.
universal signs in the mind to be natural, while 1the latter thinks they only follow
institnted language. The consequence of this difference is that, while Ockam regards all
truth as depending on the mind’s nawarally imposing the same sign on two things.
Hobbes will have i that the first truths were established by convention. But both would
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2 from hearsay, and perhaps thought he occupied a position like
f Locke. Locke had a very singular opinion on the subject of
al conceptions. be says—

we nicely reflect upon them, we shall find that general ideas are fictions,
atrivances of the mind, that carry difficulty with them, and do not so
offer themselves as we are apt to 1magine. For example, does it not
ome pains and skill to form the general idea of a triangle (which 1s

e most abstract, comprehensive, and difficulr); for it must be neither
jor rectangle, neither equilateral, equicrural, nor scalenon, but all and
f these at once? In effect, is something imperfcct that cannor exist, an
erein some parts of several different and inconsistent ideas are put

b this Berkeleyv replies:—

is here said of the difficulty that abstract ideas carrv with them, and
and skill requisite in forming them. And it is on all hands agreed that
s nced of great toil and labor of the mind to emancipate our thoughts
rticular objects, and raise them to those sublime speculations that are
nt about abstract idcas. From all which the natural consequence
m to be, that so difficult a thing as the forming of abstract ideas was
ssary Lo communication, which is so easy and familiar to all sort of
But we are told, if they sccm obvious and easy to grown men, it s only

e by constant and familiar usc they are made so. Now, 1 would fain
fat what timc it is men are employed in surmounting that difficulty. It
1 be when they are grown up, for then it seems they are not conscious
painstaking: it remains, therefore, to be the business of their childhood.
surcly the great and multiplied labor of framing abstract notions will be
1 a2 hard task at that tender age. Is it not a hard thing to imagine that a
¢ of children cannot prate together of their sugar-plums and rattles, and
t of their little trinkets, ull they have first tacked together numberless
sistencies, and so formed in their minds abstract general ideas, and an-
d them to every common name they make usc of?"!

n his private note-book Berkeley has the following=—“Mem. To
 the killing blow at the last, ¢.g. in the matter of abstraction to
2 Locke’s general triangle in the last.”"?

re was certainly an opportumty for a splendid blow here, and

rom this nominalism he deduces his idealistic doctrine. And he
it beyond any doubt that, if this principle be admitted, the exis-

Hess allow thai there is something in re 1o which such truths corresponded. But the
Eof Berkelcy's umplicaiion would be that there are no universal thought-signs at all
ice it would follow that there is no truth and no judgments but propositions spoken
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tence of matter must be denied. Nothing that we can know or even
think can exist without the mind, for we can only think reproductions
of sensations, and the esse of these is percipt. To put it another way, we
cannot think of a thing as existing unperceived, for we cannot scparate
in thought what cannot be separated in perception. It i1s true, I can
think of a tree in a park without anybody by to see it; but I cannot
think of 1t without anybody to imagine 1t; for I am aware that I am
imagining it all the ume. Syllogistically: trees, mountains, rivers, and
all sensible things are perceived; and anything which is perceived s
a sensation; now for a sensation to exist without being perceived s
impossible; therefore, for any sensible thing to exist out of perception
is impossible. Nor can there be anvthing out of the mind Which resens-
bles a sensible object, for the conception of likeness cannot be separated
from likeness between ideas, because that is the only likeness which
can be given in perception. An idea can be nothing but an idea, and
it is absurd to say tharanything inaudible can resemble a sound, or that
anything invisible can resemble a color. But what exists without the
mind can neither be heard nor seen; for we perceive only sensations
within the mind. It is said that Matrer exists without the mind. But
what is meant by matter? It is acknowledged to be known only as
supporting the accidents of bodies; and this word ‘supporting’ in this
connection is a word without meaning. Nor is there any necessity for
the hypothesis of external bodies. What we observe 1s that we have
ideas. Were there any use in supposing external things it would be o
account for this fact. But grant that bodies exist, and no one can sav
how they can possibly affect the mind; so that instead of removing a
difficulty, the hypothesis only makes a new one.

But lhough Berkeley thinks we know nulhmg out of the mind, he
by no means holds that all our experience is of a merely phantasma-
goric character. It is not all a dream; for there are two lhmgs which
distinguish experience from imagination: one is the superior vividness
of experience: the other and most important s its connected character.
Its parts hang together in the most intimate and intricate conjunction,
in consequence of which we can infer the future from the past. “These
two things it is,” says Berkeley, in effect, “which constitute realitv. |
do not, therefore, deny the reality of common experience, although |
deny 1ts externality.” Here we scem to have a third new conception
of reality, different from either of those which we have insisted are
characteristic of the nominalist and realist respectively, or if this is to
be identified with either of those, it is with the realist view. Is not this
something quite unexpected from so extreme a nominalistz To us, at
least, it seems that this conception is indeed required to give an air of
common sense to Berkeley’s theory, bur that it is of a totally different
complexion from the rest. It scems to be something imported into his
philosophy from without. We shall glance at this point again pres-
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ntly. He goes on to say that ideas are perfectly inert and passive. One
a does not make another and there 1s no power or agency in it
ence, as there must be some cause of the succession of ideas, it must
2 Spirit. ‘There is no idea of a spirit. But I have a consciousness of the
crations of my spirit, what he calls a notion of my acuvity in calling
y ideas at pleasure, and so have a relative knowledge of myscelf as an
ve being. But there is a succession of ideas not dependent on my
, the ideas of perception. Real things do not depend on my thought,
t have an existence distinet from being perceived by me; but the esse
everything is percips; therefore, there must be some other mind wherein
y exist. ““As sure, therefore, as the sensible world really exists, so sure
therc an infinite omnipotent Spirit who conrains and supports it.”"?
is puts the keystone into the arch of Berkelevan idealism, and gives
icory of the relation of the mind to external nature which, com-
ed with the Cartesian Divine Assistance, is very satisfactory. It has
en well remarked that, if the Cartesian dualism be admitted, no
ine assistance can cnable things to affect the mind or the mind
igs. bur divine power must do the whole work. Berkelev’s philoso-
y. like so manyv others, has partly originated in an attempt to escape
inconveniences of the Cartesian dualism. God, who has created our
rits. has the power immediately to raise ideas in them: and out of
isdom and benevolence, he does this with such regularity that
ideas mayv serve as signs of one another. lence, the laws of
ture. Berkeley does not explain how our wills act on our bodies, but
aps he would say that to a certain himited extent we can produce
eas in the mind of God as he does in ours. But a material thing being
ly an idea, exists only so long as it is in some mind. Should every
nd cease to think it for a while, for so long 1t ceases to exist. Its
‘manent existence is kept up by its being an idea in the mind of God.
re we see how superficially the just-mentioned theory of reality is
id over the body of his thought. If the reality of a thing consists in
 harmony with the body of realitics, it is a quite ncedless extrava-
nce to say that 1t ceases to exist as soon as it 1s no longer thought of.
the coherence of an idea with experience in general does not
nd at all upon its being actually present to the mind all the time.
it is clear that when Berkeley savs that reality consists in the
nnection of experience, he is simply using the word reality in a sense
“his own. That an object’s independence of our thought about it is con-
tuted by its connection with experience in general, he has never
dnceived. On the contrary, that. according to hin, is effected by its
¢ing in the mind of God. In the usual sense of the word reality,
ercfore, Berkeley's doctrine is that the reality of sensible things
Sides only in their archetypes in the divine mind. This is Platonistic,
Mt it is not realistic. On the contrary, since it places reality wholly
Ut of the mind in the cause of sensations, and since it denies reality
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(in the true sensce of the word) to sensible things in so far as they are
scnsible, it 15 distinetly nominahistic. Historically there have bee,
prominent examples of an alliance berween nominalism and Plar,.
nism. Abé¢lard and John of Salisbury, the only two defenders of nom;.
nalism of the time of the grear controversy whose works remain to ys,
arc both Plaronists: and Roscellin, the famous author of the sentens;y
de flatu wocts, the first man in the Middle Ages who carried attention
to nominalism, is said and believed (all his writings are lost) to have
been a follower of Scotus Erigena, the grear Platonist of the ninth
century. The reason of this odd conjunction of doctrines may perhaps
be guessed at. The nominalist, by isolating his reality so entirely fron,
mental influence as he has done, has made 1t somethiing which the
mind cannot conceive: he has created the so often talked of “impropor-
tion between the mind and the thing in itself.” And 1t is to overcome
the various difficulties to which this gives rise, that he supposes this
noumenon, which, being totally unknown, the imagination can play
about as it pleases, to be the emanation of archetvpal ideas. The reality
thus receives an intelligible nature again, and the peculiar inconve-
niences of nominalism are to some degree avoided."

It does not seem to us strange that Berkeley's idealistic writings
have not been received with much favor. They contain a great deal of
argumentation of doubtful soundness. the dazzling character of which
puts us more on our guard against it. They appear to be the produc-
uons of a most brillant, oniginal, powerful, but not thoroughly disci-
plined mind. He 1s apt to set out with wildly radical propositons.
which he qualifies when they lead him to consequences he 1s not
prepared to accept, without seeing how great the importance ot his
admissions is. He plainly begins his principles of human knowledge
with the assumption that we have nothing in our minds but sensations,
external and internal, and reproductions of them in the imagination.
This goes far bevond Locke; it can be maintained only by the help of
that “mental chemistry™ started by Hartley."* But soon we find him
admitting various notions which are not ideas, or reproductions of
sensations, the most striking of which 1s the notion of a cause. which
he leaves himself no way of accounting for experientially. Again. he
lays down the principle that we can have no ideas in which the scnsa-
tions are reproduced in an order or combination different from what
could have occurred 1n experience; and that therefore we have no
abstract conceptions. But he very soon grants that we can consider 2
triangle, without attending to whether it 1s equilateral, isosceles. or
scalene; and does not reflect that such exclusive attention constitutes
a species of abstraction. His want of profound study is also shown i1
his so wholly mistaking, as he docs, the function of the hvpothesis of
matter. He thinks its only purpose is to account for the production of
ideas in our minds, so occupied is he with the Cartesian problem. But
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¢ real part that material substance has to plav is to account for (or
rmulate) the constant connection between the accidents. In his the-
v, this office is performed by the wisdom and benevolence of God
exciting ideas with such regularity that we can know what to ex-
ct. T'his makes the unity of accidents a rational unity, the material
eory makes it a unity not of a directly intellectual ongin. The ques-
n 18, then, which does experience, which does science decide for®
es it appear that in nature all regularities are directly rational, all
pses final causes; or does it appear that regularities extend beyond
requirement of a rational purpose, and are brought about by me-
inical causes® Now science, as we all know, 1s generally hostile to
e final causes, the operation of which it would restrict within certain
heres, and it finds decidedly an other than directly intellectual regu-
ity in the umiverse. Accordingly the claim which Mr. Collyns
non, Professor Fraser, and Mr. Archer Butler make for Berkelevan-
1, that it 1s especaially fit to harmomize with scientific thought, is as
as possible from the truth. The sort of science that his idealism
uld foster would be one which should consist in saying what each
tural production was made for. Berkeley's own remarks about natu-
philosophy show how little he sympathized with physicists. They
uld all be read; we have only room to quote a detached sentence

AWO—

1'o endcavor to explain the production of colors or sound by figure, mo-
1, magnitude, and the like, must needs be labor in vain. . . . In the business
vitation or mutual attraction, because it appears in many instances, some
straightway for pronouncing it universal; and thar to atrract and be ar-
cted by cvery body is an essential quality inherent in all bodies whatever.
“There is nothing necessary or essential in the case, but it depends entirely
the will of the Governing Spirit. who causes certain bodies to cleave
rcther or tend towards each other according to various laws, whilst he keeps

rs at a fixed distance: and to some he gives a quite contrary tendency, to
asunder just as he sees convenient. . . . First, it is plain philosophers amuse
selves in vain, when they inquire for any natural efficient cause, distinct
mind or spirit. Secondly, considering the whole creation is the workman-
p of a wwise and good Agent, it should seem to become philosophers to employ
eir thoughts (contrary to what some hold) about the final causcs of things;
d I must confess | see no reason why pointing out the various ends to which
atural things are adapred, and for which they were originally with unspeak-
ble wisdom contrived, should not be thought one good way of accounting for
lem, and altogerher worthy of a philosopher. (Vol. I, p. 466)'¢

After this how can his disciples say “that the true logic of pbysics is the
t conclusion from bis system!”"’

As for that argument which is so much used by Berkeley and
dthers, that such and such a thing cannot exist because we cannot so
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much as frame the idea of such a thing.—that matter, for example_ .
impossible because i1t i1s an abstract idea. and we have no abstry;
1deas,—ir appears to us to be a mode of reasoning which 1s to be use
with extreme caution. Are the facts such, that if we could have an ide,
of the thing in question, we should infer its existence, or are they n:
If not, no argument is necessary against its existence, until somethin
is found out to make us suspect it exists. But if we ought to infer that
it exists, if we only could frame the idea of it, why should we allo.
our mental incapacity to prevent us from adopting the proposition
which logic requires? If such arguments had prevailed in mathemanie.
(and Berkeley was equally strenuous in advocating them there), and if
cverything about negative quantities, the square root or minus, and
infinitesimals, had been excluded from the subject on the ground thar
we can form no idea of such things, the science would have been
simplified no doubt, simplified bv never advancing to the more difli-
cult matters. A better rule for avoiding the deceits of language is this
Do things fulfil the same function practically? Then let them be signi-
fied by the same word. Do they not? Then let them be distinguished.
If T have learned a formula in gibberish which in any wav jogs v
memory so as o enable me n each single case to act as though I had
a general idea, what possible uulity is there in distinguishing between
such a gibberish and formula and an idea? Why use the terin a gencral
idea 1 such a sense as to separate things which, for all expenential
purposes, are the same?

The great inconsistency of the Berkeleyan theory, which prevents
his nominalistic principles from appearing in their true colors, is that
he has not treated mind and matter in the same way. All that he has
said against the existence of matter might be said against the existence
of mind; and the only thing which prevented his seeing that, was the
vagueness of the Lockian reflection, or faculty of internal perception
It was not until after he had published his svstematic exposition of his
doctrine, that this objection ever occurred to him. He alludes to it 10
one of his dialogues, but his answer to it is very lame. Hume seizcd
upon this point, and, developing it, equally denied the existence of
mind and matter. maintaining that only appearances exist. Humc's
philosophy is nothing but Berkeley’s, with this change made in 1t, and
written by a mind of a more sceptical tendency. The innocent bishop
generated Hume; and as no one disputes that Hume gave rise to 1/l
modern philosophy of every kind, Berkelev ought to have a far more
important place in the history of philosophy than has usually been
assigned to him. Lhis doctrine was the half-way station, or necessary
resting-place between Locke's and Hume's.

Hume's greatness consists in the fact that he was the man who had
the courage to carry out his principles to their utmost consequences.
without regard to the character of the conclusions he reached. But
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ther he nor any other one has set forth nominalism in an absolutely
roughgoing manner; and 1t is safe to say that no one ever will,
less it be to reduce 1t to absurdity.

¢ ought to say one word about Berkeley's theory of vision. It was
oubtedly an extraordinary piece of reasoning, and might have
ed for the basis of the modern science. Historically it has not had
ortunc, because the modern science has been chiefly created in
many, where Berkeley is little known and greatly misunderstood.
may fairly say that Berkeley taught the English some of the most
tial principles of that hy pothesis of sight which is now getting to
ail, more than a century before they were known to the rest of the
}d. This is much; bur what is claimed by some of his advocates 1s
unding. Onc writer says that Berkeley's theory has been accepted
leaders of all schools of thought! Professor Fraser admits that
as attracted no attention in Germany, but thinks the German mind
a priori to like Berkeley’s reasoning.'® But Helmholtz, who has
e more than any other man to bring the empiricist thcory into
or, says: “Our knowledge of the phenomena of vision is not so
iplete as to allow only one theory and exclude every other. It scems
1e that the choice which different savans make between different
pries of vision has thus far been governed more by their metaphysi-
nclinations than by any constraining power which the facts have

the fundamental proposition of which, as it 1s of Berkeley’s, is that
ensations which we have in secing are signs of the relations of
s whose interpretation has to be discovered inductively. In the
eration of the signs and of their uses, Berkeley shows considera-
power in that sort of investigation, though there is naturally no
v close resemblance between his and the modern accounts of the
atter. There i1s no modern physiologist who would not think that
rkeley had greatly exaggerated the part that the muscular sensc
ays in vision.

Berkeley's theory of vision was an important step in the develop-
ent of the associationalist psychology. He thought all our concep-
ons of body and of space were simply reproductions in the imagina-
n of sensations of touch (including the muscular sense). This, if it
erc true, would be a most surprising case of mental chemistry, that
of a sensation being felt and yet so mixed with others that we cannot
Y an act of simple attention recognize 1t. Doubtless this theory had
$ influence in the production of Hartley’s system.

- Hume’s phenomenalism and Hartley's associationalism were put
Orth almost contemporaneously about 1750. They contain the funda-
Nental positions of the current English “positivism.” From 1750 down
0 1830—eighty ycars—nothing of particular importance was added to
e nominalistic doctrine. At the beginning of this period Hume was
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toning down his carlier radicalism, and Smith's theory of Moral Senti-
ments appeared. Later came Pricstley’s materialism, but there was
nothing new in that; and just at the end of the period, Brown's Lectures
on the Human Mind. The great body of the philosophy of those eighty
ycars is of the Scotch common-sense school. Itis a weak sort of realistic
reaction, for which there is no adequate explanation within the sphere
of the history of philosophy. It would be curious to inquire whether
anything in the history of society could account for it. 1n 1829 appeared
James Mill's Analysis of the Human Mind, a really great nominalistic
book again. This was followed by Stuart Mill's Logic in 1843. Since
then, the school has produced nothing of the first importance; and it
will very likely losc its distinctive character now for a tim, by being
merged in an empiricism of a less metaphysical and more working
kind. Already in Stuart Mill the nominalism is less salicnt than in the
classical writers; though it is quite unmistakable.

Thus we sce how large a part of the metaphysical ideas of to-day
have come to us by inheritance from very carly times, Berkeley beiny
one of the intellectual ancestors whose labors did as much asany one’s
to enhance the value of the bequest. The realistic philosophy of the last
century has now lost all its popularity, except with the most conserva-
tive minds. And science as well as philosophy 1s nominalistic. The
doctrine of the correlation of forces, the discoveries of Helmholtz, and
the hypotheses of Liebig and of Darwin, have all that character of
explaining familiar phenomena apparently of a peculiar kind by eox-
tending the operation of simple mechanical principles, which belongs
to nominalism. Or if the nominalistic character of these doctrines
themselves cannot be detected, it will at least be admitted that they are
observed to carry along with them those daughters of nominalism.—
sensationalism, phcnomcna!ism' individualism, and matcrialism. That
physical science is necessarily connected with doctrines of a debasing
moral tendency will be believed by few. But if we hold that such an
effect will not be produced by these doctrines on a mind which really
understands them, we are accepting this belicf, not on expericnce.
which is rather against it, but on the strength of our general faith that
what is really true it is good to believe and evil ro reject. On the othee
hand. it is allowable to suppose that science has no essential affinity
with the philosophical views with which it scems to be every yeaf
more associated. History cannot be held to exclude this supposition:
and science as it exists is certainly much less nominalistic than the
nominalists think it should be. Whewell represents it quite as well as
Mill. Yer 2 man who enters into the scicnrific thought of the day and
has not materialistic tendencies. is getting to be an impossibility. So
long as there is a dispute between nominalism and realism, so long 2%
the position we hold on the question is not determined by any proof
indisputable, but is more or less a matter of inchination, a man as he
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On a New Class of
Observations, Suggested by
the Principles of Logic

MS nog. [First published, as MS 311, in Wy:235-37.] Written
in the summer of 1877, apparently for presentation, this brief
paper recommends the observational study of sensations (as
Peirce recommended for all sciences, even mathematics). Op-
posed to the “ordinary” view that “‘there are ultimate sensa-
tions without any general relations between them,” Peirce
argues that, although we can never completely capture in
general descriptions the differences between different sensa-
tions, we can “‘make an indefinite progress toward such a
result.” But if that is unconvincing, Peirce goes on to say,
perbaps we should try a phenomenological approach. Whether
there are pure and completely determinate individual sensa-
tions 1s a question that can be dealt with by observational
science; “here then,” be concludes, “'ts a wwhole world of obser-
vation, to which we bave been systematically blind, simply
because of a wrong metapbysical prejudice.™

It is usually admitted that there are two classes of mental represcn-
tations, Immediate Representations or Sensations and Mediate Repre-
sentations or Conceptions. The former are completely determinatc of
individual objects of thought; the latter are partially indeterminatc of
gencral objects. Granting that both these classes of objects exist. the
question of the principle of Individuation or of the respect in which
the individual differs from the general becomes one of extreme diffi-
cultv. Duns Scotus after a masterly criticism of all the atrempts ¥
answering it, puts forward the theory that the distinction is a peculiar
one without any general character, and therefore itself presenringlth'-"
peculiar aspect of individuality. Occam denies that any general objec™
of thought exist, which implies that no objects of thought have an?
resemblances, differences, or relations of any kind.! I on the other hand
have undertaken to show that just the reverse of this is the case. That
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» object is individual but that the things the most concrete have still

certain amount of indeterminacy. Take, Phillip of Macedon for ex-

mple. This object is logically divisible into Phillip drunk and Phillip

hber: and so on; and you do not get down to anything completely

erminate till you specify an indivisible instant of time, which is an

limit not attained 1n thought or in re.

It follows from this doctrine that we have no pure sensations, but

v sensational elements of thought. Thus, the difference between

¢ and red, since it contains a sensational element, cannot be fully

resented by any general description. As the sensational element is

15 case very large, the failure of any attempt to describe the

ffercnce between blue & red 1n general terms 1s very striking. But,

yrding to my theory of logic, since no pure sensations or individual

ects exist, 1t follows that there must be some relation between blue
d & some gencral respecet in which they differ, & therefore a step

be made towards a general description of their difference and if
general description 1s unsatisfactory, as it must be, then another
ation must exist between the two colors, & an addition based on it

y be made to the general description, & so on ad infinitum.

Here, then, are two metaphysical theories; the ordinary one and
e. According to the former, there are ultimate sensations without
general relations between them; according to the latter. although

diffcrences between different sensations can never be completely
ered by a gencral description, yet we may make an indefinite prog-
s toward such a result. Which 1s true? 1 have no need to make any
cial observations to determine that, any more than | would in a
estion of a Perpetual Motion. | rest upon general principles which
deduced by irrefragable reasoning, from facts so general as to be
nitted by all the world. But, for those who cannot understand this
isoning, | point to some facts which are not far to seek.

Differcnt sensations resemble onc another. That is sufficiently pa-
it, & there is already a relation between sensations which at once
ally & irretricvably overthrows the ordinary theory. Different sen-
ions also differ in intensity. There 1s another class of relations be-
cen them, irrcconcileable with their individual character. But it 1s
mmonly said that of relations of kind between different elementary
nsations there arc none. What none> When our ordinary language
assifics them according to their kinds into colors, sounds, tastes,
nells, feelings? This is not commonly noticed, but it is commonly said
mean by physicists) that there 1s no meaning in the comparison of
i€ intensity of a red and green light. Here | have 74 pieces of different
Jloured ribbons cach one numbered upon which | have made fre-
jucnt photometric experiments extending over a period of 12 months.?
NOw / sav that a red and green can be compared in intensity with a
Onsiderable degree of accuracy. On another occasion, when the fig-
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ures arc rclevant, 1 will give them. They are not so now, because vou
can all sce that that red is darker than that blue & that that blue s
darker than that red. There is an uncertainty in the judgment, a proba-
ble error. But that probable error is only another fact, another numer:-
cally determinate relation between the two sensations. So with a light
& a sound. Theyv can also be compared in intensity. Consider with
equal attention the sound of a cannon or the appearance of a sixth
magnitude star. Which is most intense? Can there be any doubt. Con-
sider the light of the sun, & the sound of a falling pin. In the laws of
these relations of intensity between different sensations there 15 an
immense research, a branch of science. T'hese are not the only relations
between sensations but they are the most tangible ané the natural
starting point,

Here then is a whole world of observation, to which we have been
systematically blind, simply because of a wrong metaphysical preju-
dice. One of the most accomplished men of science in the country went
so far as to say to me the other day, that there was no reason to supposc
that the sensations of color of one person had any resemblance 1o those
of another! Violently as this flies in the face of the principles of induc-
uve reasoning, | was not surprized to hear it said, because as Aristorle
says €ite Ppthooodmréov dhocodnréov eive pn Pthocodnreoy
dhocodmTéov, mavTws S€ dpthocodnréov.! Whether we have an
antimetaphyvsical metaphyvsics or a pro-mctaphysical metaphysics, a
metaphysics we are sure to have. And the less pains we take with 11
the more crudely metaphysical it will be.

The Fixation of Belief

P 107: Popular Science Monthly 12 (November 1877):1-15.
[Also published in W3:242-57 (with parts of earlier versions,
MSS 18718y [pp. 22-28]) and in CP §.358-87. Peirce intended
to use this paper as essay 8 of bis 1893 “Search for a Method,”
as chapter § of bis 1804 “How to Reason” (MS 407), and as
the first essay in bis 19og/10 “Essays on the Reasoning of
Science™ (MS 334). Substantizve changes in these two are re-
corded in the Notes; for the bandwritten sections in MS 407
and the changes taken from an offprint that is no longer
extant, see the CP.] This is the first of a series of six papers,
collectively titled “llustrations of the Logic of Science”: at
least one more paper <uas projected, and they were once listed
as a forthcoming book in Appleton’s Intcrnational Scientific
Series. The objectize of the “lllustrations™ is “‘to describe the
method of scientific investigation,” and they contain, as
Peirce later recalled, “the carliest formulation of a method of
logical analysis that [I] bad bad the babit of alluding to as
[my] ‘pragmatism,’ " or “the tiny sced that under the culture
of richer minds, grew into the goodly tree of that same appel-
lation that already begins to afford a comfortable and <whole-
some lodge for many a soul ™ In the first paper. be develops
bis thesis that thought is a form of inquiry, and belicf the
cessation of doubt, and be empbasizes the self-corrective na-
ture of the scientific method. He further discusses four methods
of fixing belief (those of tenacity and of authority, the a
priori method, and the method of science) and argues that
only the fourth, which alone appeals to an “external perma-
nency,” can lead to success in the long run.

Few persons care to study logic, because everybody conceives him-
to be proficient cnough in the art of rcasoning already. But 1
serve that this satisfaction is limited to one’s own ratiocination, and
s not extend to that of other men.
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We come to the full possession of our power of drawing inference,
the last of all our faculties, for it is not so much a natural giftas a |,
and difficult art. The history of its practice would make a grand subje,
for a book. The mediaval schoolmen, following the Romans. mad,
logic the earliest of a boy's studies after grammar, as being verv eas,
So it was, as they understood it. Its fundamental principle, accordin,
to them, was. that all knowledge rests on either authority or rtasm;-_
but that whatever 1s deduced by reason depends ultimately ona pren,.
is¢ derived from authornity. Accordingly, as soon as a boy was perfec,
in the syllogistic procedure, his intellectual kit of tools was held to e
complete.

To Roger Bacon, that remarkable mind who 1n tk2 middle of the
thirteenth century was almost a scientific man, the schoolmen’s con.
ception of reasoning appeared only an obstacle to truth. He saw tha
experience alone teaches anything—a proposition which to us scems
easv to understand, because a distinct conception of experience has
been handed down to us from former generations; which to him also
seemed perfectly clear, because its difficulties had not yet unfolded
themselves. Of all kinds of experience, the best, he thought. was inte-
rior illumination, which teaches many things about Nature which the
external senses could never discover, such as the transubstantiation of
bread.!

Four centuries later, the more celebrated Bacon, in the first book
of his Novum Organum, gave his clear account of experience as some-
thing which must be open to verification and reéxamination. Bur,
superior as Lord Bacon’s conception is to earlier notions, a modern
rcader who is not in awe of his grandiloquence s chiefly struck by the
imnadequacy of his view of scientific procedure. T'hat we have only to
make some crude experiments, to draw up briefs of the results in
certain blank forms, to go through these by rule, checking off cvery-
thing disproved and setting down the alternatives, and thar thus in 2
few vears physical scicnce would be finished up—what an idea’ "¢
wrote on science like a Lord Chancellor,” indeed.?

The carly scientists, Copernicus, Tycho Brahe, Kepler, Galileo.
and Gilbert,” had methods more like those of their modern brethren.
Kepler undertook to draw a curve through the places of Mars:* and’
his greatest service to scicnce was in impressing on men’s minds that
this was the thing to be done if they wished to improve astronomy: that
they were nor to content themselves with inquiring whether one sy
tem of epicycles was better than another, but that they were to sit
down to the figures and find out what the curve, in truth, was. He
accomplished this by his incomparable energy and courage. blunder
ing along in the most inconceivable way (to us),’ from one irration!

*Not quite so, but as nearly so as can be 10ld in a few words.
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pothesis to another, until, after trving twenty-two of these, he fell,
e mere exhaustion of his invention, upon the orbit which a mind
furnished with the weapons of modern logic would have tried
ost at the outset.
In the same way, everv work of science great enough to be remem-
for a few generations affords some exemplification of the defec-
state of the art of reasoning of the time when it was written; and
¢ chief step in science has been a lesson in logic. It was so when
pisier and his contemporaries took up the study of chemistry. The
emist’s maxim had been, “Lege, lege, lege, labora, ora, et relege.””
ier’s method was not to read and pray, not to dream that some
o and complicated chemical process would have a certain effect, to
t into practice with dull pauence, after its mevitable failure to
m that with some modification it would have another result, and
nd by publishing the last dream as a fact: his way was to carry his
1 into his laboratory, and to make of his alembics and cucurbats
ruments® of thought, giving a new conception of reasoning, as
ething which was to be done with one’s eyes open, by manipulat-
al things instead of words and fancies.
‘he Darwinian controversy is, in large part, a question of logic.
Darwin proposed to apply the statistical method to biology. The
e thing had been donc 1n a widely different branch of science, the
of gases.” Though unable to say what the movements of any
ticular molccule of a gas would be on a certain hypothesis regard-
the constitution of this class of bodies, Clausius and Maxwell were
able,' by the application of the doctrine of probabilities, to predict
t in the long run such and such a proportion of the molccules
uld, under given circumstances, acquire such and such velocitics;
at there would take place, every sccond, such and such a number!!
collisions, etc.; and from these propositions were able to deduce
n propertics of gascs, especially in regard to their heat-relations.
like manner. Darwin, while unable to say what the operation of
fation and natural sclection in any individual case will be, demon-
fates that in the long run they will adapt animals to their circum-

ances. Whether or not existing animal forms are due to such action,

What position the theory ought to take, forms the subject of a
Cussion in which questions of fact and questions of logic are curi-
sly interlaced.

Il

The object of reasoning is to find out, from the consideration of
lat we already know, something else which we do not know. Conse-
ently, reasoning is good if it be such as to give a true conclusion from.
ie premises. and not otherwise. Thus, the question of its validity is ¢
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purely onc of fact and not of thinking. A being the premiscs and B 1/,
conclusion,'” the question is, whether these facts are really so relateq
that if A is B is. If so, the inference is valid: if not, not. It is not in 1l.\,\l.
least the question whether, when the premises are accepted by (1,
mind, we feel an impulse to accept the conclusion also. It is true h,,
we do generally reason correctly by nature. But that is an accident. (.
true conclusion would remain truc if we had no impulse to accep .
and the false one would remain false, though we could not resist ()¢
tendency to believe in it

We are, doubtless, in the main logical animals, but we are 1
perfectly so. Most of us, for example, arc naturally more sanguine and
hopeful than logic would justify. We scem to be so constiruted that i,
the absence of any facts to go upon we are happy and self-satisficd. .,
that the effect of experience is continually to contract our hopes and
aspirations. Yct a hfetime of the application of this corrective does 110
usually eradicate our sanguine disposition. Where hope is unchecke|
by any experience, it is likely that our optimism is extravagant. Loy,
cality in regard to practical matters' is the most useful quality an
animal can possess, and might, therefore, result from the action of
natural sclection; but outside of these it is probably of more advantaye
to the animal to have his mind filled with pleasing and encouracing
visions, independently of their truth; and thus, upon unpracucal sub-
jects, natural sclection might occasion a fallacious tendency of
thought.

That which determines us, from given premises, to draw onc infer-
ence rather than another, 1s some habit of mind, whether it be constitu-
tional or acquired. The habit is good or otherwisc, according as 1t
produces true conclusions from true premises or not: and an inference
1s regarded as valid or not, without refercnce to the truth or falsity of
its conclusion specially, but according as the habit which determines
it is such as to produce true conclusions in general or not. The particu-
lar habit of mind which governs this or that inference mav be formu-
lated 1n a proposition whose truth depends on the validity of the
inferences which the habit determines; and such a formula is called 2
guiding principle of inference. Suppose, for example. that we obscrie
that a rotating disk of copper quickly comes to rest when placed
between the poles of a magnet, and we infer that this will happen with
every disk of copper. The guiding principle is, that what is truc of one
picce of copper is truc of another. Such a guiding principle with regard
to copper would be much safer than with regard to many other sub-
stances—brass, for example.

A book might be written to signalize all the most important of these
guiding principles of reasoning. It would probably be, we must con’
fess, of no service to a person whose thought is directed wholly 10
practical subjects, and whose activity moves along thoroughly-bearen
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s, The problems which present themselves to such a mind are
rs of routine which he has learned once for all to handle in
ng his business. But let a man venture into an unfamiliar field,
his results are not continually checked by expcerience, and all
hows that the most masculine intellect will oftrimes lose his

1on. And in such a case some general study of the guiding
bles of reasoning would be sure to be found useful.

subject could hardly be treated, however, without being first
1. since almost anv fact may serve as a guiding principle. But 1t
pens that there exists a division among facts, such that in onc
re all those which are absolutely essential as guiding principles,
in the others are all which have any other interest as objects of
. This division is between those which are necessarily taken
nted in asking whether a certain conclusion follows' from
n premises, and those which are not imphed in that quesuon. A
ent’s thought will show that a variety of facts are already assumed
the logical question 1s first asked. Tt 1s implied, for instance, that
are such states of mind as doubt and belief—thar a passage from
) the other 1s possible, the object of thought remaining the same,
that this transition is subject to some rules which all minds are
bound by. As these are facts which we must already know before
an have any clear conception of reasoning at all, 1t cannot be
d to be anv longer of much 1nterest to inquire into their truth
tv. On the other hand, it is easy to believe that those rules of
ng which are deduced from the very idea of the process are the
S which are the most essential; and, indeed, that so long as it
lorms to these it will, at least, not lead to false conclusions from
premises. In point of fact, the importance of what may be deduced
M the assumptions involved in the logical question turns out to be
ter than might be supposcd, and this for reasons which it is difhi-
o exhibit at the outset. The only one which I shall here mention
hat conceptions which are really products of logical reflection,
out being readily seen to be so, mingle with our ordinary
ts, and arc frequently the causes of great confusion. This is the
 for example, with the conception of quality. A quality as such is
°T an objccr of obscrvation. We can sec that a thing is blue or green,
the quality of being bluc and the quality of being green are not
8s which we sce; they are products of logical reflection. The truth
At common-sense, or thoughrt as it first emerges above the level of
narrowly practical, is deeply imbued with that bad logical quality
Which the cpithet metaphysical is commonly applied; and nothing
clear it up but a severe course of logic.
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We generally know when we wish to ask a question and when v
wish to pronounce a judgment, for there is a dissimilarity between the
sensation of doubuing and thar of believing.

But this 1s not all which distinguishes doubt from belief. There i
a practical difference. Our beliefs guide our desires and shape ou;
actions. The Assassins, or followers of the Old Man of the Mountain.
used to rush into death at his least command, because they belicve
that obedience to him would insure everlasting felicity. Had they
doubted this. they would not have acted as they did. So it is with ever,
beliet, according to its degree. The fecling of believing is 2 more or less
sure indication of there being established in our nature some habi
which will determine our actions. Doubt never has such an effcet

Nor must we overlook a third point of difference. Doubrt is an
uneasy and dissatisfied state from which we struggle to free ourselves
and pass into the state of belief; while the latter is a calm and satisfac-
tory state which we do not wish to avoid, or to change to a belief in
an_\:lhing clse.® On the contrary, we cling tenaciously, not mercly 1o
believing, but to believing just what we do believe.

Thus, both doubt and belief have positive eftects upon us, though
very different ones. Belief does not make us actat once, but puts us into
such a condition that we shall behave in a certain way, when the
occasion arises. Doubt has nort the least effect of this sort, but stimu-
lates us to action'® until it is destroyed. This reminds us of the irrita
tion of a nerve and the reflex action produced thereby; while for the
analoguc of belief, in the nervous system, we must look to what ure
called nervous associations—for example, to that habit of the nerves in
consequence of which the smell of a peach will make the mouth water.

1AY

The irritauon of doubt causes a struggle to attain a state of bclucf
I shall term this struggle inguiry. though it must be admitted that this
1s sometinies not a very apt designation.

The irritation of doubt is the only immediate motive for the strugs
gle to attain belief. It is certainly best for us that our belicfs should b:
such as may truly guide our actions so as to satisfy our desires; and thi
reflection will make us reject any belief which does not seem 10 h‘“cr
been so formed as to insure this result. But it will only do so DY
creating a doubt in the place of that belief. With the doubt, therelores
the struggle begins, and with the cessation of doubt it ends. [ence.

i - the interferenc®
*] am not speaking of secondary cffects occasionally produced by the inte ric

of other impulses."’

the
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object of inquiry is the settlement of opinion. We may fancy that
is not cnough for us, and that we seek, not merelv an opinion, but
e opinion. But put this fancy to the test, and it proves groundless;
as soon as a firm behef is reached we are entirely satisfied, whether
clict be truc or false. And it is clear that nothing out of the sphere
r knowledge can be our object. for nothing which does not affect
pind can be the motive for 2 mental effort. The most that can be
ined is, that we seck for a belief that we shall think to be true.
¢ think cach one of our beliefs to be true. and. indeed, it is mere
logy to say so.

the scttlement of opinion is the sole end of inquiry is a very
rtant proposition. It sweeps away, at once, various vague and
eous conceptions of proof. A few of these may be noticed here.
Some philosophers have imagined that to start an inquiry it was
ecessary o utter a question or set it down upon paper, and have
ecommendcd us to begin our studies with questioning every-
But the mere putting of a proposition into the interrogative
bes not stimulate the mind to any struggle after belief. There
e a real and living doubt, and without this all discussion is idle.
Lis a very common idea that a demonstration must rest on some
te and absolutely indubitable propositions. These, according to
hool, arc first principles of a general nature; according to an-
are first sensations. But, in point of fact, an inquiry, to have that
etely satisfactory result called demonstration, has only to start
ropositions perfectly free from all actual doubt. If the premises
tin fact doubted at all, they cannot be more satisfactory than

Some people seem to love to argue a point after all the world is
mvinced of it. But no further advance can be made. When doubt
. mental action on the subject comes to an end; and, if it did go
would be without a purpose.

v

he settleinent of opinion is the sole object of inquiry, and if
s of the nature of a habit, why should we not attain the desired
¥ taking any answer to a question which we may fancy, and’®
nrly reiterating it to ourselves. dwelling on all which may con-
D that belief, and learning to turn with contempt and hatred
Anything which might disturb it> This simple and direct method
¥ pursucd by many men. I remember once being entreated not
1 a certain newspaper lest it might change my opinion upon
ade. “Lest | might be entrapped by its fallacies and misstate-
b was the form of expression. “You are not.” my friend said, “a
{ Student of political economy. You might, thercfore, easily be
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deceived by fallacious arguments upon the subject. You might, then,
if vou rcad this paper, be led to believe in protection. But you admi¢
that free-trade is the true doctrine; and you do not wish to believe wh
is not true.” 1 have often known this system to be deliberately adopted
Suill oftener, the instinctive dislike of an undccided state of mind.
exaggerated into a vague dread of doubt, makes men cling spasmod;-
cally to the views they already take. The man feels that, if he only holds
to his belief without wavering, it will be enurely satisfactory. Nor can
it be denied that a steadv and immovable faith yields great peace of
mind. It may, indced, give rise to inconveniences, as if a man should
resolutely continue to believe that fire would not burn him, or that he
would be eternally damned if he received his ingesta otherWwise than
through a stomach-pump. But then the man who adopts this methaod
will not allow that its inconveniences are greater than its advantages.
He will sav, “I hold steadfastly to the truth, and the truth is alwavs
wholesome.” And in many cascs it may very well be that the pleasure
he derives from his ealm faith overbalances any inconveniences result-
ing from its deceptive character. Thus, if it be true that dealh s
annihilation, then the man who believes that he will certainly o
straight to hcaven when he dics, provided he have fulfilled certam
simple observances in this life, has a cheap pleasure which wall not be
followed by the least disappointment. A similar consideration seens
to have weight with many persons in religious topics, for we fre
quently hear it said, “Oh, I could not believe so-and-so, because |
should be wretched if T did.” When an ostrich buries its head in the
sand as danger approaches, it very likely takes the happiest course. It
hides the danger, and then calmly says there is no danger; and, 1 it
feels perfectly sure there is none, why should it raise its head to see?
A man may go through life, systematically keeping out of view all that
might cause a change in his opinions, and if he only succeeds—basing
his method. as he does, on two fundamental psychological laws—TI do
not sce what can be said against his doing so. It would be an egotistical
impertinence to object that his procedure is irrational, for that only
amounts to saving that his method of settling belief is not ours He
does not propose to himself to be rational, and, indeed, will often talk
with scorn of man’s weak and illusive reason. So let him think as e
pleases.

But this method of fixing belicf, which may be called the method
of tenacity, will be unable to hold its ground in practice. The soci
impulse is against it. I’he man who adopts it will find that other ult“'f
think differently from him, and it will be apt to occur to him, in som®
saner moment, that their opinions are quite as good as his own.
this will shake his confidence in his belief. This conception, that a7

anc

: . ’ 1§
other man’s thought or sentiment may be equivalent to onc’s ow . !

a distinctly ncw step, and a highly important one. It arises from an
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npulse too strong in man to be suppressed, without danger of de-
troying the human species. Unless we make ourselves hermits, we
Il necessarily influence each other’s opinions: so that the problem
scomes how to fix belief, not in the individual merely, but in the
mmunity.

t the will of the starte act, then, instead of that of the individual.
t an institution be created which shall have for its object to keep
t doctrines before the attention of the people, to reiterate them
petually, and to tcach them to the voung: having at the same time
yer to prevent contrary doctrines from being taught, advocated, or
pressed. Let all possible causes of a change of mind be removed from
n's apprehensions. Let them be kept ignorant, lest they should learn
sted, so that they may regard private and unusual opinions with
red and horror. Then, let all men who reject the established belief
errified into silence. Let the people turn out and tar-and-feather
h men, or let inquisitions be made into the manner of thinking of
spected persons, and, when they are found guilty of forbidden be-
s, let them be subjected to some signal punishment. When complete
zement could not otherwise be reached, a general massacre of all
» have not thought in a certain way has proved a very eftective
ins of setthing opinion in a country. If the power to do this be
nting, let a list of opinions be drawn up, to which no man of the
L independence of thought can assent, and let the faithful be re-
to accept all these propositions, in order to segregate them as
ically as possible from the influence of the rest of the world.
This method has, from the carliest times, been one of the chicf
ans of upholding correct theological and political doctrines, and of
ving their universal or catholic character. In Rome, especially,
as been practised from the days of Numa Pompilius to those of Pius
nus.'® This is the most perfect example in history; but wherever
ere 15 a priesthood—and no religion has been without one—this
d has been more or less made usc of. Wherever there is an
racy, or a guild, or anv association of a class of men whose
sts depend or are supposed to depend on certain propositions,
€ will be inevitably found some traces of this natural product of
al feeling. Cruelties always accompany this system; and when it is
'stcntly carried out, they become atrocirties of the most horrible
din the cyes of any rational man. Nor should this occasion surprise,
the officer of a society does not feel justified in surrendering the
Tests of that society for the sake of mercy, as he might his own
ate intercests. It is natural, therefore, that sympathy and fellowship
uld thus produce a most ruthless power.

N judging this method of fixing belief, which may be called the
hod of authority, we must, in the first place, allow its immeasura-
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ble mental and moral superiority to the method of tenacity. Its success
is proportionatcly greater; and, in fact, it has over and over apaip
worked the most majestic results. The mere structures of stone which,
it has caused to be put together—in Siam, for example, in Egypt. and
in Europe—have many of them a sublimity hardly more than rivaled
by the greatest works of Nature. And, except the geological epoch..
there are no periods of time so vast as those which are measured b
some of these organized faiths. If we scrutinize the matter closely. w«
shall find that there has not been one of their creeds which has re-
mained always the same; yet the change is so slow as to be impercept-
ble during one person'’s life, so that individual belief remains sensibly
fixed. For the mass of mankind, then, there is perhaps no better
method than this. If it is their highest impulse to be intellectual slaves,
then slaves they ought to remain.

But no institution can undertake to regulate opinions upon every
subject. Only the most important ones can be attended to, and on the
rest men's minds must be left to the action of natural causes. Thi
imperfection will be no source of weakness so long as men are in such
a state of culture that one opinion docs not influence another—that 1,
so long as they cannot put two and two together. But in the most
priestridden states some individuals will be found who are raised
above that condition. These men possess a wider sort of social fechng:
they see that men in other countries and in other ages have held to very
different doctrines from those which they themselves have been
brought up to believe; and they cannot help sceing that it is the merc
accident of their having been taught as they have, and of their having
been surrounded with the manners and associations they have, that has
caused them to believe as they do and not far differently. And their
candor cannot resist the reflection that there is no reason to rate their
own views at a higher value than those of other nations and other
centuries: and this gives rise to doubts in their minds. _

They will further perceive that such doubts as these must exist o
their minds with reference to every belief which seems to be derer
mined by the caprice either of themselves or of those who originated
the popular opinions. The willful adherence to a belief, and the arbr-
trary forcing of it upon others, must. therefore, both be given up. and
a new method of settling opinions must be adopted, which shall not
only produce an impulse to believe, but shall also decide what propos”

rion it is which is to be belicved. Let the action of natural preferences
be unimpeded, then, and under their influence let men, conversing
together and regarding matters in different lights, gradually develop
belicfs in harmony with natural causes. 'This method resembles that
by which conceptions of art have been brought to maturity, The 111_0-“
p;:rfect example of it is to be found in the history of metaphysic
philosophy. Systems of this sort have not usually rested upon anY

-al
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served facts, at least not in any great degree. Thev have been chiefly

jopted because their fundamental propositions seemed “agreeable to

son.” This is an apt expression: it does not mean that which agrees

experience, but that which we find ourselves inclined to believe.

ato, for example, finds it agreeable to reason that the distances of the

estial spheres from one another should be proportional to the dif-

ent lengths of strings which produce harmonious chords.”® Many

osophers have been led to their main conclusions by considera-

s like this; but this is the lowest and least developed form which

ethod takes, for it is clear that another man might find Kepler’s

v, that the celestial spheres are proportional to the inscribed and

mscribed spheres of the different regular solids, more agreeable

his reason. But the shock of opinions will soon lead men to rest on

ferences of a far more universal nature. Take, for example, the

rrine that man only acts selfishly—that is, from the consideration

 acting in one way will afford him more pleasure than acting in

ther.*' This rests on no fact in the world, but 1t has had a wide

sprance as being the only reasonable theory.

I'his method is far more intellectual and respectable from the point

iew of reason than cither of the others which we have noticed.*

its failure has been the most manifest. It makes of inquiry some-
ng similar to the development of taste; burt taste, unfortunately, is
ays more or less a matter of fashion, and accordingly metaphysi-
s have never come to any fixed agreement, but the pendulum has
ing backward and forward between a more material and a more
itual philosophy, from the carliest times to the latest. And so from
, which has been called the a priori method, we are driven, in Lord
on's phrase, to a true induction.? We have examined into this a
1 method as something which promised to deliver our opinions
their accidenral and capricious element. But development, while
a process which eliminates the effect of some casual circumstances,
¢ magnifies that of others. This method, therefore, docs not differ
a very cssential way from that of authority. The government may
have lifted its finger to influence my convictions; | may have been
L outwardly quite free to choose, we will say, between monogamy
1 polvgamy, and, appecaling to my conscience only, | may have
icluded that the latter practice is in itself licentious. But when |
ne to see that the chief obstacle to the spread of Christianity among
cople of as high culture as the Hindoos has been a conviction of the
orality of our way of treating women, 1 cannot help sceing that,
dugh governments do not interfere. sentiments in their development
I be very greatly determined by accidental causes. Now, there are
e people, among whom I must suppose that my reader 1s to be
ind, who, when thev see that any belief of theirs is determined by
IV circumstance extrancous to the facts, will from that moment not
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merely admit in words that that belief is doubtful, but will experience
a real doubt of it, so that it ceases to be a belief.?*

To satisfy our doubts, therefore, it is necessary that a method
should be found by which our belicfs may be caused by nothing
human, but by some external permanency—by something upon which
our thinking has no effect. Some mystics imagine that they have such
a method in a private inspiration from on high. But that is only a form
of the method of tenacity, in which the conceprion of truth as some-
thing public ts not yet developed. Our external permanency would not
be external, in our sense, if it was restricted in its influence to one
individual. It must be something which affects, or might affect, every
man. And, though these affections are nccessarily as van'ous as arc
individual conditions, yect the method must be such that the ultimate
conclusion of every man shall be the same. Such is the method of
science. Its fundamental hypothesis, restated in more familiar lan-
guage, is this: There are real things, whose characters are entirely
independent of our opinions about them; those realities affect our
senses according to regular laws, and, though our sensations arc as
different as our relations to the objects, yet, by taking advantage of the
laws of perception, we can ascertain by reasoning how things really
are, and any man, if he have sufficient experience and reason enough
about it, will be led to the one true conclusion. The new conception
here involved is that of reality. It may be asked how I know that there
are any realities. If this hypothesis is the sole support of my method
of inquiry, my method of inquiry must not be used to support my
hypothesis. The reply is this: 1. If invesugation cannot be regarded as
proving that there are real things, it at least does not lead to a contrary
conclusion; but the method and the conception on which it is based
remain ever in harmony. No doubts of the method, therefore, neccs-
sarily arise from its practice, as is the case with all the others. 2. The
feeling which gives rise to any method of fixing belief is a dissatisfac-
tion at two repugnant propositions. But here already 1s a vague conces-
sion that there is some one thing to which a proposition should con-
form. Nobody, therefore, can really doubt that there are realities, or,”
if he did, doubt would not be a source of dissatisfaction. The hypothe-
sis, therefore, is one which every mind admits. So that the social
impulse does not cause me to doubt it. 3. Evervbody uses™ the scientific
method about a great many things, and only ceases to use it when he
does not know how to apply it. 4. Experience of the method has not
led me?’ 1o doubt it, but, on the contrary, scientific investigation has
had the most wonderful triumphs in the way of settling opinion.
These afford the explanation of my not doubting the method or the
hypothesis which it supposes: and not having any doubt, nor believing
that anybody else whom I could influence has, it would be the merest
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babble for me to sav more about it. If there be anybody with a living
doubt upon the subject, let him consider it. -

To describe the method of scientific investigation is the object of
this scrics of papers. At present I have only room to notice some points
of contrast between it and other methods of fixing belief.

This is the only one of the four methods which presents any dis-
tinction of a right and a wrong way. If I adopt the method of tenacity
and shut mysclf out from all influcnces, whatever | think necessary to
ing this is necessary according to that method. So with the method
of authority: the state may try to put down heresy by means which,
from a scientific point of view, seem very ill-calculated to accomplish
s purposes; but the only test on that method is what the state thinks,
o that it cannot pursue the method wrongly. So with the a priori
method. The very essence of it is to think as one is inclined to think.
All metaphysicians will be sure to do that, however they may be
nclined to judge each other to be perversely wrong. I'he Hegelian
ystem recognizes every natural tendency of thought as logical, al-
hough it be certain to be abolished by counter-tendencies. Hegel
links there is a regular system in the succession of these tendencies,
0 consequence of which, after drifting one way and the other for a
g time, opinion will at last go right. And it is true that metaphysi-
ans get the right ideas at last; Hegel's system of Nature represents
lerably the science of that*® day; and one may be sure that whatever
cientific investigation has put out of doubt will presently receive a
briori demonstration on the part of the metaphysicians. But with the
entific method the case is different. I may start with known and
rved facts to proceed to the unknown; and yet the rules which 1
ollow in doing so may not be such as investigation would approve.
€ test of whether | am truly following the method is not an immedi-
appeal to my feelings and purposes, but, on the contrary, itself
volves the application of the method. Hence it is that bad reasoning
as well as good reasoning is possible; and this fact is the foundation of
he practical side of logic.

It is not to be supposed that the first three methods of settling
nion present no advantage whatever over the scientific method.?®

2 priori method is distinguished for its comfortable conclusions. It is
€ nature of the process to adopt whatever belief we are inclined to,
and there are certain flatterics to the vanity of man which we all
believe by nature, until we arc awakened from our pleasing dream by
some rough facts. The method of authority will always govern the
Mmass of mankind; and those who wield the various forms of organized
orce in the state will never be convinced that dangerous reasoning
Ought nor to be suppressed in some way. If liberty of speech is to be
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untrammeled from the grosser forms of constraint, then uniformity of
opinion will be secured by a moral terrorism to which the respectabi)-
ity of society will give its thorough approval. Following the method
of authority is the path of peace. Certain non-conformities are permir-
ted: certain others (considered unsafe) are forbidden. These are differ-
ent in different countries and in different ages: but, wherever you are,
let it be known that vou seriously hold a tabooed belief, and you may,
be perfectly sure of being treated with a cruelty less brural but more
refined than hunting you like a wolf. Thus, the greatest intellectual
benefactors of mankind have never dared, and dare not now, to utter
the whole of their thought; and thus a shade of prima facie doubt is cast
upon every proposition which is considered essential to the securiny
of society. Singularly enough, the persecution does not all come from
without; but 2 man torments himself and is oftentimes most distressed
at finding himself believing propositions which he has been broughi
up to regard with aversion. The peaceful and sympathetic man will,
therefore. find it hard to resist the temptation to submit his opinions
to authority. But most of all | admire the method of tenacity for it,
strength, simplicity, and dircetness. Men who pursue it are distin-
guished for their decision of character, which becomes very easy with
such a mental rule. They do not waste time in trying to make up their
minds what they want. but, fastening like hightning upon whatever
alternative comes first, they hold to it to the end, whatever happens.
without an instant’s irresolution. This is one of the splendid qualities
which generally accompany brilliant, unlasting success. It is impossi-
ble not to envy the man who can dismiss reason, although we know
how it must turn out at last.

Such are the advantages which the other methods of setthing opin-
ion have over scientific investigation. A man should consider well of
them; and then he should consider that, after all, he wishes his opin-
ions to coincide with the fact, and that there is no reason why the
results of these three methods should do so. To bring about this effect
1s the prerogative of the method of science. Upon such considerations
he has to make his choice—a choice which is far more than the adop-
tion of any intellectual opinion, which is one of the ruling decisions
of his life, to which, when once made, he is bound to adhere. The force
of habit will sometimes cause a man to hold on to old beliefs, after he
is in a condition to see that they have no sound basis. But reflection
upon the state of the case will overcome these habits, and he ought to
allow reflection its full weight. People sometimes shrink from doing
this, having an idea that beliefs are wholesome which they cannot help
feeling rest on nothing. But let such persons suppose an analogous
though different case from their own. Let them ask themselves what
they would say to a reformed Mussulman who should hesirate to give
up his old notions in regard to the relations of the sexes; or to a
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eformed Catholic who should still shrink from reading the Bible.
Vould they not say that these persons ought to consider the matter
illy, and clearly understand the new doctrine, and then ought to
mbrace it, in its entirety> But, above all, let it be considered that what
.morc wholcsome than any particular belief is integrity of belief, and
hat to avoid looking into the support of any belief from a fear that it
)ay turn out rotten is quite as immoral as it is disadvantageous. T'he
erson who confesses that there is such a thing as truth, which is
stinguished from falsehood simply by this, that if acted on it will
arry us to the point we aim at and not astray, and then, though
mnvinced of this, dares not know the truth and seeks to avoid it 15 in
sorry state of mind indeed.

Yes. the other methods do have their merits: a clear logical con-
ience does cost something—just as any virtue, just as all that we
erish, costs us dear. But we should not desire it to be otherwise. The
us of a man’s logical incthod should be loved and reverenced as his
ride, whom he has chosen from all the world. He need not contemn
e others; on the contrary, he may honor them deeply, and in doing
e only honors her the more. But she is the one that he has chosen,
he knows that he was right in making that choice. And having
ade it, he will work and fight for her, and will not complain that
iere are blows to take, hoping that there may be as many and as hard
) give, and will strive to be the worthy knight and champion of her
rom the blaze of whose splendors he draws his inspiration and his
purage.
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intended to use this paper as essay g of bis 1893 “Scarch for
a Method™ and as chapter 16 of bis 1894 “How 10 Riuson™
(MS 322); the changes in MS 422 are recorded in the Nytes )
Written between 13 and 24 September 1877, while Peirce wwas
sailing to Plymouth, England, this paper criticizes Descartes®
doctrine of the clearness of ideas and goes on 1o develop
Petrce’s own theory, according to which there are three levels
or grades of clearness. The theory of meaning associated with
the third grade of clearness is represented in the pragmatic
maxim (and is sometimes thought of as an operationalist
theory). Peirce ends the paper by applying the pragmatic
maxim in bis examination of the meaning of several concep-
tions, including ‘realism’ (He later thought that bis early
pragmatism was too nominalistic.)

1

Whoever has looked into a modern treatise on logic of the coma
sort, will doubtless remember the two distinctions between clear

obscure conceptions, and between distinct and confused concep
They have lain in the books now for nigh two centurics, unimp

and unmodified, and are generally reckoned by logicians as aimonRg

gems of their doctrine.

A clear idea is defined as onc which is so apprehended that i

be recognized wherever it is met with, and so that no other Wi

mistaken for it. If it fails of this clearness, it is said to he obsc_
; vely sy

This is rather a neat bit of philosophical terminology;
is clearness that they were defining, 1 wish the logicians ha
definition a little more plain. Never to fail to recogniz
under no circumstances to mistake another for it, let 1t co
recondite a form it mav, would indced imply such prodi
and clearness of intellect as is seldom met with in this wor
other hand. mercly to have such an acquaintance with t

d made

¢ an ided
me in
gious |
1d. Or
he idea s
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o iliar with it, and to have lost all hesitancy in recogniz-
ey cases, hardly seems to deserve the name of clearness
»n, since after all it only amounts to a subjective feeling
hich may be entirely mistaken. 1 take it, however, that
jans speak of “clearncess,” they mean nothing more than
tv with an idca, since they regard the quality as but a
hich nceds to be supplemented by another, which they

Jea is defined as one which contains nothing which is

 is technical language:; by the contents of an idea logicians

patever is contained in its definition. So that an idea 1s

ehended, according to them, when we can give a precise

in abstract terms. Flere the professional logicians leave

-_r'~. I would not have troubled the reader with what they

£ it were not such a striking example of how they have
ring through ages of intellectual activity, listlessly disre-

nginery of modern thought, and never dreaming of ap-

sons to the improvement of logic. It is easy to show that

that familiar use and abstract distinctness make the per-
rehension has its only true place in philosophies which
en extinct; and it is now time to formulate the method of
a more perfect clearness of thought, such as we see and
e thinkers of our own time.

escartes set about the reconstruction of philosophy, his
s to (theoretically) permit skepticism and to discard the
e schoolmen of looking to authority as the ultimate source
done. he sought a more natural fountain of true princi-
essed to find it in the human mind; thus passing, in the
, from the method of authority to that of apriority, as
my first paper. Self-consciousness was to furnish us with
ntal truths, and to decide what was agrecable to reason.
vidently, not all ideas are true, he was led to note, as the
h of infallibility, that they must be clear. The distinction
dea seeming clear and really being so, never occurred to
 to introspection, as he did. even for a knowledge of
S, why should he question its testimony in respect to the
ir own minds® But then, I suppose, seeing men, who
Juite clear and positive, holding opposite opinions upon
principles, he was further led to say that clearness of
ficient, but that they nced also to be distinct, i.e., to have
ar about them. What he probably meant by this (for he
) himself with precision) was, that they must sustain the
Ical examination; that they must not only scem clear at
It that discussion must ncver be able to bring to light
urity connected with them.

IC

[
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Such was the distinction of Descartes, and one sees that it was
precisely on the level of his philosophy." It was somewhat developed
by Leibnitz. This great and singular genius was as remarkable for
what he failed ro see as for what he saw. That a picce of mechanisim
could not do work perpetually without being fed with power 1n some
form, was a thing perfectly apparent to him; vet he did not understand
that the machinery of the mind can only transform knowledge, but
never originate it, unless it be fed with facts of observation. He thus
missed the most essential point of the Cartesian philosophy, which i<,
that to accept propositions which scem perfectly evident 10 us 15 2
thing which, whether it be logical or illogical, we cannot help domng -
Instead of regarding the matter in this way, he sought to reduce the
first principles of science to formulas which cannot be denied without
self-contradiction, and was apparently unaware of the great difference
between his position and that of Descartes. So he reverted to the old
formalities of logie, and. above all, abstract definitions plaved a grear
part in his philosophy. It was quite natural, therefore, that on obseryv-
ing that the method of Descartes labored under the difficulty that we
may seem to oursclves to have clear apprchensions of ideas which in
truth are very hazv. no better remedy occurred to him than to require
an abstract definition of every important term. Accordingly, in adopr-
ing the distinction of clear and distinct notions," he described the latter
quality as the clear apprehension of everything contained in the defi-
nition; and the books have ever since copied his words. There is no
danger that his chimerical scheme will ever again be over-valued
Nothing new can ever be learned by analyzing definitions. Neverthe
less, our existing beliefs can be sct in order by this process, and order
is an essential element of intellectual economy. as of every other. It
may be acknowledged. therefore, that the books are right in making
familiarity with a notion the first step toward clearness of apprchen-
sion, and the defining of it the second. But in omitting all mention of
any higher perspicuity of thought. they simply mirror a philosophy
which was exploded a hundred years ago. That much-admired “orna-
ment of logic”—the doctrine of clearness and distinctness—may be
pretty enough, but it is high time to relegate to our cabinet of curiosi-
ties the antique &ijon, and to wear about us something better adapted
to modern uses.

The very first lesson that we have a right to demand that logic shall
teach us is, how to make our ideas clear; and a most important one it
is, depreciated only by minds who stand in nced of it. To know w hat
we think. to be masters of our own meaning, will make a solid founda-
tion for great and weighty thought. It is most casily learned by thosc
whose ideas are meagre and restricted: and far happier they than such
as wallow helplessly in a rich mud of conceptions. A nation, it is truc.
mayv, in the course of generations, overcome the disadvantage of an

.
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- excessive wealth of language and its natural concomitant, a vast, un-
fathomable deep of ideas. We may see it in history, slowly perfecting
its literary forms, sloughing at length its metaphysics, and, by virtue
‘of the untirable paticnce which is often a compensation, attaining
great excellence in every branch of mental acquirement. The page of
history is not vet unrolled which is to tell us whether such a people
will or will not in the long-run prevail over one whose ideas (like the
words of their language) are few, but which possesses a wonderful
mastery over those which it has. For an individual, however, there can
» no question that a few clear ideas are worth more than many
confused ones. A voung man would hardly be persuaded to sacrifice
the greater part of his thoughts to save the rest; and the muddled head
is the least apt to sce the necessity of such a sacrifice. Him we can
sually only commiserate, as a person with a congenital defect. Time
will help him, but intellectual marurity with regard to clearness comes
rather late, an unfortunate arrangement of Nature, inasmuch as clear-
ness is of less use to a man settled in life, whose errors have in great
measure had their effect, than it would be to one whose path lies before
him. It is terrible to see how a single unclear idea, a single formula
without meaning, lurking in a young man’s head, will somerimes act
like an obstruction of inert matter in an artery, hindering the nutrition
of the brain, and condemning its victim to pinc away in the fullness
of his intellectual vigor and in the midst of intellectual plenty. Many
man has cherished for years as his hobby some vague shadow of an
idea, too meaningless to be positively false: he has, nevertheless, pas-
stonately loved it, has made it his companion by day and by night, and
has given to it his strength and his life, leaving all other occupations
for its sake, and in short has lived with it and for it, until it has become,
as it were, flesh of his flesh and bone of his bone: and then he has waked
p some bright morning to find it gone, clean vanished away like the
‘beautiful Melusina of the fable,* and the essence of his life gone with
it. I have myself known such a man: and who can tell how many
histories of circle-squarers, metaphysicians, astrologers, and what not,
may not be told in the old German story?

The principles set forth in the first of these papers® lead, at once,
10 a2 method of reaching a clearness of thought of a far higher grade
than the “distinctness”™ of the logicians. We have there found that the
action of thought is excited by the irritation of doubr, and ceases when
belief is attained; so thar the production of belief is the sole function
of thought. All these words, however, are too strong for my purpose.
It is as if I had described the phenomena as they appear under a mental
microscope. Doubt and Belief, as the words are commonly employed,



128 | The Essenual Peirce

relate to religious or other grave discussions. But here I use them 1
designate the starting of any question, no matter how small or how
great, and the resolution of it. If, for instance, in a horse-car, I pull oy
my pursc and find a five-cent nickel and five coppers, I decide, while
my hand is going to the purse, in which way I will pay my fare. T
call such a question Doubt, and my decision Belief, is certainly to use
words very disproportionate to the occasion. To speak of such a doulx
as causing an irritarion which needs to be appeased, suggests a temper
which is uncomfortable to the verge of insanity. Yet, looking at the
matter minutely, 1t must be admitted that, if there 1s the least hesita
tion as to whether I shall pay the five coppers or the nickel (as there
will be sure to be, unless I act from some previously contracted habit
in the matter), though irritation is too strong a word, yet I am excited
to such small mental activity as may be necessary to deciding how |
shall act. Most frequently doubts arise from some indecision, however
momentary, in our action. Sometimes it is not so. I have, for example.
to wait in a railway-station, and to pass the time I read the advertise-
ments on the walls, I compare the advantages of different trains and
different routes which I never expect to take, merely fancying myself
to be in a state of hesitancy, because I am bored with having nothing
to trouble me. Feigned hesitancy, whether feigned for mere amuse-
ment or with a lofty purpose, plays a great part in the production of
scientific inquiry. However the doubt may originate, it stimulates the
mind to an activity which may be slight or energetic. calin or turbu-
lent. Images pass rapidly through consciousness, one incessantly melt-
ing into another, unul at last, when all 1s over—it may be in a fraction
of a second, 1in an hour, or after long vears—we find ourselves decided
as to how we should act under such circumstances as those which
occasioned our hesitation. In other words, we have attained belief.
In this process we observe two sorts of elements of consciousness.
the distinction between which may best be made clear by means of an
illustration. In a piece of music there are the separate notes, and there
is the air. A single tone may be prolonged for an hour or a day, and
it exists as perfectly in each second of that time as in the whole taken
together: so that, as long as it 1s sounding, it might be present to a sensc
from which everyvthing in the past was as completely absent as the
future itself. But it is different with the air, the performance of which
occupies a certain time, during the portions of which only portions of
it are played. It consists in an orderliness in the succession of sounds
which strike the ear at different times; and to perceive it there must
be some continuity of consciousness which makes the events of a lapse
of time present to us. We certainly only perceive the air by hearing the
separate notes; vet we cannot be said to directly hear i, for we hear
only what is present ar the instant, and an orderliness of succession
cannot exist in an instant. 'T'hese two sorts of objects, what we are
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" mediately conscious of and whar we are mediately conscious of, are
found in all consciousness. Some elements (the sensations) are com-
sletely present at every instant so long as they last, while others (like
hought) are acrions having beginning, middle, and end. and consist in
a congruence in the succession of sensations which flow through the
nind. They cannot be immediately present to us, but must cover some
yrtion of the past or future. Thought is a thread of melody running
hrough the succession of our sensations.
We may add thar just as a piece of music may be written in parts,
part having its own air, so various systems of relationship of
scession subsist together between the same sensations. These differ-
it svstems arc distinguished by having different motives, ideas, or
nctions. Thought is only one such svstem, for its sole motive, idea,
nd function, is to produce belief, and whatever does not concern that
urpose belongs to some other system of relations. The action of
hinking may incidentally have other results; it may serve to amuse us,
or example, and among dilettanti it is not rare to find those who have
perverted thought to the purposes of pleasure that it seems to vex
iem to think that the questions upon which they delight to exercise
L may ever get finally settled; and a positive discovery which takes a
avorite subject out of the arcna of literary debate is met with ill-
caled dislike. This disposition is the very debauchery of thought
But the soul and meaning of thought, abstracted from the other ele-
nents which accompany it, though it may be voluntarily thwarted,
an never be made to direct itself toward anything but the production
f belief. Thought in action has for its only possible motive the attain-
nent of thought at rest; and whatever does not refer to belief 1s no part
f the thought itself.
And what, then, 1s belicf? It 1s the demi-cadence which closes a
musical phrase in the symphony of our intellectual life. We have seen
hat it has just three properties: First, it is something that we are aware
second, it appeases the irritation of doubt; and, third, it involves the
ablishment 1n our nature of a rule of action. or, say for short, a babit.
AS it appeascs the irritation of doubt, which is the motive for thinking,
ought relaxes, and comes to rest for a moment when belief is
feached. But, since belief is a rule for action, the application of which
nvolves further doubt and further thought, at the same time that it is
4 stopping-place, 1t is also a new starting-place for thought. That is
why I have permitted mysclf to call it thought at rest, although
thought is essentially an action. The final upshot of thinking is the
exercise of volition, and of this thought no longer forms a part: but
belief is only a stadium of mental action, an effect upon our nature due
to thought, which will influence future thinking.

The essence of belief is the establishment of a habit, and different
belicfs are distinguished by the different modes of action to which they
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give rise. If beliefs do not differ in this respect, if they appease the same
doubt by producing the same rule of action, then no mere differences
in the manner of consciousness of them can make them different be-
liefs, any more than playing a tune in different keys is playing differen:
tunes. Imaginary distinctions are often drawn between beliefs which
differ only in their mode of expression;—the wrangling which ensucs
is real enough, however. To believe that any objects are arranged as
in Fig. 1, and to believe that they are arranged® in Fig. 2, are one and
the same belief; yet it is conceivable that a man should assert one
proposition and deny the other. Such false distinctions do as much
harm as the confusion of beliefs really different, and are among the
pitfalls of which we ought constantly to beware, especially when we
are upon metaphysical ground. One singular decception of this sort,
which often occurs, is to mistake the sensation produced by our own
unclearness of thought for a character of the object we are thinking.
Instead of perceiving that the obscurity is purely subjective, we fancy
that we contemplate a quality of the object which is essentially mysie-
rious; and if our conception be afterward presented to us in a clcar
form we do not recognize it as the same, owing to the absence of the
feeling of unintelligibility. So long as this deception lasts, it obvious|y
puts an impassable barrier in the way of perspicuous thinking: so that
it equally interests the opponents of rational thought to perpetuate it.
and its adherents to guard against it.

Fig. 1. Fig. 2.

Another such deception is to mistake a mcre difference in the
grammatical construction of two words for a distincrion betwecn the
idcas they express. In this pedantic age, when the general mob of
writers artend so much more to words than to things, this error is

How to Make Our Ideas Clear | 131

common cnough. When 1 just said that thought is an action, and that
t consists in a relation, although a person performs an action but not
 relation, which can only be the resulr of an action, yer there was no
pnsistency in what I said, but only a grammarical vagueness.
From all these sophisms we shall be perfectly safe so long as we
eflect that the whole function of thought is to produce habits of
ction; and that whatever there 1s connected with a thought, but irrele-
ant to its purpose, is an accretion to it, but no part of it. If there be
unity among our sensations which has no reference to how we shall
't on a given occasion, as when we listen to a piece of music, why we
> not call that thinking. To develop its meaning, we have, therefore,
mply to determine what habits it produces, for what a thing means
simply what habits it involves. Now, the identity of a habit depends
n how it might lead us to act, not merely under such circumstances
s are likely to arise, but under such as might possibly occur, no matter
ow improbable they may be.” What the habit is depends on when and
s 1t causes us to act. As for the when, cvery stimulus to action is
ved from perception: as for the how, every purpose of action is to
uce some sensible result. Thus, we come down to what is tangible
nd practical,” as the root of every real distinction of thought, no
atter how subtile it may be: and there 1s no distinction of meaning
) fine as to consist in anvthing but a possible difference of practice.
T'o see what this principle leads to, consider in the light of it such
doctrine as that of transubstantiation. I'he Protestant churches gen-
ally hold that the elements of the sacrament are flesh and blood only
1 a tropical sensc; they nourish our souls as meat and the juice of it
'ould our bodies. But the Catholics maintain that they are literally
ust that; although they possess all the sensible qualities of wafer-cakes
d diluted wine. But we can have no coneeption of wine except what
ay enter into a belief, either—

1. That this, that, or the other, i1s wine; or,

2. That wine possesses certain properties.

Such beliefs are nothing but self-notifications that we should, upon
3ccasion, act in regard to such things as we believe to be wine accord-
Ing 1o the qualities which we believe wine to possess. The occasion of
such action would be some sensible perception, the motive of it to
produce some sensible result. Thus our action has exclusive reference
to what affects the senses, our habit has the same bearing as our action,
our belief the same as our habit, our conception the same as our belief;
and we can consequently mean nothing by wine but what has certain
eftects, direct or indirect, upon our senscs: and to talk of something as
having all the sensible characters of wine, yet being in reality blood.
18 senscless jargon. Now, it is not my object to pursue the theological
question; and having used it as a logical example I drop it, without
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caring to anticipate the theologian’s reply. 1 only desire to point out
how impossible it 1s that we should have an idea in our minds which
relates to anything but conceived sensible effects of things. Our idea
of anything s our ideca of its sensible effects: and if we fancy thar we
have any other we deceive ourselves, and mistake a mere sensation
accompanying the thought for a part of the thought itself. It is absurd
to say that thought has any meaning unrelated to its only function. It
1s foolish for Catholics and Protestants to fancy themsclves in disagree-
ment about the elements of the sacrament, if they agree in regard to
all their sensible effects, here or” hereafter.

It appears, then, that the rule for attaining the third grade of
clearness of apprchension is as follows: Consider what effects, which
might conccivably have practical bearings. we conecive the object of
our conception to have. Then, our conception of these effects 1s the
whole of our conception of the object.'”

Let us illustrate this rule by some examples;'' and, to begin with
the simplest one possible, let us ask what we mean by calling a thing
bard. Evidently that it will not be scratched by many other substances.
The whole conception of this quality, as of every other, lies in its
conceived etfects. There is absolutely no difference between a hard
thing and a soft thing so long as they are not brought to the test
Suppose, then, that a diamond could be crystallized in the midst of a
cushion of soft cotton, and should remain there until it was finally
burned up. Would 1t be false to say that that diamond was soft? This
scems a foolish question, and would be so, in fact, except in the realm
of logic. There such questions are often of the greatest utility as serv-
ing to bring logical principles into sharper relief than real discussions
ever could. In studving logic we must not put them aside with hasty
answers, but inust consider them with attentive care, in order to make
out the principles involved. We may, in the present case, modify our
question, and ask what prevents us from saving that all hard bodics
remain perfectly soft until they are touched, when their hardness
increases with the pressurc until they are scratched. Reflection will
show that the reply is this: there would be no falsity in such modes of
speech. They would involve a modification of our present usage of
speech with regard to the words hard and soft, but not of their mean-
ings. For they represent no fact to be different from what it is; only
they involve arrangements of facts which would be exceedingly mala-
droit. ‘This leads us to remark that the question of what would occur
under circumstances which do not actually arise is not a question of
fact, but only of the most perspicuous arrangement of them. For exam-
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ple, the queslmn of free-will and fate in its simplest form, stripped of
verbiage, is something like this: 1 have done something of which I am
ashamed; could I, by an effort of the will, have resisted the temptation,
and done otherwise? T'he philosophical reply 1s, that this is not a
question of fact, but only of the arrangement of facts. Arranging them
so as to exhibit what is particularly pertinent to my question—namely,
that 1 ought to blame myself for having done wrong—it is perfectly
rue to say that, if I had willed to do otherwise than I did, I should have
donc otherwise. On the other hand, arranging the facts so as to exhibit
another important consideration, i1t is equally true that, when a temp-
ation has once been allowed to work, it will, if it has a certain force,
oduce its cffect, let me struggle how 1 may. There is no objection to
contradiction in what would result from a false supposition. The
reductio ad absurdum consists in showing that contradictory results
would follow from a hypothesis which is consequently judged to be
false. Many questions are involved in the free-will discussion, and 1 am
far from desiring to say thar both sides are equally right. On the
contrary, [ am of opinion that onc side denies important facts, and that
the other does not. But what [ do say is, that the above single question
s the origin of the whole doubrt; that, had it not been for this
guestion, the controversy would never have arisen; and that this ques-
tion is perfectly solved in the manner which I have indicated.

Let us next seck a clear idea of Weight. This is another very casy
rase. 10 sav that a body is heavy means simply that, in the absence of
ppposing force, it will fall. This (neglecting certain specifications of
how it will fall, etc., which exist in the mind of the physicist who uses
e word) is evidently the whole conception of weight. It is a fair

This lcads us to undertake an account of the idea of Force in
general. This is the great conceprion which, developed in the carly
part of the seventeenth century from the rude idea of a cause, and
constantly improved upon since, has shown us how to explain all the
changes of motion which bodies experience. and how to think about
all physical phenomena; which has given birth to modern science, and
‘changed the face of the globe; and which, aside from its more special
uses, has plaved a principal part in directing the course of modern
‘thought, and in furthering modern social development. It is, therefore,
worth some pains to comprehend it. According to our rule, we must
begin by asking what is the immediate use of thinking about force; and
the answer is. that we thus account for changes of motion. If bodics
were left to themselves, without the intervention of forces, every mo-
tion would continue unchanged both in velocity and in direction.
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Furthermore, change of motion never takes place abruptly; if its direc-
tion is changed. it is always through a curve without angles; 1f its
velocity alters, it is by degrees. The gradual changes which are con-
stantly taking place are conceived by geometers to be compounded
together according to the rules of the parallelogram of forces. If the
reader does not already know what this is, he will find it, 1 hope, to
his advantage to endeavor to follow the following explanation: but if
mathematics are insupportable to him, pray let him skip three para-
graphs rather than that we should part company here.

A path is a line whose beginning and end are distinguished. Two
paths are considered to be equivalent, which, beginning at the same
point, lead to the same point. Thus the two paths, ABCDE and AFGHE,
are equivalent. Paths which do not begin at the same point are consid-
ered to be equivalent, provided that, on moving either of them without
turning it, but keeping it always parallel to its original position, when
its beginning coincides with that of the other path, the ends also
coincide. Paths are considered as geometrically added together, when
onc begins where the other ends; thus the path AE is conceived to be
a sum of AB, BC, CD, and DE. In the parallelogram of Fig. 4 the
diagonal AC is the sum of AB and BC; or, since 4D is geometrically
equivalent to BC, AC is the geometrical sum of 4B and AD.

All this is purely conventional. It simply amounts to this: that we
choose to call paths having the relations I have described equal or

e

Fig. 3. Fig. 4.

added. Bur, though it is a convention, it is a convention with a good
rcason. The rule for gcometrical addition may be applied not only to
paths, but to any other things which can be represented by paths
Now, as a path is determined by the varying direction and distance of
the point which moves over it from the starting-point, it follows that
anything which from its beginning to its end 1s determined by 2
varying direction and a varying magnitude is capable of being repre-
sented by a line. Accordingly, velocsties may be represented by lines,
for they have only directions and rates. The same thing is truc of
accelerations, or changes of velocities. This is evident enough in the case
of velocities; and it becomes cvident for accelerations if we consider
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that precisely what velocities are to positions—namely, states of
change of them—that accelerations are to velocities.
The so-called “parallelogram of forces™ is simply a rule for com-
P unding accelerations. The rule is, to represent the accelerations by
paths, and then to geometncall) add the paths. The geometers, how-
ever, not only use the “parallelogram of forces” to compound different
accelerations, but also to resolve one acceleration into a sum of several.
et AB (Fig. 5) be the path which represents a certain acceleration—
say, such a change in the motion of a body that at the end of one second
the body will, under the influence of that change, be in a position
differcnt from what it would have had if its motion had continued

C \
A / B
D
Fig. s.
nchanged such that a path cquivalent to AB would lead from the

atter position to the former. This acceleration may be considered as
he sum of the accelerations represented by AC and CB. It may also
be considered as the sum of the very different accelerations repre-
ented by AD and DB, where AD is almost the opposite of 4C. And
it is clear that there is an immense varicty of ways in which AB might
e resolved into the sum of two accclerations.
- After this tedious explanation, which I hope, in view of the extraor-
dinary interest of the conception of force, may not have exhausted the
ader’s patience, we are prepared at last to state the grand fact which
this conception embodies. This fact is that if the actual changes of
motion which the different particles of bodies experience are cach
resolved in its appropriate way, cach component acceleration is pre-
cisely such as is prescribed by a cerrain law of Nature, according to
hich bodies in the relative positions which the bodies in question
actually have at the moment,* always receive certain accelerations,
\yhich, being compounded by geometrical addition, give the accelera-
tion which the body actually experiences.
This is the only fact which the idea of force represents, and who-

*Passibly the velocitics also have to be taken into account
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cver will take the trouble clearly to apprehend whar rhis fact is, per
fectly comprehends what foree is. Whether we ought to say that a for e
is an acceleration, or that it canses an acceleration, is a mere question
of propricty of language, which has no more to do with our rea|
meaning than the difference between the French idiom “W fait froid»
and its English equivalent “It 15 cold. ” Yert it is surprising to see how
this simple affair has muddled men’s minds. In how many profound
trcatises is not force spoken of as a “‘mysterious entity,” which seems
to be only a way of confessing that the author despairs of ever getting
a clear notion of what the word means! In a recent admired work on
“Analytic Mechanics” it is stated thatr we understand precisely the
effect of force, but what force itself is we do not understand!'? This i
simply a self-contradiction. The idea which the word force excites in
our minds has no other function than to affect our actions, and these
actions can have no reference to force otherwise than through 1y
effects. Consequently, if we know what the effects of force are, we are
acquainted with every fact which is implied in saving that a force
exists, and there is nothing more to know. The truth 1s, there 1s some
vaguc notion afloat that a question may mean somcthing which the
mind cannot conceive; and when some hair-splitting philosophers
have been confronted with the absurdity of such a view. thev have
invented an empty distinction between posinve and negatuve concep-
tions, 1n the attempt to give their non-idea a form not obviously non-
sensical. The nullity of 1t s sufficiently plain from the considerations
given a few pages back: and, apart from those considerations, the
quibbling character of the distinction must have struck every mind
accustomed to real thinking.

v

Let us now approach the subject of logic, and consider a conception
which particularly concerns it, that of realsry. '’ ‘Taking clearness in the
sense of famiharity, no 1dea could be clearer than this. Every child uses
it with perfect confidence, never dreaming that he does not understand
it. As for clearness in its second grade, however, it would probably
puzzle most men, even among those of a reflective turn of mind, to give
an abstract definition of the real. Yet such a definition may perhaps be
reached by considering the points of difference between reality and its
opposite, fiction. A figment is a product of somebody’s imagination; 1t
has such characters as his thought impresses upon it. That whose
characters are independent of how you or I think is an external reality
There are, however, phenomena within our own minds, dependent
upon our thought, which arc at the same time real in the sensc that we
rcally think them. Bur though their characters depend on how we
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pink, they do not depend on what we think those characters to be.
s, a dream has a real existence as a mental phenomenon, if some-
v has rcally dreamt it; that he dreamt so and so, does not depend
what anybody thinks was dreamt, but is completely independent
‘all opinion on the subject. On the other hand, considering, not the
ot of dreaming, but the thing drcamt, it retains its peculiarities by
ue of no other fact than that it was dreamt to possess them. Thus
. may dcefine the real as that whose characters are independent of
hat anybody may think them to be.
But, however satisfactory such a definition may be found, it would
a great mistake to supposc that it makes the idea of reality perfectly
sar. Here, then, let us apply our rules. According to them, reality,
e every other quality, consists in the peculiar sensible effects which
ings partaking of it produce. The only effect which real things have
to cause belief, for all the sensations which thev excite emerge into
onsciousness in the form of beliefs. The question therefore is, how 1s
ne belicf (or belief in the real) distinguished from false belief (or
elicf in fiction). Now, as we have seen in the former paper, the ideas
ftruth and falschood, in their full development, appertain exclusively
 the scientific’* method of settling opinion. A person who arbitranily
1oses the propositions which he will adopt can use the word truth
v to emphasize the expression of his determination to hold on to his
10ice. Of course, the method of tenacity never prevailed exclusively;
ason is too natural to men for that. But in the literature of the dark
ges we find some fine examples of it. When Scotus Erigena is com-
enting upon a poctical passage in which hellebore 1s spoken of as
aving caused the death of Socrates, he does not hesitate to inform the
quiring reader that Helleborus and Socrates were two eminent
Greek philosophers, and that the latter having been overcome in argu-
nt by the former took the matter to heart and died of 1t!"* What sort
an idea of truth could a man have who could adopt and teach,
without the qualification of a perhaps, an opinion taken so entirely at
random?® The real spirit of Socrates, who 1 hope would have been
lelighted to have been “overcome in argument,” because he would
have Icarned something by it, is in curious contrast with the naive idea
of the glossist, for whom' discussion would seem to have been simply
a strugglec. When philosophy began to awake from its long slumber,
and before theology completely dominated it, the practice seems to
have been for each professor to seize upon any philosophical position
he found unoccupicd and which scemed a strong one, to intrench
‘himself in it, and to sally forth from time to time to give battle to the
others. Thus, even the scanty records we possess of those disputes
- enable us to make out a dozen or more opinions held by different
teachers at one time concerning the question of nominalism and real-
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ism. Read the opening part of the “Historia Calamitatum™ of Abe
lard,'” who was certainly as philosophical as any of his contemp,
raries, and see the spirit of combat which it breathes. For him, th,
truth is simply his particular stronghold. When the method of auth
ity prevailed, the truth meant little more than the Catholic faith. AJ|
the efforts of the scholastic doctors are directed toward harmonizin
their faith in Aristotle and their faith in the Church, and one ma.
scarch their ponderous folios through without finding an argumen;
which goes any further. It is noticcable that where different fauh.
flourish side by side, renegades are looked upon with contempt cven
by the party whose belief they adopt: so completely has the idca
lovalty replaced that of truth-seeking. Since the time of Descartes, the
defect in the conception of truth has been less apparent. Still, 1t will
sometimes strike a scientific man that the philosophers have been les.
intent on finding out what the facts are, than on inquiring what beliet
is most in harmony with their system. It is hard to convince a follower
of the a priori method by adducing facts; but show him that an opinion
he is defending is inconsistent with what he has laid down elsewherc.
and he will be very apt to retract it. These minds do not seem to believe
that disputation is ever to ccase; they seem to think that the opinion
which is natural for one man is not so for another, and that belief will,
conscquently, never be settled. In contenting themselves with fixing
their own opinions by a method which would lead another man to 2
different result, they betray their feeble hold of the conception of what
truth 1s.

On the other hand, all the followers of science are fully persuaded
that the processes of investigation, if only pushed far enough, will give
one certain solution to every question to which they can be applied.”
One man mav investigate the velocity of light by studving the transits
of Venus and the aberration of the stars; another by the oppositions
of Mars and the eclipses of Jupiter’s satcllites: a third by the method
of Fizeau; a fourth by that of Foucault: a fifth by the motions of the
curves of Lissajous: a sixth, a scventh, an cighth, and a ninth, ma
follow the different methods of comparing the measures of statical and
dynamical clectricity. They may at first obtain different results. but.
as each perfects his method and his processes, the results will move”
steadily together toward a destined centre. So with all scientific re
search. Different minds may set out with the most antagonistic views.
but the progress of investigation carries them by a force outside of
themselves to one and the same conclusion. This activity of thought
by which we are carried. not where we wish. but to a foreordained
goal, is like the operation of destiny. No modification of the point 0l
view taken, no sclection of other facts for studv, no natural bent of
mind even, can enable a man to escape the predestinate opinion. This
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reat law?® is embodied in the conception of truth and reality. The
sinion which is fated® to be ultimately agreed to by all who investi-
ate. is what we mean by the truth, and the object represented in this
jon is the real. That is the way I would explain reality.

ut it may be said that this view 1s directly opposed to the abstract
finition which we have given of reality, inasmuch as it makes the
aracters of the real to depend on what is ultimatcly thought about
em. But the answer to this is that. on the one hand, reality is indepen-
nt, not necessarily of thought in general, but only of what vou or
rany finite number of men may think about it: and that, on the other
and, though the object of the final opinion depends on what that
inion is, yet what that opinion is does not depend on what you or
r any man thinks. Our perversity and that of others may indefinitely
stpone the settlement of opinion: it might even conceivably cause an
bitrary proposition to be universally accepted as long as the human
: should last. Yet even that would not change the naturc of the
icf, which alone could be the result of investigation carried suffi-
ently far; and if. after the extinction of our race, another should arisc
ith faculties and disposition for investigation, that true opinion must
the one which they would ultimately come to. “I'ruth crushed to
h shall risc again,”™?' and the opinion which would finally result
investigation does not depend on how anybody may actually
ink. But the reality of that which is real does depend on the real fact
hat investigation is destined to lead, at last, if continued long enough,
 a belief in it

But I mav be asked what 1 have to say to all the minute facts of
story, forgotten never to be recovered, to the lost books of the an-
ts, to the buried secrets.

Full many a gem of purest ray serene
The dark, unfathomed caves of ocean bear:
Full many a flower is born to blush unseen,
And waste its sweetness on the desert air.*?

these things not really exist because they are hopelessly beyond the
reach of our knowledge? And then, after the universe is dead (accord-
Ing to the prediction of some scientists), and all life has ceased forever,
will not the shock of atoms continue though there will be no mind to
snow it> T'o this I reply that, though in no possible state of knowledge
€an any number be great enough to express the relation between the

. “Fate means merely that which is sure to come true, and can nohow be avoided. It
1S 2 superstition to suppose that a certain sort of events arc cver fated, and it is another
_1‘: supposc that the word fate can never be freed from its superstitious taint. We are all
fated to dic
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amount of what rests unknown to the amount of the known, vet it is
unphilosophical to suppose that, with regard to any given question
(which has any clear meaning), investigation would not bring forth 3
solution of it, if it were carried far enough. Who would have said,
few vears ago, that we could ever know of what substances stars arc
madc whosc light may have been longer in reaching us than the human
race has existed Who can be sure of what we shall not know in a few
hundred years Who can guess what would be the result of*’ contin-
uing the pursuit of science for ten thousand vears, with the activity of
the last hundred? And if 1t were to go on for a million, or a billion, or
any number of vears you please, how is it possible to sav that there is
any question which might not ulumately be solved?

But it may be objected, “Why make so much of these remote consid-
erations, especially when it is your principle that only practical dis-
tinctions have a meaning®” Well, I must confess that it makes very
little difference whether we say that a stone on the bottom of the ocean,
in complete darkness, is brilliant or not—that is to say, that it probably
makes no difference, remembering always that that stone may be fished
up to-morrow. But that there are gems at the bottom of the sea, flowers
in the untraveled desert, etc., are propositions which, like that about
a diamond being hard when it is not pressed, concern much more the
arrangement of our language than they do the meaning of our ideas.

It seems to me, however, that we have, by the application of our
rule, reached so clear an apprehension of what we mean by reality, and
of the fact which the idea rests on, that we should not, perhaps, be
making a pretension so presumptuous as it would be singular, if we
were to offer a metaphysical theory of existence for universal accepr-
ancc among those who emplov the scientific method of fixing belief
However, as metaphysics is a subject much more curious than useful,
the knowledge of which, like that of a sunken reef, serves chietly 0
enable us to keep clear of it, I will not trouble the reader with any more
Ontology at this moment. 1 have alrcady been led much further into
that path than I should have desired; and I have given the reader such
a dose of mathematics, psychology, and all that is most abstruse, that
I fear he may already have left me, and that what [ am now writing
is for the compositor and proof-rcader exclusively. I trusted to the
importance of the subject. There is no royal road to logic, and really
valuable ideas can only be had at the price of close attention. But]
know that in the matter of idcas the public prefer the cheap and nasty:
and in my next paper | am going to return to the easily intelligible.
and not wander from it again. The reader who has been at the pains
of wading through this month’s paper, shall be rewarded in the next
onc by sceing how beautifully what has been developed in this tedious
way can be applied to the ascertainment of the rules of scientific
reasoning.
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We have, hitherto, not crossed the threshold of scientific logic. It
certainly important to know how to make our ideas clear, but they
y be ever so clear without being truc. How to make them so, we

next to studv. How to give birth to those vital and procreative
s which multiply into a thousand forms and diffuse themselves
rywhere, advancing civilization and making the dignity of man, is
rt not yet reduced to rules, but of the secret of which the history
ience affords some hints.
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P 120: Popular Science Monthly 12 (March 1878):604-15.
[Also published 1n W3:270-89 and in CP 2.645-60. Although
the third and fourth “lllustrations” were intended as one
paper, the PSM editors published it 1n two parts in two
successive months. In 1893, Peirce retyped the third paper to
sercve as essay 10 of “Search for a Method” and chapter 18 of
“Hoz: to Reason™ (MS 424) and, in 1910, be wrote several
“Notes to C.S.P.’s Third Paper in the Pop. Sci. Monthly. 1878,
Marchk™ (in MSS 703 and 704); some of the changes in the
typescript and one of the notes of 1910 are recorded in the
Notes.] In an carly discussion of what will later become bis
synechism, Peirce argues that the assumption of continuity
provides a powerful engine for logic, and be develops bis
theory of probabilities as the science of logic quantitatively
treated (or as general logic). To be logical. Peirce says, men
must not be selfish, for logic requires the identification of one’s
interests with those of an unlimited communaty. (Peirce also
discusses the probability of a non-repeatable event in a case
that Hilary Putnam bas named “'Peirce’s Puzzle.”)

It is a2 common observation that a science first begins to be exact
when it 1s quantitatively treated. Whar are called the exact sciences are
no others than the mathematical ones. Chemists reasoned vagucly
until Lavoisier showed them how to apply the balance to the verifica-
tion of their theories, when chemistry leaped suddenly into the posi-
tion of the most perfect of the classificatory sciences. It has thus
become so precise and certain that we usually think of it along with
optics, thermotics, and electrics. But these are studies of general laws,
while chemistry considers merely the relations and classification of
certain objects: and belongs, in reality, 1n the same category as system-
atic botany and zoology. Compare it with these last, however, and the
advantage that it derives from its quantitative treatment is very evi-
dent.!
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The rudest numerical scales, such as that by which the mineralo-
distinguish the different degrees of hardness, are found useful.
e mere counting of pistils and stamens sufficed to bring botany out
£ total chaos into some kind of form. It is not, however. so much from
gunting as from measuring, not so much from the conception of num-
or as from that of continuous quantity, that the advantage of mathe-
atical treatment comes. Number, after all, only serves to pin usdown
a precision in our thoughts which, however beneficial, can scldom
ad to lofty conceptions, and frequently descends to pettiness. Of
psc two faculties of which Bacon speaks,” that which marks differ-
nces and that which notes resemblances, the employment of number
n only aid the lesser one; and the excessive use of it must tend to
arrow the powers of the mind. But the conception of continuous
pantity has a great office to fulfill, independently of any attempt at
recision. Far from tending to the exaggeration of differences, it is the
irect instrument of the finest generalizations. When a naturalist
fishes to study a species, he collects a considerable number of speci-
ens more or less similar. In contemplating them, he observes certain
nes which are more or less alike in some particular respect. They all
ave, for instance, a certain S-shaped marking. He observes that they
re not precisely alike, in this respect: the S has not precisely the same
hape, but the differences are such as to lead him to believe that forms
puld be found intermediate between any two of those he possesses.
He, now, finds other forms apparently quite dissimilar—say a marking
n the form of a C—and the question is, whether he can find intermedi-
te ones which will connect these latter with the others. This he often
cceeds in doing in cases where it would art first be thought impossi-
ble; whereas. he sometimes finds those which differ, at first glance,
much less, to be separated in Nature by the non-occurrence of inter-
mediaries. In this way, he builds up from the study of Nature a new
general conception of the character in question. He obtains, for exam-
le, an idea of a leaf which includes every part of the flower, and an
1dea of a vertebra which includes the skull. 1 surely need not say much
to show what a logical engine there is here. It is the essence of the
mcthod of the naturalist. How he applics it first to one character, and
then to another, and finally obtains a notion of a species of animals,
the differences between whose members, however great, are confined
within limits, is a matter which does not here concern us. ‘T'he whole
method of classification must be considered later; but, at present, |
only desire to point out that it is by raking advantage of the idea of
continuity, or the passage from one form to another by insensible
degrees, that the naturalist builds his conceptions. Now, the natural-
ists are the great builders of conceptions; there is no other branch of
science where so much of this work is done as in theirs: and we must,
in great measure, take them for our teachers in this important part of
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logic. And it will be found everywhere that the idea of continuity i
a powerful aid to the formation of true and fruitful conceptions. B,
mecans of it, the greatest differences are broken down and resolved ing,
differences of degree, and the incessant application of it is of the
greatest valuc in broadening our conceptions. | propose to make
great usc of this idea in the present serics of papers; and the particular
series of important fallacies, which, arising from a neglect of it, have
desolated philosophy, must further on be closely studied. At present,
I'simply call the reader’s attention to the utility of this conception.

In studies of numbers, the idea of continuity is so indispensablc,
that it is perpetually introduced even where there is no continuity in
fact, as where we say that there are in the United States 10.7 inhabitan
per square mile, or that in New York 14.72 persons live in the average
house.* Another example is that law of the distribution of errors
which Quételet, Galton,’ and others, have applicd with so much suc-
cess to the study of biological and social matters. This application of
continuity to cases where it does not really exist illustrates, also, an-
other point which will hereafter demand a separate study, namely, the
great utility which fictions sometimes have in science.

The theory of probabilities is simply the science of logic quantita-
tively treated. There are two conceivable certainties with reference to
any hypothesis, the certainty of its truth and the certainty of its falsity.
‘The numbers one and zero are appropriated, in this calculus, to mark-
ing these extremes of knowledge; while fractions having values inter-
mediate between them indicare, as we may vaguely say, the degrees in
which the evidence leans toward one or the other. The general prob-
lem of probabilities is, from a given state of facts, to determine the
numerical probability of a possible fact. This is the same as to inquire
how much the given facts are worth, considered as evidence to prove
the possible fact. Thus the problem of probabilitics is simply the
general problem of logic.

Probability is a continuous quantity, so that great advantages may
be expected from this mode of studying logic. Some writers have gone
so far as to maintain that, by means of the calculus of chances, every
solid inference may be represented by legitimate arithmetical opera-
tions upon the numbers given in the premises. If this be, indeed, truc,

*This modc of thought is so familiarly associated with all exact numerical considera-
tion, that the phrase appropriate to it is imitated by shallow writers in order to produce
the appearance of exactitude where none exists. Certain newspapers which affect a

learned tone talk of “the average man,” when they simply mcan mast men, and have no
idea of striking an average.
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c great problem of logic, how it i; that the obscrvat.ion of one fact
9 give us knowledge of another independent fact, is redp‘ccd to a
e question of arithmetic. It seems proper to examine this preten-
_ before undertaking any more recondite solution of the par.adux.
But, unfortunately, writers on probabilities arc not agreed in re-
d to this result. This branch of mathemartics is the "f‘l-" one, I
eve, in which good writers frequently get results entirely CE
us. In elementary geometry the reasoning is frequently fall_acmua,
+ erroneous conclusions are avoided: but it may bc doulm.-d_ if there
a single extensive treatise on prnhabih‘tws in existence whlck does
 contain solutions absolutely indefensible. This is parfly owing to
want of any regular method of prnccdl_lre; for the 51!h|cct mw)_hes
» many subtilties to make it casy to put its problems mto_eqyam_ms
thout such an aid. But, beyond this, the fundamental principles of
calculus arc more or less in dispute. In regard to that class (_:f
estions to which it is chicfly applied for practical purposes, there 1s
mparativcly little doubt; but in regard to others to which it has been
1ght to extend it, opinion is somewhat unscttle(_l.

“I'his last class of difficultics can only be cnt:rel)" overcome h_\:
aking the idea of probability perfectly clear in our minds in the way
 forth in our last paper.*

1T

“T'o get a clear idea of what we mean by pr_obal:ility. we have to
ider whar real and sensible difference there ts between one degrec
f probability and another. e '

‘T'he character of probability belongs primarily, without dfmht, to
tain inferences. Locke explains it as follows: After remarking that
he mathematician posttively knows that the sum of the three angles
f a triangle is cqual to two right angles because he apprehends the
geometrical proof, he thus continucs:

But anothcr man who never took the pains to obscrve the demunstr.ation,
aring a mathematician. a man of credit. affirm the.:hrele angles of a mazgl;:
be equal to two right ones, assents 10 it 1.€.. receives it for true. In w ich
case the foundation of his assent is the probability of the thing, the proof_bomg
such as, for the most part, carrics truth with it: the man on whose testimony
he receives it not being wont to athrm anything contrary to, or besides his
knowledge, especially in matters of this kind.*

The celebrated Fssay concerning Humane Understanding contains many
passages which, like this one, make the first steps in profound an‘al)-ses
which are not further developed. It was shown in the first of these
papers® that the validity of an inference does not depend on any tend-
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ency of the mind to accept it, however strong such tendency may 1,c.
but consists in the real fact that, when premises like those of .
argument in question are true, conclusions related to them like thar
this argument are also true. It was remarked that in a logical mind 3,
argument is always conceived as a member of a genus of arguments ||
constructed in the same way, and such that, when their premises are
real facts, their conclusions are so also. If the argument is demonstra.
tive, then this is always so: if it 1s only probable, then it is for the mos;
part so. As Locke says, the probable argument is “such as for the most
part carries truth with i.””’

According to this, that real and sensible difference between one
degree of probability and another, in which the meaning of the distinc-
tion lies, 1s that in the frequent employment of two different modes of
inference, one will carry truth with it oftener than the other. Tt is
evident that this is the only difference there is in the existing fact.
Having certain premises, a man draws a certain conclusion, and as far
as this inference alone is concerned the only possible practical ques
tion is wherher that conclusion is true or nor, and between existence
and non-existence there is no middle term. “Being only is and nothing
is altogether not.” said Parmenides:® and this is in strict accordance
with the analysis of the conception of reality given in the last paper”
For we found that the distincrion of reality and fiction depends on the
supposition that sufficient investigation would cause one opinion to be
universally received and all others to be rejected. Thar presupposition
involved in the very conceptions of reality and figment involves 2
complete sundering of the two. It is the heaven-and-hell idea in the
domain of thought. But, in the long run, there is a real fact which
corresponds to the idea of probability, and it is that a given mode ol
inference sometimes proves successful and sometimes not, and that in
a ratio ultimarely fixed. As we go on drawing inference after inference
of the given kind, during the first ten or hundred cases the ratio of
successes may be expected to show considerable fluctuations; but when
we come into the thousands and millions, these fluctuations become
less and less; and if we continue long enough, the ratio will approxi-
mate toward a fixed limit. We may therefore define the probability of
a modc of argument as the proportion of cases in which it carrics truth
with it

The inference from the premise, A. to the conclusion, B, depends.
as we have scen, on the guiding principle, that if a fact of the class A
is true, a fact of the class B is truc. The probability consists of the
fraction whose numerator is the number of times in which both A and
B are true, and whose denominator is the total number of times in
which A is truc, whether B is so or not. Instead of speaking of this as
the probability of the mference, there is not the slightest objection 10
calling it the probability that, if A happens, B happens. But to speak
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he probability of the event B, without naming the condition, really
s no meanming at all. It is true that when it is perfectly obvious what
ydition is meant, the ellipsis may be permitted. But we should avoid

tracting the habit of using language in this way (universal as the
it 1s). because it gives rise to a vague way of thinking, as if the action
ausation might either derermine an event to happen or determine
ot to happen, or leave it more or less free to happen or not, so as
give risc to an inberent chance in regard to its occurrence. It is quite
ar to me that some of the worst and most persistent crrors in the
of the doctrine of chances have arisen from this vicious mode of
r ”ion..

v

But there remains an important point to be cleared up. According
vhat has been said, the idea of probability essentially belongs to a
d of inference which 1s repeated indefinitely. An individual infer-
ge must be either true or false, and can show no effect of probability:
d, therefore, in reference to a single case considered in itself, proba-
can have no meaning. Yet if 2 man had to chouse between
wing a card from a pack containing twentv-five red cards and a
< one, or from a pack containing twenty-five black cards and a red
and if the drawing of a red card were destined to transport him
ernal felicity, and that of a black one to consign him to everlasting
it would be folly to deny that he ought to prefer the pack contain-
e larger proportion of red cards, although, from the nature of the
it could not be repeated. It is not easy to reconcile this with our
sis of the conception of chance. But suppose he should choose the
1 pack, and should draw the wrong card, what consolation would he
ve: Fle might say that he had acted in accordance with reason, but
would only show that his reason was absolutely worthless. And
1€ should choose the right card, how could he regard it as anything
it a2 happy accident? He could not say that if he had drawn from the
er pack, he might have drawn the wrong one, because an hypotheti-
proposition such as, “if A, then B,” means nothing with reference
b a single case. Truth consists in the existence of a real fact corre-
onding to the true proposition. Corresponding o the proposition,
A, then B,” there may be the fact that whenever such an event as A
dppens such an event as B happens. But in the case supposed, which
IS no parallel as far as this man is concerned. there would be no real

*T'he conception of probability here set forth is substantially that first developed

Mr. Venn, in his Logic of Chance. OF course, a vague apprehension of the iden had
Ways existed, but the problem was to make it perfectly clear, and to him belongs the
1t of first doing this.'
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fact whose existence could give any truth to the statement tha if h
had drawn from the other pack, he might have drawn a black a ;
Indeed, since the validity of an inference consists in the truth of 1}:
hypothetical proposition that if the premises be true the concly, ,{
will also be true, and since the only real fact which can correspond (]
such a proposition is that whenever the antecedent is true the Conse
quent 1s so also, 1t follows that there can be no sense in reasoning
an 1solated case, at all.
These considerations appear, at first sight, to dispose of the d:/;.

culty menuoned. Yet the case of the other side is not yet exhausred
Although probability will probably manifest its effect in, say, a th
sand risks, by a certain proportion between the numbers of success .
and failures, yet this, as we have scen, is only to say that it certainl,
will, at length, do so. Now the number of risks, the number of proba-
ble inferences, which a man draws in his whole life, is a finite one and
he cannot be absolutely certain that the mean result will accord wit
the probabilities at all. Taking all his risks collectively, then, it cann
be certain that they will nor fail, and his case does not differ. excep
n degree, from the onc last supposed. It is an indubitable result of th
theory of probabilities that every gambler, if he continues lo
enough, must ultimately be ruined. Suppose he tries the marting |
which some believe infallible, and which is. as T am informed. disal
lowed in the gambling-houses. In this method of playing, he first bt
say $1; if he loses it he bets $2: if he loses that he bets S4: if he loses that
he bets $8; it he then gains he has lost 1+ 2 + 4 = 7, and he has gained
$1 more; and no matter how many bets he loses, the first one he gains
will make him $1 richer than he was in the beginning. In that wav, he
will probably gain at first; but, at last, the time will come when the run
of tuck 1s so against him that he will not have money enough to double.
and must therefore let his bet go. This will probably happen before he
has won as much as he had in the first place, so that this run against
him will leave him poorer than he began; some tme or other it will
be sure to happen. It is true that there is always a possibility of his
winning any sum the bank can pay, and we thus come upon a cele-
brated paradox that, though he is certain to be ruined, the value of his
expectation caleulated according to the usual rules (which omit this
consideration) is large. Burt, whether a gambler plays in this way or any
other, the same thing is true, namely, that if he plays long enough he
will be sure some time to have such a run against him as to exhaust
his entire fortune. The same thing is truc of an insurance company
Let the directors take the utmost pains to be independent of great
conflagrations and pestilences, their actuaries can tell them that, ac
cording to the doctrine of chances, the time must come, at last, when
their losses will bring them to a stop. They may tide over such a crisis

)

1
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ctraordinary means, but then they will start again in a weakened
and the same thing will happen again all the sooner. An actuary
be inclined to deny this, because he knows that the expectation
is company is large, or perhaps (neglecting the interest upon
p) is infinite. But calculations of expectations leave out of account
circumstance now under consideration, which reverses the whole
g. However, I must not be understood as saving that insurance is
this account unsound, morc than other kinds of business. All
nan affairs rest upon probabilitics, and the same thing is true every-
. If man were immortal he could be perfectly sure of secing the
hen everything in which he had trusted should betray his trust,
in short, of coming eventually to hopeless misery. He would break
. at last, as every great fortune, as every dynasty, as every civiliza-
does. In place of this we have dcath.

Bur what, without death, would happen to every man, with death
st happen to some man. At the same time, death makes the number
ur risks, of our inferences, finite, and so makes their mean result
certain. The very idea of probability and of reasoning rests on the
sumption that this number is indefinitcly great. We are thus landed
he same difficulty as before, and I can see but one solution of it. It
s to me that we are driven to this, that logicality inexorably
quires that our interests shall nor be limited. T hey must not stop at
ur own fate, but must embrace the whole community. This commu-
v, again, must not be limited, but must extend to all races of beings
ith whom we can come into immediate or mediate intellectual rela-
1on. It must reach, however vaguely, bevond this geological epoch,
bevond all bounds. He who would not sacrifice his own soul to save
the whole world, 1s, as 1t secems to me, illogical in all his inferences,
collectively. Logic is rooted in the social principle.

To be logical men should not be sclfish; and, in point of fact, they
are not so selfish as they are thought. The willful prosecution of one’s
esires 1s a different thing from selfishness. The miser 1s not selfish; his
money does him no good, and he cares for what shall become of it after
his death. We are constantly speaking of our possessions on the Pacific,
and of our destiny as a republic, where no personal interests are in-
volved, in a way which shows that we have wider ones. We discuss
with anxiety the possible exhaustion of coal in some hundreds of years,
or the cooling-off of the sun in somc millions, and show 1n the most
popular of all religious tenets that we can conceive the possibility of
a2 man’s descending into hell for the salvation of his fellows.

Now, it is not necessary for logicality that a man should himself be
capable of the heroism of sclf-sacrifice. It is sufficient that he should
recognize the possibility of it, should perceive that only rhat man's
inferences who has it are really logical, and should consequently re
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gard his own as being only so far valid as they would be accepted 1),
the hero. So far as he thus refers his inferences to that standard, h.
becomes identified with such a mind.

This makes logicality attainable enough. Sometimes we can person-
ally attain to heroism. The soldier who runs to scale a wall knows tha;
he will probably be shot, but that is not all he cares for. He also knows
that if all the regiment, with whom in feeling he identifies himsclf,
rush forward at once, the fort will be taken. In other cases we can only
imitate the virtue. The man whom we have supposed as having to draw
from the two packs, who if he is not a logician will draw from the red
pack from mere habit, will sce, if he is logician enough, that he cannor
be logical so long as he is concerned only with his own fate, but tha
that man who should care equallv for what was to happen in all
possible cases of the sort could act logically, and would draw from the
pack with the most red cards, and thus, though incapable himself of
such sublimity, our logician would imitate the cffect of that man’s
courage in order to share his logicality.

But all this requires a conceived identification of one’s interests
with those of an unlimited community. Now, there exist no reasons,
and a later discussion will show that there can be no reasons, for
thinking that the human race, or any intcllectual race. will exist for-
ever. On the other hand, there can be no reason against it:* and,
fortunately, as the whole requircment is that we should have certain
sentiments, there 1s nothing in the facts to forbid our having a bope,
or calm and cheerful wish, that the community may last beyond any
assignable date.

It may seem strange that I should put forward three sentiment,
namely, interest in an indefinite community. recognition of the possi-
bility of this interest being inade supreme, and hope in the unlimited
continuance of intellectual activity, as indispensable requirements of
logic. Yet, when we consider that logic depends on a mere struggle to
escape doubt, which, as it terminates in action, must begin in emotion.
and that, furthermore, the only cause of our planting oursclves on
reason is that other methods of escaping doubt fail on account of the
social impulse, why should we wonder to find social sentiment presup-
posed in reasoning? As for the other two sentiments which I find
necessary, they are so only as supports and accessories of that. It
interests me to notice that these three sentiments scem to be pretty
much the same as that famous trio of Charity, Faith, and Hope, which,
in the estimation of St. Paul, are the finest and greatest of spiritual
gifts."" Neither Old nor New Testament is a text-book of the logic of

*[ do not here admit an absolutely unknowable. Evidence could show us what would
probably be the casc after any given lapse of tine; and though a subsequent time might
be assigned which that evidence might not cover, vet further evidence would cover it.
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nce, but the latter is certainly the highest existing authority in
ard to the dispositions of heart which a man ought to have.

v
Such average staristical numbers as the number of inhabitants per
mile, the average number of deaths per week, the number of
victions per indictment, or, generally speaking, the number of x’s
y, where the x's are a class of things some or all of which are
nected with another class of things, their y's, I verm relative numbers.
the two classes of things to which a relative number refers, that one
which it is 2 number may be called its relate, and that one per which
numeration is made may be called its correlate.

Probability is a kind of relative number; namely, it is the ratio of
number of arguments of a certain genus which carry truth with
n to the total number of arguments of that genus, and the rules for
calculation of probabilitics are very casily derived from this consid-
ation. They may all be given here, since they are extremely simple,
d it is sometimes convenient to know somcthing of the elementary
¢s of calculation of chances.

Ruwe 1. Direct Calculation.—To calculate, directly, any relative
mber, say for instance the number of passengers in the average trip
a strect-car, we must proceed as follows:

ount the number of passengers for each trip; add all these num-
and divide by the number of trips. There are cases in which this
may be simplified. Suppose we wish to know the number of
habitants to a dwelling in New York. The same person cannot in-
bit two dwellings. If he divide his time between two dwellings he
ght to be counted a half-inhabitant of each. In this casc we have only
divide the total number of the inhabitants of New York by the
mber of their dwellings, without the necessity of counting scpa-
ately those which inhabit each one. A similar proceeding will apply
herever cach individual relate belongs to one individual corrclate
xclusively. If we want the number of x's per y, and no x belongs to
ore than one y, we have only to divide the whole number of x’s of
¥'s by the number of y’s. Such a method would, of course, fail if
applied to finding the average number of street-car passcngers per trip.
We could not divide the total number of travelers by the number of
trips, since many of them would have made many passages.

To find the probability that from a given class of premises, A, a
given class of conclusions, B, follow, it is simply necessary to ascertain
what proportion of the times in which premises of that class are true,
the appropriate conclusions are also true. In other words, it 1s the
number of cases of the occurrence of both the events A and B, divided
by the toral number of cases of the occurrence of the event A
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Ruve I, Addition of Relative Numbers.— Given two relative numlbyep
having the same corrclate, say the number of x’s per y, and the nun,
of 2’s per y; it is required to find the number of x’s and z's together
per y. If there is nothing which is at once an x and a z to the s,

), the sum of the two given numbers would give the required num|, r
Suppose, for example, that we had given the average number of frie, ];
that men have, and the average number of enemies, the sum of th.,
two is the average number of persons interested in a man. On the o1,
hand, it plainly would not do to add the average number of pers
having constitutional diseases to the average number over military -
and to the average number exempted by each special cause from n, ;.
tary service, in order to get the average number exempt in any w
since many are eXxempt in two or more ways at once.

This rule applics directly to probabilities. Given the probabil (.
that two different and mutually exclusive events will happen undcr (h
samc supposed set of circumstances. Given, for instance, the probabil
ity that if A then B. and also the probability that if A then C, then th
sum of these two probabilities is the probability thar if A then cith.r
B or C, so long as there is no event which belongs at once to the two

classes B and C.

Ruie I1L Multiplication of Relative Numbers—Suppose that we hay e
given the rclative number of x's per y; also the relative number of - s
per x of y; or, to take a concrete example, suppose that we have give
first. the average number of children in families living in New Yor
and, sccond, the average number of tecth in the head of a New Yor
child—then the product of these two numbers would give the average
number of children’s teeth in a New York family. But this mode o
reckoning will only apply in gencral under two restrictions. In the
first place, it would not be true if the same child could belong t
different families, for in that casc those children who belonged t
several different families might have an exceptionally large or smal
number of teeth, which would affect the average number of children s
teeth in a family more than it would affect the average number of tecth
n a child’s head. In the second place, the rule would not be truc if
different children could share the same teeth, the average number of
children’s teeth being in that case evidently something different from
the average number of teeth belonging to a child.

In order o apply this rule to probabilitics, we must proceed
follows: Suppose that we have given the probability that the conclu-
sion B follows from the premise A, B and A representing as usual
certain classes of propositions. Suppose that we also knew the proba
bility of an inference in which B should be the premisc, and a proposi-
tion of a third kind, C, the conclusion. Here, then, we have the materi-
als for the application of this rule. We have, first, the relative number
of B's per A. We next should have the relative number of C's per B

bey

1
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wing from A. But the classes of propositions being so selected that
yrobability of C following from any B in general is just the same
he probability of C's following from one of those B's which is
cible from an A, the two probabilities may be multiplied together,
rder to give the probability of C following from A. The same
ictions exist as before. It might happen that the probability that
llows from A was affected by certain propositions of the class B
wing from scveral different propositions of the class A. But, prac-
ly speaking, all these restrictions are of very little consequence,
t is usually recognized as a principle universally true that the
pabilitv that, if A is true, B is, multiplied by the probability that,
is truc, C is, gives the probability that, if A is true, C is.
Cherc is a rule supplementary to this, of which great use 1s made.
ot universally valid, and the greatest caution has to be exercised
1aking usc of it—a double care, first, never to use it when 1t will
olve serious error; and, second, never to fail to take advantage of it
es in which it can be employed. This rule depends upon the fact
very many cases the probability that Cis true if B s, is substan-

w, we may assume without doubt, at least as a closcly approximate
position (and no very nice calculation would be in place in regard
robabilities), that the proportion of males among all the children
in New York is the same as the proportion of males born in
er in New York, and, therefore, if the names of all the children
n during a year were put into an urn, we might multiply the
bability that any name drawn would be the name of a male child
the probability that it would be the name of a child born in summer,
order to obtain the probability that it would be the name of a male
ild born in summer. T'he questions of probability, in the trcatises
the subject, have usually been such as relate to balls drawn from
ns, and games of cards, and so on, in which the question of the
dependence of events, as it is called—that is to say, the question of
hether the probability of C, under the hypothesis B, is the same as
S probability under the hypothesis A, has been very simple; bur, in
¢ application of probabilitics to the ordinary questions of life, it is
ten an exceedingly nice question whether two events may be consid-
fed as independent with sufficient accuracy or not. In all calculations
Bout cards it is assumed that the cards are thoroughly shuffled, which
iakes one deal quite independent of another. In point of fact the cards
eldom are, in practice, shutlled sufficiently to make this true; thus, in
game of whist, in which the cards have fallen in suits of four of the
ame suit, and are so gathered up, they will lie more or less in sets of
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four of the same suit, and this will be true even after they are shuffied.
At lcast some traces of this arrangement will remain, in consequence
of which the number of “short suits,” as they are called-—that is to say
the number of hands in which the cards are very unequally divided in
regard to suits—is smaller than the calculation would make it to be,
so that, when there is a misdeal, where the cards, being thrown abour
the table, get very thoroughly shuffled, it is a common saying that in
the hands next dealt out there are gencrally short suits. A few years
ago a friend of mine, who plays whist a great deal, was so good as to
count the number of spades dealt to him in 165 hands, in which the
cards had been, if anything, shuffled better than usual. According to
calculation, there should have been 85 of these hands in which my
friend held either three or four spades, but in point of fact there were
94, showing the influence of imperfect shuffling.

According to the view here taken, these are the only fundamental
rules for the calculation of chances. An additional one, derived from
a different conception of probability, 1s given in some treatises, which
if it be sound might be made the basis of a theory of rcasoning. Being.
as | believe it is, absolutcly absurd, the consideration of it serves to
bring us to the true theory; and it is for the sake of this discussion,
which must be postponed to the next number, that I have brought the
doctrine of chances to the reader’s attention at this carly stage of our
studies of the logic of science.

10

The Probability of Induction

P 121: Popular Science Monthly 12 (April 18728):705-18.
[Also published in W3:290—305 and 1n CP 2.669—93.] In this
paper, Peirce conrinues to develop bis theory of probability
and gives rules for calculating the probabiliry of multiple
events. He compares the conceptualistic view (which refers
probabilities to events) with the materialistic view (which
makes probabhility the ratio of the frequency of favorable cases
to all cases) and differentiates chance from probability. He
argues for the frequency view (which be beld until nearly the
turn of the century) and then connects bis views on probabil-
ity with the nature of inductive (or syntbetic) reasoning and
the problem of induction, for which be considers the need for
an appeal to possible worlds.

|

e have found that every argument derives its force from the
eral truth of the class of inferences to which it belongs; and that
obability is the proportion of arguments carrving truth with them
nong those of any genus. This is most conveniently expressed in the
omenclature of the mediaxval logicians. They called the fact ex-
essed by a premise an antecedent, and that which follows from it its
nsequent; while the leading principle, that every (or almost every)
ich antecedent is followed by such a consequent, they termed the
nsequence. Using this language, we may sav that probability belongs
lusively to consequences, and the probability of any consequence is
he number of times in which antecedent and consequent both occur
livided by the number of all the times in which the antecedent occurs.
from this definition are deduced the following rules for the addition
Ind multiplication of probabilitics:

Rule for the Addition of Probabilities.—Given the separate probabili-
lies of two consequences having the same antecedent and incompatible
Consequents. Then the sum of these two numbers is the probability of
the conscquence, that from the same antecedent one or other of those
consequents follows.
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«rs have mixed the two conceptions together. Tl_lc_v.
babili[_v of an event as the reason we have to believe
lace, which is conceptualistic; but shortly after they
" ratio of the number of cases favorable to the event
ber of cases favorable or contrary, and all equally

Rule for the Multiplication of Probabilities.— Given th, g
bilitics of the two consequences, “If A then B,” ang “\f bl’ﬂratc
then € Then the product of these two numbers i (1, :’fh A
the consequence, “If A, then both B and C.» Probag

Special Rule for the Multiplication of Independent Proppy; 3
the separate probabilities of two consequences having the .
cedents, “If A, then B,” and “If A, then C.” Suppose that ;}?ﬂ
quences are such that the probability of the sccond s u;[
probability of the consequence, “If both A and B, then (J_ti' Th
product of the two given numbers is equal to the probabiligy:
conscquence, “If A, then both B and C. i

To show the working of these rules we may examine the prol
ties in regard to throwing dice. What is the probability of thee
a six with one die? The antecedent here is the event « fthmwing
the consequent, its turning up a six. As the dic has siy sides, 2
which are turned up with equal frequency, the probability of tug
up any one is 2. Suppose two dice are thrown, what is the pmba
of throwing sixes? The probability of either cuoming up six is obyy
the same when both are thrown as when one is thrown—namel
‘The probability that either will come up six when the other does is
the same as that of its coming up six whether the other does or
The probabilities are, therefore, independent; and. by our rule
probability that both events will happen together is the produg
their several probabilities, or § X ;. What is the probability of thi
ing deucc-ace? The probabiliry that the first die will turn up ace
the second deuce is the same as the probability that both will tur
sixes—namely, %; the probability that the second will turn up ace
the first deuce is likewise &; these two events-—first, ace; second, de

that this introduces the thoroughly unclear idea of
ble in place of cases equally frequent, thisisa l_olcra-
he materialistic view. The pure conceptualistic thf?-
: ounded by Mr. De Morgan in his Formal Logic:
C Inference, Necessary and Probable.

.nce between the two analyscs is, that the concep-
Lability to an event, while the materialists make it the
v of events of a species to those of a genus over that
w it two terms instead of one. The opposition may be
as follows:

+ we have two rules of inference, such that, of all the
solution of which both can be applicd, the first yields
" to & and incorrect answers to the remaining
3 vields correct answers to jm, and incorrect answers
o . Suppose, further, that the two rules are entirely
to their truth, so that the second answers correctly —
s which the first answers correctly, and also i of the
h the first answers incorrectly, and answers incorrectly
L of the questions which the first answers correctly,
maining 5 of the questions which the first answers
hen, of all the questions to the solution of which both
pplied—

and, second. ace; first, deuce—are incompatible. Hence the rult L T A % of i—'::l—}, or -I%E-?—:]ﬁ:
addition holds, and the probability that either will come up a€€ o rectly and

the other deuce is % + &, or . R NI v 1Y

In this way all problems about dice, etc., may be solved. When B T T 100 100" 100X 100
number of dice thrown is supposed very large, mathematics (W ucorrectly and 7 81 FAeP1l
may be defined as the art of making groups to facilitate numeratiO R e e e e e e 100 of 100° or T00 % 100"
comes to our aid with certain devices to reduce the difficulties: K 9 7% 19
Mbrrectly . . ... ... . — of

—-— O —————.
100 ® 100’ °" T00 % 100

11 : i .
W, that, in reference to any question, both give the

Ihen (the questions being always such as are to be
or no), those in reference to which their answers agree
those which both answer correctly together with those

The conception of probability as a matter of fact, i.c., as the pH
tion of times in which an occurrence of one kind is accompans
an occurrence of another kind, is termed by Mr. Venn the materis
view of the subject.! But probability has often been rcgardcd_ o wer falsely, or =4 + wr—ym of all. The proportion of
simply the degree of belief which ought to attach to a proposttio th answer correctly out of those their answers to which
this mode of explaining the idea is termed by Venn the conceptud bre—



158 | The Essential Peirce

93 x 81
100 X% 100 - 93 < 81
93 X 81 7X19 (93 x 81) + (7 x 19).

100 X 100 100 X 100

This is, therefore, the probability that, if both modes of inference
vield the same result, that result is correct. We may here convenient|y
make use of another mode of expression. Probability is the ratio of the
favorable cases to all the cases. Instead of expressing our result in tern)
of this ratio, we may make use of another—the ratio of favorable 1,
unfavorable cases. This last ratio may be called the chance of an event.
Then the chance of a true answer by the first mode of inference 1s %
and by the second is ¥; and the chance of a correct answer from both.
when they agree, is—

81 % 93 el s_:xﬁ
19 % 7 s T

or the product of the chances of each singly yielding a true answer,

It will be scen that a chance is a quantity which may have anv
magnitude, however great. An event in whose favor there is an even
chance, or {, has a probability of ;. An argument having an even chance
can do nothing toward reénforcing others, since according to the rule
its combination with another would only multiply the chance of the
latter by 1.

Probability and chance undoubtedly belong primarily to consc-
quences, and are relative to premises; but we may, nevertheless, speak
of the chance of an event absolutely, meaning by that the chance of the
combination of all arguments in reference to it which exist for us in
the given state of our knowledge. Taken in this sense it is incontestable
that the chance of an event has an intimate connection with the degree
of our belief in it. Belief is certainly something more than a mere
fecling: vet there is a fecling of believing, and this feeling does and
ought to vary with the chance of the thing believed, as deduced from
all the arguments. Any quantity which varies with the chance might.
therefore, it would seem, serve as a thermometer for the proper inten-
sity of belief. Among all such quantities there is one which is pecu
liarly appropriate. When there is a very great chance, the fecling of
belief ought to be very intense. Absolute certainty, or an infinite
chance, can never be attained by mortals, and this may be represented
appropriately by an infinite belief. As the chance diminishes the feel-
ing of believing should diminish, until an even chance is reached.
where it should completely vanish and not incline cither toward or
away from the proposition. When the chance becomes less, then a
contrary belief should spring up and should increase in intensity as the
chance diminishes, and as the chance almost vanishes (which it can
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-cr quite do) the contrary belief should tend toward an infinite
ensitv. Now, there is one quantity which, more simply than any
ther, fulfills these conditions: it is the logarithm of the chance. But
re 1s another consideration which must, if admitted, fix us to this
oice for our thermometer. It 1s that our belief ought to be propor-
onal to the weight of evidence, in this sense, that two arguments
shich arc entirely independent, neither weakening nor strengthening
other, ought, when they concur, to produce a belief cqual to the
of the intensities of belief which either would produce separately.
, we have seen that the chances of independent concurrent argu-
ents are to be multuplied together to get the chance of their combina-
ion, and therefore the quantities which best express the intensities of
elicf should be such that they are to be added when the chances are
pultiplied in order to produce the quantity which corresponds to the
bined chance. Now, the logarithm is the only quantity which
lls this condition. There i1s a general law of sensibility, called
chner’s psvcho-physical law.? It is that the intensity of any sensation
s proportional to the logarithm of the external force which produces
1t is entircly in harmony with this law that the feeling of belief
Id be as the logarithm of the chance, this latrer being the expres-
of the state of facts which produces the belicf.
The rule for the combination of independent concurrent argu-
ts takes a very simple form when expressed in terms of the inten-
of belief, measured in the proposed way. It is this: Take the sum
f all the feclings of belicf which would be produced separately by all
1¢ arguments pro, subtract from that the similar sum for arguments
and the remainder is the feeling of belief which we ought to have
n the whole. This is a proceeding which men often resort to, under
name of balancing reasons.
These considerations constitute an argument in favor of the con-
teprualistic view. The kernel of it is that the conjoint probability of
Il the arguments in our possession, with reference to any fact, must
intimately connected with the just degree of our belief in that fact:
nd this point is supplemented by various others showing the consist-
ency of the theory with itself and with the rest of our knowledge.
But probability, to have any value at all, must express a fact. It is,
ercfore, a thing to be inferred upon evidence. Let us, then, consider
or a moment the formation of a belief of probability. Supposc we have
arge bag of beans from which one has been sceretly taken at random
and hidden under a thimble. We are now to form a probable judgment
Of the color of that bean, by drawing others singly from the bag and
looking at them, each one to be thrown back, and the whole well mixed
up after each drawing. Suppose the first drawing is white and the next
black. We conclude that there is not an immense preponderance of
either color, and that there is somcthing like an even chance that the
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bean under the thimble is black. But this judgment may be altered by
the next few drawings. When we have drawn ten times, if 4, 5, or 6,
are white, we have more confidence that the chance 1s even. When we
have drawn a thousand times, if about half have been white, we have
great confidence in this result. We now feel pretty sure that, if we were
to make a large number of bets upon the color of single beans drawn
from the bag, we could approximately insure ourselves in the long run
by betting each time upon the white, a confidence which would be
entirely wanting if, instead of sampling the bag by 1,000 drawings, we
had done so by only two. Now, as the whole utility of probability is
to insure us in the long run, and as that assurance depends, not mercly
on the value of the chance, but also on the accuracy of the evaluation,
it follows that we ought not to have the same feeling of belief in
reference to all events of which the chance is even. In shorrt, to express
the proper state of our belief, not one number but rwo are requisite, the
first depending on the inferred probability, the second on the amount
of knowledge on which that probability is based.® It is truc that when
our knowledge is very precise, when we have made many drawings
from the bag, or, as in most of the cxamples in the books, when the
total contents of the bag are absolutely known, the number which
expresses the uncertainty of the assumed probability and its liability
to be changed by further experience may become insignificant, or
utterly vanish. But, when our knowledge is very slight, this number
may be even more important than the probability itself; and when we
have no knowledge at all this completely overwhelms the other, so that
there is no sensce in saying that the chance of the totally unknown event
is even (for what expresses absolutely no fact has absolutely no mean-
ing), and what ought to be said is that the chance is entircly indefinite
We thus perceive that the conceptualistic view, though answering well
enough in some cases, is quite inadequate.

Suppose that the first bean which we drew from our bag werc
black. That would constitute an argument, no matter how slender, that
the bean under the thimble was also black. If the second bean were also
to turn out black, that would be a second independent argument recn
forcing the first. If the whole of the first twenty beans drawn shou'd
prove black, our confidence that the hidden bean was black would
justly attain considerable strength. But supposc the twenty-first bean
were to be white and that we were to go on drawing until we found
that we had drawn 1,010 black beans and 990 white ones. We should
conclude that our first twenty beans being black was simply an ex-
traordinary accident, and that in fact the proportion of white beans to
black was sensibly equal, and thar it was an even chance that the

*Strictly we should necd an infinite series of numbers cach depending on the
probable error of the last.
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idden bean was black. Yet according 1o the rule of balancing reasons,
ince all the drawings of black beans are so many independent argu-
sents in favor of the one under the thimble being black, and all the
vhite drawings so many against it, an excess of twenty black beans
ght 1o produce the same degree of belief that the hidden bean was
ack, whatever the total number drawn.

In the conceprualistic view of probability, complete ignorance,
here the judgment ought not to swerve either toward or away from
e h_ypnthesis. is represented by the probability .

But let us suppose that we are totally ignorant what colored hair
he inhabitants of Saturn have. Let us, then, take a color-chartin which
] possiblc colors arc shown shading into one another by impercepti-
le degrees. In such a chart the relative areas occupied by different
asses of colors are perfectly arbitrary. Let us inclose such an area
h a closed linc, and ask whar is the chance on conceprtualistic princi-

at area: The answer cannot be indeterminate because we must be in
me state of belief; and, indeced, conceprualistic writers do not admit
crminate probabilities. As there is no certainty in the matter, the

y the data, the number must be determined by the nature of the scale
f probability itsclf, and not by calculation from the data. The answer
an, therefore, only be one-half, since the judgment should neither
lavor nor oppose the hvpothesis. What is true of this area is truc of any
ther one; and it will equally be true of a third area which embraces
he other two. But the probability for each of the smaller areas being
half, that for the larger should be at least unity, which is absurd.

I

All our reasonings are of two kinds: 1. Explicative, analytic, or deduc-
ve; 2. Amplificative, synthetic, or (lovsely speaking) inductive. In explica-
reasoning, certain facts are first laid down in the premises. These
s are, 1n every case, an inexhaustible multitude, but they may often
summed up in one simple proposition by means of some regularity
lich runs through them all. Thus, take the proposition that Socrates
S 2 man; this implies (to go no further) that during every fraction
a second of his whole life (or, if you please, during the greater part
them) he was a man. He did not at one instant appear as a tree and
another as a dog: he did not flow into watcer, or appear in two places
once; vou could not put vour finger through him as if he were an
tical image, ctc. Now, the facts being thus laid down, some order

*“Perfect indecision, belicf inclining neither wayv, an even chance.”
—De Moraax [Formal Logic (1847)]. p. 182.
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among some of them, not particularly made usc of for the purpose of
stating them, may perhaps be discovered; and this will enable us t
throw part or all of them into a new statement, the possibility of which
might have escaped attention. Such a statement will be the conclusion
of an analytic inference. Of this sort are all mathematical demonstra-
tions. But synthetic reasoning is of another kind. In this case the facts
summed up in the conclusion are not among those stated in the prem-
1ses. They are different facts, as when one sces that the tide rises
times and concludes that it will rise the next time. These are the onlyv
inferences which increase our real knowledge, however useful the
others may be.

In any problem in probabilities, we have given the relative fre-
quency of certain events, and we perceive that in these facts the rela-
tive frequency of another event is given in a hidden way. This being
stated makes the solution. This is therefore mere explicative reasoning.
and is evidently entirelv inadequate to the representation of synthetic
reasoning, which goes out beyond the facts given in the premiscs.
There 1s, therefore, a manifest impossibility in so tracing out anv
probability for a synthetic conclusion.

Most treatises on probability contain a very different doctrine.
They state, for example, that if one of the ancient denizens of the
shores of the Mediterranean, who had never heard of tides, had gonc
to the bay of Biscay, and had there seen the tide rise, say m times, he
could know that there was a probability equal o

m 41
m+2

that it would rise the next time. In a well-known work by Quérelet,
much stress is laid on this, and it is made the foundation of a theory
of inductive reasoning.’

But this solution betrays its origin if we apply it to the case in
which the man has never seen the tide rise at all; that is, if we put m
= 0. In this case, the probability that it will rise the next time comes
out 3, or, in other words, the solution involves the conceptualistic
principle that there is an even chance of a torally unknown event. The
manner in which it has been reached has been by considering a num-
ber of urns all containing the same number of balls, part white and
part black. One urn contains all white balls, another, one black and the
rest white, a third, two black and the rest white, and so on, one urn
for each proportion, until an urn is rcached containing only black
balls. But the only possible reason for drawing any analogy between
such an arrangement and that of Nature is the principle that alterna-
tives of which we know nothing must be considered as equally proba-
ble. But this principle, is absurd. There is an indefinite varicty of ways
of enumerating the different possibilities, which, on the application of
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s principle, would give different results. If therc be any way of

rating the possibilities so as to make them all equal, itis not that
m which this solution is derived, but is the following: Suppose we

an immense granary filled with black and white balls well mixed
and suppose cach urn werc filled by taking a fixed number of balls
m this granary quite at random. The relative number of white balls
he granary might be anything, say one in threc. Then in one-third
the urns the first ball would be white, and in two-thirds black. In
»-third of those urns of which the first ball was white, and also in
a-third of those in which the first ball was black, the second ball
uld be white. In this way, we should have a distribution like that
ywn in the following table, where w stands for a white ball and &
-2 black onc. The reader can, if he chooses, verify the table for

wowh. wirbr. whrw. browe
weowh. wwbw. wbrw. bwww.

whb. whuh. burwh. whbo. bwbw. bbow.
wiwbb. whuh. bewh. 20, brobw. bbue.
wirbb. whwh. buowh. whbw. beoho. bbura,
wnchb. wheh. bub. whbw. heobro. b,

whbb. bbb, bbib. bbbw.
whbb. buwbb. bbb, bbbw.

whbb. bbb, bbb, bbb,
whbb. bbb, bbb, bbb
whbb. bbb, wsh. bbb,
wbbb. bnzbb. bbb, bbb,
wbbb. bwbb. bbb, bbb

bhbh.
bbbb.
bbbb.
bbbb.
bbbb.
bbbb.

In the sccond group, where there is one b, there are two sets just
alike; in the third there are 4, in the fourth 8, and in the fifth 16,
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doubling every time. This is because we have supposed twice as man,
black balls in the granary as white ones; had we supposed 10 times as
many, instcad of

I, 2. 4, 8, 16
sets we should have had
1, 10, 100, 1000, 10000

scts; on the other hand, had the numbers of black and white balls in
the granary been even, there would have been but one set in cach
group. Now suppose two balls were drawn from one of these urns and
were found to be both white, what would be the probability of the next
one being white? If the two drawn out were the first two put into the
urns, and the next to be drawn out were the third put in, then the
probability of this third being white would be the same whatever the
colors of the first two, for it has been supposed that just the samc
proportion of urns has the third ball white among those which havc
the first two white-white, white-black, black-white, and black-black. Thus.
in this case, the chance of the third ball being white would be the saine
whatever the first two were. But, by inspecting the table, the reader
can see that in each group all orders of the balls occur with equal
frequency, so that it makes no difference whether they are drawn out
in the order they were put in or not. Hence the colors of the balls
already drawn have no influence on the probability of any other being
white or black.

Now, if there be any way of enumerating the possibilities of Na-
ture so as to make them equally probable, it 1s clearly one which should
make one arrangement or combination of the elements of Nature as
probable as another, that s, a distribution like that we have supposed.
and it, therefore, appears that the assumption that any such thing can
be done, leads simply to the conclusion that reasoning from past to
future experience is absolutely worthless. In fact, the moment that vou
assume that the chances in favor of that of which we are totally igno-
rant are even, the problemn about the udes does not differ, in any
arithmetical particular, from the case in which a penny (known to be
equally likely to come up heads and rails) should turn up heads m times
successively. In short, it would be to assume that Nature is a purc
chaos, or chance combination of independent elements, in which rea-
soning from one fact to another would be impossible; and since, as we
shall hereafter see, there is no judgment of purc observation without
reasoning, it would be to suppose all human cognition illusory and no
real knowledge possible. It would be to suppose that if we have found
the order of Nature more or less regular in the past, this has been by
a pure run of luck which we may expect is now at an end. Now, it may
be we have no scintilla of proof to the contrary, but reason is unneces-
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sary in reference to that belief which is of all the most settled, which
wobody doubts or can doubt, and which he who should deny would
tultify himsclf in so doing.

The relative probability of this or that arrangement of Narure 15
omething which we should have a right to talk about if universes were
s plenty as blackberries, if we could put a quantity of them in a bag,
hake them well up, draw out a sample, and examine them to see what
roportion of them had one arrangement and what proportion an-
ther. But, even in that case, a higher universe would contain us, in
gard to whose arrangements the conceprion of probability could
ave no applicability.

A%

We have examined the problem proposed by the conceptualists,
which, translated into clear language. is this: Given a synthetic conclu-
ion; required to know out of all possible states of things how many
vill accord, to any assigned extent, with this conclusion: and we have
yund that it 1s only an absurd attempt to reduce synthetic to analytic
son, and that no definite solution is possible.

- But there is another problem in connection with this subject. It is
his: Given a certain state of things, required to know what proportion
“all svnthetic inferences relatung to it will be true within a given
ree of approximation. Now, there 1s no dificulty about this prob-
(except for its mathematical complication); it has been much stud-
ed, and the answer 1s perfectly well known. And is not this, after all,
vhat we want to know much rather than the other? Why should we
want to know the probability that the fact will accord with our conclu-
sion? T'hat implics that we are interested in all possible worlds, and not
nerely the one in which we find ourselves placed. Why is it not much
re to the purpose to know the probability that our conclusion will
accord with the fact? One of these quesuons is the first above stated
and the other the second, and I ask the reader whether, if people,
instead of using the word probability without any clear apprehension
of their own meaning, had always spoken of relative frequency, they
could have failed to see that what they wanted was not to follow along
the synthetic procedure with an analytic one, in order to find the
probability of the conclusion; but, on the contrary, to begin with the
fact at which the synthetic inference aims, and follow back to the facts
it uscs for premises in order to sce the probability of their being such
as will yield the truth.

As we cannot have an urn with an infinite number of balls to
represent the inexhaustibleness of Nature, let us suppose onc with a
finite number, cach ball being thrown back into the urn after being
drawn out, so that there is no exhaustion of them. Suppose one ball
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out of three is white and the rest black. and that four balls are draw
Then the table on page 163 represents the relative frequency of the
different ways in which these balls might be drawn. It will be seen tha
if we should judge by these four balls of the proportion in the urn, 3.
times out of 81 we should find it }, and 24 times out of 81 we should find
it §, the truth being {. To extend this table to high numbers would L
great labor, but the mathematicians have found some ingenious ways
of reckoning what the numbers would be. It is found that, if the true
proportion of white balls is p, and s balls are drawn, then the error of
the proportion obtained by the induction will be—

0.4?71/5"—“5;*"—
1.163" 2”“:"—’

half the ume within

9 times out of 10 within

99 times out of 100 within 1.821 —2‘0(%‘0—)

999 times out of 1,000 within z.sstf 21’_“;*_21

9,999 tumes out of 10,000 within Z.?SI\I M—S_Pl
P

9.999,999,999 times out of 10,000,000,000 within 4.7';\! Q’%_—}
The use of this may be illustrated by an example. By the census of
1870, it appears that the proportion of males among native white chil-
dren under one year old was 0.5082, while among colored children of
the same age the proportion was only 0.4977. The difference between
these is 0.0105, or about one in a 100. Can this be attributed to chance.
or would the difference always exist among a great number of white
and colored children under like circumstances® Here p may be taken
at }; hence 2p(1 — p) is also 1. The number of white children counted
was near 1,000,000; hence the fraction whose square-root is to be taken
is about k. The root is about i, and this multiplied by 0.477 gives
about 0.0003 as the probable crror in the ratio of males among the
whites as obtained from the induction. The number of black children
was about 150,000, which gives 0.0008 for the probable error. We sce
that the actual discrepancy is ten times the sum of these, and such a
result would happen, according to our table, only once out of 10.000.
000,000 censuses, in the long run.

It may be remarked that when the real value of the probability
sought inductively is either very large or very small, the reasoning is
more secure. Thus, suppose there were in reality one white ball in 100
in a certain urn, and we were to judge of the number by 100 drawings.
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he prolmhility of drawing no white ball would be 55; that of drawing
. white ball would be 3% that of drawing two would be L. that
awing three would be 55g; that of drawing four would be 5: that
awing five would be only 5, etc. Thus we should be tolerably
tain of not being in error by more than one ball in 100.

It appears, then, that in one sense we can, and in another we
not, determine the probability of synthetic inference. When I rea-
in this way:

incty-nine Cretans in a hundred are hars;

But Epimenides is a Cretan;

shen | reason in the opposite direction:

Minos, Sarpedon, Rhadamanthus, Deucalion, and Epimenides, are
he Cretans I can think of;

But these were all atrocious liars,

Therefore, pretty much all Cretans must have been liars: 1 do not
he lcast know how often such reasoning would carry me right. On
other hand, what I do know is that some definite proportion of
tans must have been liars, and that this proportion can be probably
roximated to by an induction from five or six instances. Even in
worst case for the probability of such an inference, that in which
ut half the Cretans are liars, the ratio so obtained would probably
be in crror by more than §. So much I know; but, then, in the
sent case the inference is that pretty much all Cretans arc liars, and
ether there mnay not be a special improbability in that I do not

\'."

Late in the last century, Immanuel Kant asked the question, “How
e synthetical judgments a priori possible?”™ By svnthetical judg-
nts he meant such as assert positive fact and are not mere affairs of
rangement; in short, judgments of the kind which synthetical rea-
ning produces, and which analytic reasoning cannot vield. By a
tori judgments he meant such as that all ourward objects are in space,
‘ery event has a cause, cte., propositions which according to him can
2ver be inferred from experience. Not so much by his answer to this
uestion as by the mere asking of it, the current philosophy of that
me was shattered and destroved, and a new epoch in its history was
egun. But before asking thar question he ought to have asked the more
sencral one, “How arc any svnthcetical judgments at all possible?™
low is it that a man can observe one fact and straightway pronounce
udgment concerning another different fact not involved in the first?
duch reasoning, as we have seen, has, at least in the usual sense of the
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phrase, no definite probability; how, then, can it add to our know|.
cdge? This is a strange paradox; the Abbé Gratry says it is a miracle
and that every true induction is an immediate inspiration from
high.* | respect this explanation far more than many a pedantic ¢
tempt to solve the question by some juggle with probabilities, with th

forms of syllogism, or what not. | respect it because it shows aj
appreciation of the depth of the problem, because ir assigns an ade
quate cause, and because it is intimately connected—as the true ac

count should be—with a general philosophy of the universe. At the
same time, I do not accept this explanation, because an explanatio,
should tell bow a thing is done, and to assert a perpetual miracle scem

to be an abandonment of all hope of doing that, without sufficien;
justification.

It will be interesting to see how the answer which Kant gave to his
question about synthetical judgments a priori will appear if extended
to the question of synthetical judgments in general. That answer is.
that synthetical judgments a priori are possible because whatever |
universally true is involved in the conditions of experience. Let u
apply this to a general synthetical reasoning. I take from a bag a
handful of beans; they are all purple, and I infer that all the beans in
the bag are purple. How can I do that> Why, upon the principle that
whatever 15 universally true of my experience (which is here the ap-
pearance of these different beans) is involved in the condition of expe-
rience. The condition of this special experience is that all these beans
were taken from that bag. According to Kant's principle, then, what-
ever is found truc of all the beans drawn from the bag must find 1t
explanation in some peculiarity of the contents of the bag. This is a
satisfactory statement of the principle of induction.

When we draw a deductive or analytic conclusion, our rule of
inference is that facts of a certain general character are either invari-
ably or in a certain proportion of cases accompanied by facts of an-
other general character. Then our premise being a fact of the former
class, we infer with certainty or with the appropriate degree of proba-
bility the existence of a fact of the second class. But the rule for
svnthetic inference is of a different kind. When we sample a bag of
beans we do not in the least assume that the fact of some beans being
purple involves the necessity or even the probability of other beans
being so. On the contrary, the conceptualistic method of treating prob-
abilities, which really amounts simply to the deductive treatment of
them, when rightly carried out leads to the result that a synthctic
inference has just an even chance in its favor, or in other words 15

*Logigue. I'he same 1s true, according to him, of every performance of a differentia
tion, but not of integration. He does not tell us whether it is the supernatural assistance
which makes the former process so much the easier.’
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solutely worthless. The color of one bean is entirely independent of
t of another. Bur synthetic inference is founded upon a classifica-
n of facts, not according ro their characters, but according to the
nner of obtaining them. lts rule is, that a number of facts obtained
iven wav will in general more or less resemble other facts ob-
ed in the same way; or, evperiences whose conditions are the same will
- the same general characters.

[n the former case, we know that premises precisely similar in form
e of the given ones will yield true conclusions, just once in a

nises obtained under circumstances similar to the given ones
yugh perhaps themselves very different) will vield true conclusions,
sast once in a calculable number of times. We may express this by

srences we only know the degree of trustworthiness of our proceed-
. As all knowledge comes from svnthetic inference, we must
ally infer that all human certainty consists merely in our knowing
 the processes by which our knowledge has been derived are such
st generally have led to true conclusions.

Though a synthetic inference cannot by any means be reduced to
uction, vet that the rule of induction will hold good 1n the long run
y be deduced from the principle that reality is only the object of the
al opinion to which sufficient investigation would lead. That belief
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The Order of Nature

P 122: Popular Science Monthly 13 (June 1878):203-17.
[Also published in W3:306-22 and in CP 6.395-427.] In the
[fifth “Ulustrations” paper, Peirce argues against Mill's view
that the uniformity of nature is the sole warrant for induc-
tion and for the theory set out in the preceding paper: that
induction should be explained by the doctrine of probabilities
(which, as be points out, should pose no problem for religton).
He also proclaims, as be did throughout bis life, that “the
mind of man 1s strongly adapted to the comprebension of the
world, a capacity explained as the result of natural selection
and as being fundamental for success in abductive reasoning
(or bypothesis). Finally, be turns to some of the cosmological
questions that open the line of inquiry that will eventually
result in bis guess at the riddle of the universe.

1

Any proposition whatever concerning the order of Nature must
touch more or less upon religion. In our day, belief, even in these
matters, depends more and more upon the observation of facts. 1f 1
remarkable and universal orderliness be found in the universe, there
must be some cause for this regularity, and science has to consider
what hypotheses might account for the phenomenon. One wav of
accounting for it, certainly, would be to suppose that the world s
ordered by a supcrior power. But if there is nothing in the universal
subjection of phenomena to laws, nor in the character of those laws
themselves (as being benevolent, beautiful, economical, etc.), which
goes to prove the cxistence of a governor of the universc, it s
hardly to be anticipated that any other sort of evidence will be
found to weigh verv much with minds emancipated from the tv1-
anny of tradition.

Nevertheless, it cannot truly be said that even an absolutely neg?
tive decision of that question could altogether destroy religion, inas
much as there are faiths in which, however much they differ from our
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m, we recognize those essential characters which make them worthy
e called religions, and which, nevertheless, do not postulate an
u ally existing Deity. That one, for instance, which has had the most
nerous and by no means the least intelligent following of any on
th, teaches that the Divinity in his highest perfection is wrapped
ay from the world in a state of profound and eternal sleep, which
ly does not differ from non-cxistence, whether it be called by that
ne or not. No candid mind who has followed the writings of M.
herot can well deny that his religion is as carnest as can be.! He
ships the Perfect, the Supreme Ideal; but he conceives that the very
ion of the Ideal is repugnant to its real existence. In fact, M. Vache-

d it agrecable to theirs to assert the extreme opposite. I confess
t there is one respect in which either of these positions seems to me
e congruous with the religious attitude than that of a theology
ich stands upon evidences; for as soon as the Deity presents himself
either Anselm or Vacherot, and manifests his glorious attributes,
ether it be in a vision of the night or day, cither of them recognizes
adorable God, and sinks upon his knees at once; whereas the theolo-
n of evidences will first demand that the divine apparition shall

us in all our future reasoning, that it would deserve a place almost
the head of the principles of logic. On the other hand, if it can be
own that there is nothing of the sort to find out, but that every
scoverable regularity is of limited range, this again will be of logical
portance. What sort of a conception we ought to have of the uni-
rse, how to think of the ensemble of things, 15 a fundamental problem
the theory of reasoning.

11

It is the legitimate endeavor of scientific men now, as it was twenty-
iree hundred years ago, to account for the formartion of the solar
¢stem and of the cluster of stars which forms the galaxy, by the
itous concourse of atoms. The greatest expounder of this theory,
€n asked how he could write an immense book on the system of the
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world without one mention of its author, replied, very logically, e
n'avais pas besoin de cette hypothése-12.”? But, in truth, there is noth.
ing athcistical in the theory, any more than there was in this answer,
Matter is supposed to be composed of molecules which obey the laws
of mechanics and exert certain attractions upon one another: and it is
to these regularitics (which there is no attempt to account for) that
general arrangement of the solar system would be due, and not to
hazard.

If any one has ever maintained that the universe is a pure throw
of the dice, the theologians have abundantly refuted him. “How
often,” says Archbishop Tillotson, “might a man, after he had jumbled
a set of letters in a bag, fling them out upon the ground before they
would fall into an exact poem, yeca, or so much as make a good dis-
course in prose! And may not a little book be as casily made by chance
as this great volume of the world?”"" The chance world here shown to
be so different from that in which we live would be one in which there
‘were no laws, the characters of different things being entirely indepen-
dent; so that, should a sample of any kind of objects ever show 4
prevalent character, it could only be by accident, and no general prop-
osition could ever be established. Whatever further conclusions we
may come to in regard to the order of the universe, thus much ma,
be regarded as solidly established, that the world is not a mere chance-
medley.

But whether the world makes an exact poem or not, is another
question. When we look up at the heavens at night, we readily perccive
that the stars are not simply splashed on to the celestial vault; but there
does not seem to be any precise system in their arrangement either. It
will be worth our while, then, to inquire into the degree of orderlincss
in the universe; and, to begin, let us ask whether the world we live in
is any more orderly than a purely chance-world would be.

Any uniformity, or law of Nature, may be stated in the form.
“Every A is B”; as, every ray of hghtis a non-curved line, every bodv
is accelerated toward the carth’s centre, etc. This is the same as to sav.,
“I'here does not exist any A which is not B™; there is no curved rayvs
there is no body not accelerated toward the earth: so that the uniform-
ity consists in the non-occurrence in Nature of a certain combination
of characters (in this case, the combination of being A with being
non-B).* And, conversely, every case of the non-occurence of a combi-
nation of characters would constitute a uniformity in Nature. Thus.
suppose the quality A is never found in combination with the quality

*For the present purpose, the negative of 2 character is to be considered as much
a character as the positive, for a uniformity may either be affirmative or negative. 1 do
not sayv that no distinction can be drawn between positive and negative uniformities
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for example, suppose the quality of idiocy is never found in combi-
tion with that of having a well-developed brain. Then nothing of the
t A is of the sort C, or everything of the sort A is of the sort non-C
sav, every idiot has an ill-developed brain), which, being something
versally true of the A's, is a uniformity in the world. Thus we see
t, in a world where there were no uniformities, no logically possible
sbination of characters would be excluded, but every combination
Id exist in some object. But two objects not identical must differ
some of their characters, though it be only in the character of being
such-and-such a place. Hence, precisely the same combination of
racters could not be found in two different objects; and, conse-
ntly, in a chance-world every combination involving either the
itive or negative of every character would belong to just one thing.
. if there were but five simple characters in such a world,* we
ht denote them by A, B, C, D, E, and their negatives by a, b, c, d,
and then, as there would be 2° or 32 different combinations of these
acters, completely determinate in reference to each of them, that
rld would have just 32 objects in it, their characters being as in the
owing tablc:

TasLe I
ABCDE AbCDE aBCDE abCDE
ABCDe AbCDe aBCDe abCDe
ABCdE AbCJE aBCAE abCdE
ABCde AbCde aBCde abCde
ABcDE AbcDE aBeDE abeDE
ABcDe AbcDe aBcDe abcDe
ABcdE AbedE aBcdE abedE
ABcde Abcde aBede abcde

For example, if the five primary characters were bard, sweet, fra-
ant, green. bright, there would be one object which reunited all these
nalities, one which was hard, sweet, fragrant, and green, but not

which was hard, sweet, and fragrant, but ncither green nor bright;
id 50 on through all the combinations.

This is what a thoroughly chance-world would be like, and cer-
ainly nothing could be imagined more systematic. When a quantity
f letters are poured out of a bag, the appearance of disorder is due to
e circumstance that the phenomena are only partly fortuitous. The

*Thcre being 5 simple characters, with their negatives, they could be compounded
I various ways so as to make 241 characters in all. without counting the characters
tistence and non-existence, which make up 233 or 3°.
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laws o_f space are supposed, in that case, to be rigidly preserved. ,,
there is also a certain amount of regularity in the formation u.f(r[|l(.1
Ic.ttcrs. The result is that some elements are orderly and some a ]-‘I
fiffsordcrl}'. which is precisely what we observe in the actual wnﬁ!;
Fillotson, in the passage of which a part has been quoted. goes on L'
ask, “How long might 20,000 blind men, which should be sent r]m
from the several remote parts of England, wander up and down hcfr-,u-[,
.the}' would all meet upon Salisbury Plains, and fall into rank and ﬁrl‘-
in the exact order of an army? And yer this is much more easy 1, },(.
imagined than how the innumerable blind parts of matter '.shnui?
rendezvous themselves into a world.”* This is very true, but in thL‘
actual world the blind men are, as far as we can eu., not drawn up .;
any part‘icular order at all. And, in short, while a certain amount of
orc!er exists in the world, 1t would seem that the world is not so order |,
as it might be, and, for instance, not so much so as a world of pur
chance would be. e
But we can never get to the bottom of this question until we take
account of a highly-important logical principle® which I now proceed
to enounce. This principle is that any plurality or lot of objects whar-
ever have some character in common (no matter how nsignificant)
which is peculiar to them and not shared by anything else. The word
“character” here is taken in such a scnse as to include ncgative charac-
tu?r?._such as incivility, inequality, etc., as well as their positives
civility, equality, etc. To prove the theorem, I will show what chara c‘
ter any two things, A and B, have in common, not shared by anything
clse. The things, A and B, are cach distinguished from all other thing-
by the possession of certain characters which may be named A-ness
;!.nd B-ness. Corresponding to these positive characters, are the negs
tive characters un-A-ness. which is possessed by everything excepr A
and un-B-ness, which is possessed by cvcr_vlhir{g except B. These two
characters arc united in everything except A and B; and this union of
the characters un-A-ness and un-B-ness makes a compound character
which may be termed A-B-lessness. This is not possessed by either A
or B, but it is possessed by cvervthing else. This character, like every
other, has its corresponding negative un-A-B-lessness, and this last is
the character possessed by both A and B, and by nothing else. It is
obvious that what has thus been shown true of two things is, mutatis
mutandis, true of any number of things. Q.E.D.
In any world whatever, then, there must be a character peculiar to
each possible group of objects. If. as a matter of nomenclature, charac-
ters peculiar to the same group be regarded as only different aspects

*I'his principle was, I believe, first stated by Mr. De Morgan [Formal Logic, p. wl
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e same character, then we may say that there will be preciscly onc
acter for cach possible group of objects. Thus, suppose a world to
ain five things, a, B, v, 8, € Then it will have a separate character
ach of the 31 groups (with non-exiszence making up 32 or 2 5) shown
¢ following table:

Tasce 11

af afy afyd afybe
a ay afid afye
B ad afle afde
bY ae ayd ayde
1 By aye Byde
€ Bé ade

Be Byd

vd Bye

yeE Bde

be yde

is shows that a contradiction is involved in the very idea of a
nce-world, for in a world of 32 things, instcad of there being only
243 characters, as we have seen that the notion of a chance-world
uires. there would, in fact, be no less than 232 or 4.204,967.296
cters, which would not be all independent, but would have all
ssiblc relations with one another.
‘We further sec that so long as we regard characters abstractly,
ithout regard to their relative importance, etc., there 1s no possibility
a morc or less degree of orderliness in the world, the whole system
elationship between the different characters being given by mere
c; that is, being implied in those facts which arc tacitly admitted
oon as we admit that there is anv such thing as reasoning.
In order to descend from this abstract point of view, it is requisite
o consider the characters of things as relative to the perceptions and
ive powers of living beings. Instead, then, of attempting to imagine
-orld in which there should be no uniformities, let us suppose one
which nonc of the uniformities should have reference to characters
Interesting or important to us. In the first place, there would be noth-
ing to puzzlc us in such a world. The small number of qualities which
would directly meet the senses would be the ones which would afford
the key to everything which could possibly interest us. The whole
universe would have such an air of system and perfect regularity that
there would be nothing to ask. In the next place, no action of ours, and
no event of Nature, would have important conscquences in such a
world. We should be perfectly free from all responsibility, and there
would be nothing to do but to enjoy or suffer whatever happened to
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come along. Thus there would be nothing to stimulate or devely),
cither the mind or the will, and we consequently should neither 4,
nor think. We should have no memory, because that depends on a 13,
of our organization. Even if we had any senses, we should be situare
toward such a world precisely as inanimate objects are toward t}.
present one, provided we suppose that these objects have an absolute],
transitory and instantaneous consciousness without memory—a sup-
position which is a mere mode of speech, for that would be no cop,.
sciousness at all. We may, therefore, say that a world of chance |,
simply our actual world viewed from the standpoint of an animal ,
the very vanishing-point of intelligence. The actual world is almosi 4
chance-medley to the mind of a polyp. The interest which the unifor.
mities of Nature have for an animal measurcs his place in the scale f
intelligence.

Thus, nothing can be made out from the orderliness of Nature iy
regard to the existence of a God, unless it be maintained that the
existence of a finite mind proves the existence of an infinitc onc.

I

In the last of these papers® we examined the nature of inductive or
synthetic reasoning. We found it to be a process of sampling. A nun-
ber of specimens of a class arc taken, not by sclection within that class.
but at random. These specimens will agree in a great number of
respects. If, now, it were likely that a second lot would agree with the
ficst in the majority of these respects, we might base on this considera-
tion an inference in regard to anv onc of these characters. But such an
inference would neither be of the nature of induction, nor would it
(except in special cases) be valid, because the vast majority of points
of agreement in the first sample drawn would generally be entirely
accidental, as well as insignificant. To illustrate this, I take the ages at
death of the first five poets given in Wheeler's Biographical Dictionary
They are:

Aagard, 48.
Abeille, 70.
Abulola, 84.

Abunowas, 48.
Accords, 45.

These five ages have the following characters in common:

1. The difference of the two digits composing the number, divided
by three, leaves a remainder of one.

2. The first digit raised to the power indicated by the second, and
divided by three, leaves a remainder of one.
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3 The sum of the prime factors of each age, including one, is
divisible by three.

It is easy to see that the number of accidental agreements of this
would be quite endless. But suppose that, instead of considering
aracter because of its prevalence in the sample, we designate a
acter before taking the sample, selecting it for its importance,
jousness. or other point of interest. Then two considerable samples
vn at random are extremely likely to agree approximarcly in re-
| to the proportion of occurrences of a character so chosen. 7The
ence that a previously designated character bas nearly the same frequency
surrence in the whole of a class that it bas in a sample drawn at random
of thar class 15 induction. If the character be not previously desig-
d, then a sample in which itis found to be prevalent can only serve
aggest that it may be prevalent in the whole class. We may consider
surmise as an inference if we please—an inference of possibility;
)y second sample must be drawn to test the question of whether the
er acrually is prevalent. Instead of designating beforehand a
2le character in reference to which we will examine a sample, we
designatc two, and usc the same sample to determine the relative
quencices of both. This will be making two inductive inferences at
e; and, of course, we are less certain that both will yield correct
clusions than we should be that either separately would do so.
hat is truc of two characters is truc of any limited number. Now,

rence to any class of objects 1s more moderate than might be
sed. As we shall be sure to examine anv sample with reference
1esc characters, they mav be regarded not exactly as predesignated,
[ as predetermined (which amounts to the same thing); and we may
that the sample represents the class in all these respects if we
e, remembering only that this is not so secure an inference as if
€ particular quality to be looked for had been fixed upon beforehand.
I'he demonstration of this theory of induction rests upon princi-
€s and follows methods which are accepted bv all those who display
Other matters the particular knowledge and force of mind which
alify them to judge of this. The theory itself, however, quite unac-
untably scems never to have occurred to anv of the writers who have
dertaken to explain synthetic reasoning. The most widely-spread
Inion in the matter is onc which was much promoted by Mr. John
1art Mill—namely, that induction depends for its validity upon the
liformity of Nature—that is, on the principle that what happens
Ic¢ will, under a sufficient degree of similarity of circumstances,
APpen again as often as the same circumstances recur.® The applica-
On is this: The fact that different things belong to the same class
dnstitutes the similarity of circumstances, and the induction is good,
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provided this similarity is “sufficient.”” What happens once is, that a
number of these things are found to have a certain character: what may
be expected, then, to happen again as often as the circumstances recur
consists in this, that all things belonging to the same class should have
the same character.

This analysis of induction has, I venture to think, various imperfec-
tions, to some of which it may be useful to call attention. In the first
place, when | put my hand in a bag and draw out a handful of beans,
and, finding three-quarters of them black, infer that about three-quar-
ters of all in the bag are black, my inference 1s obviously of the same
kind as if | had found any larger proportion, or the whole, of the
sample black, and had assumed that it represented in that respect the
rest of the contents of the bag. But the analysis in question hardly
scems adapted to the explanation of this proportionate induction, where
the conclusion, instead of being that a certain event uniformly hap-
pens under certain circumstances, is precisely that it does not uni-
formly occur, but only happens in a certain proportion of cases. It 1s
true that the whole sample may be regarded as a single object, and the
inference may be brought under the formula proposed by considering
the conclusion to be that any similar sample will show a similar pro-
portion among its constituents. But this is to treat the induction as if
it rested on a single instance, which gives a very false idea of its
probability.

In the second place, if the uniformity of Nature were the sole
warrant of induction, we should have no righr to draw one in regard
to a character whose constancy we knew nothing about. Accordingly,
Mr. Mill says that, though none but white swans were known to
Europeans for thousands of vears, vet the inference that all swans were
white was *'not a good induction,” because it was not known that color
was a usual generic character (it, in fact, not being so by any means).’
But it is mathematically demonstrable that an inductive inference may
have as high a degree of probability as you please independent of any
antecedent knowledge of the constancy of the character inferred.
Before it was known that color is not usually a character of gencra,
there was certainly a considerable probability that all swans were
white. But the further study of the genera of animals led to the induc-
tion of their non-uniformity in regard to color. A deductive applica-
tion of this general proposition would have gonc far to overcome the
probability of the universal whiteness of swans before the black spe-
cies was discovered. When we do know anvthing in regard to the
general constancy or inconstancy of a character, the application of that
general knowledge to the particular class to which any induction re-
lates, though it serves to increase or diminish the force of the induc-
tion, is, like every application of general knowledge to particular cascs.
deductive in its nature and not inductive.
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In the third place, to say that inductions are true because similar
vents happen in similar circumstances—or, what is the same thing,
ause objects similar in some respects are likely to be similar in
thers—is to overlook those conditions which really are essential to
e validity of inductions. When we take all the characters into ac-
unt, any pair of objects resemble one another in just as many par-
sulars as any other pair. If we limit ourselves to such characters as
we for us any unportance, interest, or obviousness, then a synthetic
nclusion may be drawn, but only on condition that the specimens
* which we judge have been taken at random from the class in
jard to which we are to form a judgment, and not sclected as be-
nging to any sub-class. The induction only has its full force when
e character concerned has been designated before examining the
mple. These are the essentials of induction, and they arc not recog-

ed in autributing the validity of induction to the uniformity of
ature. I'he explanation of induction by the doctrine of probabili-
ps, given in the last of these papers,® is not a mere metaphysical

her respects satisfactory, presents the fatal disadvantage of leaving
i quite as much afloat as before in regard to the proper method of
duction. It does not surprise me, therefore, that those who adopt
s theory have given erroncous rules for the conduct of reasoning,
that the greater number of examples put forward by Mr. Mill in
s first edition, as models of what inductions should be, proved in
e light of further scientific progress so particularly unfortunate
hat they had to be replaced by others in later editions. One would

ve supposed that Mr. Mill might have based an induction on this
rfcumstance, especially as it is his avowed principle that, if the con-
usion of an induction turns out false, it cannot have been a good
iduction. Nevertheless, neither he nor any of his scholars seem to
ave been led to suspect, in the least, the perfect solidity of the
amework which he devised for securely supporting the mind in its
Issage from the known to the unknown, although at its first trial it
id not answer quite so well as had been expected.

AY

When we have drawn any statistical induction—such, for instance,
S that one-half of all births are of male children—it is always possible
0 discover, by investigation sufficiently prolonged, a class of which
¢ same predicatc may be afirmed universally: to find out, for in-
ance, what sort of births arc of male children. The truth of this
principle follows immediately from the theorem that there is a charac-
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ter peculiar to every possible group of objects. The form in which th,
principle is usually stated is, that every event must bave a cause.

But. though there exists a cause for everyv event, and that of a kind
which is capable of being discovered, vet if there be nothing to guide
us to the discovery; if we have to hunt among all the events in the
world without any scent; if, for instance, the sex of a child migh,
cqually be supposed to depend on the configuration of the planets, on
what was going on at the antipodes, or on anything else—then the
discovery would have no chance of ever getting made.

That we ever do discover the precise causes of things, that an,
induction whatever is absolutely without exception, is what we have
no right to assume. On the contrary, it is an easy corollary, from the
theorem just referred to, that every empirical rule has an exception.
But there are certain of our inductions which present an approach to
universality so extraordinary that, even if we are to suppose that they
are not strictly universal truths, we cannot possibly think that the:
have been reached merely by accident. The most remarkable laws of
this kind are those of #ime and space. With reference to space, Bishop
Berkeley first showed, in a verv conclusive manner, that it was nor o
thing seen, but a thing inferred. ° Berkeley chiefly insists on the impossi
bility of directly seeing the third dimension of space, since the retina
of the eye is a surface. But, in point of fact, the retina is not even 2
surface; it is a conglomeration of nerve-needles directed toward the
light and having only their extreme points sensitive, these points lying
at considerable distances from one another compared with their areas.
Now, of these points, certainly the excitation of no one singly can
produce the perception of a surface, and consequently not the aggre-
gate of all the sensations can amount to this. But certain relatons
subsist between the excitations of different nerve-points, and thesc
constitute the premises upon which the hypothesis of space is founded.
and from which it is inferred. That space is not immediately perceived
is now universally admitted; and a mediate cognition is what is called
an inference, and is subject to the criticism of logic. But what are we
to say to the fact of every chicken as soon as it is hatched solving 2
problem whose data are of a complexity sufficient to try the greatest
mathematical powers? It would be insane to deny that the tendency
to light upon the conception of space is inborn in the mind of the
chicken and of every animal. The same thing is equally true of umc
That time is not directly perceived is evident, since no lapse of ume
is present, and we only perceive what is present. That, not having the
idea of ime, we should ever be able to perceive the low in our sensa-
tions without some particular aptitude for it, will probably also be
admitted. The idea of force—at least, in its rudiments—is another
conception so early arrived at, and found in animals so low in the scale
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f intelligence, that it must be supposed innate. But the innateness of
idea admits of degree, for it consists in the tendency of that idea to

sent itself to the mind. Some ideas, like that of space, do so present

hemselves irresistibly at the very dawn of intelhgence, and take pos-

assion of the mind on small provocation, while of other conceptions

se arc prepossessed, indeed, but not so strongly, down a scale which

s greatly extended. ‘The tendency to personify every thing, and to
rtribute human characters to it, may be said to be innate: but it 1s a

dency which is very soon overcome by civilized man in regard to
e greater part of the objects about him. Take such a conception as
at of gravitation varving inversely as the square of the distance. It

s a very simple law. But to sav that it is simple is merely to say that

is once which the mind is particularly adapted to apprehend with

acility. Supposc the idea of a quantity mulriplied into another had

een no more easy to the mind than that of a quantity raised to the

power indicated by itself—should we cver have discovered the law of

he solar system?

It seems incontestable, therefore, that the mind of man is strongly

dapted to the comprehension of the world: at least, so far as this goes,

certain conceptions, highly important for such a comprehension,

aturally arise in his mind; and, without such a tendency, the mind

ould never have had any development at all.

Fow are we to explain this adaptation? The great utility and in-
dispensableness of the conceptions of time, space, and force, even to
he lowest intelligence, are such as to suggest that they are the results
f natural selection. Without something like geometrical, kinetical,
and mechanical conceptions, no animal could seize his food or do
inything which might be necessary for the prescrvation of the spe-
cies. He might, it 1s true, be provided with an instinct which would
generally have the same effect: that is to sayv. he might have concep-
tions different from those of time, space, and force, but which coin-
cided with them in regard to the ordinary cases of the animal’s expe-
rience. But, as that animal would have an immense advantage in the
struggle for life whose mechanical conceptions did not break down
in a novel situation (such as development must bring about), there
would be a constant selection in favor of more and more correct
ideas of these matters. Thus would be attained the knowledge of that
fundamental law upon which all science rolls; namely, that forces
depend upon relations of time, space, and mass. When this idea was
once sufficiently clear, it would require no more than a comprehensi-
ble degrece of genius to discover the exact nature of these relations.
Such an hypothesis naturally suggests itsclf, but it must be admitted
that it does not seem sufficient to account for the extraordinary accu-
- racy with which these conceptions apply to the phenomena of Na-
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ture, and 1t 1s probable that there is some secret here which remaiy.
to be discovered.

\.‘

Some important gquestions of logic depend upon whether we are 1
consider the material universe as of limited extent and finite age, -
quite boundless in space and 1n time. In the former case, 1t is concej.
able that a general plan or design embracing the whole universe should
be discovered, and it would be proper to be on the alert for some trace,
of such a unity. In the latter case, since the proportion of the world
of which we can have any experience is less than the smallest assigna-
ble fraction, it follows thar we never could discover any pattern in the
universe except a repeating onc; any design embracing the whole
would be bevond our powers to discern, and beyond the united powers
of all intellects during all time. Now, what is absolutely incapable of
being known is, as we have seen in a former paper, not real at all. Ap
absolutcly incognizable existence is a nonsensical phrasc. If, therefore,
the universe is infinite, the attempt to find in it any design embracing
it as a wholc is futile, and involves a false way of looking at the subjcct.
If the universe never had any beginning, and if in space world
stretches beyond world without limit, there is no whole of material
things, and consequently no general character to the universe, and no
need or possibility of any governor for it. But if there was a time hefore
which absolutely no matter existed, if there are certain absolute
bounds to the region of things outside of which there is a2 mere void,
then we naturally seek for an explanation of it, and, since we cannot
look for it among material things, the hypothesis of a great disembod-
icd animal, the creator and governor of the world, is natural enough.

The actual state of the evidence as to the limitation of the universc
is as follows: As to time, we find on our carth a constant progress of
development since the planet was a red-hot ball; the solar system seems
to have resulted from the condensation of a nebula, and the process
appears to be still going on. We sometimes see stars (presumably with
systems of worlds) destroyed and apparently resolved back into the
nebulous condition, but we have no evidence of any existence of the
world previous to the nebulous stage from which 1t scems to have been
evolved. All this rather favors the idea of a beginning than otherwise.
As for limits in space, we cannot be sure that we sce anything outside
of the system of the milky-way. Minds of theological predilections
have therefore no need of distorting the facts to reconcile them with
their views.

But the only scientific presumprion is, that the unknown parts of
space and time are like the known parts, occupied; that, as we sec
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-cles of life and death in all development which we can trace out to
he end, the same holds good in regard to solar systems, that as cnor-
s distances lie between the different planets of our solar system,
latively to their diameters, and as still more enormous distances lie
rween our system relatively to its diameter and other systems, so it
av be supposed that other galactic clusters exist so remote from ours
not to be recognized as such with certainty. | do not say that these
» strong inductions; [ only sav that they are the presumptions which,
our ignorance of the facts, should be preferred to hypotheses which

Ive conceptions of things and occurrences totally different in their
haracter from any of which we have had any experience, such as
sembodied spirits, the creation of matter, infringements of the laws
F mechanics, etc.
' The universe ought to be presumed too vast to have any character.
Vhen it is claimed that the arrangements of Nature are benevolent,
e just, or wise, or of any other peculiar kind, we ought to be preju-
ed against such opinions, as being the offspring of an ill-founded
otion of the finitude of the world. And examination has hitherto
hown that such beneficences, justice, etc., are of a most limited kind—
imited in degree and limited in range.
~ In like manner, if any one claims to have discovered a plan in the
ructure of organized beings. or a scheme in their classification, or a
sgular arrangement among natural objects, or a system of proportion-
ity in the human form, or an order of development, or a correspon-
ce between conjunctions of the planets and human events, or a
ificance in numbers, or a key to dreams, the first thing we have to
is whether such relations are susceptible of explanation on me-
chanical principles, and if not they should be looked upon with disfa-
r as having already a strong presumption against them; and exami-
nation has generally exploded all such theories.
~ There arc minds to whom every prejudice, every presumption,
seems unfair. It is casy to say what minds these are. They are those who
never have known what it is to draw a well-grounded induction, and
ho imagine that other people’s knowledge is as nebulous as their
‘own. That all science rolls upon presumption (not of a formal but of
a real kind) is no argurent with them, because they cannot imagine
that there is anything solid in human knowledge. These arc the people
who waste their time and money upon perpetual motions and other
such rubbish.

But there are better minds who take up mystical theories (by which

I mean all those which have no possibility of being mechanically
explained). These are persons who are strongly prejudiced in favor of
such theories. We all have natural tendencies to believe in such things;
our education often strengthens this tendency; and the result is, that
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to many minds nothing seems so antecedently probable as a theory of
this kind. Such persons find evidence enough in favor of their views,
and in the absence of any recognized logic of induction they cannot
be driven from their belief.

But to the mind of a physicist there ought to be a strong presump-
tion against everv mystical theory; and therefore it seems to me that
those scientific men who have sought to make out that science was not
hostile to theology have not been so clear-sighted as their opponents.

It would be extravagant to say that science can at present disprove
religion; but it does seem to me that the spirit of science is hostile o
any religion except such a one as that of M. Vacherot. Our appointed
teachers inform us that Buddhism 1s a miserable and atheistical faith,
shorn of the most glorious and necdful attributes of a religion; that its
priests can be of no use to agriculture by praving for rain, nor to war
by commanding the sun to stand still. We also hear the remonstrances
of those who warn us that to shake the general belief in the living God
would be to shake the general morals, public and private. This, too,
must be admitted; such a revolution of thought could no more be
accomplished without waste and desolation than a plantation of trees
could be transferred to new ground, however wholesome in itself,
without all of them languishing for a time, and many of them dying.
Nor is it, by-the-way, a thing to be presumed that a man would have
taken part in a movement having a possible atheistical issue without
having taken serious and adequate counsel in regard to that responsi-
bility. But, let the consequences of such a belief be as dire as they may,
one thing is certain: that the state of the facts, whatever it may be, will
surely get found out, and no human prudence can long arrest the
triumphal car of truth—no, not if the discovery were such as to drive
every individual of our race to suicide!

Burt it would be folly to supposc that anv metaphysical theory in
regard to the mode of being of the perfect is to destroy that aspiration
toward the perfect which constitutes the essence of religion. It is true
that, if the priests of anv particular form of religion suceeed in making
it generally believed that religion cannot exist without the acceprance
of certain formulas, or if they succeed in so interweaving certain
dogmas with the popular religion that the people can see no essential
analogy betwecen a religion which accepts these points of faith and one
which rejects them, the result may very well be to render those who
cannot believe these things irreligious. Nor can we ever hope that any
bodv of priests should consider themselves more teachers of religion
in general than of the particular system of theology advocated by their
own party. But no man need be excluded from participation in the
common feelings, nor from so much of the public expression of them
as 1s open to all the laity, by the unphilosophical narrowness of those
who guard the mysterics of worship. Am | to be prevented from
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ining in that common joy at the revelation of enlightened principles
religion, which we celebrate at Easter and Christmas, because 1
nk that certain scientific. logical, and metaphysical ideas which have
n mixed up with these principles are untenable? No; to do so would
to estimate those errors as of more consequence than the truth—an
mon which few would admit. People who do not believe what are
lly the fundamental principles of Christianity are rare to find, and
but these few ought to feel at home in the churches.
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Deduction, Induction,
and Hypothesis

P 123: Popular Science Monthly 13 (August 1878):470-82.
[Also published in W3:323-38 and 1n CP 2.619—44.] Peirce
concludes bis six “llustrations” with a discussion of the threc
kinds of reasoning (deduction, induction, bypothesis) based on
the general form of syllogistic argument composed of rule,
case, and result. With examples from the bistory of science, be
demonstrates that bypothesis is different from induction
proper in that “hypothesis supposes something of a different
kind from what we bave directly observed, and frequently
something which it would be impossible for us to observe
directly,” while induction only “infers the existence of phe-
nomena such as we bave observed in cases which are similar.”

|

The chief business of the logician is to classify arguments; for all
testing clearly depends on classification. The classes of the logicians
are defined by certain typical forms called syllogisms. For example, the
svllogism called Barbara 1s as follows:

Sis M; Mis P:
Hence, S 1s P.

Or, to put words for letters—

Enoch and Elijah were men; all men die:
Ience, Enoch and Elijah must have died.

The “is P of the logicians stands for any verb, active or ncuter. It
is capable of strict proof (with which, however, I will nor troublc the
reader) that all arguments whatever can be put into this form:' but
only under the condition that the ss shall mean “is for the purposes of
the argument” or “is represented by.” Thus, an induction will appear
in this form something like this:
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These beans are two-thirds white;

But, the beans in this bag are (represented by) these beans;
.. The beans in the bag are two-thirds white.

But, because all inference may be reduced in some way to Barbara,
doces not follow that this is the most appropriate form in which to
gpresent every kind of inference. On the contrary, to show the dis-
inctive characters of different sorts of inference, they must clearly be
¢hibited in different forms peculiar to cach. Barbara particularly typi-
es deductive reasoning: and so long as the is is taken literally, no
ductive reasoning can be put into this form. Barbara 1s, in fact,
pthing but the application of a rule. The so-called major premise lays
lown this rule; as, for example, A/l men are mortal. The other or minor
remise states a case under the rule; as, Enoch was a man. The conclu-
on applies the rule to the case and states the result: Enoch is mortal.
All deduction is of this character; it i1s merely the application of general
ules to particular cases. Sometimes this is not very evident, as in the
ollowing:

All quadrangles are figures.
But no triangle is a quadrangle;
Therefore, some figures are not triangles.

But here the reasoning is really this:

Rule.—Every quadrangle is other than a triangle.
Case—Some figures are quadrangles.
Result—Some figures are not triangles.

Inductive or synthetic reasoning, being something more than the
mere application of a general rule to a particular case, can never be
reduced to this form.

If, from a bag of beans of which we know that § are white, we take
one at random, it is a deductive inference that this bean is probably
white, the probability being 3. We have, in cffect, the following syllo-
gism:

Rule.—The beans in this bag are § white.

Case.— This bean has been drawn in such a way that in the long
run the relative number of white beans so drawn would be
equal to the relative number in the bag.

Result.—This bean has been drawn in such a way that in the

long run it would turn out white { of the time.

If instead of drawing one bean we draw a handful at random and
conclude that about § of the handful are probably white, the reasoning
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15 of the same sort. If, however, not knowing what proportion of v hite
!Jcans there are in the bag, we draw a handful at random and, ﬁndm:.
1 of the beans in the handful white, conclude that about 2 of those ¥
the bag are white, we are rowing up the current of deductive s:.-q:.mnu:I
and are concluding a rule from the observation of a result in a cerm”-;

case. This is particularly clear when all the handful turn out onc ol
I'he induction then is: '

These beans were in this bag.
Thesc beans are white.
.. All the beans in the bag were white.

Which is but an inversion of the deductive syllogism.

Rule.— All the beans in the bag were white. |
Case.—These beans were in the bag.
Result.—T'hese beans are white.

So that induction is the inference of the rule from the case and resulr

But this is not the only way of inverting a deductive syllogism so
as to produce a synthetic inference. Suppose I enter a room and there
find a number of bags, containing different kinds of beans. On the 1able
there is a handful of white beans: and, after some searching, 1 find one
of the bags contains white beans only. I at once infer as a probability
or as a fair guess, that this handful was taken out of that bag. This sort

of inference is called making an bypotbesis. Tt is the inference of a cae
from a rule and result. We have, then—

DepucTion

Rule.— All the beans from this bag are white.
Case.— These beans are from this bag.
". Result. —These beans are white.

Ixpucrion

Case—'These beans are from this bag.
Result—These beans are white.
". Rule— Al the beans from this bag are white.

Hyrorimss

Rule.— All the beans from this bag are white.
Result.—These beans are white.
. Case.—Thesce beans are from this bag.
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e, accordingly, classify all inference as follows:

Inference.
—~ S —
ive or Analytic Synthetic.
- e .
Induction. Hypothesis.

aduction is where we generalize from a number of cases of which
thing is true, and infer that the same thing is true of a whole class.
where we find a certain thing to be true of a certain proportion
ases and infer that it is true of the same proportion of the whole
Hypothesis is where we find some very curious circumstance,
would be explained by the supposition that it was a case of a
ain general rule, and thereupon adopt that supposition. Or, where
d that in certain respects two objects have a strong resemblance,
infer that they resemble onc another strongly in other respects.
] once landed at a seaport in a Turkish province:” and, as | was
king up to the house which 1 was to visit. I met a man upon
seback, surrounded by four horsemen holding a canopy over his
As the governor of the province was the only personage I could
ak of who would be so greatly honored, I inferred that this was he.
15 was an hypothesis.
Fossils are found; say, remains like those of fishes, but far in the
erior of the country. To explain the phenomenon, we suppose the
once washed over this land. This is another hypothesis.
Numberless documents and monuments refer to a conqueror called
apoleon Bonaparte. Though we have not seen the man, yet we can-
ot explain what we have scen, namely, all these documents and monu-
pents, without supposing that he really existed. Hypothesis again.
As a gencral rule, hypothesis is a weak kind of argument. It often
lines our judgment so slightly toward its conclusion that we cannot
that we believe the latter to be true: we only surmise thar it may
¢ s0. But there is no difference except one of degree between such an
inference and that by which we are led to believe that we remember
the occurrences of yesterday from our feeling as if we did so.

iy

11

Besides the way just pointed ourt of inverting a deductive syilogism
to produce an induction or hypothesis, there is another. If from the
truth of a certain premisc the trurh of a cerrain conclusion would
necessarily follow, then from the falsity of the conclusion the falsity
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of the premise would follow. Thus, take the following syllogism ;,,
Barbara:

Rule—All men are mortal.
Case.—Enoch and Elijah were men.
". Result.—Enoch and Elhjah were mortal.

Now, a person who denies this result may admit the rule, and, 1,
that casc, he must deny the case. Thus:

Denial of Result—Enoch and Elijah were not mortal.
Rule— All men are mortal.
. Denial of Case.—Enoch and Elijah were not men.

This kind of syllogism is called Baroco, which s the tvpical mood
of the second figure. On the other hand, the person who denics the
result may admit the case, and in that case he must deny the rule. Thus.

Demial of the Result.—Enoch and Elijah were not mortal.
Case.—Enoch and Elijah were men.
.. Demial of the Rule.—Some men are not mortal.

This kind of syllogism 1s called Bocardo, which is the typical mood
of the third figure.

Baroco and Bocardo are, of course, deductive svllogisms: but of a
very peculiar kind. They are called by logicians indirect moods, be-
cause they need some transformation to appear as the application of
a rule to a particular case. But if. instead of setting out as we have
here done with a necessary deduction in Barbara, we take a probable

deduction of similar form, the indirect moods which we shall obtain
will be—

Corresponding to Baroco, an hypothesis:
and, Corresponding to Bocardo, an induction.

For example, let us begin with this probable deduction in Barbara:

Rule —Most of the beans in this bag are white.
Case—This handful of beans are from this bag.
. Result—Probably, most of this handful of beans are white.

Now, deny the result, but accept the rule:

Denial of Result.—Few beans of this handful are white.
Rule.—Most beans 1n this bag are whate.
. Denial of Case.— Probably, these beans were taken from
another bag.
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This is an hypothetical inference. Next, deny the result, but accept
he case:

Denial of Result.—Few beans of this handful are white.
Case.— These beans came from this bag.
- .. Denial of Rule.—Probably, few beans in the bag are white.

~This 1s an induction.
The relation thus exhibited between synthetic and deductive rea-
ning is not without its importance. When we adopt a certain hypoth-
is, it is not alone because it will explain the observed facts, but also
cause the contrary hypothesis would probably lead to results con-
arv to those observed. So, when we make an induction, it 1s drawn
ot only because it explains the distribution of characters in the sam-
le, but also because a different rule would probably have led to the
ple being other than it is.

Bur the advantage of this way of considering the subject might

onsidered as rules, the denial of a rule is itself a rule. So, an hyvpothesis
s really a subsumption of a case under a class and not the denial of it,
=pt for this, that to deny a subsumption under one class is to admit
a subsumption under another.

Bocardo may be considered as an induction, so timid as o lose its
mplificative character entircly. Enoch and Elijah arc specimens of a
ertain kind of men. All that kind of men are shown by these instances
o be immortal. But instead of boldly concluding that all very pious
men, or all men favorites of the Almighty, ctc., are immortal, we
refrain from specifying the description of men, and rest in the merely
explicative inference that some men are immortal. So Baroco might be
considered as a very timid hypothesis. Enoch and Eljah are not mor-
tal. Now, we might boldly suppose them to be gods or something of
that sort, but instead of that we limit oursclves to the inference that
they are of some nature different from that of man.

But, after all, there is an immense difference between the relation
of Baroco and Bocardo to Barbara and that of Induction and Hypothesis
to Deduction. Baroco and Bocardo are based upon the fact that if the
truth of a conclusion nccessarily follows from the truth of a premise,
then the falsity of the premisc follows from the falsity of the conclu-
sion. This is always true. It is different when the inference is only
~probable. It bv no mcans follows that, because the truth of a certain
premisc would render the truth of a conclusion probable, therefore the
falsity of the conclusion renders the falsity of the premise probable. At
least, this is only true, as we have seen in a former paper, when the
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word probable is used in one sense in the antecedent and in another
in the conscquent.

111

A certain anonymous writing is upon a torn piece of paper. It 15
suspected that the author is a certain person. His desk, to which only
he has had access, is searched, and in it 1s a found a piece of paper, the
torn edge of which exactly fits, in all its irregulariues, that of the paper
in question. Itis a fair hypothetic inference that the suspected man was
actually the author. The ground of this inference evidently is that two
torn picces of paper are extremely unlikely to fit together by accident.
Thercfore, of a great number of inferences of this sort, buta very small
proportion would be deceptive. The analogy of hypothesis with induc-
tion is so strong that some logicians have confounded them. Hy pothe-
sis has been called an induction of characters. A number of characters
belonging to a certain class are found in a certain object; whence 1t 1s
inferred that all the characters of that class belong to the object 1n
question. This certainly involves the same principle as induction; vet
in a modified form. In the first place, characters are not susceptible of
simple enumeration like objects: in the next place, characters run in
categorics. When we make an hypothesis like that about the piece of
paper, we only examine a single line of characters, or perhaps two or
three, and we take no specimen at all of others. If the hypothesis were
nothing but an induction, all that we should be justified in concluding,
in the example above, would be that the two picces of paper which
matched in such irregularities as have been examined would be found
to match in other, say slighter. irregularitics. The inference from the
shape of the paper to its ownership is precisely what distinguishes
hypothesis from induction, and makes it a bolder and more perilous
step.

The same warnings that have been given against imagining that
induction rests upon the uniformity of Nature might be repeated 1n
regard to hypothesis. Here, as there, such a theory not only utterly
fails to account for the validity of the inference, but it also gives rise
to methods of conducting it which are absolutely vicious. There are.
no doubt, certain uniformities in Nature, the knowledge of which will
fortify an hypothesis very much. For example, we supposc that iron.
titanium, and other metals exist in the sun, because we find in the solar
spectrum many lines coincident in position with those which these
metals would produce; and this hypothesis is greatly strengthened by
our knowledge of the remarkable distinctiveness of the particular linc
of characters obscrved. Burt such a fortification of hypothesis is of a
deductive kind, and hypothesis may still be probable when such reén-
forcement is wanting.
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There is no greater nor more frequent mistake in practical logic
to suppose that things which resemble one another strongly in
respects arc any the more likely for that to be alike in others.
at this is absolutely false, admits of rigid demonstration; but, inas-
h as the reasoning is somewhat severe and complicated (requiring,
s all such reasoning, the use of A, B, C, etc., to set 1t forth), the reader
uld probably find it distasteful, and I omit it. An example, however,
w illustrate the proposition: The comparative mythologists occupy
emselves with finding points of resemblance between solar phenom-
a and the carecers of the heroes of all sorts of traditional stories; and
pon the basis of such resemblances they infer that these heroes are
apersonations of the sun. If there be anvthing more in their reason-
it has never been made clear to me. An ingenious logician, to
. how futile all that 1s, wrotce a little book, in which he pretended
prove, in the same manner, that Napoleon Bonaparte 1s only an
personation of the sun. It was really wonderful to see how many
ints of resemblance he made out. The truth 1s, that any two things
scmble one another just as strongly as any two others, if recondite
semblances are admitted. But, in order that the process of making
! hypothesis should lead to a probable result, the following rules
ust be followed:

1. The hypothesis should be distinctly put as a question, before
paking the observations which are to test its truth. In other words,
2 must try to see what the result of predictions from the hypothesis
Il be.

2. The respect in regard to which the resemblances are noted must
e taken at random. We must not take a particular kind of predictions
T which the hypothesis is known to be good.

3. The failures as well as the successes of the predictions must be
onestly noted. The whole proceeding must be fair and unbiased.
Some persons fancy that bias and counter-bias are favorable to the
xtraction of truth—that hot and partisan debate is the way to investi-
jate. This is the theory of our atrocious legal procedure. But Logic
puts its heel upon this suggestion. It irrefragably demonstrates that
knowledge can only be furthered by the real desire for it, and that the
methods of obstinacy, of authority, and every mode of trying to reach
a foregone conclusion, are absolutely of no value. These things are
proved. The reader is at liberty to think so or not as long as the proof
IS not set forth, or as long as he refrains from examining it. Just so, he
kan preserve, if he likes, his freedom of opinion in regard to the
Propositions of geometry; only, in that case, if he takes a fancy to read
Luclid, he will do well to skip whatever he finds with A, B, C, etc., for,
if he rcads attentively that disagreeable matter, the freedom of his
Dpinion about geometry may unhappily be lost forever.

How many people there are who are incapable of putring to their
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own consciences this question, “Do [ want to know how tl':e fact
stands, or not?”

The rules which have thus far been laid down for induction and
hypothesis are such as are absolutely essential. There are many other
maxims expressing particular contrivances for making synthetic infer.
ences strong, which are extremely valuable and should not be ne-
glected. Such are, for example, Mr. Mill’s four methods.” Nevertheless.
in the total neglect of these, inductions and hypotheses may and some-
times do attain the grearest force.

v

Classifications in all cases perfectly satisfactory hardly exist. Even
in regard to the grear distinction between explicative and ampliative
inferences, examples could be found which seem to lic upon the border
between the two classes, and to partake in some respects of the charac-
ters of either. The same thing is truc of the distinction between induc-
tion and hypothesis. In the main, it is broad and decided. By induction,
we conclude that facts, similar to observed facts, are true in cases not
examined. By hypothesis, we conclude the existence of a fact quite
different from anything observed, from which, according to known
laws, something observed would necessarily result. The former, is
reasoning from particulars to the general law; the latter, from effect
to cause. The former classifies, the latter explains. It is only in some
special cases that there can be more than a momentary doubt to which
category a given inference belongs. One exception 1s where we ob-
serve, not facts similar under similar circumstances, but facts different
under different circumnstances—the difference of the former having,
however, a definite relation to the difference of the latter. Such infer-
ences, which are really inductions, sometimes present ncvertheless
some indubitable resemblances to hypotheses.

Knowing that water expands by heat, we make a number of obser-
vations of the volume of a constant mass of water at different tempera-
tures. The scrutiny of a few of these suggests a form of algebraical
formula which will approximately express the relation of the volumc
to the temperature. It may be, for instance, that v being the relative
volume, and ¢ the temperature, the few observations examined indi-
cate a relation of the form—

v=1+at+bt? +ct3

Upon examining obscrvations at other temperatures taken at random,
this idea is confirmed; and we draw the inductive conclusion that all
observations within the limits of temperature from which we have
drawn our observations could equally be so satisfied. Having once
ascertained that such a formula is possible, it is a mere affair of arith-
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yetic to find the values of 4, b. and ¢, which will make the formula
atisfy the observations best. This is what physicists call an empirical
ormula, because it rests upon mere induction, and is not explained by
1y hypothesis.

Such formula, though very useful as means of describing in gen-
al terms the results of obscrvations, do not take any high rank among
ientific discoveries. The induction which they embody, that expan-
on by heat (or whatever other phenomenon is referred to) takes place
a perfectly gradual manner without sudden leaps or innumerable
uations, although really important, attracts no attention, because
is what we naturally anticipate. But the defects of such expressions
e very serious. In the first place, as long as the observations are
ibject to crror, as all observations are, the formula cannot be expected
satisfy the observations exactly. But the discrepancies cannot be due
lely to the errors of the observations, but must be partly owing to
e crror of the formula which has been deduced from erroneous
servations. Moreover, we have no right to suppose that the real facts,
f they could be had free from error, could be expressed by such a
yrmula at all. They might, perhaps, be expressed by a similar formula
vith an infinite number of terms; but of what use would that be to us,
ince it would require an infinite number of coefficients to be written
'n> When one quantity varies with another, if the corresponding
alues are exactly known, it is a mere matter of mathematical ingenu-

If one quantity is of onc kind—say, a specific gravity—and the other
f another kind—say, a temperature—we do not desire to find an
expression for their relation which is wholly free from numerical
onstants, since if it were free from them when, say, specific gravity
as compared with water, and temperature as expressed by the centi-
grade thermometer, were in question, numbers would have to be intro-
duced when the scales of measurement were changed. We may, how-
ever, and do desire to find formulas expressing the relations of physical
phenomena which shall contain no more arbitrary numbers than
changes in the scales of measurement might require.

When a formula of this kind is discovered, it is no longer called an
empirical formula, but a law of Nature; and is sooner or later made the
basis of an hypothesis which is to explain it. These simple formula are
not usually, if ever, exactly true, but they are none the less important
for that; and the great triumph of the hypothesis comes when it ex-
plains not only the formula, but also the deviations from the formula.
In the current language of the physicists, an hypothesis of this impor-
tance is called a theory, while the term hypothesis is restricted to
suggestions which have little evidence in their favor. There is some
justice in the contempt which clings to the word hypothesis. To think
that we can strike out of our own minds a true preconception of how
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Nature acts, i1s a vain fancy. As Lord Bacon well says: *“T'he subtler,
of Nature far cxceeds the subtlety of sense and intellect: so that thes.
finc meditations, and speculations, and reasonings of men are a sort f
insanity, only there is no one at hand to remark it.”* The successfy]
theories are not pure guesses, but are guided by reasons.
The kinetical theory of gases is a good example of this. This theory

is intended to explain certain simple formula:, the chief of which i
called the law of Boyle.® It is, that if air or any other gas be placed in
a cylinder with a piston, and if its volume be measured under the
pressure of the atmosphere, say fifteen pounds on the square inch, and
if then another fiftcen pounds per square inch be placed on the piston,
the gas will be compressed to one-half its bulk, and in sumilar inversc
ratio for other pressures. The hypothesis which has been adopted 1o
account for this law is that the molecules of a gas are small, solid
particles at great distances from each other (relatively to their dimen-
sions), and moving with great velocity, without sensible attractions or
repulsions, until they happen to approach one another very closely
Admit this, and it follows that when a gas is under pressure what
prevents it from collapsing is not the incompressibility of the separate
molecules, which are under no pressure at all, since they do not touch.
but the pounding of the molecules against the piston. The more the
piston falls, and the more the gas is compressed, the nearer together
the molecules will be; the greater number there will be at any moment
within a given distance of the piston, the shorter the distance which

any one will go before its course is changed by the influence of an-
other, the greater number of new courses of each in a given time, and

the oftencr cach, within a given disrance of the piston, will strike it

‘This explains Boyle's law. The law is not exact; but the hypothesis

does not lead us to it exactly. For, in the first place, if the molecules
arc large, thev will strike cach other oftener when their mean distances
are diminished, and will consequently strike the piston oftencr, and
will produce more pressure upon it. On the other hand, if the mole-
cules have an artraction for one another, they will remain for a sensible
time within one another’s influence, and consequently they will not
strike the wall so often as they otherwise would, and rhe pressure will
be less increased by compression.

When the kinetical theory of gases was first proposed by Daniel
Bernoulli, in 1738, it rested only on the law of Boyle, and was therefore
purce hypothesis. It was accordingly quite naturally and deservedly
neglected. But, at present, the theory presents quite another aspect:
for, not to speak of the considerable number of observed facts of
different kinds with which it has been brought into relation, it is
supported by the mechanical theory of heat. That bringing together
bodies which attract one another, or separating bodies which repel one
another, when sensible motion is not produced nor destroyed, is al-
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rays accompanicd by the evolution of heat, is little more than an
.;c uction. Now, it has been shown by experiment that, when a gas i1s
Jowed to expand without doing work, a very small amount of heat
ppears. This proves that the particles of the gas attract onc-anothcr
ohtly, and but very slightly. It follows that, when a gas is under
essure, what prevents it from collapsing is not any rcpulsion be-
cen the particles, since there is nonc. Now, lhere_ arc only two
des of force known to us, force of position or attractions and repul-
ons, and force of motion. Since. therefore, it is not the force of
ssition which gives a gas its expansive force, it must be the force of
otion. In this point of view, the kinetical theory qu gases appears as
deduction from the mechanical theory of heat. h‘ns to be obscrved,
ywever, that it supposes the same law of rn_cchamcs (that tl_wrc are
aly those two modes of force) which holds in regard to !rodu:s such
- we can sce and examine, to hold also for what are very different, the
Lolecules of bodies. Such a supposition has but a slender support from
duction. Our belief in it is greatly strengthened by its connection
sith the law of Boyle, and it is, therefore, to be cunsnc_lere_d as an
ypothetical inference. Yet it must be admitted that the kinetical the-
v of gases would deserve little credence if it had not been connccted
ith the principles of mechanics. _ re.

‘The great difference between induction and hypothesis 1s, that tl}c
rmer infers the existence of phenomena such as we have ol)s‘erved in
ases which are similar, while hypothesis supposes smnet‘hlng of a
ificrent kind from what we have directly observed, and 1requunt1_v
omething which it would be impossible for us to obscrve d.sre‘ctly.
\ccordingly, when we stretch an induction quite beyond the llml}s of
sur observation, the inference partakes of the nature of hypmhesns. It
uld be absurd to say that we have no inductive warrant for a gener-
alization cxtending a little beyond the limits of experience, 'and there
s no line to be drawn bevond which we cannot push our |.nfereqcc;
nly it becomes weaker the further it 1s pushed. Yet, if an induction
pushed very far, we cannot give it much credence unless we find
hat such an extension explains some fact which we can and do ob-
serve. Here, then, we have a kind of mixture of induction and hyputhe-
sis supporting one another; and of this kind are most of the theories
of physics.

v
‘I'hat synthetic inferences may be divided into induction.and'ljy-
pothesis in the manner here proposed.® admits of no question. The

*This division was first made in a course of lectures by the author before the Lowell
Institute, Boston, 1n 866, and was printed in the Procecdings of the American Academy of
Arts and Sciences, for April 9, 1867.7
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utility and value of the distinction arc to be tested by their applic,.
tons.

Induction is, plainly, a much stronger kind of inference than h, .
pothesis; and this is the first reason for distinguishing between thep,
Hypotheses are sometimes regarded as provisional resorts, which i,
the progress of science are to be replaced by inductions. But this is 4
false view of the subject. Hypothetic reasoning infers very frequently
a fact not capable of direct observation. It is an hypothesis that Nap.
leon Bonaparte once existed. How is that hypothesis ever to be re.
placed by an induction® It may be said that from the premise that such
facts as we have obscrved are as they would be if Napoleon existed. v .
are to infer by induction that a// facts that arc hereafter to be observed
will be of the same character. There is no doubt that every hypothetic
inference may be distorted into the appearance of an induction in thi.
way. But the essence of an induction is that it infers from one set of
facts another set of similar facts. whereas hypothesis infers from fact.
of one kind o facts of another. Now, the facts which serve as ground-
for our belief in the historic reality of Napoleon are not by any mcan:
necessarily the only kind of facts which are explained by his existence
[t may be that, at the time of his career, events were being recorded
in some way not now dreamed of, that some ingenious creature on a
neighboring planet was photographing the earth, and that these pic-
tures on a sufficiently large scale may somne time come into our posses:
sion, or that some mirror upon a distant star will, when the light
reaches it, reflect the whole story back to carth. Never mind how
improbable these suppositions are; everything which happens is infi
nitely unprobable. I am not saying that these things are likely to occur,
but that some cffect of Napoleon's existence which now seems impossi-
ble is certain nevertheless to be brought about. The hypothesis asserts
that such facts, when they do occur, will be of a nature to confirm, and
not to refute, the existence of the man. We have, in the impossibility
of inductively inferring hyvpothetical conclusions, a second reason for
distinguishing between the two kinds of inference.

A third merit of the distinction is, that it is associated with an
important psychological or rather physiological difference in the mode
of apprehending facts. Induction infers a rule. Now, the belief of a rule
1s 2 habit. That a habit is a rule active in us, is evident. That every belicf
is of the nature of a habit, in so far as it is of a general character, has
been shown in the earlier papers of this series. Induction, therefore.
is the logical formula which expresses the physiological process of
formation of a habit. Hypothesis substitutes, for a complicated tangle
of predicates attached to one subject, a single conception. Now, therc

is a peculiar scnsation belonging to the act of thinking that each of

these predicates inheres in the subject. In hvpothetic inference this
complicated feeling so produced is replaced by a single fecling of
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er intensity, that belonging to the act of thinking the hypothetic
clusion. Now, when our nervous system is excited in a complicated
there being a relation between the clements of the excitation, the
It is a singlc harmonious disturbance which T call an emotion.
5, the various sounds madc by the instruments of an orchestra
e upon the car, and the result is a peculiar musical emotion, quite
nct from the sounds themselves. This emotion is essentially the
 thing as an hypothetic inference, and every hypothetic inference
Ives the formation of such an emotion. We may say, therefore, that
thesis produces the sensuous element of thought, and induction the
ual clement. As for deduction, which adds nothing to the prem-
but only out of the various facts represented in the premises
ts one and brings the attention down to it, this may be considered
logical formula for payving attention, which is the volitional
t of thought, and corresponds to nervous discharge in the
re of physiology.

Another merit of the distinction between induction and hypothesis
it leads to a very natural classification of the sciences and of the
Is which prosecute them. What must separate different kinds of
tific men more than anything else are the differences of their
igues. We cannot expect men who work with books chiefly to have
h in common with men whose lives are passed in laboratories. But,
r differences of this kind, the next most important are differences
e modes of reasoning. Of the natural sciences, we have, first, the
sificatory sciences, which are purely inductive—systematic botany
blogv, mineralogy, and chemistry. Then, we have the sciences
eory, as above explained—astronomy, pure physics, etc. Then, we
e sciences of hypothesis—geology, biology, etc.

Ihere are many other advantages of the distinction in question
ich I shall Icave the reader to find out by experience. If he will only
e the custom of considering whether a given inference belongs to
E or other of the two forms of synthetic inference given on page 188,
an promise him that he will find his advantage in it, in various ways.
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[from] On the Algebra of Logic
(1880)

P 167: American Journal of Mathematics 3 (1880):15~57.
[Also published in Wy:163-73 (wwith two earlier versions of
part of the first chapter, MSS 350 and 3c4 [, Pp. 36—46], and
a fragmentary continuation of the =hole article, which ends
with “to be continued,” in MS 37 [ pp. 210~11]) and in CP
3-15¢=81. (Three further attempts at a continuation are in
W5:107-15.)] This article bolds a place of some importance in
the bistory of formal logic and mathematics. In what is
publisbed bere from the first chapter, Peirce discusses the rela
{ran;bip betzseen thinking and cercbration (or logic and phys-
1ology), formulates the theory for bis logic of the copula cm-
ploying statements of inclusion rather than Boolcan
equations, and places some of bis important epistemological
conceptions into the context of formal logic. (Item 16 repre-
sents the subsequent stage of bis development of this part

of the algebra of logic and should be read in confuction with
ttem 13.)

Caprer L—SyLLoGisTIC.

§1. Derivation of Logic.

In order to gain a clear understanding of the origin of the various

signs used in logical algebra and the reasons of the fundamental for-
mula. we ought to begin by considering how logic itself arises.

Thinking, as cerebration, is no doubt subject 1o the general laws of

nervous action.

When a group of nerves are stimulated, the ganglions with which
the group is most intimately connected on the whole are thrown into
an active state, which in turn usually occasions movements of the
body. The stimulation continuing, the irritation spreads from gan-
glion to ganglion (usually increasing meantime). Soon, too, the parts
first excited begin to show fatigue: and thus for a double reason the
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dily activity is of a changing kind. When the stimulus is withdrawn,
e excitement quickly subsides.
It results from these facts that when a nerve is affected, the reflex
jon, if it is not at first of the sort to remove the irritation, will change
character again and again until the irritation 1s removed; and then
action will cease.
ow, all vital processes tend to become easier on repetition.' Along
atever path a nervous discharge has once taken place, in that path
¢ discharge is the more likely to take place.
Accordingly, when an irritation of the nerves is repeated, all the
ious actions which have taken place on previous similar occasions
the more likely to take place now, and those are most likely to take
which have most frequently taken place on those previous occa-
ns. Now, the various actions which did not remove the irritation
v have previously sometimes been performed and sometimes not;
| the action which removes the irritation must have always been
rformed, because the action must have every time continued until
was performed. Hence, a strong habit of responding to the given
tation in this particular way must quickly be established.
A habit so acquired may be transmitted by inheritance.
One of the most important of our habits is that one by virtue of
ch certain classes of stimuli throw us at first, at least, into a purely
ebral activity.
Very often it 1s not an outward sensation but only a tancy which
s the train of thought. In other words, the irritation instead of
ng peripheral is visceral. In such a case the activity has for the most
't the same character; an inward action removes the inward excita-
n. A fancied conjuncture leads us to fancy an appropriate line of
ion. It is found that such events, though no external action takes
ce, strongly contribute to the formation of habits of really acting
the fancied way when the fancied occasion really arises.
A cerebral habit of the highest kind, which will determine what we
> in fancy as well as what we do in action, is called a belief The
=presentation to ourselves that we have a specified habit of this kind
called a judgment. A belief-habit in its development begins by being
ue, special, and meagre; it becomes more precise, general, and full,
Fithout limit. The process of this development, so far as it takes place
1 the imagination, is called thought. A judgment is formed; and under
he influence of a belief-habit this gives rise to a new judgment, indicat-
g an addition to belief. Such a process is called an inference; the
antccedent judgment is called the premise; the consequent judgment,
€ conclusion; the habit of thought, which determined the passage from
fe onc to the other (when formulated as a proposition), the leading
rinciple.
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At the same time that this process of inference, or the spontay., us
development of belief, is continually going on within us, fresh peripl,.
eral excitations are also continually creating new belicf-habits 1,
belief is partly determined by old beliefs and partly by new e-‘fpt‘:r;
ence. Is there any law about the mode of the peripheral excitatiop
The logician maintains that there is, namely, that they are all adapr.
to an end, that of carrving belief, in the long run, toward cerr,,,
predestinate conclusions which are the same for all men. This i« th,
faith of the logician. This is the matter of fact, upon which all maxi,.
of reasoning repose. In virtue of this fact, what is to be believed at |15,
is independent of what has been believed hitherto, and therefore ha-
the character of reality. Hence, if a given habit, considered as determ .
ing an inference, is of such a sort as to tend toward the final resulr
is correct; otherwise not. Thus, inferences become divisible 1nto 1he
valid and the invalid; and thus logic takes its reason of existence.

§2. Syllogism and Dialogism.
The general type of inference is

P
e

where ." is the sign of illation.

The passage from the premise (or set of premises) P to the conclu-
sion C takes place according to a habit or rule active within us. All the
inferences which that habit would determine when once the proper
premises were admitted, form a class. The habit is logically good
provided it would never (or in the case of a probable inference, seldom)
lead from a true premise to a false conclusion; otherwise it 1s logically
bad. That is, every possible case of the operation of a good habit would
either be one in which the premise was false or one in which the
conclusion would be true; whereas, if a habit of inference is bad, there
is a possible case in which the premise would be true, while the conclu-
sion was false. When we speak of a possible case, we conceive that from
the general description of cases we have struck out all those kinds
which we know how to describe in general terms but which we know
never will occur; those that then remain, embracing all whose non-
occurrence we are not certain of, together with all those whose non
occurrence we cannot explain on any general principle, are called
possible.

A habit of inference may be formulated in a proposition which
shall state that every proposition ¢, related in a given general way to
any true proposition p, is true. Such a proposition is called the leadin,
principle of the class of inferences whose validity it implies. When the
inference is first drawn, the leading principle is not present to the
mind, but the habit it formulates is active in such a way that, upon
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ntemplating the believed premise, by a sort of perception the con-
sion is judged to be true.® Afterwards, when the inference 1s sub-
ed to logical criticism, we make a new inference, of which one
mise is that leading principle of the former inference, according to
ich propositions related to one another 1n a certain way are fit to
sremise and conclusion of a valid inference, while another premise
fact of obscrvation, namely, that the given relation does subsist
ween the premise and conclusion of the inference under criticism;
snce it 1s concluded that the inference was valid.

gic supposes inferences not only to be drawn, but also to be
ted to criticism; and therefore we not only require the form
to express an argument, but also a form, P, < C,, to express the
th of its leading principle. Here P, denotes any one of the class of
emises, and C; the corresponding conclusion. The symbol —< is the
ula, and significs primarily that every state of things in which a

responding propositions of the class C, are true. But logic also
>s some inferences to be invalid, and must have a form for

Thus, the form P, —< C, implies

jer, 1, that it is impossible thar a premise of the class P, should be
true,

2, that every statc of things in which P_ is true is a stare of things
in which the corresponding C, is truc.

Fhe form P, =< C, implies

b, 1, that a premise of the class P, is possible,

4, 2, that among the possible cases of the truth of a P, there is onc
in which the corresponding C. is not true.

his acceptation of the copula differs from that of other svstems of
llogistic in a2 manner which will be explained below in treating of
€ negative.

In the form of inference P C the leading principle is not ex-
ressed: and the inference might be justified on several separate princi-
les. One of these, however, P‘. < C'., is the formulation of the habit
ich, in point of fact, has governed the inferences. This principle
ontains all that is necessary besides the premise P to justify the con-
lusion. (It will generally assert more than is necessary.) We may,
hercfore, construct a new argument which shall have for its premises
he two propositions P and P, —< C, taken together, and for its conclu-

*Though the leading principle itself is not present to the mind. we arc generally
€onscious of inferring on some general principle.

tThis dash was used by Boole [Laws of Thought, p. ngl. but not over other than
lass-signs.



204 | The Essential Peirce

sion, C. This argument, no doubt, has, like every other, its leading
principle, because the inference is governed by some habit: but yet the
substance of the leading principle must already be contained implicitly
in the premises, because the proposition P, —< C; contains by hypothe.
sis all that is requisite to justify the inference of C from P. Such »
leading principle, which contains no fact not implied or observable 1,
the premiscs, is termed a Jogical principle, and the argument it governs
is termed a complete, in contradistinction to an incomplete, argument, or
enthymeme.

The above will be made clear by an example. Let us begin with the
enthymeme,

Enoch was a man,
.. Enoch died.

The leading principle of this is, “All men dic.” Stating it, we get the
complete argument,

All men die,
Enoch was a man;
.. Enoch was to die.

7T he leading principle of this is nota notac est nota rei ipsius.* Stating this
as a premise, we have the argument,

Nota notae est nota rei ipsius,
Mortality is a mark of humanity, which is a2 mark of Enoch:
.. Mortality is a mark of Enoch.

But this very same principle of the nota notae is again active in the
drawing of this last inference, so that the last state of the argument is
no more complete than the last but one.

There is another way of rendering an argument complete, namely.
instead of adding the leading principle P, —<C, conjunctively to the
premise P, to form a new argument, we might add its denial disjunc-
tively to the conclusion; thus,

P
.. Either C or Pl. =<C..

A logical principle is said to be an empty or merely formal proposi-
tion, because it can add nothing to the premises of the argument it
governs, although it is rclevant; so that it implies no fact except such
as is presupposed in all discourse, as we have seen in §r that certain
facts are implied. We may here distinguish between logical and extra-
logical validity; the former being that of a complete, the latter that of an
incomplete argument. The term logical leading principle we may take 1o
mean the principle which must be supposed true in order to susrain
the logical validity of any argument. Such a principle states that

[from] On the Algebra of Logic (1880) | 205

nong all the states of things which can be supposed without conflict
ith logical principles, those in which the premise of the argument
puld be true would also be cases of the truth of the conclusion.
sthing more than this would be relevant to the logical leading princi-
“which is. therefore, perfectly determinate and not vague, as we
e scen an extralogical leading principle to be.

complete argument, with only one premise, is called an immediate
ference. Example: All crows are black birds; therefore, all crows are
-ds. If from the premise of such an argument everything redundant
pmitted, the state of things expressed in the premise is the same as
e state of things expressed in the conclusion, and only the form of
pression is changed. Now, the logician does not undertake to cnu-
ate all the ways of expressing facts: he supposes the facts to be
dv expressed in certain standard or canonical forms. But the
pivalence between different ones of his own standard forms is of the
ghest importance to him, and thus certain immediate inferences play
e great part in formal logic. Some of these will not be reciprocal
ferences or logical equations, but the most important of them will
ve that character.

1If one fact has such a relation to a different onc that, if the former
rue, the latter is necessarily or probably true, this relation consti-
a determinate fact; and therefore, since the leading principle of
omplete argument involves no matter of fact (beyond those em-
/ed in all discourse), 1t follows that every complete and material (in
ssition to a merely formal) argument must have at least two prem-

From the doctrine of the leading principle it appears that if we have
valid and complete argument from more than one premise. we may
ress all premises but one and still have a valid but incomplete
rgument. T'his argument is justified by the suppressed premises:
ence, from these premises alone we may infer that the conclusion
vould follow from the remaining premiscs. In this way, then, the
riginal argument

PQRST

.. C

S broken up into two, namely, 1%,

PQRS
L he==(6
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By repeating this process, any argument may be broken up into ar ;.
ments of two premises each. A complete argument having two preiy,.
ises is called a syllogism. *

An argument may also be broken up in a different way by substit,;,.
ing for the seccond constituent above, the form

T—<C
. Either C or not T.

In this way, any argument may be resolved into arguments, cacl,
of which has one premise and two alternative conclusions. Such
argument, when complete, may be called a dialogism.

§3. Forms of Propositions.

In place of the two expressions A —< B and B —< A taken together
we may write A = B;t in place of the two expressions A —<B and
B —< A taken together we may writc A < B or B> A: and in placc of
the two expressions A=—<B and B=< A taken together we mas
write AHB.

De Morgan, in the remarkable memoir with which he opened his

*The general doctrine of this section is contained in my paper, “On the Classifica-
von of Arguments,” 1867. {Wai23-48 ]

tThere is a difference of opinion among logicians as to whether < or = is the
simpler relation. But in my paper on the “Logic of Relatives,™ [ have stirictly demon-
strated that the preference must be given to —< in this respect. The term simpler has an
exact meamng in logic; it means that whose logical depth is smaller; that is, if one
conception 1nplics another, but not the reverse, then the latter is said to be the simpler
Now to say that A = B implies that A —< B, but not conversely. Ergo, etc. It is to no
purpose to reply that A —< B implies A = (A that 1s B): it would be equally relevant 1o
say that A < Bimplies A = A. Consider an analogous casc. Logical scquence is a simpler
conception than causal sequence, because every causal sequence is a logical sequence but
not every logical sequence 1s a causal scquence; and 1t is no reply to this to say that a
logical sequence between two facts implies a causal sequence between some two facts
whether the same or different. The idea that = is a very simple relation is probably duc
to the fact that the discovery of such a relation teaches us that instead of two objects
we have only one. so that it simplifies our conception of the universe. On this account
the existence of such a relation 1s an important fact to learn: in fact, 1t has the sum of
the importances of the two facts of which it is compounded. It frequently happens rhat
it is more convenient to treat the propositions A < B and B < A together in their form
A = B. but italso frequently happens that it is more convenient to treat them separately
Even in geometry we can see that to sav that two figures A and B are cqual s to say
that when they are properly put together A will cover B and B will cover A; and it 15
generally necessary to examine these facts scparately. So, in comparing the numbers of
two lots of objects, we set themn over against one another, each to each. and observe that
for every onc of the lot A there is one of the lot B. and for every one of the lot B there
1s one of the lotr A.

In logic, our great object is 1o analyze all the operations of reason and reduce them
to their ultimate elements; and to make a calculus of reasoning is a subsidiary object
Accordingly, it is more philosophical to use the copula —<, apart from all considerations
of convenience. Besides, this copula 1s intimarely related to our natural logical and
metaphysical ideas; and 1t is one of the chief purposes of logic to show what validity
those ideas have. Morcover, it will be scen further on that the more analytical copula
does in point of fact give rise to the easiest method of solving problems of logic.

[from] On the Algebra of Logic (1880) | 207

ussion of the syllogism (1846, p. 380), has pointed out thar we often
arry on reasoning under an implied restriction as to what we shall
) sider as possible, which restriction, applying to the whole of what
s said, need not be expressed.* The total of all that we consider pos-
ble is called the universe of discourse, and may be very limited.
mode of limiting our universe is by considering only what actu-
occurs, so that everything which does not occur is regarded as
possible.

The forms A —< B, or A implics B, and A =< B, or A does not imply
. embrace both hypothetical and categorical propositions. Thus, to
y that all men are mortal is the same as to say that if any man
esses any character whatever then a mortal possesses that charac-
l'o say, 'if A, then B’ is obviously the same as to say that from A,
follows, logically or extralogically. By thus identifying the relation
ressed by the copula with that of illation, we identify the proposi-
with the inference, and the term with the proposition. This identi-
ion, by means of which all that is found true of term, proposition,
inference is at once known to be true of all three, is a most important
ngine of rcasoning, which we have gained by beginning with a con-
ideration of the genesis of logic.®
Of the two forms A —< B and A =< B, no doubt the former 1s the
nore primitive, in the sensc that it is involved in the idea of reasoning,
while the latter is only required in the criticism of reasoning. The two
nds of proposition are essentially different, and every attempt to
educe the latter to a special case of the former must fail. Boole at-
pts to express ‘some men are not mortal’, in the form ‘whatever
men have a certain unknown character v are not mortal’.’ But the
propositions are not identical, for the latter does not imply that some
men have that character ¢; and, accordingly, from Boole’s proposition
ve may legitimately infer that ‘whatever mortals have the unknown
haracter © are not men’; vet we cannot reason from ‘some men are
not mortal’ to ‘some mortals are not men'.t On the other hand, we can
risc to a morc general form under which A —< B and A —< B are both
included. For this purpose we write A =< B in the form A < B, where
A is some-A and B is nor-B. This more gencral form is equivocal in so
far as it is left undetermined whether the proposition would be true
if the subject were impossible. When the subject is general this is the
case, but when the subject is particular (i.c., 1s subject to the modifica-

*In consequence of the identification in question, in § —< P, I speak ofb mdrﬂ'crenl]\
as subject, antecedent, or premise, and of P as predicate, consequent, or concl

tEqually unsuccessful is Mr. Jevons's attempt to overcome the difficulty by omitting
particular propositions, “because we can alwavs substitute for it [some| more definite
expressions if we like.” The same reason might be alleged for neglecting the consid-
eration of not. But in fact the form A=< B is required to enable us to simply deny
A—<B*
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tion some) it is not. The general form supposcs merely inclusion of the
subject under the predicate. The short curved mark over the letter i1,
the subject shows that some part of the term denoted by that letter is
the subject, and thart that is asserted to be in possible cxistence.

The modification of the subject by the curved mark and of the
predicate by the straight mark gives the old set of propositional forms
viz.:

A. a-<b Every aisb.
E. a—<#b No aisbh.
I. a—<b Some aisb.

Universal affirmative.
Universal ncgative.
Parucular athrmative.
O. d-—<b Some ais not b. Particular negative.

There is, however, a difference between the senses in which thesc
propositions are here taken and those which are traditional; namely
it is usually understood that affirmative propositions imply the exis-
tence of their subjects, while negative ones do not. Accordinglv. it is
said that there is an immediate inference from A to I and from E to
O. But in the sense assumed in this paper, universal propositions do
not, while particular propositions do, imply the existence of their
subjects. The following figure illustrates the precise sense here as-
signed to the four forms A, E, I, O.

In the quadrant marked 1 there are lines which are all vertical: in
the quadrant marked 2 some lines are vertical and some not; in quad-
rant 3 there arce lines none of which are vertical; and in quadrant 4
there are no lines. Now, taking /ine as subject and vertical as predicate.

A is true of quadrants 1 and 4 and false of 2 and 3.
E is true of quadrants 3 and 4 and false of 1 and 2.
I is true of quadrants 1 and 2 and false of 3 and 4.
O is true of quadrants 2 and 3 and falsc of 1 and 4.

Hence, A and O precisely deny cach other, and so do E and 1. But any
other pair of propositions may be either both truc or both false or one
true while the other is falsc.

[from] On the Algebra of Logic (1850) | 209

De Morgan (“On the Syllogism.” No. I, 1846, p. 381) has cnlarged
he system of propositional forms by applying the sign of negation
hich first appears in A =< B to the subject and predicate. He thus gets

B. Every Ais B.

A is species of B.

Some A is not B. A is exient of B.
No A s B A 1s external of B.
Some A 1s B. A is partient of B.

Everything is either A or B. A is complement of B.
There is something besides A and B. A is coinadequate of B.
A includes all B.

=< B. A does not include all B.

WE WS ®

A is genus of B.
A is deficient of B.

: Morgan’s table of the relations of these propositions must be modi-
d to conform to the meanings here attached to < and 0 =<.

We might confine oursclves to the two propositional forms S —<
and S =< P. If we once go bevond this and adopt the form S < P, we
ust, for the sake of completeness, adopt the whole of De Morgan’s
ystem. But this system, as we shall sce in the next section, is itself
ncomplete, and requires to complete it the admission of particularity
 the predicate. This has already been attempted by Iamilton, with
n incompetence which ought to be extraordinary.” T shall allude to
his matter further on. but I shall not attempt to sav how many forms
f propositions there would be in the completed system.**

*In this connection see De Morgan, “On the Syllogism, No. V™ 1863,
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Introductory Lecture on
the Study of Logic

P 225: Johns Hopkins University Circulars 2:19 (Novem-
ber 1882):1—12. [Also published 1n Wy:378-82, in CP 7.54—76,
and in HPPLS 940-44.] In this “Outline of the Remarks
made by Prof- C. S. Peirce, at the beginning of bis Course,
September, 1882, Peirce reflects on the achievements of Dar-
win (who bad died in April) and attributes them mainly to
Darwin's method. In describing the lecture to his eldest
brother, James Mills, in a ¢ October 1882 letter, Peirce said:
I spoke of our time as the age of method and said that the
bighest bonors could no longer be paid to the mere scientific
specialist but to those who adapted the methods of one science
to the uses of anotber. That a liberal education so far as 1t
regards the intellect means logic, considered as the method of
methods,—the via ad principia methodorum. That the stu-
dent ought to feel from the beginning to the end of bis course,
that in whatever lecture room be is, 1t is logic be 1s studying.
Peirce 1s now defining bis task as applying the methods of
logic, especially induction and hypothesis, to philosophy and
science.'

It might be supposed that logic taught that much was to be accom-
plished by mere rumination, though every one knows that experiment,
observation, comparison, active scrutiny of facts, is what is wanted.
and that mere shinking will accomplish nothing even in mathematics.
Logic had certainly been defined as the “art of thinking,” and as the
“science of the normative laws of thought.”"? But those arc not true
definitions. “Dyalectica,” savs the logical text-book of the middle ages.
“est ars artium et scientia scientiarum, ad omnium altarum scientiarum ni-
thodorum principia viam babens,”* and although the logic of our day must
naturally be utterly different from that of the Plantagenet cpoch, vet
this gencral conception that it is the art of devising methods of research, —
the method of methods,—is the true and worthy idea of the science. Logi¢
will not undertake to inform vou what kind of experiments you ought
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pake in order best to determine the acceleration of gravity, or the
e of the Ohm:* but it will tell you how to proceed to form a plan
gperimentation.

t is impossible to maintain that the superiority of the science of
moderns over that of the ancients is due to anything but a better
No one can think that the Greeks were inferior to any modern
¢ whatever in natural aptitude for science. We may grant that
opportunities for research were less: and it may be said that
nt astronomy could make no progress bevond the Prolemaic sys-
until sufficient time had elapsed to prove the insufficiency of
my’'s tables. The ancients could have no dvnamics so long as no
rtant dynamical problem had presented itself; they could have no
y of heat without the steam-engine, ctc. Of course, these causes
heir influence, and of course they were not the main reason of the
ts of the ancient civilization. Ten vears’ astronomical observa-
s with instruments such as the ancients could have constructed
d have sufficed to overthrow the old astronomy. The great me-
ical discoveries of Galilco were made with no apparatus to speak
, in any dircction whatever, the ancients had once commenced
rch by right methods, opportunities for new advances would have
| brought along in the train of those that went before. But read the
al treatise of Philodemus:’ sce how he strenuously argues that
ctive reasoning is not utterly without value, and you sce where the
lay. When such an elementary point as that needed scrious ar-
entation it is clear that the conception of scientific method was
entirely wanung.

fodern methods have created modern science; and this century,
especially the last twenty-five years, have done more to create new
hods than any former cqual period. We live in the very age of
hods. Even mathematics and astronomy have put on new faces.
istry and physics are on completely new tracks. Linguistic, his-
. mythology, sociology, biology, arc all getting studied in new
s. Jurisprudence and law have begun to fecl the impulse, and must
future be more and more rapidly influenced by it

This is the age of methods: and the university which is to be the
onent of the living condition of the human mind, must be the
versity of methods.

Now I grant you that to say that this is the age of the development
new methods of rescarch is so far from saying that it is the age of
¢ theory of methods. thar it is almost to say the reverse. Unfortu-
tely practice generally precedes theory, and it is the usual fate of
ankind to get things done in some boggling way first, and find out
terward how they could have been done much more easily and per-
ly. And it must be confessed that we students of the science of
odern methods arc as yet but a voice crving in the wilderness, and
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saying prepare ve the way for this lord of the sciences which is ¢
come.®

Yet even now we can do a little more than that. The theory of an,
act in no wise aids the doing of it, so long as what is to be done is |
a narrow description, so that it can be governed by the unconscio.
part of our organism. For such purposes, rules of thumb or no rulc.
ar all are the best. You cannot play billiards by analytical mechanics
nor keep shop by political ecconomy. But when new paths have 1o b
struck out, a spinal cord is not enough; a brain is needed, and that braip
an organ of mind, and that mind perfected by a liberal education. An(
a liberal education—so far as its relation to the understanding goes—
means Jogic. That is indispensible to it, and no other onc thing s

I do not need o be told that science consists of specialties. | know
all that, for | belong to the guild of science, have learned one of irs
trades and am saturated with its current notions. But in my judgment
there are scientific men, all whose training has only served to belitrle
them. and I do not see that a mere scientific specialist stands intellecru-
ally much higher than an artisan. I am quite sure that a young man
who spends his time exclusively in the laboratory of physics or chemis-
try or biology, is in danger of profiting but little more from his work
than if he were an apprentice in a machine shop.

The scientific specialists—pendulum swingers and the like —arc
doing a great and useful work; cach one very little, but altogether
something vast. But the higher places in science in the coming years
are for those who succeed in adapting the methods of one science to
the investigation of another. That is what the greatest progress of the
passing generation has consisted in. Darwin adapted to biology the
methods of Malthus and the cconomists;” Maxwell adapted to the
theory of gases the methods of the doctrine of chances, and to electric-
ity the methods of hydrodynamics. Wundt adapts to psvchology the
methods of physiology: Galton adapts to the same study the methods
of the theory of errors: Morgan adapted to history a method from
biology; Cournot adapted to political economy the calcu'vs of varia-
tions. The philologists® have adapted to their scicnce the methods of
the decipherers of dispatches. The astronomers have learned the meth-
ods of chemistry; radiant heat is investigated with an ear trumpet: the
mental temperament is rcad off on a vernicr.”

Now although a man needs not the theory of a method in order 10
apply it as it has been applied already, yet in order to adapt to his own
science the method of another with which he is less familiar, and ©
properly modify it so as to suit it to its new use, an acquaintance with
the principles upon which it depends will be of the greatest benefit
For that sort of work a man needs to be more than a mere specialist:
he needs such a general training of his mind, and such knowledge 23
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hall show him how to make his powers most effective in a new direc-
on. That knowledge 1s logic.

In short, if iny view is the true one, a young man wants a physical
jucation and an aesthetic education, an education in the ways of the
orid and a moral education, and with all thesc logic has nothing in
articular to do; but so far as he wants an intellectual education, 1t is
isely logic that he wants; and whether he be in one lecture-room
another, his ultimate purpose is to improve his logical power and
s knowledge of methods. To this great end a young man’s attention
ght to be directed when he first comes to the university: he ought
keep it steadily in view during the whole period of his studies: and
jally, he will do well to review his whole work in the light which an
ucation in logic throws upon 1t.

1 should be the very first to insist that logic can never be lcarned
logic-books or logic lectures. The material of positive science
form its basis and its vehicle. Only relatively little could be done
he lecturer on method even were he master of the whole circle of
e sciences. Nevertheless, 1 do think that I can impart to you some-
ing of real utility. and that the theory of method will shed much light
 all vour other studics.

The impression is rife that success in logic requires a mathematical
ad. But this is not truc. The habit of looking at questions in a
athematical way is, | must say, of great advantage, and thus a turn
r mathematics is of more or less service in any science, physical or
oral. But no brilliant talent for mathematics is at all necessary for the
ady of logic.

The course which I am to give this year begins with some necessary
reliminaries upon the theory of cognition.’® For it is requisite to form
clear idca at the outset of what knowledge consists of, and to consider
little what arc the operations of the mind by which 1t 1s produced.
ut | abridge this part of the course as much as possible, partly because
E will be treated by other instructors, and partly because 1 desire to
ush on to my main subject, the method of science.

I next take up syllogism, the lowest and most rudimentary of all
orms of reasoning, but very fundamental because it is rudimentary.
treat this after the general style of De Morgan, with references to the
Id traditional doctrine. Next comes the logical algebra of Boole, a
subjecr in itself extremely easy, but very useful both from a theoretical
int of view and also as giving a method of solving certain rather
Irequently occurring and puzzling problems. From this subject, [ am
Naturally led to the consideration of relative terms. The logic of rela-
tives, so far as it has been investigated, is clear and easy, and at the same
ime it furnishes the kev to many of the diflicultics of logic, and has
already served as the instrument of some discoveries in mathematics. '’
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An easy application of this branch of logic 1s to the doctrine of brea ),
and depth or the relations between objects and characters. [ ey,
introduce the conception of number, and after showing how to trey,
certain statistical problems, I take up the doctrine of chances. A v,
simple and elegant mathematical method of treating equations of fin .
differences puts the student into possession of a powerful instrumen
for the solution of all problems of probability that do not impo
difficulties extraneous to the theory of probability itself.

We thus arnive at the study of that kind of probable inference tha
1s really distinctive; that i1s to sav, Induction in its broadest sense—
Scientific Reasoning.'* The general theory of the subject is carefull,
worked out with the aid of real examples in great variety, and rule.
for the performance of the operation are given. These rules have no:
been picked up by hazard, nor are they merely such as experience
recommends; they are deduced methodically from the gencral theory

Finally, it is desirablc to illustratc a long concatenation of scientific
inferences. For this purpose we take up Kepler’s great work, De Afori-
bus Stellae Martis, the greatest piece of inductive reasoning ever pro-
duced.”? Owing to the admirable and exceptional manner in which the
work is written, it is possible to follow Kepler's whole course of inves-
tigation from beginning to end, and to show the application of all the
maxims of induction already laid down.

In order to illustrate the method of reasoning about a subject of 2
more metaphysical kind, T shall then take up the scientific theories of
the constitution of matter.

Last of all, I shall give a few lectures to show what are the lessons
that a study of scientific procedure teaches with reference to philo-
sophical questions. such as the conception of causation and the like

[s5.

Design and Chance

MS 875. [First published, as MS 494, in Wy:s94-54.] Writ-
ten in December 1883/ January 1584, this fragmentary manu-
script was used for a lecture entitled “Design and Chance,”
given before the Jobns Hopkins University Metapbysical
Club on 17 January 1854. Despite its brevity and incomplete-
ness, it represents a major advance in Peirce’s progress toward
bis guess at the riddle of the universe, and it marks the
beginming of bis evolutionary explanation of the laws of
nature (and bis architectonic metaphysics detailed in items
21-25). By the bypotheses of absolute chance, babit-taking, and
universal evolution, Petrce extends the postulate that “‘every-
thing is explicable . . . in a general way.”

The epoch of intellectual history at which the world is now arrived
s thought still strongly under the influence imparted to 1t in 1859
v Darwin’s great work.! But a new element has crept in, not intro-
uced by anv great book, vet already showing itself in different direc-
ons, and destined as it scems to me to play a considerable part in the
ing years,—I mecan the tendency to question the exact truth of
ioms. It appears to me that the development of this general idea in
the various realms of mathematics, positive science, and philosophy 1s,
in the immediate future, likely to teach us more than any other general
ponception. It has already done important work in geometry, in which
pur own Professor Story has an honorable share? In physics we see
its influence in the investigations of Crookes and Zollner® into the
phenomena of spiritualism & supernaturalism, in regard to which the
attitude of scicntific men must now be essentially difterent from what
It was 25 vears ago. For my part, I cannot withhold my approval of the
procecdings of the society for the prosecution of psychical rescarch,
which is engaged in the careful examination of all kinds of phenomena
which suggest the possibility of the relation between body and soul
being different from what ordinary experience leads us to concerve it.*
- I do not mean to say, and that society does not say, that any facts have
vet been established sufhicient to call for a modification of existing
conceptions; but I do say that enough cvidence has been collected to
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make a careful & serious examination of the matter 1, at it; different logicians would state thc axiom
and that the bias that formerly existed and was righm,l fol::. instance, throws it into the form: Nature is uni-
favor of the dicta of common sense upon this subjecy ;. Entery 4 oW concerned with inquiring how it ought to be
cned and rightly weakened by its having been })rm'c‘d tH axiom itself whatever be the proper form of it which
of gcometry are mere empirical laws whose perfect exy o doubt.
no reason whatever to feel confident of. aCtitude " understood. As far as all ordinary and practical
The scientific world will not be disturbed because 4 ist upon this axiom as much as ever,—as much as
minded persons whose mental equilibrium was shakep, h:,{ - | should think that any man who proposed to go on
during the period when it was in fashion will now turn rintl" 1 :le as a maxim of rcasoning would be as insane as
we investigated these things long ago and always told vm?dl o . Riemann or Helmholtz would hold that geode-
wrong not to investigate them,—and now we are glad.)nu' sould think that he could detect any departu}”e from
crror. The scientific world was entirely right before. when it 3 s of geometry, inany triangle measured on this earth.
to waste ti:peAin absurd inquiries; and it is quite consistent jn : to notice how much 1t means to question the exacti-
as I think it is about to say,—that the pretended faces . There are 25 stars whosc parallaxes l_mve been deter-
deserve examination. More than that, as a general maxim in S84 eptionable methods. According to ordinary geometry,
method. I maintain that at one stage of inquiry it s quite right tg ould shightly exceed zero. According to the non-Eu-
strongly on the exactitude of cstablished laws, 1o (]ucsriun v, it might be either morc or less than zero, and the
would only lead o confusion, while at a later stage it is p st possible to zero should be proportional to the area
question the exactitude of those same laws when we are in Now of the 25 stars, there is but one for which the
of a guiding idea which shows us in what manner they may put negative. It is a Cygni of which there 1s but one
be corrected. . nd the probable error is morc than half the value of the
I may illustrate this point by something which comes withi x. There are however several whose parallax is less
cxperience of every man. Every man at some time mislays some s them Groombridge 1830, onc of the best determined
I'for my part, I am ashamed to confess, am rather apt to do so. lei herefore conclude that for a star so far distant that the
forget what I did with the object and am obliged to hunt it up gle is over a thousand millions of millions of millions
at the beginning of my hunt, Tam guided by the knowledge that] the crror of the ordinary Geometry is a quantity less
of my own habits: I look for the object where the ordinary rule mallest speck that can be scen on the broad horizon,
action would have led me to place it, and I rightly declinc to spel on of the human race is to be expected sooner than the
ume in looking where I almost know I should never have left the non-Fuclidean geometry to any geodesic triangle.
at a later stage of my scarch when the likely places are exha aparable to this which I propose in regard to the axiom
begin to look in the unlikelv ones, and in doing so I am cquall¥
right.
In a somewhat similar way, when we first begin to questl
axiom, we do not say that it is likely to be incxact:—far from
only say that the question whether it is exact or not has come¥
a claim to consideration greater than it had had in a formers
science.
What I propose to do tonight is, following the lead of those
maticians who question whether the sum of the three angs
triangle is exactly equal to two right angles, to call in quest
perfect accuracy of the fundamental axiom of logic. ]
This axiom is that rea/ things exist or in other words, “{ha
to the same thing, that every intelligible question whatcver 15 8
ble in its own nature of receiving a definitive and satisfactor¥
if it be sufhiciently investigated by observation and reasoning:

plain what I mean, let us take onc of the most familiar,
¢ of the most scientifically accurate statements of the
event bas a cause. 1 question whether this is exactly
v sensibly the laws of mechanics: but may it not be that
asurement werc inconceivably nicer, or if we were
le ages for an exception, exceptions irreducible in
t0 any law would be found? In short, may it not be
Aristotelian sense, mere absence of cause, has to be
£ some slight place in the universe.

dle doubt? Are there any considerations which lead
N and can any use be made of it if it be granted?
€ for the motive of the doubr. If we arc to admit that
fause, we are bound by every maxim of consistency
 fact has an explanation, a reason. When we detect
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a motion among bodies. the demand for a cause is held 1o be
Supposc then we find that cause to be that the bodies repel one an,
inversely as the fifth power of the distance, according to 3\1-;\ ”H:c.r
theory about molecules. Now that force is itself not an evcm-‘ h“ “ll's
we, merely because it 1s not an event, but is a different kimi l
not entitled to ask why molecules should repel one another in
as the fifth power of the distance, with the confidence that somc rea.,,
for it there must be? Gravitation seems less strange in its law “-i.mn
15 that of an emanation. In the case of heat we have cnergy r‘adi :u\h
fror.'n the sun; but the energy of gravity does not follow t‘h::‘la\h-uCCI
radlgtiop. The singular analogy, therefore, between the accelerat . ]\n :?
gravitation and the energy of heat demands an explanation. 'I'het"t‘ h :
been an attempt to explain gravitation by the impact of particles b:"\
the law of impact is as unrcasonable as that of gravity or morc ‘\rul][
A_mong the things that demand explanation, then, are the 1y« . f
physics: and not this law or that law only but every single law. W }
are the three laws of mechanics as they are and not otherwisr“-.\\ ]‘Jl.:l'
is the cause of the restriction of extended bodies to three dinm.r.m-.n.]l-w

And then the general fact that there are laws, how is that to he
explained? )

]l:-‘s]‘

T are
of fact
\-C["_\cln‘;

Fhe gencra[ ule.a of evolution governs science more and more: and
every system of philosophy since Kant, however idealistic or however
materialistic has strongly felt its influence. Evolution is the puslll.l:m'
of logic', ftself; for what is an explanation but the adoption of a 5;111111L-1-
supposition to account for a complex state of things.

_Every theory of evolution that T have seen is more or less speciil
Ivis true that in order to be scientifically grounded a theory must be
special; but nevertheless evolutionist science and evolutionist philoso-
phy are more closcly connected in logic than scientists //common!
supposc/are apt to think// them to be. Upon this subject, I refer 1o the
remarks of Cli‘ﬂ'ord's concerning very general conclusions 4 propos of
Spon.tanenus (xt'r?cratmn,“ A most important premise, plaving a great
partin the establishment of the Nebular Hypothesis or the Theory of
Natural Selection, is thar things must on the whole have pmceédvd
from the Homogenecous to the Heterogencous.

Now the theories of evolution that have hitherto been set forth, at
least to the very limited extent, I am sorry to confess it, with which
I'am familiar with them. while they do g'o to make it probable thar
organisms and worlds have taken their origin from a state of things
indefinitely homogencous, all suppose essentially the same basis of
physical law to have been operarive in every age- of the universe

But I maintain that the posrulate that ti'nings shall be explicable
extends itself to Jaws as well as to states of things. We want a theory
of the evolution of physical law. We ought to suppose that as we gt;r

back into the indefinite past not merelv special laws but law itself is
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1o be less and less determinate. And how can that be if causation

ways as rigidly necessary as it is now?

et me state the point in all its generality. That very postulate

whose rigid accuracy I call in question, itself demands that

Jeterminate fact shall have an explanation, and there is no rea-

naking any exception. Now among the determinate facts which

thus to be explained is the very fact supposed in this postulate.

nust also be explained, must be among the things which have

omechow brought about. How then can it be absolutely, rigidly

poveably true?

uch for the motive of the doubt. Now for the question to what

I result will this hypothesis lead? It is not my purpose to offer any

minate cxplanation of a single one of the taws of nature. All that

do is to suggest that they may perhaps be explicable by means
potheses having a certain general /. . ]

has always scemed to me singular that when we put the question
evolutionist, Spencerian, Darwinian. or whatever school he may

r to, what arc the agencies which have brought about evolution,
entions various determinate facts and laws, but among the agen-
t work he never once mentions Chance. Yet it appears to me that
ce is the one esscntial agency upon which the whole process
ends. About the nature of the ordinary phenomena of chance there
be no dispute whatever. A certain antecedent, for example that |
W a die from a box, determines the general character of a conse-
nt, namely that a number is turned up, but does not specifically
ermine the character of the consequent, that is what number that
o be; but that is determined by other causes which cannot be taken
» account. I suppose that on excessively rare sporadic occasions a
¢ of nature is violated in some infinitesimal degree: thar may be
led absolute chance: but ordinary chance 1s merely relauve to the
uses that are taken into account.

The laws of the two kinds of chance are in the main the same.
eaking first of ordinary and relative chance, a man with an indefinite
amber of silver dollars who sits down to a perfectly fair game and
ts one dollar on every throw of the dice will go on losing and
inning in about equal measure. Speaking of absolute chance, the
¢ thing will happen, for if not there would spso facto be a definire
endency toward winning or losing. The only difference between the
Iwo cascs is this, that the hypothesis of absolute chance is part and
parcel of the hvpothesis that everything is explicable, not absolutely,
rigidly withour the smallest inexactitude or sporadic exception, for
that is a sclf-contradictory supposition but yvet explicable in a general
way. Explicabilitv has no determinate & absolute limit. Everything
being explicable. everything has been brought about; and conse-
quently everything is subject to change and subject to chance. Now
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everything that can happen by chance, sometime or other will happ.,
by chance. Chance will sometime bring about a change in every cond;
tion; or, at least, this is as near a correct statement of the matter as ¢,
readily be drawn up, for quite correct it certainly is not.

Now I proposc to prove that the operation of chance will alway
present this phenomenon when the objects operated upon are ver,
manifold. '

A million players sit down to play a fair game. Each bets one doll,,
each time which he has an even chance of winning or losing. Let cach
player be provided at the outset with a pile of a million silver dollars
Now it is a curious & apparently paradoxical result that although
everything is supposed to happen by pure chance vet we know ver,
closely how those million players will stand at the end of a million bets
About 10 will have lost $2000 or more, no one over $3000; and half o
them after playving day and night for nearly a fortnight at the rate o
one bet a sccond will stand within $300 of where they started.

But now we will suppose that the dice used by the plavers become
worn down in the course of time. Chance changes everything & chance
will change that. And we will suppose that they are worn down in
such a way that every time a man wins, he has a slightly better chance
of winning on subsequent trials. This will make httle difference in the
first million bets, but its ultimate effect would be to separate the
players into two classes those who had gained and those who had lost
with few or nonc who had neither gained nor lost and these classes
would separate themselves more and more, faster and faster.

s e R P s -

If on the other hand the wearing down of the dice were to have the
opposite effect and were to tend to make him lose who had heretofore
gained and cice versa, the tendency would be to prevent the separation
of rich and poor. But chance will act in various ways. At one time it
will have one effect at another time another.

If these effects were to be alternated afrer billions of trials, the effect
would be to make numbers of distinct classes of players.

e e i O

It would be casy if 1 had time to stare the solutions to a number o!
similar problems in probabilitics.

Sufhce it to say that as evervthing is subject to change everything
will change after a time by chance, and among these changeable cir-
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mstances will be the effects of changes on the probability of fur-
change. And from this it follows that chance must act to move
gs in the long run from a state of homogeneity to a state of het-
geneity.

These arc unlikely states of things. It is unlikely that a player
uld go on winning money billions of times and never be poorer
n he began. But this is the effect of chance. Nor can you prevent
v killing the player whom you sec taking such a course. You deprive
nce of one means but it supplies another in the person of another
ver and the ultimate result is unaffected.

I'he operation of chance, therefore, does show a definite tendency
bring about unlikely events by varving means under varying cir-
pstances.

| have no time to give more than a slight inkling of the conse-
ances upon science and philosophy of attention to this principle.
You have all heard of the dissipation of energy. It is found that in
transformations of ¢nergy a part is converted into heat and heat is
says tending to equalize its temperaturc. The consequence is that
energy of the universe is tending by virtue of its necessary laws
ard a death of the universe in which there shall be no force but heat
d the temperature cverywhere the same. This is a truly astounding
sult, and the most materialistic the most anti-teleological conceiv-

‘e may sav that we know enough of the forces at work in the
iverse to know that there is none that can counteract this tendency
ay from every definite end but death.

But although no force can counteract this tendency, chance may
will have the opposite influence. Force is in the long run dissipa-
e; chance is in the long run concentrative. The dissipation of energy
' the regular laws of nature is by those very laws accompanied by
cumstances more and more favorable to its reconcentration by
1ance. T'here must therefore be a point at which the two tendencies
balanced and that is no doubt the actual condition of the whole
niverse at the present time.

Certain laws of nature, the laws of Bovle and Charles,” the second
aw of thermodynamics, and some others are known to be results of
hance,—statistical facts so to say. Molecules are so inconceivably
lumerous, their encounters so inconceivably frequent, that chance
¥ith them is omnipotent. 1 cannot help believing that more of the
Molecular laws—the principles of chemistry for example—will be
found to involve the same element, especially as almost all these laws
present the peculiarity of not being rigidly exact.

Now when we take into account that feature of chance which 1
have been bringing 1o your notice we find that this agent, although it
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can only work upon the basis of some law or uniformity, or more or
less definite ratio towards a uniformity, has the property of being ablc
to produce uniformities far more strict than those from which it
works.

It is therefore possible to suppose that not only the laws of chemis-
try burt the other known laws of matter are statistical results. Thomson
supposes matter to consist of eddies in fluid. If a fluid 15 composed
again of molecules its laws will be mainly due to chance. Now 1 will
supposc that all known laws are due to chance and repose upon others
far less rigid themselves due to chance and so on in an infinite regress,
the further we go back the more indefinite being the nature of the laws.
and in this way we see the possibility of an indefinite approximation
toward a complete explanation of nature.

Chance is indeterminacy, is freedom. But the action of freedom
issues in the strictest rule of law.

[Desicy axp Cuaxce (A)]

Epicurus makes the Gods consist of atoms but their superiority is
due to the finer material of which they are composed. Thus, divinencss
comes from a special cause & does not originate by chance from cle-
ments not contaiming it.

Darwin’s view is nearer to mine. Indeed, my opinion is only Dar-
winism analyzed, gencralized, and brought into the realm of On-
wlogy. But Darwin holds the development of Animals and Plants to
be due to certain special characters, Reproduction, Spontaneous Varia-
tion, Heredity, ctc.

Herbert Spencer and many other evolutionists hold that the opera-
tion of chance is an imporrant factor in the development of self-con-
sciousness. But they all admit other primordial elements, the conserva-
tion of energy and the like, to be nccessary factors. Whereas my
principle is that /. . _/® holds a place in Nature independent of cvery
accident of martter.

Before I can prove my proposition I must first show what it means
I must analyze the conception of Design or Intelligence and find what
It consists in.

In the first place, then, ro eliminate the clement of feeling as being
either no essential element of intelligence or at least only a subsidiary
one. The internal sense. reflection, which makes us aware of whar we
think, 1s, in truth, the main thing which distinguishes us from the
brutes. It s by this means that we control our thoughts, and conquer
impulses which we do not approve. But because it happens ro be thus
valuable to us. because it happens to be the instrument by which we
make ourselves rational, it does not follow that it 1s essential to ratio-
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nalitv. What is essential is that all our cognitions should be gathered
to a unity and that our actions should proceed from the entirety of
yur knowledge. Because our thought is only imperfectly brought to
wnity, it requires effort to collect it, and it requires a watchful eye to
e directed to the imperfections of this unity. But were we so happily
onstituted that we should alwavs without reflection completely as-
imilate everything we learned, so as to take due account of it in every
act, we might well be spared the trouble of reflecting: and we should
e only the more rational if we could thus behave with intelligence by
he first intention of the mind, without reflection,—and knowing no
nore of what was going on in our minds than a healthy man does of
hat is going on in his stomach.

I have several times shown to my classes how some of the main laws
f cerebration and particularly the formation of habits could be ac-
sounted for by the principles of probability, and I have shown by
xperiment how a certain regularity of arrangement can be impressed
pon a pack of cards by imitating the action of habit.

The main element of habit is the tendency to repeat any action
‘hich has been performed before. It is a phenomenon at least coéxten-
ve with life, and it may cover a sull wider real realm. Imaginc a large
umber of systems in some of which there is a decided tendency
ard doing again what has once been done, in others a tendency
nst doing what has once been done, in others elements having one
endency and elements having the other. Let us consider the effects of
hance upon these different systems. 'T'o fix our ideas supposc players
laying with dice, some of their dice are worn down in such a way that
he act of losing tends to make them lose again, others in such a way
hat the act of losing tends to make them win. The latter will win or
sse much more slowly, yet after a sufficient length of ume they will
¢ in danger of being ruined and if the game is quite cven, they will
ventually be ruined and destroyed. Those whose dice are so worn as
to reproduce the same effects, will be divided into two parts, one of
which will quickly be destroyed, the other made stronger and
stronger. For every kind of an organism, system, form, or compound,
there is an absolute limit to a weakening process. It ends in destruc-
ion; there is no limit to strength. The result is that chance in its action
tends to destrov the weak & increase the average strength of the objects
aining. Systemns or compounds which have bad habits are quickly
destroved, those which have no habits follow the same course: only
those which have good habits tend to survive.

May not the laws of physics be habits gradually acquired by sys-
tems. Why, for instance, do the heavenly bodies tend to attract one
another? Because in the long run bodies that repel or do not artract
ill get thrown out of the region of space leaving only the mutually
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attracting bodies. Why do they attract inversely as the square of the
distance This may be only their average law of attraction: we see
how a comet throws away its repulsive material as it approaches the
sun. But in the long run, matter that attracts inversely to a higher
power of the distance tends perhaps to aggregate itself together, s
that the masses of plancts which have long been separate tend
attract in this manner.

16

[from] On the Algebra of Logic:
A Contribution to the
Philosophy of Notation

P 296: American Journal of Mathematics 7 (1885):180—
202. [Also published in W:162~90 (with several related manu-
seripts, MSS 506508 and §38-539 [pp. 107-16 and 191-220])
and in CP 3.350—403.] This paper, which Peirce first presented
(at least in part) at the 1g—17 October 1884 meeting of the
National Academy of Sciences in Newport, RI, consists of
Sfour parts, and 1t 15 recognized as a substantial contribution
to modern logic and to the philosopby of logic and the theory
of notatton. In the first part published bere, Peirce considers
the different kinds of signs required for a fully adequate logic
notation, and be concludes that it is necessary to bave tokens
(conventional or general signs, usually called symbols), in-
dexes (demonstrative signs), and icons (signs of resem-
blance). This is the first published appearance of the icon-
index-symbol trichotomy and Peirce’s first application of bis
theory of ssgns to bis algebraic logic.

l.—THREE KixDs OF SiGNS.

Any character or proposition either concerns onc subject, two
bjects, or a plurality of subjects. For example, one particle has mass,
0 particles attract one another, a particle revolves about the line
ining two others. A fact concerning two subjects is a dual character
r relation: but a relation which is a mere combination of two indepen-
ent facts concerning the two subjects may be called degencrate, just as
wo lines are called a degenerate conic. In like manner a plural charac-
er or conjoint relation is to be called degenerate if it is a mere com-
und of dual characters.

A sign is in a conjoint relarion to the thing denoted and to the mind.
f this triple relation is not of a degenerate species, the sign is related
to its object only 1n consequence of a mental association, and depends
upon a habit. Such signs are always abstract and general, because
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habits are general rules to which the organism has become subjected.
They are, for the most part, conventional or arbitrary. They include
all general words, the main body of speech, and any mode of conveyin
a judgment. For the sake of brevity I will call them tokens.'

But if the triple relation between the sign, its object, and the mind.
15 degenerate, then of the three pairs

sign object
sign mind
object mind

two at least are in dual relations which constitute the triple relation.
One of the connected pairs must consist of the sign and its object, for
if the sign were not related to its object except by the mind thinking
of them separately, it would not fulfil the function of a sign at all.
Supposing, then, the relation of the sign to its object does not lie 11 a
mental association, there must be a direct dual relation of the sign 1o
its object independent of the mind using the sign. In the second of the
three cases just spoken of, this dual relation 1s not degenerate, and the
sign signifies its object solely by virtue of being really connected with
it. Of this nature are all natural signs and physical symptoms. 1 call
such a sign an index, a pointing finger being the type of the class.

The index asserts nothing; it only says *“‘I'here!” It takes hold of our
ceyes, as it were, and forcibly directs them to a particular object, and
there 1t stops. Demonstrative and relative pronouns are nearly pure
indices, because they denote things without describing them: so are the
letters on a geometrical diagram, and the subscript numbers which in
algebra distinguish one value from another without saying what those
values are.

The third case 1s where the dual relation between the sign and 1ts
object is degenerate and consists in a mere resemblance between them
I call a sign which stands for something merely because it resembles
it, an #on. lcons are so completely substituted for their objects as
hardly to be distinguished from them. Such are the diagrams of geome-
try. A diagram, indeed, so far as it has a general signification, 1s not
a pure icon; but in the middle part of our reasonings we forget that
abstractness in great measure, and the diagram is for us the very thing
So in contemplating a painting, there 1s 2 moment when we lose the
consciousness that it is not the thing, the distinction of the real and the
copy disappears, and it is for the moment a pure dream,—not any
parucular existence, and vet not general. At that moment we arc
contemplating an rcon.

| have taken pains to make my distinction® of icons, indices. and

*See Proceedings of the Amervican Academy of Arts and Sciences, Vol VIL p. 204. May 14
867 [ltem 1 above, p. 7]
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tokens clear, in order to ¢enunciate this proposition: in a perfect system
of logical notation signs of these several kinds must all be emploved.
ithout tokens there would be no generality in the statements, for
hey are the only general signs; and generality is essential to reasoning.
ake, for example, the circles by which Euler represents the relations
of terms. They well fulfil the function of icons, but their want of
generality and their incompetence to express propositions must have
en felt by everybody who has used them. Mr. Venn has, therefore,
een led to add shading to them; and this shading is a conventional sign
f the nature of a token.? In algebra, the letters, both quantitative and
unctional, are of this nature. But tokens alone do not state what is the
ubject of discourse; and this can, in fact, not be described in general
erms; 1t can only be indicated. The actual world cannot be distin-
quished from a world of imagination by any description. Hence the
1ced of pronouns and indices, and the more complicated the subject
he grearer the need of them. The introducrion of indices into the
gebra of logic is the greatest merit of Mr. Mitchell's system.* He
rites £, to mean that the proposition F is truc of every object in the
niverse, and F| to mean that the same is true of some object. This
tinction can only be made in some such way as this. Indices are also
equired to show in what manner other signs are connected together.
Vith these two kinds of signs alone any proposition can be expressed;
ut it cannot be reasoned upon, for reasoning consists in the observa-
on that where certain relations subsist certain others are found, and
accordingly requires the exhibition of the relations reasoned with in
nicon. It has long been a puzzle how it could be that, on the one hand,
athematics is purely deductive in its nature, and draws its conclu-
ons apodictically, while on the other hand, it presents as rich and
pparently unending a series of surprising discoveries as any observa-
onal science. Various have been the attempts to solve the paradox by
aking down one or other of these assertions, but without success.
‘he truth, however, appears to be that all deductive reasoning, even
imple syllogism, involves an element of observation; namely, deduc-
ON consists in constructing an icon or diagram the relations of whose
s shall present a complete analogy with those of the parts of the

» and of observing the result so as to discover unnoticed and hidden
elations among the parts. For instance, take the syllogistic formula,

All M s P
SisM
Sas P

*Studses in Logic. By Members of the Jobns Hopkins University. Boston: Little, Brown,
& Co., 883 [“"On a New Algebra of Logic,” pp. 72-106.]
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This is really a diagram of the relations of 8, M, and P. The fact th,,
the middle term occurs in the two premises is actually exhibited, an g
this must be done or the notation will be of no value. As for algebra,
the very idea of the art is that it presents formulac which can 1
manipulated, and that by observing the effects of such manipulatio,
we find propertics not to be otherwise discerned. In such manipuls
tion, we are guided by previous discoveries which are embodicd i,
general formulae. These are patterns which we have the right to inii-
tate in our procedure, and are the icons par excellence of algebra. The
letters of applied algebra are usually tokens, but the x, y, 2z, ctc. of
general formula, such as

(x+ y)z =xz + yz,

are blanks to be filled up with tokens, they are indices of tokens. Such
a formula might, it is true, be replaced by an abstractly stated rule (sav
that multiplication is distributive); but no application could be mad«
of such an abstract statement without translating it into a sensible
image.

In this paper, 1 purpose to develope an algebra adequate to the
treatment of all problems of deductive logic, showing as I procecd
what kinds of signs have necessarily to be employed at each stage of
the development. I shall thus attain three objects. The first is the
extension of the power of logical algebra over the whole of its proper
realm. The second is the illustration of principles which underlie all
algebraic notation. The third is the enumeration of the essentially
different kinds of necessary inference; for when the notation which
suffices for exhibiting one inference is found inadequate for explaining
another, it is clear that the latter involves an inferential element not
present to the former. Accordingly, the procedure contemplated
should result in a list of categories of reasoning, the interest of which
is not dependent upon the algebraic way of considering the subject. |
shall not be able to perfect the algebra sufficiently to give facile meth-
ods of reaching logical conclusions: I can only give a method by which
any legitimate conclusion may be reached and any fallacious onc
avoided. But I cannot doubt that others, if they will take up the subject.
will succeed in giving the notation a form in which it will be highly
useful in mathematical work. 1 even hope that what I have done may
prove a first step toward the resolution of one of the main problems
of logic, that of producing a method for the discovery of methods in
mathematics.

17

An American Plato: Review of
Royce’s Religious Aspect
of Philosophy

MS 1369. [Published, as MS sq1, in Ws:221-34 and in CP
8 3954 (without the opening paragraph).] Written for the

Popular Science Monthly fn the summer of 1885 (but re-

jected by the editor, L. L. Youmans), this lengthy revie: is,

according to Peirce’s 28 October 1885 letter to William James,

“something really very good.” After praising Royce for bis
style of reasoning, which is like Plato’s, Peirce criticizes bis
1dealism as being too much like Hegel's, whose “capital error

. which permeates bis whole system . . . is that be almost

altogether ignores the Qutward Clash.” Peirce repeats the
thesis of 1tem 16, that three kinds of signs are indispensable
in all reasoning, and emphasizes that indexes are necessary to
refer to individuals: “*One such index must enter into every
proposition, its function being to designate the subject of
discourse.” (According to Max Fisch, stems 16 and 17 mark an
important stage in Peirce’s passage from a one-category 1o a
rwo-category realism.)

When 1 meet with an opinion held by sane and instructed men,
ich is so radically different from my own that it sccms strange and

mprehensible to me how men can believe such a thing, [ for my
rt (and I suppose others have the same curiosity) am always tempted
examine the grounds of that opinion with a good deal of care, and
m not satisfied until 1 have either become a convert to it or at lcast
n fully understand and feel how it is that others hold to it. Such an
pinion the scientific man finds in Hegelianism: not so much in its
nclusions, which relate for the most part to matters upon which
scicnce does not touch, as in the extraordinary modes of reasoning by
which it professes to reach those conclusions. But, as every one knows,
the syvstem of Hegel i1s very difficult 1o understand. A rcal mastership
of it is what neither IHegel himself nor any of his followers or critics
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has possessed. It contains many distinct elements; and the stud.
logic has not yet been carried far enough to estimate precisely (},.
value of all of them.

Dr. Roycc has produced a work which will form a good introd..
tion to Hegel. His language and his thought are equally lucid an
within the capacity of ordinary minds. his style is animated an(
readable, and in passages rises without effort to true philosophical
eloquence. His method is a dialectic one: that i1s to say, it proceeds ),
the criticism of opinions, first, destructively to absolute scepticisn.
and then finds hidden in that scepticism itself the highest truth. |
differs, however, very decidedly from the dialectic of Hegel; and in
its simplicity and gencral tone reminds us rather of the reasoning of
Plato.

But before we examine the method, let us glance at the philosoph:
ical upshot of the book. This is, that the reality of whatever reall:
exists consists in the real thing being thought by God.! Ordinar.
people think that things exist by the will of God; and if thought be
taken in so wide a sense as to include volition, they have no difficulty
in admitting the proposition which Dr. Royce has borrowed from
Hegel and Schelling.? But ordinary people sav that not merely the
real but all that can possibly enter into the mind of man must be
within the thought of God in some sense; so that it must be some
particular kind of divine thought which constitutes reality; and that
particular kind of thought must be distinguished by a volitional cle-
ment. In short, ordinary people make, at once, the very same criti-
cism that the profoundest students of philosophy have made, namely.
that the Hegelian school overlooks the importance of the will as an
element of thought.

A certain writer has suggested that reality, the fact that there 15
such a thing as a true answer to a qucstion, consists in this: that human
inquiries,—human reasoning and observation,—tend toward the sct-
tlement of disputes and ultimate agreement in definite conclusions
which are independent of the particular stand-points from which the
different inquirers may have set out; so that the real is thar which anv
man would believe in, and be ready to act upon, if his invesrigations
were to be pushed sufficiently far.” Upon the luckless putter-forth of
this opinion Dr. Royce is extremely severe. He will not even name him
(perhaps to spare the family), but refers to him by various satirical
nick-names, especially as “Thrasymachus,"—a foolish character intro-
duced into the Republic and another dialogue of Plato for the purpose
of showing how vastly such an ignorant pretender to philosophy 15
inferior to Socrates (thar is, to Plato himsclf) in every quality of mind
and heart, and especially in good manners.* But I must with shame
confess that if | understand what the opinion of this poor, Rovce-
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rsaken Thrasymachus is, I coincide with it exactly. I ask any man,
bpose you could be miraculously assured that a certain answer to
\question that interests vou would be the one in which, were your
and mental vigor to be indefinitely prolonged, you must eventually
, would you not cease all inquiries at once, and be content with that
wer now, as being the very thing vou had been striving after? This
stion Dr. Rovce answers explicitly in the negative. “No barely
sible judge,” he says, “who would see the error, if he were there,
do for us.”* Yet if I were to represent Dr. Royce as preferring to
ieve for a little while that which a certain Being—no matter who—
gines, rather than to come at once to the belief to which investiga-
1 is destined at last to carry him, I should probably be doing him
istice; because I suppose he would say that the thing which God
nes, and the opinion to which invesugation would ultumately
1 him, in point of fact coincide. If, however, these two things
ncide, I fail to understand why he should be so cruel to the childish
asymachus; since after all there is no real difference between them,
t only a formal one,—each maintaining as a theorem that which the
1er adopts as a definition. As was just remarked, the Hegelian school
not sufficiently take into account the volitional element of cogni-
. Dr. Rovce admits in words that belief is what a man will act
% but he does not seem to have taken the truth of this proposition
me to him, or else he would see that the whole end of inquiry 1s the
ttlement of belief:” so that a man shall not war against himsclf. nor
do tomorrow that which he begins to do today. Dr. Royce’s main
gument in support of his own opinion, to the confusion of
asymachus, is drawn from the existence of error. Namely, the
bject of an erroneous proposition could not be identified with the
ject of the corresponding true proposition, except by being com-
etely known, and in that knowledge no error would be possible. The
uth must, therefore, be present to the actual consciousness of a living
cing. This is an argument drawn from Formal Logic, for formal logic
Lis which inquires how different propositions are made to refer to the
ame subject, and the like. German metaphysics has, since Kant,
rawn its best arguments from formal logic; and it is quite right in
oing so, for the conceptions which are proved to be indispensible in
ormal logic, must have been already rooted in the nature of the mind
When reasoning first began, and are, so far, @ priori. But one would
rely have supposed that when the German philosophers® were thus
rawing their arguments from formal logic, they would have post-
poned their venturesome flights into the thin air of theology and the
acuum of pure reason, until they had carefully tried the strength of
every part of that logical machine on which they were to depend.
Instead of that, they have left the great work of creating a true system
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of formal logic to English authors, who, while thev have done most
excellent work, have (with the insignificant exception of the presen:
writer) been quite indifferent to the transcendental bearings of their
results. Kant gives a half dozen only of his brief pages to the develop-
ment of the system of logic upon which his whole philosophy rests:”
and though many valuable treatises on the science have appeared in
Germany, there is hardly one of them which is not more or less marred
by some arrant absurdity, acknowledged to be so by all the others:
Grassimann'® and Schroeder alone pursuing the one method which
will vield positive results properly secured against error. We must not,
therefore, wonder that Dr. Rovee’s argument from formal logic over-
looks one of the most important discoveries that have lately resulted
from the study of that exact branch of philosophy. FHe seems to think
that the real subject of a proposition can be denoted by a general term
of the proposition; that is, that preciselv what it i1s that vou are talking
about can be distinguished from other things by giving a general
description of it. Kant alrcady showed, in a celebrared passage of his
cataclysmic work,'" that this is not so; and recent studies in formal
logic*® have put it in a clearer light. We now find that, besides general
terms, two other kinds of signs are perfectly indispensible in all rea-
soning. One of these kinds is the index, which like a pointing finger,
cxercises a real physiological force over the attention, like the power
of a mesmerizer, and directs it to a particular object of sense. One such
index at least must enter into every proposition, its function being to
designate the subject of discourse. Now observe that Dr. Rovee docs
not merely say that there are no means by which an erroncous proposi-
tion can be produced: what he says is that the conception of an erro-
neous proposition (without an actual including consciousness) is ab-
surd. If the subject of discourse had to be distinguished from other
things, if at all, by a general term, that is, by its peculiar characters,
it would be quite true that its complete segregation would require a
full knowledge of its characters and would preclude ignorance. But the
index, which in point of fact alone can designate the subject of a
proposition. designates it without implying any characters at all. A
blinding flash of lightning forces my attention and directs it to 2
certain moment of time with an emphatic “Now!’ Dircctly following
it, I may judge that there will be a terrific peal of thunder, and if it does
not come | acknowledge an error. One instant of time is, in itsclf,
exactly like any other instant, one point of space like any other point.
nevertheless dates and positions can be approximately distinguished.
And how are they so distinguished? By intuition says Kant;'’ perhaps

*Mitchell in Studwes in Lagic. By Members of the Jobns Hopkins Untversity, and Peirce
in The American fournal of Matbemarics, vol. vii [item 16 above].'?
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ot in so many words; but it is because of this property that he distin-
pishes Space and Time from the gencral conceptions of the under-
anding and sets them off by themselves under the head of intuition.
ut | should prefer to say thar it is by volitional acts that dates and
psitions are distinguished. The element of feeling 1s so prominent in
nsations, that we do not observe that something like Will enters into
em, too. You may quarrel with the word wolition if you like: I wish
had a more general one at my hand.” But what I mean is that that
rong, clear, and voluntary consciousness in which we act upon our
scles is nothing more than the most marked varicty of a kind of
sciousness which enters into many other phenomena of our life, a
nsciousncss of duality or dual consciousness. Feeling is simple con-
iousness, the consciousness that can be contained within an instant
‘time, the consciousness of the excitation of nerve-cells; it has no
s and no unity. What I call volition is the consciousness of the
scharge of nerve-cells, either into the muscles, etc., or into other
rve-cells; it does not involve the sense of time (i.e. not of a con-
um) but it does involve the sense of action and reaction, resistance,
sternality, otherness, pair-edness. It 1s the sense that something has
t me or that I am hitting somcthing; it might be called the sense of
llision or clash. It has an outward and an inward variety, corre-
onding to Kant's outer and inner sense,"” to will and self-control, to
rve-action and inhibition, to the two logical types 4: B and A4:4. The
pital error of Hegel which permeates his whole svstem in every part
fit 1s that he almost altogether ignores the Outward Clash.* Besides
e lower consciousness of fecling and the higher consciousness of
utrition, this direct consciousness of hitting and of getting hit enters
Ito all cognition and serves to make it mean something real. It s
ormal logic which teaches us this; not that of a Whately or a Jevons,
ut formal logic in its new development, drawing nutriment from
hysiology and from history without leaving the solid ground of logi-
al forms.
An objection different from that of Dr. Royce might be raised.
Namcly it might be asked bow two different men can know they are
eaking of the same thing. Suppose, for instance, one man should say
ash of lightning was followed by thunder and another should deny
t. How would they know they meant the same flash? The answer is
hat they would compare notes somewhat as follows. One would sav,
I mean that very brilliant flash which was preceded by three slighter
lashes, vou know.” The second man would recognize the mark, and

**We must be in contact with our subject-matrer,” says he in one place, “whether
It be by means of our external senses, or, what is better, by our profounder mind and our
Innermost self-consciousness.”™"®
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thus by a probable and approximate inference they would conclude
they meant the same flash.

Dr. Royce in describing the opinion of Thrasymachus has selected
the expression “a barely possible judge.”"” Is there not an ambiguity in
this mode of speech which is unfair to Thrasymachus? The final opin-
ion which would be sure to result from sufficient investigation may
possibly, in reference to a given question, never be actually attained,
owing to a final extinction of intellectual life or for some other rea-
son.'® In that sense, this final judgment is not certain but only possiblc
But when Dr. Royce says “‘bare possibility is blank nothingness,”"® he
would scem to be speaking of mere logical possibility, and not a possi-
bility which differs but by a hair’s-breadth from entire certainty. Let
us consider what probability there is that a given question, say onc
capable of being answered by yes or no, will never get answered. Let
us reason upon this matter by inductive logic. Dr. Royee and his
school, I am well aware, consider inductive reasoning to be radicallyv
vicious; so that we unhappily cannot carry them along with us. [Thev
often deny this, by the way, and sav they rest entirely on experience
This is because they so overlook the Outward Clash, that they do not
know what experience is. They are like Roger Bacon, who after stating
in eloquent terms that all knowledge comes from experience, gocs on
to mention spiritual illumination from on high as one of the most
valuable kinds of experiences.]** But they will not succeed in explod-
ing the method of modern science; and there is no reason why those
who believe in induction at all, should not be willing to apply it to the
subject now in hand. In the first place, then, upon innumerable ques-
tions, we have already reached the final opinion. How do we know
that? Do we fancy ourselves infallible? Not at all; but throwing off as
probably erroneous a thousandth or even a hundredth of all the belicfs
established beyond present doubt, there must remain a vast multitude
in which the final opinion has been reached. Every directory, guide
book, dicrionary, history, and work of science is crammed with such
facts. In the history of science, it has sometimes occurred that a really
wise man has said concerning one question or another that therc was
reason to believe it never would be answered. The proportion of these
which have in point of fact been conclusively settled very soon after
the prediction has been surprizingly large. Our experience in t_hlb
direction warrants us in saying with the highest degree of empirical
confidence that questions that are either practical or could conceivably
become so are susceptible of receiving final solutions provided .tht‘
existence of the human race be indefinitely prolonged and the particu-
lar question excite sufficient interest. As for questions which have no
conceivable practical bearings, as the question whether force is an
entity, they mean nothing, and may be answered as we like, without
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ror. We may take it as certain that the human race will ultimately
¢ extirpated; because there is a cerrain chance of it every vear, and
an indcfinitely long time the chance of survival compounds itself
parer and nearer to zero. But, on the other hand, we may take it as
rtain that other intellectual races exist on other planets,—if not of
ir solar system, then of others: and also that innumerable new intel-
ctual races have vet to be developed; so that on the whole, it may be
parded as most certain that intellectual life in the universe will never
allv ccase. The problem whether a given question will ever get
wered or not is not so simple; the number of questions asked is
astantly increasing, and the capacity for answering them is also on
e increasc. If the rate of the latter increase is greater than that of the
r’' the probability is unity that any given question will be an-
ered; otherwise the probability is zero. Considerations too long to
explained here lead me to think that the former state of things is
e actual one. In that casc, there is but an infinitesimal proportion of
stions which do not get answered, although the multitude of unan-
d questions is forever on the increase. It plainly is not fair to call
udgment which is certain to be made a “barely possible” one. But
vill admit (if the reader thinks the admission has any meaning, and
10t an empty proposition) that some finite number of questions, we
ever know which ones, will escape getting answered forever. Nor
15t | forget that I have not given the reader my proof that out of the
estions asked at any time the proportion that will never be answered
nfinitesimal; so that he may be in doubt upon this point. That is not
hing to be regretted; for scepticism about the reality of things,—
vided it be genuine and sincere, and not a sham,—is a healthful and
wing stage of mental development.?? Let us suppose, then, for the
e of argument, that some questions eventually get settled, and that
ne others, indistinguishable from the former by any marks, never
In that case, I should say thar the conception of reality was rather
aulty one. for while there is a real so far as a question that will get
led goes, there is none for a question that will never he settled; for
unknowable reality is nonsense. The non-idealistic reader will start
this last asscrtion; but consider the matter from a practical point of
EW. You say that real things arc manifested by their effects. T'rue; for
mple, if the imbers of my house are inwardly rotting, it will some
v fall down, and thus there will be a practical effect for me, whether
Know the beams be rotten or not. Well, but if all the cffects consist-
ly point to the theory that the beams are rotting, it will come to be
itted ar last that they are so; and if nothing is ever settled about
* matter. it will be because the phenomena do not consistently point
any theory; and in that case there is a2 want of that “uniformity of
Ature™ (to use a popular but very loose expression) which constitutes
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reality, and makes it difter from a dream.?' In that way, if we think i
some questions are never going to get settled, we ought to admit t|:'.jl
our conception of nature as absolutely real is only partially cory N
Sull, we shall have to be governed by it practicali\r; becau.-.-;e th‘rc:k N
nothing to distinguish the unanswerable questions from the ansu-% .].s
ble ones, so that investigation will have to proceed as if all \,_L by
a_nswcmble. In ordinary life, no matrer how much we believe in quk.l )
tions ultimately getting answered, we shall always put aside an im]n-
merable throng of them as bevond our powers. We shall not in our d :J
scek to know whether the centre of the sun is distant from thar of 1i|"\
earth by an odd or an even number of miles on the average; we :.h.atLl
act as if neither man nor God could ever ascertain it. There is, ho., -
ever, an economy of thought, in assuming that it is an answeral.
question. From this practical and economical point of view, it reall,
makes no difference whether or not all questions are actually 4,
swered, by man or by God, so long as we are satisficd that investigation
has a universal tendency toward the scttlement of opinion; and this [
conceive to be the position of Thrasvmachus. -

_ If there be any advantage to religion in supposing God to be onini-

scient, this sort of scepticism about reality can do no practical harm
We can still supposc that He knows all that there is of reality to be
knnv‘vn..()n the theory of Dr. Rovee, the real existence of God wuuid
consist in his imagining or positing Himself; it would thus be, accord-
ing to him, of the same nature as the reality of anything else. For my
part, I hold another theory, which I intend to take an carly opportu-
nity of putting into print. 1 think that the existence of God, as well as
we can conceive of it, consists in this, thar a tendency toward ends is
so nccessary a constituent of the universe that the mere action of
chance upon innumerable atoms has an incvirable teleological result.
Onc of the ends so brought about is the development of intelligence
and of knowledge; and therefore I should say that God's omniscience,
humanly conceived, consists in the fact that knowledge in its develop-
ment leaves no question unanswered. The scepricism just spoken of
would admit this omniscience as a regulative bur not a speculative
conception. I belicve that even that view is more religiously fruitful
than the opinion of Dr. Rovce.

Let us now turn to the examination of Dr. Rovce's peculiar
_mcthod of reasoning: for that is always the most impc;rtant element
in cvery system of philosophy. His work is divided into a brief intro-
duction and two books, the first entitled “The scarch for a moral
ideal™; the second “The search for a religious truth.” These titles
seem to mc to point, at the outset, to a fault of method. The pursuit
of a conscience, if one hasn’t one alreadv, or of a religion, which is
the subjective basis of conscicnce, seems to me an aimless and hypo-
chondriac pursuit. If a man finds himself under no sense of obliga-
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et him congratulate himself. For such a man to hanker after a

ge to conscience, is as if a man with a good digestion should

about for a regimen of food. A conscience. too, is not a theorem

piece of information which may be acquired by reading a book;

st be bred in 2 man from infancy or it will be a poor imitation

e genuine article. If a man has a conscience, it may be an article

th with him that he should reflect upon that conscience, and

it may rcccive a further development. But it never will do him

east good to get up a make-believe scepticism and pretend to

elf not to belicve what he really docs believe. In point of fact,

. man born and reared in a christian community, however little
1ay believe the dogmas of the Church, does find himsclf belhieving
h the strongest conviction in the moral code of christendom. He
2 horror of murder and incest, a disapproval of lying, etc., which
sannot escape from. The modern dialectician (if he will pardon a
of exaggeration) would have such a man say to himself. Now
m going to be sceprical, but only provisionally so, in order to
urn to my faith with rencwed conviction! But the whole history
hought shows that men cannot doubt at pleasurc or merely be-
e they find they have no positive rcason for the belief they al-
Iy hold. Reasons concern the man who is coming to believe, not
an who believes already. It has often been remarked that meta-
gsics is an imitation of mathematics: and it may be added that the
losophic doubt is an imitation of the absurd proceedure of ele-
ntary geometry, which begins by giving worthless demonstrations
propositions nobody cver questions. When Hegel tells me that
hught has three stages, that of naive acceprance, that of reaction
d criticism, and that of rational conviction;** in a gencral sense, |
ree to it. And a down-right living scepticism, without arriére-pensee,
v be beneficial. It is not perhaps easy to sce why an imaginary
epticism might not sometimes serve the same purpose; but experi-
nce shows that in questions of magnitude men haven’t imagination
nough to put themselves in the truc doubter’s shoes. But be that as
may, the idea that the mcre reaction of assent and doubt, the mcre
lay of thought, the heat-lightning of the brain, is going to settle
mything in this real world to which we apperrain,—such an idca
nly shows again how the Hegelians overlook the facts of volitional
action & reaction in the development of thought. I find myself in a
world of forces which act upon me, and it is they and not the logical
transformations of my thought which determine what I shall ulu-
ately believe.

Dr. Royce seems to hold that at least in the philosophy of morals
and religion a mere contemplation of our own crude beliefs will lead
us to absolute scepticism and that then a mere contemplation of our
own absolute scepticism will lead us back to rational convicrion. Nei-
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ther I nor the readers of the Popular Science Monthly can possibly belic. .

that, in advance. But let us sce how the method will work wh,,
applied to the discussion of ethics.

The moral stand-point from which every man with a christi,,
training sets out, even if he be a dogmatic atheist, is pretty nearly t},,.
same. He has a horror of certain crimes and a disapproval of certa; ),
lesser sins. He is also more or less touched with the spirit of christiap,
love, which he believes should be his beacon, and which in point
fact, by its power in his heart, shall and will govern him in all ques-
tions of disputed morals. More or less, in all of us, this sentimen:
replaces and abolishes conscience; like Huckleberry Finn, we act fro,
christian charity without caring very much whether conscience aj)-
proves of the act or not.

‘This 1s the state of mind of the ordinary man or woman who will
open Dr. Royce’s book. And now Dr. Royce proposes that this person
shall ask himself the question whar validity or truth is there in the
distinction of right and wrong. To me, it plainly appears that such »
person, if he have a clear head, will at once reply, right and wrong arc
nothing to me except so far as they are connected with certain rulcs
of living by which I am enabled to sartisfy a real impulse which works
in my heart; and this impulse is the love of my neighbor elevated into
a love of an idcal and divine humanity which 1 identify with the
providence that governs the world. But Dr. Royce says that diffcrent
people will answer the question in different ways; some will take the
position of the “moral realist” and say that moral distinctions arc
founded on some matter of fact (say a decree from Sinai), while others
will rake the position of the “moral idealist” and say that these distinc-
tions arc founded on an inward sentiment,—an ideal.?”* Two such
persons come into collision; they find by mutual criticism that both
positions arc unsatisfactory; external fact can only determine what i+
not what eught to be: while inward sentiment cannot be a resting-
place, because it is only individual caprice and has no authority for
another man. From this criticism the only outcome is ethical scepti-
cism.

‘T'his 1s a fair specimen of Dr. Rovce's logical method, which is a
mcre apotheosis of the dilemma, as the great instrument of thought
As compared with svllogistic method of the middle ages (which sur-
vives in certain quarters, yet) it is certainly wonderfully superior; but
as compared with the mathematical reasoning upon which modern
scicnce is built, it is ineficacious and restricted.

In the particular case in hand, it appears to me that the ordinary
christian docs nort find himself caught in Dr. Royce’s dilemma at all.
He is a2 moral idealist; ver far from being shaken by the spectacle of
different men having different passions, he feels that every man may

An American Plaro | 239

se to the same passion which animates him by a mere enlargement
2is horizon, and that his is the only sentiment in which all others
be reconciled. For altruism is but a developed egoism; that same
itiveness which in its lowest state is sclfishness. first transforms
f into esprit de corps or collective selfishness; then, passing from
ing for others collectively to feeling for them individually, it be-
es philanthropy. pity, svmpathy tossed hither and thither rudder-
on the ocean of human misery; finally, steadying itsclf by the
ception of an ideal humanity and a divine providence, it passes into
istian charity, which gathers up all selfishnesses and all pities and
eady to give each its due measure.
Fhe author having stated the above argument with admirable clear-
5, fills a hundred pages with a perhaps not altogether necessary,
gh a charmingly written and highly interesting elaboration and
stration of it. He here passes in review a goodly number of the
cal theories which have been proposed at different times. After the
hists, Plato, Aristotle, and the Stoics, he criticizes what he con-
res to be the crhices of Jesus.?® Every christian will tell him that he
kes the mistake of viewing that as a theory or speculation which 1s
ly a spiritual experience;—another example of his neglect of the
tional element. For instance, he asks, “If I feel not the love of God,
w prove to me that | ought to feel it2”% The answer to that need
t be pointed out.
In what he says abour FHerbert Spencer, he seems to forget that Mr.
encer is not addressing a body of moral sceptics but readers ani-
ted by the sentiments which, in our day, animate every man who
ads at all.*®
At last he takes up the thread of his argument as follows. The
nflict between moral realism and idealism can only lead to moral
epricism. Now what is this scepticism? It is the contemplation of
»¥0 opposing aims. Here he adduces the testimony of modern psy-
ologists to show that we cannot think of willing without actually
lling.?* (But for all thar, I fancy I notice a difference sometimes in
Id weather between thinking of willing to take my morning dash
[ cold water and actually willing to take it.) Scepticism, then, shares
 once these opposing aims, or strives to share them. It has thus
If an aim, namely, to reconcile opposing aims. So absolute moral
cepticism is self-destructive. “Possibly this result may be somewhat
unexpected,” says our author.’® Nor at all unexpected to one who
does not believe in the dialectical method. You started with a hypo-
chondriac hankering after an aim; and now you have acquired it
Lurckas’ Well, what is it, this aim which vou have at last got? Why, to
have an aim! But that is nothing but the old nonsensical longing with
which you set out. Like Kant's dove," vou have been winging a vac-
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uum, without remarking that you never advanced an inch. I do .,
misrepresent the author. “For behold,” he says, “made practical,
brought down from its loncsome height, my ldeal very simply mea.
the Will to direct my acts fowards the attainment of universal 1]ar.
mony.”""? But this, I must insist, was obviously implicd in the origi-
nal fantastic desire to have an aim. When [ say that this is a fantasgic
desire, I do not of course mean to deny that there may be such .,
operation as the choice of an aim, if by that aim be meant a secondar,
or derived one; but I do say that it is absurd 1o speak of choosing an
original and ultimate aim. That is something which if vou haven't i
you have nothing to do but wait till the grace of God confers it on
vou. I should think, however, that were it once admitted to be
rational performance to go a-hunting for an ultimate aim or end, 1he
first preliminary would be to recognize the axiom that such an end
must have unity, after which the hunt might begin. But Royce, call-
ing this axiom the “ideal of ideals,” as it certainly is, in a sense, cy-
claims “Here I have the aim | wanted, and the hunt is over.”" If one
might be permitted to enliven a dry subject with a little folly, |
should say that it reminded me of the surveyor Phoenix, who after
purchasing 365 solar compasses and a vast amount of other parapher-
naha, in order to ascerrain the distance between San Francisco and
the Mission of Dolores. stepped into a grocery and inquired how far
it was, and returned “much pleased at so easily acquiring so much
valuable information.”"* If Dr. Rovece merely means that it can be
shown thar a man who fancies he has no moral ideal really has one,
I heartly grant it; and I will further admit that dialectic is the
proper instrument to show this. But then a very lowly kind of dialec:
tic will do; and a rather more definite ideal may be pointed out.

The rest of Book T is occupied, as it seems to me, with illicitly
slipping some content into an empty formula. Much of this part of the
book is splendidly said. But other passages seem to me to preach, in
a way quite uncalled for by the premiscs, an ethics of the evil eye. "It
is well that we should feel . . . joy whenever pride has a fall. . . . In all
such ways . . . we must show no mercy.” “When the hedonist gives us
his picture of a peaceful society, where, in the midst of good humor.
his ideal, the happiness of everybody concerned, is stcadfastly pursued.
we find ourselves disappointed and contemptuous. . . . Who cares
whether that wretched set . . . think themselves happy or not?”" “T'he
appearance of anybody who pretends to be content with himself must
be the signal not for admiration at the sight of his success, but for a
good deal of contempt.” etc.’* Some of the students to whom this ethics
is taught at Harvard may upon reflection think that christian charity
is not so much lower a frame of mind after all.

In Book Il Dr. Royce undertakes by the same dialectic proceedure
to establish the existence of a God. /S/pace does not permit me to enter
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a criticism of the sccond book: nor is it necessary, for it consists
of an application of the same method to a subject to which dialec-
s far less suited. Besides, to the reader who has had the kindness
he resolution to follow me to this point I can say, “You are the
to enjoy Dr. Royce’s own book, which I can promise you vou shall
in comparison with harsh and crabbed matter you have been
ing here, to be *as musical as is Apollo’s lute.” "™
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One, Two, Three:
Kantian Categories

MS 897. [First published, as MS 572, in Ws:292—04; see also
MSS 545, 546, 548, 573, 575, 76, and $82.] Sometime in 1885,
1t occurred to Petrce that be may have found the key to the
secret of the universe, and be wrote to William James on 20
October: “I bave something very vast moze. .. Itis. . an
attempt to explain the laws of nature, 10 show their general
characteristics and to trace them to their origin & predict new:
lawss by the lazss of the law:s of nature.” He then made bis
Samous ‘guess”: “'threc elements are active in the world, first,
chance; second, law:; and third, babit-taking. Such is our guess
of the secret of the sphynx.” It remained for bim to work the
details and consequences of this grand bypotbesis into a full-
Sledged theory. The present paper, written in the summer of
1886 for a book 1o be entitled “One, Two, Three,” 15 one of
several attempts to organize the principal claims needed to
support bis puess (and 15 an early version of the first chapter
of ttem 19).

This is the day for doubting axioms. With mathematicians. th
question is settled; there is no reason to believe that the geometrica
axioms are exactly true. Metaphysics 1s an imitation of geometry, an
with the geometrical axioms the metaphysical axioms must go too.

We have no reason to think that the sum of the three angles of 2
triangle is exactly equal to two right-angles. All that we can sav ©»
that the excess or defect is proportional to the arca of the triangle.
and that it 1s excessively minute even for the most enormous triails
gles of astronomy. The sum of the three angles of a triangle of unit
size is a physical constant nearly equal to 180 degrees; but its cxact
value is unknown to us.

Since we have no reason to think that this constant is exactly equal
to 180 degrees, and there is an infinitc multitude of other values that
it can cqually well have, the odds are ar present infinity to one against
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being exactly 8o degrees, so that that hypothesis ought to be en-
ly dismissed from our minds.

It is difficult for us to believe that any physical constant, any finite
ntity in nature, 1s primordial. It may be so, but we cannot help at
asking how it came to have the precise value that it has. Especially
e feel the need of an explanation when the quantity in question
£s Very near to unity, zero, or any other remarkable number. For
1t is suggested that there must have been some cause tending to
ge the value of the constant and to bring it nearer and nearer to
number that it nearly equals. In such a case. therefore, we have a
tive rcason for thinking that the quantity is not primordial.
[hus the principles of logic require us to think that space did not
ays have its present simple construction, but that this has been
aght about by some gradual process. This is not quite a correct
ament, however, because space, as an individual receptacle of
s. 1S a fiction. Were it otherwise, absolute position and absolute
ity in space would mean something, which we have no recason to
k that they do. What 1s true 1s that there arc certain general laws
psition. but not that there is a receptacle which accounts for those
5. This 1s a fiction of geometry.

Lhe same reasoning apphes to the axiom that every thing that
ns is completely determined by exact laws. We have no reason
unk that the accordance of phenomena with formulae is absolutely
ct. Whenever we attempt to verify the accordance of fact with law,
find discrepancies which we rightly enough attribute to errors of
ervation. But we cannot be sure that there are not similar, though
smaller, aberrations in the events themselves. Since we have no
son to think that the mean aberration of phenomena from law is
al to zero. 1t is infinitely more probable that it is not. We must
refore suppose an clement of absolute chance, sporting. spon-
eity, originality, frecedom, in nature.! We must further suppose that
5 element in the ages of the past was indefinitely more prominent
N now, and that the present almost exact conformity of nature to
# 15 somcthing that has been gradually brought about. We have to
dpose that in looking back into the indefinite past we are looking
K towards times when the element of law plaved an indefinitely
all part in the universe.

If the universc is thus progressing from a state of all but pure
ince to a state of all but complete determination by law, we must
Ppose that there 1s an original, elemental, tendency of things to
quire determinate properties, to take habits. This is the Third or
diating element between chance, which brings forth First and origi-
al events, and law which produces sequences or Seconds. Now the
ndency to take habits is something essentially finite in amount, an
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infinitely strong tendency of this sort [unlike an absolute confory;,
to law] is inconccivable and self-contradictory. Conscquently
tendency must itself have been gradually evolved: and it would .
dently tend to strengthen itself.?

Here then is a rational physical hypothesis, which is calculated
account, or all but account for cverything in the universe except pure
originality itself. The next step in order would be to attempt to ver,j,.
this hypothesis by sceing how far it would account for and explain (},.
observed characteristics of the laws of naturc. But | postpone thay ¢,
another chapter’ in order now to sketch the remainder of the theor
of which this hypothesis is but a part. '

19

A Guess at the Riddle

MS yoy. [First published in CP 1.354 (the opening outline),
1.1-2 (the next two paragraphs), 1.355—68 (chapter 1), 1.373
(chapter 3), 1.374~75 and 379-83 (chapter 4; missing are the
final sentence of the second paragraph, the third paragraph,
and the first balf of the fourth paragraph), and 1.385- 416
(chapters s, 6, and 7). An carlicr opening page bas the title
“Notes for a Book, to be entitled ‘A Guess at the Riddle, " with
a Vignette of the Sphynx below the Title.”] Although chapters
2, 8, and g are missing (and probably were never written) and
chapter 3 is a merc outhine, “A Guess at the Riddle ™ is perbaps
Peirce’s greatest and most orsginal contribution to speculative
philosophy, and it marks bis delsherate turn to architectonic
thought. His three categories, which be speculates are iso-
morphic with the three clements that are actize in the unizerse
(chance, laz>, and babit-taking), serve as the structure for
organizing the branches of philosophy and science, and it is
clear that be anticipated a complete reorganizarion of buman
knozwledge around bis triad of universal conccptions; for as
be wrote, on a variant opening page, “this book, if ever
written, as it soon will be if I am in a situation to do it, will
be one of the births of time. " Although, unfortunately, Peirce
never was in such a situation, it is fortunate that many of
bis major ideas in the “Guess™ would soon appear in the
papers of the Monist Meraphysical Series (items 21-25).

apter 1. One, Two, Three. Already written.'

pter 2. The triad in reasoning. Not touched.? It is to be made as
lows. 1. Three kinds of signs; as best shown in my last paper in the
. Jour Math.? 2. Term, proposition, and argument, mentioned in my
per on a new list of categories.* 3. Three kinds of argument, deduc-
n, induction, hypothesis, as shown in my paper in Studies in Logic *
Iso three figures of syllogism, as shown there and in my paper on the
assification of arguments.® 4. Three kinds of terms, absolute, relative,
d conjugative, as shown in my first paper on Logic of Relatives.”
here are various other triads which may be alluded to. The dual
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divisions of logic result from a false way of looking at things abso.
lutelv. Thus, besides affirmative and negative, there are really probab e
enunciations. which are intermediate. So besides universal and partic.
ular there are all sorts of propositions of numerical quantity. For
example, the particular proposition Some A is B, means At least one
A is B. But we can also sav At least 2 A's are B's. Also, All the A's but
one are B’s, etc. etc. ad infinitum. We pass from dual quantity, or 4
system of quantity such as that of Boolian algebra, where therc arc
only two valucs, to plural quantity.

Chapter 3. The triad in metaphysics. This chapter one of the best. is
to treat of the theory of cognition.

Chapter 3. The triad in psychologv. The greater part is written
Chapter 5. The triad in physiology. The greater part is written.
Chapter 6. The triad in biology. This is to show the true nature of the
Darwinian hypothesis.

Chapter 7. The triad in physics. The germinal chapter. 1. The nccessity
of a natural history of the laws of nature, so that we may get some
notion of what to expect. 2. The logical postulate for explanation
forbids the assumption of any absolute. That is, it calls for the intro-
duction of thirdness. 3. Metaphysics is an imitation of geometry; and
mathematicians having declared against axioms, the metaphysical axi-
oms are destined to fall too. 4. Absolute chance. 5. The universality of
the principle of habit. 6. The whole theory stated. 7. Consequences
Chapter 8. The triad in sociology or shall T say pneumatology. That
the consciousness is a sort of public spirit among the nerve-cells. Man
as a community of cells; compound animals and composite plants:
socicty: narurc. Fecling implied in firstness.

Chapter 9. The triad in theologv. Faith requires to be materialists
without flinching.®

‘T'o erect a philosophical edifice that shall outlast the vicissitudes of
time, my carc must be, not so much to set each brick with nicest
accuracy, as to lay the foundations deep and massive. Aristotle builded
upon a few dcliberately chosen concepts—such as matter and form. act
and power—very broad, and in their outlines vague and rough. but
solid, unshakable, and not casily undermined; and thence it has come
to pass that Aristotclianism is babbled in cvery nurscery, that “English
Common Sense.” for example, is thoroughly peripatetc, and that ordi-
nary men live so completely within the house of the Stagyrite that
whatever they see out of the windows appears to them incomprehensi
ble and metaphysical. Long it has been only too manifest that, fondl
habituated though we be to it, the old structure will not do for modern
needs: and accordingly, under Descartes, Hobbes, Kant, and others.
repairs, alterations, and partial demolitions have been carried on for
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the last three centurics. One system, also, stands upon its own ground;
I mecan the new Schelling-Hegel mansion, lately run up in the German
aste, but with such oversights in its construction that, although brand
new, it is alrecady pronounced uninhabitable. The undertaking which
1s volume inaugurates is to make a philosophy like that of Aristotle,
that is to say, to outline a theory so comprehensive that, for a long time
o come, the entirec work of human reason, in philosophy of cvery
chool and kind, in mathematics, in psychology. in physical science, in
istory, in sociology, and in whatever other department there may be,
hall appear as the filling up of its details. The first step toward this
s to find simple concepts applicable to every subject.

But before all else, let me make the acquaintance of my reader, and
press my sincere esteem for him and the deep pleasure it is to me
address onc so wise and so patient. I know his character pretty well,
or both the subject and the style of this book ensure his being one out
f millions. He will comprehend that it has not been written for the
rposc of confirming him in his preconceived opinions, and he would
ot take the trouble to read 1t if it had. Ie is prepared to meet with
opositions that he is inclined at first to dissent from; and hc looks
o being convinced that some of them are true, after all. He will reflect,
%, that the thinking and writing of this book has taken, I won't say
ow long, quite certainly more than a quarter of an hour, and conse-
ently fundamental objections of so obvious a nature that they must
rike everyone instantaneously will have occurred to the author, al-
hough the replies to them may not be of that kind whose full force
an be instantly apprehended.

CHaprrer 1. TricoTOMY

Perhaps I might begin by noticing how different numbers have
ound their champions. Two was extolled by Peter Ramus, Four by
Pythagoras, Five by Sir Thomas Browne, and so on. For my part, [am
L determined foe of no innocent number; 1 respect and esteem them
all their several ways: but I am forced to confess to a leaning to the
mber three in philosophy. In fact, I make so much use of three-fold
livisions in my speculations, that it seems best to commence by mak-
ng a shight preliminary study of the conceptions upon which all such
divisions must rest. | mean no more than the ideas of First, Second.
hird,—ideas so broad that they may be looked upon rather as moods
or tones of thought, than as definite notions, but which have great
significance for all that. Viewed as numerals, to be applied to what
objects we like, they arce indeed thin skeletons of thought, if not mere
words. If we only wanted to make enumerations, it would be out of
place to ask for the significations of the numbers we should have to use;
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isc the secondness again degencrates. The genuine
esists, like dead matter, whose existence con-
that for the Sccond to have the Finality
e have scen belongs to 1t it must be determined by the first
sably, and thenceforth be fixed: so that unalterable fixity be-
s one of its attributes. We find secondness in occurrence, because
currence 1s something whose existence consists in our knocking
inst it. A hard fact 1s of the same sort; that is to say, it is
ing which is there, and which | cannot think away, but am
ed to acknowledge asan object or second beside myself, the subject
terial for the exercise of my will

ber onc, and which forms ma
idea of sccond must be reckoned as an easy onc to comprchend.

t of first is so tender that you cannot touch it without spoiling it
that of second 15 eminently hard and tangible. It is very familiar,
it is forced upon us daily: it s the main lesson of Iife. In youth,
world is fresh and we secm free: but limitation, conflict, constraint,
ondness generally, make up the teaching of cxperience. With

at firstness

first. otherw
1 suffers and vet r
n its incruia. Note, too,

‘T'he scarfed bark puts from her native bay;

th what secondness

doth she return,
With overweathered ribs and ragged sails.’

1 is. and compelled as we arc to acknowledge
lize it; we never can be immedi-
¢ but a divinc frecdom that

ut familiar as the notio
every turn, still we never can rea
or of anythin
knows no bounds.

and Patient, Yes and No, are categorics
escribe the facts of experience, and they
satisfy the mind for a very long time. But at last they arc found
nadequate, and the ‘I'hird is the conception which is then called for.
‘he ‘I'hird is that which bridges over the chasm between the absolute
first and last. and brings them into relationship. We are told that every
science has its Qualitative and its Quantitative stage; NOW its qualita-
tive stage is when dual distinctions.—whcther a given subject has a
given predicatc or not,—sufficc; the quantitative stage comes when, no
longer content with such rough distinctions. w¢ require to insert a
possible half-way between every two possible conditions of the subject
in regard to its possession of the quality indicared by the predicate.
Ancient mechanics recognized forces as causes which produced mo-
tions as their immediate cffects, looking no further than the cssentially

telv conscious of finiteness,
n its own original firstness
~ First and Second. Agent
hich enable us roughly tod
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| by that vard. These points arc either really distinct, coincident,
yaginary (in which case there is but a finite distance completcly

1 the line), according to the relation of the mode of measurement
> nature of the line upon which the measurement is made. These
hOINTS are the absolute first and the absolute last or second, while
. measurable point on the line is of the nature of a third. We have
that the conception of the absolute first cludes every attempr o
it: and so in another sense does that of the absolute second: but
, is no absolute third. for the third is of its own nature relative,
his is what we arc always thinking, cven when we aim at the first
cond. The starting-point of the universe, God the Creator, is the
slute First; the terminus of the universe, God completely revealed,
e Absolute Second; every state of the universe at a measurable

of time is the third. If you think the measurable is all there is,
deny it any definite tendency whence or whither. then vou are
sdering the pair of points that makes the absolute to be 1maginary
are an Epicurean. It you hold that there is a definite drift to the
rse of naturc as a whole, but yvet believe its absolute end is nothing
the nirvana from which it sctout, you make the two points of the
Jute to be coincident, and arc a pessimist. But if vour crecd 15 that
whole universe is approaching in the infinitely distant future a
te having a general character different from that toward which we
>k back in the infinitely distant past. you make the absolute to consist
two distinct real points and are an evolutionist.”

“I'his 1s onc of the matters concerning which a man can only learn
sm his own reflections, but I believe that if my suggestions arce
lowed out. the reader will grant that One, Two, Three, are morc
B mere count-words like “eeny, meeny, mony, mi,” but carry vast,
pugh vague ideas.

But it will be asked. why stop at three> Why not go on to find a
/ new conccption in |/ distinct idea for /| Four, Five, and so on
wdefinitely> The reason is that whilc it is impossible to form a genuinc
iree by any modification of the pair, without introducing something
fa different nature from the unit and the pair. four, five, and every
igher number can be formed by mcre comphications of threes. To
make this clear, 1 will first show it in an example. The fact that A
presents B with a gift C.1s2 triple relation, and as such cannot possibly
resolved into any combination of dual relations. Indced, the very

hat of Christian theology, 100. ‘T'he theologians hold
the physical universe to be finite. but considering that universe which they will admit
o have cxisted from all time. 1t would appear to bein a different condition in the end
from what it was in the heginning. the whole spiritual creation having been accom-

plished, and abiding

*The last view is essentially €



252 | The Essential Peirce

idea of a combination involves that of thirdness, for a combination, ;.
something which is what it is owing to the parts which it brings i1y,
mutual relationship. But we may waive that consideration, and sull +, .
cannot build up the fact that A presents C to B by any aggregatc
dual relations between A and B, B and C, and C and A. A may enri(;-h
B, B may receive C, and A may part with C, and vet A nced no,
necessarily give C to B. For that, it would be necessary that these thre,
dual relations should not only coexist, but be welded 1nto one fac
Thus, we see that a triad cannot be analyzed into dyads. But now | will
show by an example that a four can be analyzed into threes. Take the
quadruple fact that A sells C to B for the price D. This is a compound
of two facts: 1st, that A makes with C a certain transaction, which e
may name E; and 2nd, that this transaction E 1s a sale of B for the price
D. Each of these two facts is a triple fact, and their combination makes
up as genuine a quadruple fact as can be found. The explanation of this
striking difference 1s not far to scck. A dual relative term, such a
“lover” or “servant,” 1s a sort of blank form, where there are two places
left blank. I mean that in building a sentence round lover, as the
principal word of the predicate, we are at liberty to make anything we
see fit the subject, and then, besides that, anything we pleasc'thc object
of the action of loving. But a triple relative term such as “giver” hay
two correlates, and is thus a blank form with three places left blank.
Consequently, we can take two of these triple relatives and fill up one
blank place in each with the same letter, X, which has only the force
ofa pronoun or identifying index, and then the two taken together will
form a wholc having four blank places; and from that we can go on
in a similar way to any higher number. But when we attempt o
imitate this proceeding with dual relatives, and combine two of them
by means of an X, we find we only have two blank places in the
combination, just as we had in cither of the relatives taken by 1tsclf.
A road with only three-way forkings may have any number of termini.
but no number of straight roads put end on end will give more than
two termini. Thus any number, however large, can be built out ol
triads; and consequently no idea can be involved in such a number,
radically different from the idea of three. I do not mean to deny that
the higher numbers may present interesting special configurations
from which notions may be derived of more or less general applicabil-
ity; bur these cannot rise to the height of philosophical categories so
fundamental as those that have been considered.

The argument of this book has been developed in the mind of the
author, substantially as it is presented, as a following out of these threc
conceptions, in a sort of game of “follow my leader” from onc field of
thought into another. ‘T'heir importance was originally brought home
to me in the study of logic, where thev play so remarkable a part that
I was led to look for them in psychology. Finding them there again,
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.ould not help asking myself whether they did not enter into the
ysiology of the nervous system. By drawing a little on hypothesis,
ucceeded in detecting them there; and then the question naturally
ne how they would appear in the theory of protoplasm in gencral.
e | seemed to break into an interesting avenue of reflections giving
uctive apercus both into the nature of protoplasm and into the
eptions themsclves: though it was not till later that [ mapped out
thoughts on the subject as they are presented in Chapter V"' [ had
difficulty in following the lead into the domain of natural sclection;
once arrived at that point, 1 was irresistibly carried on to specula-
3s concerning physics. One bold saltus landed me in a garden of
itful and beautiful suggestions, the exploration of which long pre-
ed my looking further.'? As soon, however, as | was induced to
¢ further, and to examinc the application of the three ideas to the
epest problems of the soul, nature, and God, I saw at once that they
st carry me far into the heart of those primeval mysteries. That 1s
2 way the book has grown in my mind: it is also the order in which
ave written it; and only this first chapter 1s more or less an after-
sught. since at an earlier stage of my studies 1 should have looked
on the matter here set down as too vague to have any value. I should
/e discerned in it too strong a rescmblance to many a crack-brained
ok that I had laughed over. A deeper study has taught me that even
t of the mouths of babes and sucklings strength may be brought
rth, and thar weak metaphysical trash has sometimes contained the
s of conceptions capable of growing up into important and posi-
¢ doctrincs.
Thus, the whole book being nothing but a continual exemplifica-
on of the triad of idcas, we need linger no longer upon this prelimi-
ary exposition of them. There is, howcver, one feature of them upon
hich it is quitc indispensible to dwell. Itis that there are two distinct
rades of secondness and three grades of thirdness. There is a close
nalogy to this in gecometry. Conic sections are either the curves usu-
v so called, or they arc pairs of straight lines. A pair of straight lines
s called a degenerate conic. So plane cubic curves are either the genu-
ne curves of the third order, or they are conics paired with straight
ines, or they consist of three straight lines; so that there are two orders
degenerate cubics. Nearly in this same way, besides genuine second-
ness, there is a degenerate sort which does not exist as such, but is only
conceived. The medieval logicians (following a hint of Aristotle)
distinguished betwecn real rclations and relations of reason. A real
relation subsists in virtue of a fact which would be totally impossible
ere either of the related objects destroved: while a relation of reason
subsists in virtue of two facts, one only of which would disappear on
the annihilation of either of the relates. Such are all resemblances: for
any two objects in nature resemble each other, and indeed in them-
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sclves just as much as any other two; it is only with reference to o,
senses and needs that one resemblance counts for more than armthpj-I
Rumford and Franklin resembled one another by virtue of being l)r..rl[.
Amcricans;'* but either would have been just as much an American ;I
the other had never lived. On the other hand, the fact thar Cain ki]ll -]-'
Abel cannot be stated as a mere aggregate of two facts onc concern; ;L
Cain and the other concerning Abel. Resemblances are not the on|.
relations of reason, though they have that character in an emim-rlfr
degree. Contrasts and comparisons are of the same sort. Resemblanc.
1s an identity of characters; and this is the same as to sav that the mi‘n 1
gathers the resembling ideas together into one conccptitm. Other r«;l;_
tions of reason arise from ideas heing connected by the mind in mh;r
ways; they consist in the relation between two parts of one compley
concept, or, as we may say, in the relation of a complex concepr 1
itself, in respect to two of its parts. This brings us to consider a sort
u‘f degencrate secondness that docs not fulfill the definition of a I:L‘l;a-
tion of reason. Identity is the relation that everything bears to itself
Lucyllus dines with Lucullus. Again, we spcai\' of allurements ancf
motives in the language of forces, as though a man suffered compulsion
frmp within. So with the voice of conscience: and we observe our ow
feelings by a reflective sense. An echo is my own voice coming hack
to answer itself. So also, we speak of the abstract quality of a thing as
if 1t were some second thing that the first thing poss.csses. But the
rc!alums of reason and these self-relations are alike in this, that they
arise from the mind setting one part of a notion into relation to an
other. All degenerate seconds may be conveniently termed Internal, in
contrast to kExternal seconds, which are constituted by external fact.
and arc true actions of one thing upon another.

Among thirds, there are two degrees of degeneracy. The first is
where there is in the fact itself no thirdness or mediati;m, but where
there is true duality; the second degree is where there is not even true
secondness in the facr itself.

Consider, first, the thirds degenerate in the first degree. A pin
fastens two things together by sticking through one and also through
lh.e other: cither might be annihilated. and the pin would continue to
stick through the one which remained. A mixture brings its ingredi-
ents together by conrtaining each. We may term these accidental thirds.
“How did I slay thy son>" asked the merchant, and the genie replied.
“Wl!cn thou threwest away the date-stone, it smote my son who was
passing ar the time, on the breast, and he died forlhrigl]t." Here therce
were two independent facts, first that the merchant threw away the
date-stone, and second that the date-stone struck and killed the génic's
son. Had it been aimed at him. the case would have been different; for
then there would have been a relation of aiming which would have
connected together the aimer, the thing aimed, and the objecr aimed
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in one fact. What monstrous injustice and inhumanity on the part

hat genie to hold that poor merchant responsible for such an acci-

nt! 1 remember how 1 wept at it, as I lay in my father’s arms and

 first told me the story. It is certainly just that a man, even though

had no evil intention, should be held responsible for the immediate

s of his actions; but not for such as might result from them in a

oradic casc here and there, but only for such as might have been

sarded against by a reasonable rule of prudence. Nature herself often

pplics the place of the intention of a rational agent in making a

irdness genuine and not merely accidental: as when a spark, as third,

ling into a barrel of gunpowder, as first, causcs an explosion, as

cond. But how does nature do this? By virtue of an intelligible law

cording to which she acts. If two forces are combined according to

e parallelogram of forces, their resultant is a real third. Yet any force

ay. by the parallelogram of forces be mathematically resolved into
= sum of two others, in an infinity of different ways. Such compo-
ents, however, are merc creations of the mind. What is the difference?
s far as one isolated event goes, there is none; the real forces are no
jore present in the resultant than any components that the mathema-
cian mav imagine. But what makes the real forces really there is the
encral law of nature which calls for them, and not for any other
omponents of the resultant. Thus, intelligibility, or reason objecti-
ied, is what makes thirdness genuine.

" We now come to thirds degenerate in the second degree. The
dramatist Marlowe had something of that character of diction in
which Shakespeare and Bacon agree. This is a trivial example; but the
¢ of relation is important. In natural history, intermediate types
serve to bring out the resemblance between forms whose similarity
might otherwise escape attention, or not be duly appreciated. In por-
aiture, photographs mediate between the original and the likeness.
scicnce, a diagram or analogue of the observed fact leads on to a
further analogy. The relations of reason which go to the formation of
such a triple relation need not be all resemblances. Washington was
eminently free from the faults in which most great soldiers resemble
one another. A centaur is a mixture of a man and a horse. Philadelphia
lies between New York and Washington. Such thirds may be called
Intermediate thirds or Thirds of comparison.

Nobody will suppose that I wish to claim any originality in reckon-
ing the triad important in philosophy. Since Hegel, almost every fanci-
ful thinker has done the same. Originality is the last of recommenda-
tions for fundamental conceptions. On the contrary, the fact that the
minds of men have ever been inclined to threcfold divisions is one of
the considerations in favor of them. Other numbers have been objects
of predilection to this philosopher and that, but three has been promi-
nent at all times and with all schools. My whole method will be found
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to be in profound contrast with that of Hegel: I reject his philosoph
in toto.'* Neverthcless. I have a certain sympathy with it, and fanc.,
that if its author had only noticed a very few circumstances he wou |
himself have been led to revolutionize his svstem. One of thesc is t].
double division or dichotomy of the second idea of the triad. He ha.
usually overlooked external secondness, altogether. In other words, h,;.
has committed the trifling oversight of forgetting that there is a rey)
world with real actions and reactions. Rather a serious oversight that
Then Hegel had the misfortune to be unusually deficient in mathemar.
ics. He shows this in the very elementary character of his reasoning
Worsc still, while the whole burden of his song is that I)hiltisnphc;:s
have neglected to take thirdness into account, which is true enough o
the theological kind, with whom alone he was acquainted (for 1 do no;
call it acquaintance to look into a book without comprehending it), he
unfortunately did not know, what it would have been of the utmost
consequence for him to know, that the mathematical analysts had in
great measure escaped this great fault, and that the thorough-going
pursuit of the ideas and methods of the differential calculus would be
sure to cure it altogether. Hegel's dialectical method is only a fecble
and rudimentary application of the principles of the caleulus to meta-
physics. Finally Hegel's plan of evolving everything out of the ab-
stractest conception by a dialectical procedure, though far from being
so absurd as the experientialists think, but on the contrary represent-
ing one of the indispensible parts of the course of science, overlooks
the weakness of individual man, who wants the strength to wield such
a weapon as that

Criapter L THE Triap ix METAPHYSICS

I will run over all the conceptions that played an important /rolc/
in the pre-Socratic philosophy and see how far they can be expressed
in terms of one, two, three.

1. The first of all the conceptions of philosophy is that of a primal
matter out of which the world is made.'* Thales and the carly lonian
philosophers busied themselves mainly with this. Thev called it the
arche. the beginning; so thar the conceprion of First was the quintes
sence of it. Nature was a wonder to them, and they asked its explana-
tion; from what did it come? That was a good question, but it was
rather stupid to suppose that they were going 1o learn much even if
they could find out from what sort of matter it was made. But to ask
how it had been formed, as they doubtless did, was not an exhaustive
question, it would only carry them back a hittle way; they wished to
go to the very beginning at once, and in the beginning there must have
been a homogencous something, for where there was varicty they
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apposed there must be always an cxplanation to be sought. The first
ust be indeterminate, and the indeterminate first of anything is the
aterial of which it 1s formed. Besides, their idea was that they could
t tell how the world was formed unless they knew from what to
gin their account. The inductive /method/ of explaining phenomena
tracing them back step by step to their causes was foreign not only
hem but to all ancient and medieval philosophy; that is the
conian idea. Indeterminacy is really a character of the first. But not
» indeterminacy of homogeneity. The first s full of life and variety.
t that varicty is only potenual; it 1s not defimitely there. Suill, the
tion of explaining the variety of the world, which was what they
ainly wondered at, by non-variety was quite absurd. How is variety
yme out of the womb of homogeneity; only by a principle of
ontancity, which is just that virtual variety that is the First.

Cuarrer IV, THE Triap 1x PsycHoLoGY

The line of reasoning which | proposc to pursue is peculiar, and
ill need some careful study to estimate the strength of it. 1 shall
wview it critically in the last chapter, but meantime | desire to point
it that the step I am about to take, which is analogous to others that
yill follow, is not so purcly of the naturc of a guess as might be
pposed by persons expert in judging of scientific evidence. We have
en that the ideas of One, Two, Three, are forced upon us in logic,
ad really cannot be dispensed with. They meet us not once but at
ery turn. And we have found rcason to think rthat they are cqually
portant in metaphysics. How is the extraordinary prominence of
hese conceptions to be explained? Must it not be that they have their
rigin in the naturc of the mind: This is the Kantian form of inference,
hich has been found so cogent in the hands of thar hero of philoso-
hy: and I do not know that modern studies have done anything to
iscredit it. It is true we no longer regard such a psychological explana-
1on of a conception to be as final as Kant thought. It leaves further
uestions to be asked; but as far as it goes it seems to be satisfactory.
e find the ideas of First, Second, Third. constant ingredients of our
knowledge. It must then cither be that they are continually given to
1S in the presentations of sense, or that it is the peculiar nature of the
mind ro mix them with our thoughts. Now we certainly cannot think
that thesc ideas are given in sense. First, Second, and Third, are not
sensations. They can only be given in sense by things appearing la-
elled as first, second, and third, and such labels things do not usually
bear. They ought therefore to have a psvchological origin. A man must
be a very uncompromising partisan of the theory of the tabula rasa 10
deny that the ideas of first, second, and third are due to congenital
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tendencies of the mind. So far there is nothin
distinguish it from that of many a Kantian. | he
[ do not rest here, but scck to pur the concly
independent examination of the facts of psychol
can find any traces of the existence of three part
or modes of consciousness, which
reached.

Now, three departments of the mind have |,
nized since Kant; they are: Feeling, Knowin
unanimity with which this trisection of the mj

jousness of excrtion; what we do \.\-ithuut pain we
R that peculiarity of feclings which makes them
'Bmhes of mental phenomena is that tlhe_\«' form the
mﬂchich we have in immediate and instantaneous
f.‘:rc what is present. We cannot h_e immedla_te]ly:
e f; past and gone; we only remember 1t, thoqgh 1t d}‘t
u;'ldredth of a second. No more can we be alr_umc. i-
5f what is yet to come, however ?l()St‘: at hand 1t mra,\:r
snfer it. Of nothing but the flecting instant can [we

g in Iy ag ]
nc:tli:L'ablc thi
ston g the te
OBV. 10 see W
_ sor fncul{ieu
might confirm the re

CEN generg!
g and Wil

; jousness i ‘hether much or
nd has been mmediate conSc“mhm-bb.::hgc;li'tnii'g‘:::g, e
15, indeed, quite surprising. The division did not haye 'ts genes stant 1s no sooncr I)_rese,n i ot oLl
peculiar ideas of Kant. On the contrary, it was borrowed by b f no change; l?cc?uhﬁ e cxlliag (;CC“pges time. We
dogmatic philosophers, and his acceptance of it was, a5 has ba process or imitation of it, an
remarked, a concession to dogmatism.

3 C i : n-
It has been allowed ference in an instant, nor um'wehrifs(;;r:zcczzyo;'lifgel.
psychologists to whose general doctrines it scems positively | ¢ can neither divide nor sy n.(tiv*:t c‘onﬁciOU‘iﬂeﬁﬁ o
This evidence that there is something true in it is strengthened ant has once past, that ummI _|a' e g cal:lﬂf’l com-
fact thart it is impossible to make a critical examination of 1T, Wit ered. Itis _‘Dta“}" an.d abs‘(’luw{; E’onft““n s because we
coming to the conclusion that it is but a rough approximation jucnt feell‘ng with ',t‘ i ]mfmhm; :"has&l‘.lttcrl\’ gone
truth, at best; and this has generally been conceded. > second 1n our t’mnd until the :Ir‘s L e
Where did this three-fold division of the functions of the ember it tha.t is to say, we ‘h'.!.\t., :1;10tc - nngrc-.'cm-
come from? Kant took it ready made from the Leibnitzian S to reproduce it; but we k',““.» thT “e:e in thc‘ﬁrm
Tetens. He drew a suggestion from the rhetoricians of the sis 1 the memory ‘md, ahe sc‘nsall‘?lfi' )t:caft:).r 'rcscmblance
century and they found it in an imperfect form in their idolize can resemble an |mrned|a.tt.: - lln&L is totally forcign
In Plato, it appears under a poetical garb and distorted micn wh nemberment and recomposition whic - :s ton articulated
cannot belicve to have been the original one; and it is easy to cre e, and in the second Phce‘_ |_ne:.130?i} ‘I:-?'and T
statement of Diogenes Laertius that it came from the school orked-over product which d;ﬁersdln r'"t:; i'eel S kb
thagoras. Now in the doctrine of Pythagoras cverything wa fecling. Look at a red surface, an lr)b bl deiibe
nected with number, which was taken to be the foundation nd then shut your eyes and remember it. e A
world. There is a hint in its history, then, that the three-fold di s are different in this respect: to some o c'\[}rll;‘:}.lat
of the mind may be connected with the ideas of onc, two, th ; opposite result h."t .I ha\’f: ic?l-“.lll-llfc‘ih[::}:iiion of
By feclings, as constituting one of the great classes of mentald g in my memory that is e ﬂ:;' —— ! eit  ilhSEme
tics, arc meant according to Kant and most psvchologists f:CC'l red is not l;(rforc my c)’esf, .l 0 n.ot fﬂ:ct o otl" gt
pleasurc and pain. This is not, however, the original doctring they sce it faintly;—a ETIEARE '_"C‘m"e""“_n Al dinov. |
tens, who includes under this head all that is immediately p lca}i to remembering bright rcq a:l» Ea ?Oll\.ad rEuch
at least the subjective element of it. Kant's modification suits hi ars with unusual accuracy, b"mu"‘e ol T
har system better than the truth of nature. There is no good rea e thcm:. P N ) ~ Itm ft:)i[;:-lsa newly
giving such a peculiar place to pleasure and pain: as if the 1abit by virtue of “’I“Chdl =N E‘sz‘:c But. even if
resemblance to anything else that we can feel. Pleasure and } I as like or unlike one I had secn fc hallucination
nothing bur secondary sensations, or feelings produced by Some persons is of the _naturg_o an —_y A
whenever the latter reach a certain degree of subjective inten Ats remain to shu‘w lh""f immediate consc -
1s, produce a certain amount of commotion in the Ofl—.'l““’sh of upllk_e Rigahing .L.lbc' hole third of the mind of
could pay attention enough, we should probably recognize Hi ave objections to making a whole

_ o ) . : J will 1s nothing
exertion and every cognition produces pleasurc or pain. 1 h‘?_ e gf‘:a‘lfs.\ chologist has ’:"d_ t,ha_t ;:i e m-er%
sure in the contemplation of a theorem of geometry. Pain 18 tdesire.'¢ I cannot grant thag; it seem:
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look that fact which of all that we observe is ¢

namc.l}— the difference berween dreaming a,:l;nc the
question of defining. but of noricing whar v :( . coig
hc who can confound desiring with willin et
I'he evidence, however, scems to be

Jlar sense splits into two, and that in two ways:
~ active and a passive kind, or Will and Sense, and
“gxternal Will and Sense, in opposition to Intc‘rnal
inhibitory will) and Internal Sense (introspection).

Mosg
; 8- Thi
ricnea- .
g must pye ac;;

- b : pretty strong ' < there are three orders of thirdness, so there are
'r;thss of willing does nor differ, at least nor very mll!wc;lh?: the a:ical T rciousness. The undegenerate and really
¢ sense of hitting and of getting hir are i rom g e

~ot been made so familiar to us as the others, which
smpletely studied by psychologists; I shall therefore
- Synthetical Cconsclousncss degencratc in thC_ﬁrsl
nding to accidental thirdness, is where lhcl:rc' 1$ an
sion upon us to think things together. Agonanpn by
nstance of this: buta still better instance is that in our
of our experiences, we cannot choose how we will
2s in reference to time and space, but are compelled to
ings as nearer together than others. It wouldvbe putrir.rg
the horse to say that we arc compcelled to think certain
because they are together in nme and space; the true
L is that there is an exterior compulsion upon us to put
our construction of time and space, I our perspec-
| consciousness degeneratce in the second degree, corre-
ermediate thirds, 1s where we think difterent feclings
ferent, which, since feelings in themselves cannot be
thercfore cannot be alike, so that to say they are alike
that the synthetic consciousness regards them so,
hat we are internally compelled to synthetise them or
_This kind of svnthesis appears in a sccondary form in
resemblance. But the highest kind of synthesis is what
npelled to make neither by the inward attractions of the
entations themselves, nor by a transcendental force
it in the interest of intelligibility, that is, in the interest
sing “1 think” itself: and this it does by introducing an
ned in the data, which gives connections which they
erwise have had. This kind of synthesis has not been
died and especially the intimare relationship of its dif-
as not been duly considered. The work of the poet or
50 utterly different from thar of the scientific man. The
s a fiction; but it is not an arbitrary one; it exhibits
the mind accords a certain approval in pronouncing
s which if it is not exactly the same as saying that the
¢, is something of the same general kind. The geometer
m, which if not exactly a fiction, 1s at least a creation,
of observation of that diagram he is able to synthetisc
ions between elements which before seemed to have no
ection. The realities compel us to put some things into

o o= he s
be classed together. The common element 15 th Same,

occurrenlce._of actual action and reaction. Ther (,-‘:mq,e
:lgfl:_ult llhfs kn_f::] of cxpcricn.ce. a sharp sundering (’frsz?,-mtc

tle I am seated calmly in the dark, the lights arc o
on, and at that instant I am conscious, not of 4 ,r j :TUdde :
yet of something more than can be conrain s

_ cd in an ins:
sense of a saltus, of there being two side NSty

s _ S to that instant, A ee
ness of polarity would be a tolerably good phrase to desc
3 1y

occurs. For will, then, as one of the great rypes of ¢ '
ought to substitute the polar sense. y o
‘ _But by far the most confused of the three members of the d
mn its .ordinary statement, 1s Cognition. In the first t:l-: 4 t.hc
consciousness enters into cognition. Feelings il.l t[ht;ff‘t‘\‘c '
alone they can be admitted as a grear hrancl{ of mcn.t;]seh
form the warp and woof of cognition and even in t.he nll:'
sense of pleasure and pain, they are constiruents of co "nil'iot: |
in Fhe_fqrm of attention, constantly enters, and the xtme ot: :
ol?;cct_mty, which is what we have found ought m‘laﬁc the |
wlll,_ in the division of consciousness, is even more essential
possible. Bur that element of cognition which is ncither fecling
polar sense, is the consciousness of a process, and this in the f
the sense of learning, of acquiring, of mental growth is emil
characteristic of cognition. This is a kind of consciousness whi
not be %mmcdiate. because it covers a rime, and that not merely b
1t continues through every instant of that time, but because i
be contracted into an instant. It differs from immediate conscio
as a melody docs from one prolonged note. Neither can the ¢of
ness pf the two sides of an instant, of a sudden occurrencé
‘n"nd.n'l‘dual reality, possibly embrace the consciousness of @]
lhls 1s the consciousness that binds our life together. It isE
sciousness of synthesis. ;

Here then, we have indubitably three radically different @
()flconscimlsness, these and no more. And thev are cvidently €0
with the ideas of one-two-three. Immediate féeling is the consel
of the first; the polar sense is the consciousness of the sec
s_vntl_letical consciousncess is the consciousness of a Third oF 8

Note, 100, that just as we have scen that there are two OF
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very close relation and others less so. in a hi thly

the sense'” iself unintelligible manner; but jti ti\ c'_Jmp“Cat
that takes up all these hints of sense, adds irm.n l}‘ gtnius of
them precise, and shows them in intelligible fo::ll.“\]'\' 1 the
space and time. Intuition is the regarding of the 4 " the ing
form, by the realistic hy postatisation of relatin.:‘.Mm':.t g
rnyrh_od of valuable thought. Very shallow is the ) -rhat S
this 1s .something to be avoided. You might ac \I:I.t].:(‘lem '
reasoning is to be avoided because it hastled I:J s s
in the same philistine line of thought would th:} 1mUCh '
accqrd with the spirit of nominalism that | \\-:mdrt iy
put it forward. The true precept is not to abstain r;-r o i
bur to do it intelligently. -

it, is plainly connected with the discharge of nervous
he nerve-fibres. [ xternal volition, the most typical
es such a discharge into muscle cells. In external
the polar scnse enters in a lower intensity, there 1s
he terminal nerve-cll through the afferent nerve
oJIs in the brain. In internal volition, or sclf-control,
ibitory action of the nerves. which is also known to
.-,", ent of nervous force; and in internal observauton,
on. there are doubtless tra nsfers of cnergy from one
thér. Remembering that the polar sense 1s the sense
between what was before and what is after a dividing
ense of an instant as having sides, we see clearly that
.l concomitant of it must be some event which happens
| leaves a more abiding effect, and this description suits
nervous discharge over a nerve-fibre so perfectly, that

Charter V. The Triap 1x Paysior o |
need hesitate to set this phenomenon down as the

OGY

scio(lrl;::::::di: hl::ll::;;cair: tmh;:::efundamen_m”y different kings

_ : Sar r of course that there must
thing threefold in the physiology of the nervous svstem 1o acet
them. No marerialism is implit;d in this, furti-l('r -1}1-m :;1‘1 ;
dependence of the action of the mind upon the hflgj\' “?I:‘ '
:.tudgm_ of the subject must and does now :lcknowh‘dg’-cl Onl-
prediction, as it were, is made by the theory: that is t-o sa
falsechood can be independentl TJi11tm'1"‘1{: ]?ll -‘;\IIL‘T lhﬂ.i ;. ;
strikingly and certainly true, a icm el:"“gmc ofrmtion(l -
7 - arkable confirmanion of the

would be afforded. So much as this, however, 1 cannot promis
only say that they are not certainly false: and we must be cof
trace out these consequences, and see what they are, and leay
to t’h‘c future judgment of physiologists. -
I'wo U‘f the threc kinds of consciousness. indeed, the siml
dual, receive an instant physiological explanation. We know'!
Pthp‘lasmic content of every nerve-cell has 1ts active and
Fondmons, and argument is unnecessary to show that Fe¢
tmrpcdiatc consciousness, arises in an active state of nerves
periments on the cffects of cutting the nerves show that the
feeling after communication with the central nerve-cells 1S 5€
that the phenomenon has certainly some connection with t
cells; and feeling is excited by jusf such stimuli as would
throw protoplasm into an active condition. Thus, though¥
say that every nerve-cell in its active condition has fecling ¥
cannot deny, however), there is scarce room to doubt that the
of nerve-cells is the main physiological requisite for conscious
the other hand, the sense of action and reaction. or the polats

al consciousness.

nsciousness offers a more difficult problem. Yet the
he genuine form of that consciousness, the sense of
r enough; 1t is only the degenerate modes, the sense of
he sense of real connection, which oblige us to hesitate.
, these two degencrate forms, I am driven to make

«as resemble one another, we say that they have some-
on; a part of the one is said to be identical with a part

what does that identity consist> Having closed both
one and then shut it and open the other, and I say
nsations are alike. How can the impressions of two
to be alike? It appcars to me that in order that that
possible, the two nerve-cells must probably discharge
» onec common nerve-ceil. In any case, 1t seems to me
ition to make, for scientific observation to confirm
f two ideas are alike so far as the same nerve-cells have
the production of them. In short, the hypothesis is
e consists in the identity of a common element, and
y lics in a part of the onc idea and a part of the other
eling peculiar to the excitation of one or more nerve-

nd oursclves under a compulsion to think that two
erience which do not particularly resemble one an-
rtheless, reallv connccted, that connection must, [
| some way, to a discharge of nerve-energy; for the
ality is a determination of polar consciousness, which
ich discharges. For example, [ recognize thata certain
de of a certain boundary is red, and on the other side



264 | The Essential Pejrce A Guess at the Riddle | 265

is blue: or that any two qualities arc immediate]
or time. If the contiguity is in time, it is by the pe
we are conscious of a dividing instant with its diff
sides. If the contiguity is in space, I think we hay | renceg
: 3 pace, I think we have 5, fi
confused fcclmg of the whole, as yet unanalysed 'ISlag
but afterward, when the analysis has been I‘na.du3 .
compelled, in recomposing the elements, to pass di\r“e find
on one side of the boundary to what is on lhr.:. nth::”jvf ¢
that we are compelled to think the two feclings as co icudl
the nerve-cell whose excitation produces the feclin nn%u(,
sensation discharges itself into the nerve-cell whm.cg .
the feeling of the other recalled sensation. .
- ; . ! gredient and quintesseng
son, has its physiological basis quite evidently in the most chy
tic property of the nervous system, the po\\fer of takin Ifa T.".
derwnc!s on five principles, as follows. 1st, when a stimulli orit
1s continued for some time, the excitation spreads from the
rectly affected to those that are associated with it, and from
oth‘crs. and so on, and at rhe same time increases in ‘jn[ensity. 2
a time, f:_atigue begins to set in. Now beside the utter fatig
consists in the cell’s losing all excitability, and the nervous
refusing to react to the stimulus at all, there is a gentler fatigue
plays a very important part in adapting the brain to serving asal
of reason, this form of fatigue consisting in the reflex actio
charge of the nerve-cell ceasing to go on one path and either be
on a path where there had been no discharge, or increasing thy
sity of the discharge along a path on which there had been pré
only a shight discharge. For example, a frog whose cerebruii€
has been removed, and whose hind leg has been irritated by
a drop of acid upon it, after repeatedly rubbing the place ¥
other foot, as if to wipe off the acid, may ar length be observe
several hops, the first avenue of nervous discharge having
fatigued. 3rd, when from any cause the sumulus to a nem
removed, the excitation quickly subsides. That 1t does not
stantly is well-known. and the phenomenon goes among phys
the name of persistence of sensation. All noticeable fecling S8
a fraction of a second, but a very small remnant continues for
longer time. 4th, if the same cell which was once exciteds
by some chance had happened to discharge itself along 3 €68
or paths, comes to get excited a second time, it is mMOre
discharge itsclf the second time along some or all of those
which it had previously discharged itself than it would hav
it nort so discharged itsclf before. This is the central princi])l
and the striking contrast of its modality to that of any mechal

st. The laws of physics know nothing of tendencies or
arever they require at all they require absolutely and
they arc never disobeved. Were the tendency to tal.&c
v an absolute requirement that the cell should dis-
ays in the same way, or according to any rigidly fixed
ver, all possibility of habit developing into intelli-
cut off at the outset; the virtue of thirdness would be
tial that there should be an element of chance 1n some
he cell shall discharge itself: and then that this chance
Lall not be entirely obliterated by the principle of
«omew hat affected. 5th, when a considerable time has
 a nerve having reacted in any particular way, there
iple of forgetfulness or negative habit rendering it the
ct in that way. Now let us sec what will be the result
ciples taken in combination. When a nerve is stimu-
ox activity is not at first of the right sort to remove the
jon, it will change its character again and again until
tation is removed, when the activity will quickly sub-
rerve comes to be stimulated a second time in the same
me of the other movements which had becn made on
will be repeated; but, however this may be, one of
pately be repeated, for the acuivity will continue unul
n: 1 mean that movement which removes the source of
third occasion, the process of forgetfulness will have
ard to any tendency to repeat any of the actions of
which were not repeated on the second. Of those
sated, some will probably be repeated again, and some
there remains that one which must be repeated before
es to an end. The ultimate effect of this will incvitably
gets established of at once reacting in the way which
ce of irritation; for this habit alone will be strength-
tition of the experiment, while every other will tend
kened at an accelerated rate.
ted a little game or experiment with playing-cards to
rking of these principles; and I can promise the reader
7 it half a dozen times he will be better able to estimate
account of habit here proposed. The rules of this game
ake a good many cards of four suits, say a pack of 52,
il do. The four suits are supposed to represent four
a cell may react. Let one suit, say spades, represent
action which removes the source of irritation and
¥ 1o an end. In order readily ro find a card of any suit
had beteer lay all the cards down face up and dis-
It packets, each containing the cards of onc suit only.
€s, 2 diamonds. 2 clubs, and 2 hearts, 1o represent the

v Contigyg
lar sense dip

nd upgy,
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o.rigin:ll disposition of the nerve-cell, which 1s supposed to be e
likely to react in any of the four ways. You turn these 8 cards face SHH'\.
and shufflc them with extreme thoroughness.® Then turn up c‘-]\.‘ )
from the top of this pack, one by onc until a spade 1s reached I[]'l}d\
process represents the reaction of the cell. T'ake up the cards juﬁ d ..m
off, and add to the pack held in the hand one card of cach of thosc : o
that have just been turned up (for habit) and remove from the p:-wl. .mh
card of cach suit not turned up (for forgetfulness). Shuffic aﬁ\d ),I:C
thropgh with this operation 13 times or until the spades are cx‘hausr Hd}
It will then generally be found that vou hold nothing but 'spa(]l.\ .,
your hand. - . o
Thus we see how these principles not only lead to the establish
ment of habits, but to habits directed to definite ends, namely ri.-
removal of sources of irritation. Now it is precisely action accoi‘(lin]:;
to final causes which distinguishes mental from mechanical action; and
the ‘gcm:ral formula of all our desires may be taken as this: to r(‘l;l‘w‘.f:
a stimulus. Every man is busily working to bring to an end that \r-uln-
of things which now excites him to work. R
Bl:lt we are led yet deeper into physiology. The three fundamenial
functions of the nervous system, namely, l-Sl, the excitation of cc.Hla
nd, the_ transfer of excitation over fibres, 3rd, the fixing of dcﬁmu:
ten‘dencnes under the influence of habit, are plainly due to three prop
erties of the protoplasm or life-slime itself. Protoﬁpl-.lsm has 1ts active
anq its passive condition, its active state is transferred from one part
of it to another, and it also exhibits the phenomena of habit. But these
three facts do not seem to sum up the main properties of protoplasm.
as our theory would lead us to expect themn o do. Still, this may be
!Jecausc the nature of this strange substance s so hittle understood: and
if we had the true secret of its constitution we might see thart qualities
that now appear unrelated really group themselves into one, so that it
may be after all that it accords with our theory better than it secms
to do. There have been at least two attempts to explain the propertics
of protoplasm by means of chemical suppositions: but inasmuch as
chemical forces are as far as possible themselves from being under
stood, such hypotheses, even if they were known to be correct, would
be of little avail. As for what a physicist would understand by a‘ molec-
ular explanation of protoplasm, such a thing seems hardly to have been
thought of; yet I cannot sce that 1t 1s any more difficult than the

i *Cards arc almost never shuffled cnough to illustrate fairly the principles of proba-
bilities: but if after being shuffled in any of the usual wavs, the)'. are dealt into three packs
and taken up again, and then passed from one hand into the other one by one, cver?
other one going 1o the top and every other to the bottom of the pack that thus accumu-
lates in the second hand, and finally cut, the shuffling mav be considered as sufficient

for the purpusc of this game / :
5 3 me. Whenever the direction s to sk
St . shullle, shutlling h
as this is meant. g as rimruub
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rirution of inorganic matter. The propcrties of protoplasm are
erated as follows: contractility, irritability. automatism, nutri-
metabolisin, respiration, and reproduction: but these can all be
ned up under the heads of sensibility, motion, and growth. These
» properties are respectively first, second. and third. Let us, how-
draw up a brief statement of the facts which a molecular theory
otoplasm would have to account for. In the first place, then,
plasm 1s a definite chemical substance, or class of substances,
mnizablc by its characteristic reactions. “We do not at present,”
"Dr. Michael Foster (1879), “know anvthing dcfinite abourt the
cular composition of active hving protoplasm; but it is more than
ble that its molecule is a large and complex one in which a
erd substance is pecubarly associated with a complex fat and with
e representative of the carbohydrate group, i.¢. that each molecule
rotoplasm contains residues of cach of these threc great classes.
whole animal body is modified protoplasm.”'® The chemical com-
aty of the protoplasm molecule must be amazing. A proteid is only
of its constituents, and doubtless very much simpler. Yet chemists
ot attempt to infer from their analyses the ultimate atomic consti-
on of any of the proteids, the number of atoms entering into them
g so great as almost 1o nullify the law of multiple proportions. |
find in the book just quoted the following formula for nuclein, a
sstance allied to the proteids. It is C,yH;yNgP;0,,. But as the sum
numbers of atoms of hydrogen, nitrogen, and phosphorus ought
. even. this formula must be multiplied by some even number; so
t the number of atoms in nuclein must be 224 at the very least. We
 hardly imaginc, then, that the number of atoms in protoplasm is
ch less than a thousand, and if one considers the very minute
oportions of some necessary ingredients of animal and vegerable
ganisms, one is somewhat tempted to suspect that 50000 might do
tter, or even come 1o /be/ looked upon in the furure as a ridiculously
nall guess. Protoplasm combines with water in all proportions, the
1ode of combination being apparently intermediate between solution
mechanical mixture. According to the amount of water it contains,
passes from being brittle, to being pliable, then gelatinous, then
v, then liquid. Generally, it has the character of being clastico-
iscous: that is to say, it springs back partially after a long strain, and
wholly after a short one: but its viscosity is much more marked than
ts clasticity. It is generally full of granules. by which we can sce slow
treaming motions in it, continuing for some minutes in one way and
then generally reversed. The effect of this streaming is to causc protu-
berances in the mass. often very long and slender. They occasionally
stick up against gravity; and their various forms are characteristic of
the different kinds of proroplasm. When a mass of it is disturbed by
a jar, a poke, an eleetric shock, heat, etc., the streams are arrested and
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the whole contracts into a ball: or if it were very much clongate(
sometimes breaks up into separate spheres. When the external excita.
tion 1s removed, the mass sinks down into something like 1ts former
condition. Protoplasm also grows: it absorbs material and converts i
into the like of its own substance; and in all its growth and reproduc-
tion, it preserves its specific characters.

Such are the properties that have to be accounted for. What firs:
arrests our attention as likely to afford the key to the problem, is the
contraction of the mass of protoplasm on being disturbed. This .
obviously duc 1o a vast and sudden increase of what the physicists call
“surface tension,” or the pulling together of the outer parts, whicl
phenomenon is always observed in liquids, and is the cause of their
making drops. This surface tension is due to the cohesion, or attraction
between neighboring molecules. The question is, then, how can -
body, on having its equilibrium deranged, suddenly increase the ar-
tractions between its neighboring molecules® These attractions must
increase rapidly as the distance is diminished; and thus the answer
suggests itself that the distance berween neighboring molecules is
diminished. True, the average distance must remain nearly the same,
but if the distances which had previously been nearly cqual are ren-
dered unequal, the attractions between the molecules that are brought
nearer to one another will be much more increased than those between
those that are removed from one another will be diminished. We arc
thus led to the supposition that in the ordinary state of the substance.
its particles arc moving for the most part in complicated orbital or
quasi-orbital svstems, instead of in the chemical molecules or more
definite systems of atoms of less complex substances, these particles
thus moving in orbits not being, however, atoms but chemical mole-
cules. But we must suppose that the forces between these particles are
just barely sufficient to hold them in their orbits and thar in fact, as
long as the protoplasm is in an active condition, they are not all so held,
but that one and another get occasionally thrown out of their orbits
and wander about until they are drawn into some other system. We
must supposc that these systems have some approximate composition,
about so many of onc kind of particles and so many of another kind,
etc., entering into them. This is necessary to account for the nearly
constant chermical composition of the whole. On the other hand, we
cannot suppose that the number of the different kinds is rigidly exact.
for in that case we should not know how to account for the power of
assimilation. We must suppose then that there is considerable range in

the numbers of particles that go ro form an orbital svstem, and that the
somewhat exact chemical composition of the whole is the exactitude
of a statistical average: just as there is a close equality between the
proportions of the two sexes in any nation or province, though there
1s considerable incquality in cach of the different households. Owing
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o the complexity of this arrangement, the moment that there 1s any
olecular disturbance, producing perturbations. large numbers of the
articles are thrown out of their orbits, the systems are more or less
sranged in the immediate ncighborhood of the d;sturbancc, and the
armonic relations between the different revolutions are somcwhat
oken up. In consequence of this, the distances bct\xteen neighboring
rticles, which had presented a systematic regularity, now become
tremely uncqual, and their average attractions, upon uf'hu:h the co-
sion depends, 1s increased. At the same tune, the particles t_hmw.n
at of their systems shoot into other svstems and derange thesc_: in their
, and so the disturbance s propagated throughout Fhe entire mass.
source of disturbance, however, being removed, mterchang‘l:s of
nergy take place, in which there is a tendency o equallst? the vis n_va'

f the differcnt particles, and they consequently tend lo.smk dowt_1 into
rbital motions again, and gradually something very like the ong¥nal
rate of things 1s reestablished, the original orhi(al_systcms remaining,
»r the most part, and the wandcring particles in Iarge proportion
inding places in thesc systems or forming new ones. Some of thcfsc
articles will not find any places, and thus there will bc' a certain
nount of wasting of the protoplasmic mass. If the same disturbance
s repeated, so far as the orbital systems remain the same as they were
cfore, there will /be/ a repetition of almost exactly the same events.
e same kinds of particles (the same 1 mean in mass, velocities,
rections of movement, attractions, etc.) which were thrown out ‘_’f
he different systems before will generally get thrown out again, unul,
f the disturbance is repeated several times, there gets to be rather a
leficiency of those kinds of particles in the diﬂ"crcnl systems, \\'hgn
some new kinds will begin to be thrown out. These new kinds wall
differently perturb the systems into which they fly, rcnda‘ng to cause
classes of particles like themselves to be thrown ourt, and, in that way,
he direction of propagation of the disturbance, as well as 1ts vei@nty
and intensity, mav be altered, and, in short, the phenomenon of fatigue
will be manifested. Even when the protoplasmic mass is left to itsclf,
ere will be some wandering of particles, producing regions of s‘light
sturbance, and so incqualities of tension: and thus, strcams will be
set up, movements of the mass will take place, and slender processes
will be formed. 1f, however, the mass be left to itself for a very long
time, all the parucles that are readily thrown out, will, in alllt‘hc
changes that are rung on the combinations of situations and velocites
in the orbital systems, get thrown out; while the others will constantly
tend to settle down into more stable relations: and so the protoplasm
will gradually rake a passive state from which its orbital systems are
not ecasily deranged. T'he food for those kinds of protoplasm that are
capable of marked reaction has to be presented in chemically cr)mph.:x
form. It must doubtless present particles just like those thar revolve in
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the orbital systems of the protoplasm. In order to be drawn e,
orbital system, a particle whether of food matter or just throw off
from somce other system, must have the right mass, must present it ¢

sllowing table, where the numbers of plavers are given having
possible sum after the 1st, 2nd, 3rd, ctc. throws.

at the right point, and move with the right velocity in the right d;.. B b TR ko dP A b B B JOD . Jorh
tion and be subject to the right attraction. It will be right in all 1., 250000 125000 78125 $46871 410155 21820
respects, if it comes to take the place of a paruicle which has jusi 1o, 2 .
thrown off; and thus, particles taken in are particularly likely 1o e ¢ vy | #6310 g ) RO
the same material and masses and to take the same places in the or) 250000 187500 140625 109375 87890°  §2368
as those that have been shortly before thrown off. Now these particleg -
being the exact representatives of those thrown off, will be Likely 1o ()¢ 125000 125000 19375 93750
thrown off by the same disturbances, in the same directions, and . 1}, 1 I N R
the same results, as those which were thrown ofl before, and thig S VR hize L e
accounts for the principle of habit. All the higher kinds of protoplasy, 31250 46875 527342
those for example which have any marked power of contraction are -
fed with matter chemically highly complex. 15625 27432 JHI7OL 3RERO
121 15628
Cuaprer VI Tue Triap 1y Biorocicar DevELoPMEN :
19061 R7ROL 19226
Whether the part played by natural selection and the survival of the . .
fittest in the production of species be large or small, there remainslitde 1953
doubt that the Darwinian theory indicates a real cause, which rends .
to adapt animal and vegetable forms to their environment. \ very e 71}
remarkable feature of it is that it shows how merely fortuitous varia- _
tions of individuals together with merely fortuitous mishaps to them L%
would. under the action of heredity, result, not in mere irregularity. -
nor even in a statistical constancy, but in continual and indefinite
progress toward a better adaptation of means to ends. How can this 15

be> What, abstractly stated, is the peculiar factor in the conditions of
the problem which brings about this singular consequence- _
Suppose a million persons, each provided with one dollar. to sit
down to play a simple and fair game of chance, betting for example
on whether a die turns up an odd or even number. T'he players ar¢
supposed to make their bets independently of one another, and cach
to bet on the result of each throw one dollar against a dollar on the part
of the bank. Of course, at the very first bet, one half of them woul
lose their only dollar and go out of the game, for it is supposcd that
no credit is allowed. while the other half would win cach a dollar and
s0 come to be worth $2. Of these 500000 players, after the second throws
250000 would have lost. and so be worth only $1 each, while the ”[hc’r
250000 would have won, and so be worth $3. After the third th.m“f
125000, or one half of those who had had $1 cach, would bc rumt‘q;
250000 would be worth $2 (namely one half the 250000 who had had l
cach. and one half the 250000 who had had $3 each) and 125000 w0U .
be worth $4 cach. The further progress of the game 1s illustrated B!

be scen by the table,?® that at the end of the 4th throw, the most
tunc is $3, at the end of the gth $4, at the end of the 16th $5,
tke manner at the end of the 25th it would be $6, at the end of
h $7, and so forth. Here then, would be a continual increase of
L, which is a sort of “adaptation to one’s environment,” produced
urvival of the fittest, that is, by the climination from the game
o playcr who has lost his last dollar. It i1s casy to see that the
5¢ of average and usual wealth comes abour by the subtraction
Nose small fortunes which would be in the hands of men who
€e been bankrupt had they been allowed to continuce betting.
W the adaptation of a species to its environment consists, for the
e .of natural selection, in a power of continuing to exist, that
s In the power of one generation to bring forth another, for as
another generation is brought forth the species will continue
00N as this ceases it 1s doomed after one lifetime. This repro-
ulty, then. depending partly on direct fecundity, and partly
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on the animal’s hiving through the age of procreation, is preciscly w1},

the Darwiman theory accounts for. This character plainly is one (¢

those which has an absolute minimum, for no animal can prody..

fewer offspring than none at all and it has no apparent upper limir_

that it is quite analogous to the wealth of those plavers. It is 1 |,

remarked that the phrase “survival of the fittest™ in the formula of ¢,
principle does not mean the survival of the fittest individuals, bur (),
survival of the fittest types: for the theory does not at all require th,

individuals 1ll-adapted to their environment should die at an earler
age than others, so long only as they do not reproduce so many o

spring as others; and indeed it is not necessary that this should o
far as to extinguish the line of descent, provided there be some reag),
why the offspring of ill-adapred parents are less likely than others
inherit those parents’ characteristics. It seems likely that the process,
as a general rule, is something as follows. A given individual 1s in some
respect 1ll-adapted to his environment, that is to say, he has characters
which are gencrally unfavorable to the production of numerous off-
spring. "T'hese characters will be apt to weaken the reproductive svs

tem of thart individual, for various reasons, so that its offspring arc no
up to the average strength of the species. This second generation will
couple with orther individuals, but owing to their weakness, their
offspring will be more apt to resemble the other parent, and so the
unfavorable character will gradually be eliminated, not merely by
diminished numbers of offspring. bur also by the offspring more
resembling the stronger parent. There are other ways in which the
unfavorable characters will disappear. When the procreative power s
weakened. there are many examples to show that the principle of
heredity becomes relaxed, and the race shows more tendency to sport-
ing. This sporting will go on until in the course of it the unfavorable
character has become obliterated. The general power of reproduction
thereupon becomes strengthened, with it the dircet procreative force
is reinforced. the hereditary transmission of characters again becomes
more strict, and the improved type is hardened.

But all these different cases are but so many different modes of one
and the same principle, which is. the elimination of unfavorable char-
acters. We see then that there are just three factors in the process of
natural selection: to wit: ist. the principle of individual varauon of
sporting; 2nd, the principle of hereditary transmission, which wars
against the first principle; and 3rd. the principle of the elimination ©
unfavorable characrers.

Let us see how far these principles correspond with the triads that
we have already met with. The principle of sporting is the principle
of irregularity, indeterminacy, chance. It corresponds with the irregt”
lar and manifold wandering of particles in the active state of f}’e
protoplasm. It /is/ the bringing in of something fresh and first. The
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ciple of heredity is the principle of the determination of some-
g by what wenrt before, the principle of compulsion, correspond-
y will and sense. The principle of the elimination of unfavorable
acters is the principle of gencralization by a castung out of sporadic
corresponding particularly to the principle of forgetfulness in
on of the nervous system. We have, then, here, a somewhat
fect reproduction of the same triad as before. Irs imperfection
» the imperfection of the theory of development.

Cuarrer VIL Tue Triap 1ix Puysics

fetaphysical philosophy may almost be called the child of gcome-
Jf the three schools of early Greek philosophers, two, the Tonic
he Pvthagorean, were all geometers, and the interest of the Eleat-
| geometry 1s often mentioned. Plato was a great figure in the
y of both subjects; and Arnistotle derived from the study of space
his most potent conceptions. Metaphysics depends 1n great
on the idea of ngid demonstration from first principles; and
a, as well 1n regard to the process as the axioms from which it
out, bears its paternity on its face. Moreover, the conviction that
petaphysical philosophy is possible has been upheld at all times,
ant well says, by the example in geometry of a similar science.
he unconditional surrender, then. by the mathematicians of our
of the absolute exactitude of the axioms of geometry cannot prove
significant event for the history of philosophy.’' Gauss. the great-
geometers, declares that “there 1s no reason to think that the sum
: three angles of a triangle is exactly equal to two right angles.”
rue, expericnce shows that the deviation of that sum from that
Nt 1s so excessivelv small that language must be ingeniously used
ess the degree of approximation: but experience never can show
th to be exact, nor so much as give the least reason to think it
S0, unless it be supported by some other considerations. We can
5ay that the sum of the three angles of any given triangle cannot
uch greater or less than two right angles; but that exact value is
one among an infinite number of others each of which is as
ble as that. So say the mathematicians with unanimity.

1e absolute exactitude of the geometrical axioms is exploded; and
orresponding belicf in the metaphysical axioms, considering the
ence of meraphysics on geometry, must surely follow it to the
> of extinct creeds. The first to go must be the proposition that
¥ event in the universe is preciscly determined by causes accord-
dinviolable law. We have no reason to think that this is absolutely
L. Expericnce shows that it is so to a wonderful degree of appro.\'i-
b0, and that is all. This degree of approximation will be a value
Uture scientific investigation to determine; but we have no more
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reason to think that the error of the ordinary statement is preciy, ),

zero, than any one of an infinity of values in that neighborhood 7,

odds are infinity to one that it is not zero: and we arc bound to th,
of it as a quantity of which zcro is only onc possible value. Phocy,
in his Lectures on Astronomy,*? referring to Joshua's commanding (),
sun to stand still, said that he could not help suspecting that it ),
have wiggled a very little when Joshua was not looking directly at it
We know that when we try to verify any law of nature by experimer,
we always find discrepancics between the observations and the theory.
These we rightly refer to errors of observation; but why mayv there
be similar aberrations due to the imperfect obedience of the facis ¢,
law?

Grant that this is conceivable and there can be nothing 10 exper;.
¢nce to negative it. Strange to say, there are many people who il
have a difficulty in conceiving of an clement of lawlessness in the
universe, and who may perhaps be tempted to reckon the doctrine of
the perfect rule of causality as one of the onginal instinctive beliefs,
like that of space having three dimensions. Far from that, 1t 1s histori-
cally altogether a modern notion, a loose inference from the discover-
ies of science. Aristotle often lays it down that somc things are deter-
mined by causes while others happen by chance’* Lucreuns,
following Democritus, supposes his primordial atoms to deviate from
their rectilinear trajectories just fortuitously, and without any reason
atall. ‘T'o the ancients, there was nothing strange in such notions: they
were matters of course: the strange thing would have been to have said
that there was no chance. So we are under no inward necessity of
believing /in/ perfect causality if we do not find any facts to bear it out.

I am very far from holding that experience is our only light. W he-
well's vicws of scientific method scem to me truer than Mill's: so niuch
so that I should pronounce the known principles of physics to be but
a development of original instinctive beliefs. Yet 1 cannot help ac-
knowledging that the whole history of thought shows that ourinstine
tive beliefs. in their original condition are so mixed up with error. that
they can never be trusted till they have been corrected by t:.\(pc:nrm:l:;
Now the only thing that the inference from experience can ever Hﬂ“—f
us is the approximate value of a ratio. It all rests on the pl"_lrll‘!Pl‘fh‘f’l
sampling: we take a handful of coffce from a bag, and we judge ll ﬂ'
there is about the same proportion of sound beans in the v-'h“_lt' "'_ié
that there is in that sample. At this rate, every proposition which :‘tc
can be entitled to make abogt the real world must be an appl‘t‘\lm'}x.
one: we never can have the right to hold any truth to be exact. App™
imation must be the fabric out of which our philosophy has to b::_hl”_:

I come now to another point. Most systems of philosophy m3 mtﬂ;
certain facts or principles as ultimate. In truth, any fact is in on¢ \C"q
ultimate,—that is to say, in its isolated aggressive stubbornness 4
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idual rcality. What Scotus calls the haecceities of things, the
; and nowness of them, are indeed ultimate. Why this which
2 18 such as it is, how, for instance, if it happens to be a grain of
t came to be so small and so hard, we can ask; we can also ask
 got carried here, but the explanauon 1n this case merely carries
k to the fact that 1t was once 1n some other place, where similar
might naturally be expected to be. Why I'l, independently of
al characters, comes to have anv definite place in the world,
| question to be asked; it 1s simply an ulumate fact. There is also
er class of facts of which it is not reasonable to expect an explana-
ely, facts of indeterminacy or varicty. Why one definite kind
1s frequent and another rare, is a question to be asked, but a
for the general fact that of events some kinds are common and
, it would be unfair to demand. If all births took place on a
day of the wecek, or if there were always more on Sundays than
days, that would be a fact to be accounted for, but that they
in about equal proportions on all the days requires no particu-
nation. If we were to find that all the grains of sand on a

5, as spherical and cubical ones, there would be something to be
ned, but that they arc of various sizes and shapes, of no definable
ter, can only be referred to the general manifoldness of nature.
inacy, then, or pure firstness, and haecceity, or pure second-
ire facts not calling for and not capable of explanation. Indeter-
v affords us nothing to ask a question abour; haccceity is the
ratio, the brutal fact that will not be questioned. Burt cvery facr
ral or orderly naturc calls for an explanation; and logic forbids
ssume in regard to any given fact of that sort that it is of its own
e absolutely incxplicable. This 1s what Kant* calls a regulatuve

e, that is to say. an intellectual hope.”” The sole immediate
¢ of thinking is to render things intelligible; and to think and
that very act to think a thing unintelligible 1s a self-stultification.
 though a man furnished with a pistol to defend himself against
my were, on finding that enemv very redoubtable, to usc his
to blow his own brains out to escape being killed by his enemy.
F 15 insanity. ‘I'ruc, there may be facts that will never get ex-
but that any given fact is of the number, is what experience
EVCr give us reason to think: far less can it show that any fact is
'Wn nature unintelligible. We must therefore be guided by the
hope, and consequently we must reject every philosophy or
1 conception of the universe, which could ever lead to the con-
 that any given general fact is an ultimate one. We must look

€r the scholastics. Sce Eckius in Perr. Hisp. 48 b nota
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forward to the explanation, not of all things, but of any given thing
whatever. There is no contradiction here, any more than there 5
our holding each onc of our opinions, while we are ready to admit thay
it is probable that not all are true; or any more than there 1s in sa,
that any future time will sometime be passed, though there ney vr'....‘.]-'“
be a time when all time is past.

Among other regular facts that have to be explained i1s Lay
regularity itself. We enormously cxaggerate the part that law pla,
the universe. It is by means of regularities that we understand v hy,
little we do understand of the world, and thus there is a sort of mengy)
perspective which brings regular phenomena to the foreground. We
sav that every event is determined by causes according to law. By,
apart from the fact that this must not be regarded as absolutely trye,
it does not mean so much as it scems to do. We do not mean, for
example, that if a man and his antipode both sneeze at the samc instant,
that event comes under any general law. I'hat is merely what we cal]
a coincidence. But what we mean is therc was a cause for the first
man’s sneezing, and another cause for the second man’s sneezing: and
the aggregate of these two events make up the first event about which
we began by inquiring. The doctrine is that the events of the physical
universe are mercly motions of matter, and that thesc obey the laws
of dvnamics. But this only amounts to saying that among the countless
systems of relationship existing among things we have found onc that
is universal and at the same time is subject to law. There is nothing
except this singular character which makes this particular svstem of
relationship any more important than the others. From this point of
view, uniformity is seen to be really a highly exceptional phenomenon:
But we pay no attention to irregular relationships, as having no inters
est for us. ‘

We are brought, then, to this: conformity to law exists only « ithin
a limited range of events and even there is not perfect, for an clement
of pure spontaneity or lawless originality mingles, or at least. must b
supposed to mingle, with law everywhere. Moreover, conformity with
law is a fact requiring to be explained; and since Law in general cannot
be explained by any law in particular, the explanation must consist -
showing how law is developed out of pure chance, irregularity. =
indeterminacy.

To this problem we are bound to address oursclves: and -
ularly needful to do so in the present state of science. 1he theor¥ &8
the molecular constitution of matter has now been carried as falis
there are clear indications to direct us, and we are now in the l‘l‘"_ '
‘I'o develope the mathematical consequences of any hy pothesis i‘f .
the nature and laws of the minutc parts of matter, and then © test
by physical experiment, will take fifty years: and out of the innume
ble hypotheses that might be framed, there scems to be nothing

jtis pdrl'i
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one more antecedently probable than another. At this rate how
vill it take to make any decided advance? We need some hint as
yw molecules may be expected to behave: whether for instance,
would be likely to attract or repel one another inversely as the
sower of the distance, so that we may be saved from many false
tions, if we are not at once shown the way to the true one. Tell
w the laws of nature came about, and we may distinguish in some
re between laws that might and laws that could not have re-
| from such a process of development.
o find that out is our task. 1 will begin the work with this guess.
rmities in the modes of action of things have come about by their
habits. At present, the course of events is approximately deter-
d by law. In the past that approximation was less perfect; in the
e it will be more perfect. The tendency to obey laws has always
d always will be growing. We look back toward a point in the
tely distant past when there was no law but mere indeterminacy;
ok forward to a point in the infinitely distant future when there
no indeterminacy or chance but a complete reign of law. But
assignable date in the past, however early, there was already
ndency toward uniformity; and at any assignable date in the
there will be some slight aberrancy from law. Moreover, all
ps have a tendency to take habits. For atoms and their parts,
cules and groups of molecules, and in short every conceivable real
t, there is a greater probability of acting as on a former like
than otherwise. This tendency itself constitutes a regularity,
ntinually on the increase. In looking back into the past we are
towards periods when it was a less and less decided tendency.
S own cssential nature is to grow. It is a generalizing tendency;
s actions in the futurc to follow some generalization of past
bs; and this tendency is itself something capable of similar gener-
; and thus, it is self-generative. We have therefore only to
the smallest spur of it in the past, and that germ would have
»ound to develope into a mighty and over-ruling principle, until
rsedes itsclf by strengrhening habits into absolute laws regulat-
& action of all things in every respect in the indefinite future.
cording to this, three elements are active in the world, first,
5 second, law; and third, habit-taking.
h is our guess of the sccret of the sphynx. To raise it from the
Fa philosophical speculation to that of a scientific hypothesis,
5t show that consequences can be deduced from it with more
Probability which can be compared with observation. We must
lat there is some method of deducing the characters of the laws
fould result in this way by the action of habit-taking on purely
OUS occurrences, and a method of ascertaining whether such
€rs belong to the actual laws of nature
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The existence of things consists in their regular behaviour. If 4,
atom had no regular attractions and repulsions, if its mass was at on¢

instant nothing, at another a ton, at another a negative quantity, 1f 1

motion instead of being continuous, consisted in a series of leaps froy;,
one place to another without passing through any intervening placc,
and if there were no definite relations berween its different position.
velocities and directions of displacement, if it were at one time in ope
place and at another time 1n a dozen, such a disjointed plurality f
phenomena would not make up any existing thing. Not only sul,.
stances, but events, too, are constituted by regularities. The flow f
time, for example, in itself 1s a regularity. The original chaos, there.
fore, where there was no regularity, was in cffect a statc of mere
indeterminacy, in which nothing existed or really happened.

Qur conceptions of the first stages of the development, before i
yet existed, must be as vague and figurative as the expressions of the
first chapter of Genesis. Out of the womb of indeterminacy we inus
say that there would have come something by the principle of firstness,
which we may call a flash. Then by the principle of habit there would
have been a second flash. Though time would not yet have been, this
second flash was in some sense after the first, because resulting from
it. Then there would have come other successions cver more and more
closcly connected, the habits and the tendency to take them ever
strengthening themselves, untl the events would have been bound
together into something like a continuous flow. We have no reason ©
think that even now time is quite pertectly continuous and uniform
in its flow. T'he quasi-flow which would result would, however, differ
essentially from time in this respect, that it would not necessarily be
in a single stream. Different flashes might start different streams. be
tween which there should be no relations of contemporaneity or stc
cession. So one stream might branch into two, or two might coalesce.
But the further result of habit would inevitably be to separate utrerly
those that were long separated, and to make those which presented
frequent common points coalesce into perfect union. Those that were
completely separated would be so many different worlds which would
know nothing of one another: so that the effect would be just what we
actually observe.

But secondness is of two types. Consequently, besides flashes genu-
inely second to others, so as to come after them, there will be pairs of
flashes, or, since time is now supposed to be developed. we had better
sav pairs of states, which are reciprocally second, each member ol the
pair to the other. This is the first germ of spatial extension. I'hese
states will undergo changes; and habits will be formed of passing fro™
certain states to certain others. and of not passing from certain state>
to certain others. Those states to which a state will immediately p2>*
will be adjacent to it; and thus habits will be formed which will
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pstitute a spatial continuum, but differing from our space by being
v irregular in its connections, having one number of dimensions in
e place and another number in another place, and being different for
e moving state from whar it is for another.

Pairs of states will also begin to take habits, and thus each state
ing differcnt habits with reference to the different other states, will
e rise to bundles of habits, which will be substances.* Some of these
will chance to take habits of persistency, and will get to be less
ss liable to disappear; while those that fail to take such habits will
out of existence. Thus, substances will get to be permanent.

n fact, habits, from the mode of their formation necessarily consist
he permancnce of some relation, and therefore on this theory, each
of naturc would consist in some permanence, such as the perma-
2 of mass. momentum, and energy. In this respect, the theory suits
acts admirably.

e substances carrying their habits with them in their motions
gh space, will tend to render the different parts of space alike.
the dimensionality of space will tend gradually to uniformity;
1 multiple connections, except at infinity, where substances never
ill be obliterated. At the outset, the connections of space were
bably different for one substance and part of a substance from what
v were for another; that is to say, points adjacent or near one
ther for the motions of one body would not be so for another; and
s may possibly have contributed to break substances into little
or atoms. But the mutual actions of bodies would have tended
educe their habits to uniformity in this respect; and besides there
st have arisen conflicts between the habits of bodies and the habits
parts of space, which would never have ceased ull they were
ught into conformity.

*l use substance, here. in the old sense of a thing. not in the modern chemical sense.
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Trichotomic

MS 1600. [Previously unpublished.] Written (probably for
oral presentation) in early 1888, skortly after the completion
of item 19, this three-page typescript (found in one of the
thirtcen boxes of MS 1600) is a sort of summary of some of
the main points of “A Guess at the Riddle.” In addition, it
includes a discussion of Peirce’s categories applied to signs (a
topic that bad been projected for the unwritten second chapter
of the “Guess™) and a comparison of bis views, on the subject
of dramatic expression and the principles of being, with those
of the New York playwright and theater manager Steele
MacKaye. The title of the paper is one of the alternatives
Peirce bad considercd for bis projected “One, Two, Three,”
which then became A Guess at the Riddle.”

TRICHOTOMIC is the art of making three-fold divisions. Such
division depends on the conceptions of 1st, and, 3rd. First is the begin
ning, that which is fresh, original, spontaneous, free. Second is that
which is determined. terminated, ended, correlative, object, neces
sitated, reacting. Third is the medium, becoming, developing, bring-
ing about.

A thing considered in itself is a unit. A thing considercd as 2
correlate or dependent, or as an effect, is second to something clse. A
thing which in any way brings one thing into relation with another
is a third or medium betwecn the two. _

Firstness or freshness may have manifold varietics, or rather a.rhl-
trariness and variety is its essence, but it is absolute and unsusceptible
of differences of degree. It may be present more or less, but it has 1o
different orders of complication in itself. Secondness, on the other
hand, may be genuine or degenerate. Degenerate secondncss has tw
varicties, for a single object considered as second to itself is a degencr
ate second, and an object considered as second to another with which
it has no real connection, so that were that other taken away it wf)uild_
«till have those same characters which are implied in the rclation, '®
also a degenerate sccond. Genuine secondness is dynamical conne¢
tion; degenerate secondness is a rclation of reason, as a merc rescm-
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ance. Thirdness has two different orders of degeneracy. Genuine
rdness is where of the three terms A, B, C, cach is related to each
e others, but by a rclation which only subsists by virtue of the
rd term, and cach has a character which belongs to it only so long
he others really influence it It would not be enough to say that the
nection between the terms is dynamical, for forces only subsist
ween pairs of objects; we had better use the word “vital” to express
mode of connection, for wherever there is life, generation, growth,
elopment, there and there alone is such genuine thirdness. Third-
s of the first order of degencracy is where two of the three terms
identical, so that the other only mediates between two aspects of
» same object or where in some other way there is no vital connec-
n between A, B, and C, but only a dvnamical connection between

cre there is not even any dynamical connection between the terms,
at least where the thirdness does not consist in that [although it may

ccessary for the establishment of the thirdness] but where all three
ns are virtually identical or are connected by mere relations of
pression is a kind of representation or signification. A sign is a

ng signified 1s one which only subsists by virtue of the relation of
sign to the mind addressed: that is to say, the sign is related to its

n, and other modes dependent on the force of association, enter
gely into every art. They make up the bulk of language. If the
dncess is degenerate in the first degree, the sign mcdiates between
e object and the mind by virtue of dynamical connections with the
ject on the one hand and with the mind on the other. This is the only
nd of sign which can demonstrate the reality of things, or distinguish
lween things exactly alike. As I am walking alone on a dark night,
man suddenly jumps out of a corner with a “Boh!” and thus brings
presence home to me in a particularly forcible manner. It would
impossible to follow a geometrical proof without the letters which
= attached to the different parts of the figure and thus forcibly direct
E attention to the right object. So a desired frame of mind on the part
the audience is often brought about by the dramatist in a forcible
by directly affecting the nervous system, without appealing to
tiation; or the attention of the audience may be awakened, as a
vman shouts out the commencement of a new head to his sermon,
ay be directed to a particular part of the stage, as the jugglers do.
the thirdness is degenerate in the second' degree, the idea in the
ind addressed, the object represented, and the representation of it,
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are only connected by a mutual resemblance. The sign is a likenc.g
and this is the main mode of representation in all art. Here there is -,

sharp discrimination between the sign and the thing signified, 1.

mind floats 1n an 1deal world and does not ask or care whether it b,
rcal or not. This character makes a striking point of difference betwec,
this kind of representation and the second: and that is why the use of
the second mode of representation is so unartistic. Again. the thir
mode of representation is unanalytic, 1t presents the total object as j
exists in the concrete, and not merely abstract relations and points i,
that object; and this constitutes a marked contrast from the first mode
of representation; and this is what makes the first mode of representa-
tion unartistic. Mr. Mackaye divides dramatic expression into panto.
mime, voice, and language.? A person would at first glance make the
division into speech and gesture, and this would doubtless answer
some purposes better. But with reference to the value of the differen:
instruments at our command it is important to make a division which
shall correspond as nearly as may be with the different kinds of repre-
sentation. Now language is in the main representation by the force of
association; it involves the analysis of whatever is to be conveved [on
the part of the hearer as well as on the part of the author] and the
separate expression of abstract points. Voice, on the other hand,
awakes attention, directs it to particular channels, calls up feclings,
and modifies consciousness generally, in a physiological way in the
main: and is therefore a2 mode of expression of the second kind. Panto-
mime alone is mainly representation of the purely artistic kind, ro be
contemplated without analysis and without discrimination of the sign
from the thing signified. Pantomime may itself be divided, on the same
principle, into three varieties; artistic pantomime which merely exhib-
its the man, his general disposition and what there is uppermost in hin
at the moment, and is to be contemplated without analysis; dynamical
pantomime, as where one points with finger or shakes or holds up the
finger to impress what one is saying, or when one shakes the fist, or
knocks the interlocutor down; and sign-language, mostly (owing to the
peculiar nature of pantomime) of an imitative kind but yet involving
analysis and being really rather language than pantomime proper
CONSCIOUSNESS has three clements, Single, Dual, and Plural
consciousness. Single or simple consciousness is consciousness as 1t can
exist in a single instant, the consciousness of all that is immediatc/y
present, for which all that is not immediately present is an absolute
blank. This is the pure Feeling which forms the warp and woof of
consciousness, or in Kant’'s phrase its matter.’ In this kind of con-
sciousness subject and object are nowise discriminated, in fact there 15
no discrimination, no parts, no analysis, there is no considering a thing
for anything else, no relation, no representation, but just a pure inde-
scribable quale which is gone in the twinkling of an eyc and which
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s no resemblance to any memory of it. It is just the quality of the
ediatelv present, which is continually pouring through us, always
but never stopping to be examined. It is always fresh, always new,
rting in unbounded manifoldness. Dual consciousness is a sense of
ther, not present, a sense of hitting and of getting hit, of action and
rocal rcaction, of energy. This is the most wide-awake kind of
ciousness; it strenuously sets object over against subject, in place
e dreamy failure to recognize the situation which belongs to
ng. Dual consciousness includes Will, but the consciousness of
ag and /that/ of being hit have been shown by conclusive experi-
s not to differ, and Sense in 1ts direct reference to an object 1s
wise consciousness of action and reaction. It is the energetic and
| character of the dual consciousness that principally distinguishes
consists of a sense of “can” which is at the same time a sensc of
not.” Force implies resistance, and power limitation. There is
ays an opposite, always a but, always a second, in the dual con-
asness. It has nothing to do with may-be's: it 1s always right there.
ral or synthetic consciousness, is not the mere feeling of what is
ediately present, nor yet the mere sense of something without, but
e being aware of the bridge which unites the present and the
nt, of a Process as such. Zeno showed how motion 1s impossible
»u refuse to open the eyes of the synthetic consciousness. It is the
eption of motion and change. I am soundly asleep and my bed-
hes take fire. At first, the warmth merely tinges my consciousness,
yspeak; that is pure Feeling; then | become energetically conscious
ething and start up without knowing what it is; that is Dual
ousness, Sense with Will; last 1 begin to collect myself, I am
e of a process of lcarning, | put things together; that is Perception

Dual consciousness, because it is consciousncess of a second, has two
cees, the dynamical and the statical or degencrate form. Dynamical
consciousncss consists of outward action and reaction, External
e and Volition; statical dual consciousness consists of inward ac-
and reaction, Seclf-consciousness and Self-control. Plural con-
isness because it is consciousness of a third, has two degrees of
racy. The genuine synthetic consciousness, the consciousness
At which has its being in its thirdness, is Reason. The dynamical
'ty 1s a consciousness of a coordination between acts of sense and
it is the looking upon the phenomena of sense and will as rational,
h we may call Desire, though that does not precisely define it. The
€al varicty is the comparison of feelings, and may be called esthetic
rstanding. '

dr. Mackaye's division of the principles of being has considerable
nblance with this. What he calls the vital or passional principle,
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which sustains life, scems to be nearly what [ call the simple conscioys.

ness of Feeling; what he calls the affectional or impulsive principle

my dual consciousness plus Desire and minus Sense; what he cal|.
Reflection is probably Reason with the esthetic understanding.*

‘The funcuons of the Nervous Svstem are three, corresponding ¢,
the three Kinds of consciousness. They are, first, Irritability, for th.
capacity of a nerve-cell to be thrown into an excited condition i
undoubtedly the physiological ground of feeling; second, the power f
conveying nervous disturbance over the nerve-fibres, for it is by this
property of the nerves that we are placed in relation with the outwar|
world; and third, power of acquiring habits, which is the ground of o,
faculty of learning.

The properties of protoplasm in general are three, first, its capacit,
of being thrown into a state in which it is more liquid and at the sai:
time has a stronger cohesion and surface-tension; second, the tendenc,
of this condition to spread throughout the entire mass; and third, i1,
power, when passing into or out of this condition, of assimilating nc.
material, provided this is presented so as to be subject to the saine
forces as that which is deranged,—in other words the power of growth
with all that that imphes.

ol

The Architecture of Theories

P #39: 'Vhe Monist 1 (January 1891):161-76. [ Also published
in CP 6.7-34.] This is the first of five papers (although at lcast
one more bad been projected, and “The Reply to the Neces-
sitarians” mentioned in the beadnote to item 22 should be
considered a companion piece to that stem) in the Monist
Metaphysical Series, 1n which Peirce fully applied 10 meta-
physical questions the evolutionary philosopby developed in
“A Guess at the Riddle.” (The chapter on metaphbysics in item
19 1s a mere outline.) The architectonic approach of the
“Guess" is bere explained and defended, and Peirce examines
a number of conccptions to determine which ones “ought to
Jorm the brick and mortar of a philosopbical system.” He then
reviews many of the essential ideas of the “Guess,” again
using bis categories to organize bis examination of different
sciences, and demonstrates that pbilosophy requires thorough-
going evolutionism, that mental phenomena fall into three
classes (feelings, sensations of reaction, and general concep-
tions), that the fundamental la of mental action is that
JSeelinos and sdeas tend 1o spread. and that “the one intelligi-
ble theory of the umverse is that of objective idealism, that
matter is effete mind.” Peirce concludes that chance and conti-
nuity are two of the most fundamental weas on which to
butld a philosopbical theory that 1s compatible <ith modern

science.

the fifty or hundred systems of philosophy that have been ad-
iced at different times of the world’s history, perhaps the larger
mber have been, not so much results of historical evolution, as
py thoughts which have accidentally' occurred to their authors.
idca which has been found interesting and fruitful has been
pted, developed, and forced to yield explanations of all sorts of
enomcena. The English have been particularly given to this way of
losophising; witness, Hobbes, Hartley, Berkeley, James Mill. Nor
5 it been by any means useless labor: it shows us what the true nature
d value of the ideas developed are, and in that way affords service-
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able materials for philosophy. Just as if a man, being seized with th,
conviction that paper was a good material to make things of, were 1,
go to work to build a papier macké house, with roof of roofing-pape;
foundations of pasteboard, windows of paraffincd paper, chimne,
bath tubs, locks, etc., all of different forms of paper, his experime,
would probably afford valuable lessons to builders, while 1t woulq
certainly make a detestable house, so thosc one-idca’d philosophics are
cxceedingly interesting and instructive, and vet are quite unsound

The remaining systems of philosophy have been of the naturce
reforms, sometimes amounting to radical revolutions. suggested b,
certain difficulties which have been found to beset systems previous|
in vogue; and such ought certainly to be in large part the motive of an,
new theory. This is like partially rebuilding a house. The faults tha
have been committed are, first, that the dilapidations have generally
not been sufficiently thoroughgoing, and second, that not sufficicot
pains has been taken to bring the additions into deep harmony with
the really sound parts of the old structure.

When a man is about to build a house, what a power of thinking
he has to do, before he can safely break ground! With what pains he
has to excogitate the precise wants that are to be supplied! What -
study to ascertain the most available and suitable materials, to deter-
mine the mode of construction to which those materials are best
adapted, and to answer a hundred such questions! Now without riding
the metaphor too far, [ think we may safely say that the studies prelim-
inarv to the construction of a great theory should be at least as deliber-
ate and thorough as those that arc preliminary to the building of 2
dwelling-house.

That systems ought to be constructed architectonically has been
preached since Kant, but I do not think the full import of the maxim
has by any means been apprehended. What I would recommend is that
every person who wishes to form an opinion concerning fundamental
problems, should first of all make a complete survey of human knowl-
edge, should take note of all the valuable ideas in each branch of
science, should observe in just what respect each has been success/ul
and where it has failed, in order that in the light of the thorough
acquaintance so attained of the available materials for a philosnplm-nl
theory and of the nature and strength of each, he may proceed t© the
stud_\;of what the problem of philosophy consists in, and of the prope?
way of solving it. | must not be understood as endeavoring 10 state
fully all that these preparatory studies should embrace; on the co'™
trary, | purposcly slur over many points, in order to give c_mphasl‘_‘ “
one special recommendation, namely, to make a systematic slu_d,\ 0
the conceptions out of which a philosophical theory may be b.u|lr- IE
order to ascertain what place each conception may fitly occupy 1n st
a theory, and to what uses it is adapted.

\
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¢ adequate treatment of this single point would fill a volume, but
hall endeavor to illustrate my meaning by glancing at several
aces and indicating conceptions in them serviceable for philoso-
As to the results to which long studies thus commenced have led
J shall just give a hint at their nature.

Ve may begin with dvnamics,—field in our day of perhaps the
dest conquest human science has ever made,—I mean the law of
onservation of energy. But let us revert to the first step taken by
n scientific thought,—and a great stride it was,—the inaugura-
of dynamics by Galileo. A modern physicist on examining
leo’s works is surprised to find how little experiment had to do
1 the establishment of the foundations of mechanics. His principal
pal is 10 common sense and o lume naturale.? He always assumes
the true theory will be found to be a simple and natural one. And
see why it should indeed be so in dvnamics. For instance, a
left to its own inertia, moves in a straight line, and a straight line
sars to us the simplest of curves. In itself, no curve is simpler than
ier. A system of straight lines has intersections precisely corre-
ng to those of a system of like parabolas similarly placed, or to
¢ of any one of an infinity of systems of curves. But the straight
appears to us simply, because, as Euclid says, it lies evenly be-
en its extremities; that is, because viewed endwise it appears as a
t. Thar is, again, because light moves in straight lines. Now, light
in straight lines because of the part which the straight line plays
laws of dvnamics. Thus it is that our minds having been formed
er the influence of phenomena governed by the laws of mechanics,
ain conceptions entering into those laws become implanted in our
ds, so thar we readily guess at what the laws are. Without such a
ural prompring, having to search blindfold for a law which would
the phenomena, our chance of finding it would be as onc to
tyv. The further physical studies depart from phenomena which
e dircctly influcnced the growth of the mind, the less we can expect
nd the laws which govern them “simple,” that is, composed of a
conceptions natural to our minds.

the researches of Galileo, followed up by Huygens and others, led
ose modern conceptions of Force and Law, which have revolutio-
1 the intellectual world. The great attention given to mechanics
€ seventeenth century soon so emphasised these conceptions as to
rise to the Mechanical Philosophy, or doctrine that all the phe-
€na of the physical universce are to be explained upon mechanical
Nciples. Newton's great discovery imparted a new impetus to this
ency. The old notion that heat consists in an agitation of corpus-
Was now applied to the explanation of the chief properties of gases.
'ﬁﬂn suggestion in this dircction was that the pressure of gases is
dined by the barttering of the particles against the walls of the
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containing vessel, which explained Boyle's law of the compressibilyy,
of air.’ Later, the expansion of gases, Avogadro’s chemical law * (1,
diffusion and viscosity of gases, and the action of Crookes’s radion)..
ter® were shown to be consequences of the same kinetical theory; by,
other phenomena, such as the ratio of the specific heat at constan,
volume to that at constant pressure, require additional hypothese,
which we have little reason to suppose are simple, so that we fing
ourselves quite afloat. In like manner with regard to light, that
consists of vibrations was almost proved by the phenomena of diffrac.
tion, while those of polarisation showed the excursions of the particle,
to be perpendicular to the line of propagation; but the phenomena of
dispersion, ctc., require additional hypotheses which may be very
complicated. Thus, the further progress of molecular speculation ap.
pears quite uncertain. 1f hypotheses are to be tried haphazard. o
simply because they will suit certain phenomena, it will occupy the
mathematical physicists of the world say half a century on the average
to bring each theory to the test, and since the number of possible
theorics may go up into the trillions, only one of which can be true,
we have little prospect of making further solid additions to the subject
in our time. When we come to atoms, the presumption in favor of
simple law seems very slender. There is room for serious doubt
whether the fundamental laws of mechanics hold good for single
atoms, and it scems quite likely that they are capable of motion in more
than three dimensions.

To find out much more about molecules and atons, we must scarch
out a natural history of laws of nature, which may fulfill that function
which the presumption in favor of simple laws fulfilled in the carly
days of dynamics, by showing us what kind of laws we have to expcct
and by answering such questions as this: Can we with reasonable
prospect of not wasting time,® try the supposition that atoms attracl
one another inversely as the seventh power of their distances, or cafl
we not® To suppose universal laws of naturce capable of being appre
hended by the mind and yet having no reason for their special forms.
but standing inexplicable and irrational, is hardly a justifiable position
Uniformities are precisely the sort of facts that need to be accounted
for. That a pitched coin should sometimes turn up heads and som¢
times tails calls for no particular explanation; but if it shows heads
every time, we wish to know how this result has been brought about-
Law is par excellence the thing that wants a reason.

Now the only possible way of accounting for the laws of nature ﬂlﬂ_d
for uniformity in general is to suppose them results of evolution. Ths
supposes them not to be absolute, not to be obeyed precisely. It l.l\ﬂk"""’
an element of indeterminacy, spontaneity, or absolute chance 1n na
ture. Just as, when we attempt to verify any physical law, we find ouf
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ations cannot be preciscly sausfied by it, and rightly attribute
discrepancy to errors of observation, so we must suppose far more
ute discrepancies to exist owing to the imperfect cogency of the
tself, to a certain swerving of the facts from any definite formula.
{r. Herbert Spencer wishes to explain evolution upon mechanical
ciples.” Thisis illogical, for four reasons. First, because the princi-
f evolution requires no extraneous cause; since the tendency to
ith can be supposed itself to have grown from an infinitesimal
 accidentally started. Second, because law ought more than any-
g else to be supposed a result of cvolution. Third, because exact
obviously ncver can produce heterogeneity out of homogeneity;
arbitrarv hetcrogeneity is the feature of the universe the most
ifest and characteristic. Fourth, because the law of the conserva-
of encrgy is equivalent to the proposition that all operations
erned by mcchanical laws are reversible; so that an immediate
ollary from it is that growth is not explicable by those laws, even
hey be not violated in the process of growth. In short, Spencer
ot a philosophical cvolutionist, but only a half-cvolutionist,—or,
you will, only a semi-Spencerian® Now philosophy requires
ough-going evolutionism or nonc.

e theory of Darwin was that evolution had been brought about
the action of two factors: first, heredity, as a principle making
spring nearly rescmble their parents, while yet giving room for
orting.” or accidental variations,—for very slight variations often,
der ones rarely; and, second. the destruction of breeds or races
 are unable to keep the birth rate up to the death rate. This Dar-
lian principle 1s plainly capable of great gencralisation. Wherever
re are large numbers of objects. having a tendency to retain certain
acters unaltered, this tendency, however, not being absolute but
ing room for chance variations, then, if the amount of variation is
Jlutely limited in certain directions by the destruction of every-
ng which reaches those limits, there will be a gradual tendency to
nge in directions of departurc from them. Thus, if a million plavers
lown to bet at an even game. since one after another will get ruined,
average wealth of those who remain will perpetually increase.”
1s indubitably a genuine formula of possible evolution, whether
peration accounts for much or little in the development of animal
vegetable species.

The Lamarckian theory also supposes that the development of
has taken place by a long series of insensible changes, but it
ses that those changes have taken place during the lives of the
Widuals, in consequence of effort and exercise, and that reproduc-
i plays no part in the process except in preserving these modifica-
' Thus, the Lamarckian theory only ¢xplains the development
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of characters for which individuals strive, while the Darwinian theor,

only explains the production of characters really beneficial to the .

though these may be fatal to individuals.® But more broadly and p}, ),
sophically conceived, Darwinian evolution is evolution by the UPt'r:aq
tion of chance, and the destruction of bad results, while Lamarcy;,
cvolution is evolution by the effect of habit and effort.

A third theory of evolution is that of Mr. Clarence King'' |},
testimony of monuments and of rocks is that species are unmod g
or scarcely modified, under ordinary circumstances, but arc rapidly
altered after cataclysms or rapid geological changes. Under novel ¢
cumstances, we often sce animals and plants sporting excessivel,
reproduction, and sometimes even undergoing transformations dur-
ing individual life, phenomena no doubt due partly to the enfech]e.
ment of vitality from the breaking up of habitual modes of life, parily
to changed food, partly to direct specific influcnce of the element in
which the organism is immersed. If evolution has been brought abou
in this way, not only have its single steps not been insensible, as boh
Darwinians and Lamarckians suppose, but they are furthermorc nei-
ther haphazard on the one hand, nor yet determined by an inward
striving on the other, but on the contrary are effects of the changed
environment, and have a positive general tendency to adapt the orga-
nism to that environment, since variation will particularly affccr or-
gans at once enfeebled and stimulated. This mode of evolution, by
external forces and the breaking up of habits, seems to be called for by
some of the broadest and most important facts of biology and palcon
tology. while it certainly has been the chief factor in the historical
evolution of institutions as in that of ideas: and cannot possibly be
refused a very prominent place in the process of evolution of the
universe in general.

Passing to psychology, we find the elementary phenomena of mind
fall into three categories. First, we have Feelings. comprising all that
is immediately present, such as pain, blue, cheerfulness, the feeling
that arises when we contemplate a consistent theory, etc. A fecling 15
a state of mind having its own living quality, independent of any other
state of mind. Or, a feeling is an element of consciousness which might
conceivably override every other state until it monopolised the mind.
although such a rudimentary state cannot actually be realized, and
would not properly be consciousness. Still, it is conceivable, or suppos:
able, that the quality of blue should usurp the whole mind, to the
exclusion of the ideas of shape, extension, contrast, commencement
and cessation, and all other ideas, whatsoever. A feeling is necessarily
perfectly simple, in itself, for if it had parts these would also be in the

*The neo-Darwinian, Weismann, has shown that mortality would almost necessar”
ily result from the action of the Darwinian principle.'?
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§, whenever the whole was present, and thus the whole could not
slise the mind.*
des Feelings, we have Sensations of reaction; as when a person
dfold suddenly runs against a post, when we make a muscular
_or when any feeling gives way to a new feeling. Suppose I had
ng in my mind but a feeling of blue, which were suddenly to give
to a feeling of red; then, at the instant of transition there would
shock, a sense of reaction, my bluc life being transmuted into red
f I were further endowed with a2 memory, that sense would
nuc for some time, and there would also be a peculiar feeling or
ment connected with it. This last feeling might endure (conceiv-
I mean) after the memory of the occurrence and the feelings of
and red had passed away. But the sensation of reaction cannot exist
ot in the actual presence of the two feelings blue and red to which
ates. Wherever we have two feelings and pay attention to a rela-
between them of whatever kind, there is the sensation of which
speaking. But the sense of action and reaction has two types: it
either be a perception of relation between two ideas, or it may be
s of action and recaction between feeling and something out of
ng. And this sensc of external reaction again has two forms; for
either a sensc of somecthing happening to us, by no act of ours, we
passive in the matter, or it is a scnse of resistance, that is, of our
ending feeling upon something without. 'T'he sense of reaction is
s a sense of connection or comparison between feehngs, either, A,
ween one feeling and another, or B, between feeling and its absence
r degree; and under B we have, First, the sensc of the access
fecling, and Second, the sense of remission of feeling.
Very different both from feelings and from reaction-sensations or
rbances of fecling are general conceptions. When we think, we
onscious that a connection between feelings is determined by a
eral rule, we arc aware of being governed by a habit. Intellectual
wer is nothing but facility in taking habits and in following them
cases essentially analogous to, but in non-essentials widely remote
. the normal cases of connections of feelings under which those
its were formed.
The one primary and fundamental law of mental action consists in
endency to gencralisation. Feeling tends to spread; connections
tween feclings awaken feelings; neighboring feelings become assim-
; ideas arc apt to reproduce themsclves. These are so many for-
alations of the one law of the growth of mind. When a disturbance
feeling takes place, we have a consciousness of gain, the gain of
rience; and a new disturbance will be apt to assimilate itself to the

*A feeling may certainly be compound, but only in virtue of a perception which
t that feeling nor any feeling at all.
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one that preceded it. Feelings, by being excited, become more ¢, ),
excited, especially in the ways in which they have previously .
excited. 'The consciousness of such a habit constitutes a gencral -
ception.

The cloudiness of psychological notions may be corrected by ¢,
necting them with physiological conceptions. Feeling may be <,
posed to exist, wherever a nerve-cell is in an excited condition. [,
disturbance of feeling, or sense of reaction, accompanies the trang), ;.
sion of disturbance between nerve-cells or from a nerve-cell to a o
cle-cell or the external stimulation of a nerve-cell. General concepriog
arise upon the formation of habits in the nerve-matter, which ir¢
molecular changes consequent upon its activity and probably .
nected with its nutrition.

The law of habit exhibits a striking contrast to all physical laws 1,
the character of its commands. A physical law is absolute. What
requires is an exact relation. Thus, a physical force introduces inwo 3
motion a component motion to be combined with the rest by the
parallclogram of forces; but the component motion must actuallv take
place exactly as required by the law of force. On the other hand. no
exact conformity is required by the mental law. Nay, exact conformicy
would be in downright conflict with the law; since it would insrantly
crystallise thought and prevent all further formation of habit. The law
of mind only makes a given fecling more likely to arise. It thus resem-
bles the *non-conservative™ forces of physics, such as viscosity and the
like, which are duc to statistical uniformities in the chance encounters
of trillions of molecules.

The old dualistic notion of mind and matter, so prominent in
Cartesianism. as two radically different kinds of substance, will hardly
find defenders to-day. Rejecting this, we are driven to some form of
hylopathy, otherwise called monism. Then the question arises
whether physical laws on the one hand, and the psychical law on the
other are to be taken—

(A) as independent, a doctrine often called monism, but which 1
would name neutralism; or,

(B) the psychical law as derived and special, the physical law alon¢
as primordial. which is materialism; or,

(C) the physical law as derived and special, the psychical law alone
as primordial, which is tdealism. ‘

The materialistic doctrine scems to me quite as repugnant Lo sC1em”
tific logic as to common scnsc; since it requires us to suppose that 2
certain kind of mechanism will feel, which would be a hypothesis
absolutely irreducible to reason,—an ultimate, inexplicable regutarity-
while rhc-nnl_\' possible justification of any theory is that it should make
things clear and reasonable.

Neutralism is sufficiently condemned by the logical maxim known
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kham’s razor, i.e., that not more independent elements are to be
ed than necessary. By placing the inward and outward aspects

stance on a par, it seems to render both primordial.

one intelligible theory of the universe 1s that of objective

sm, that matter is effete mind, inveterate habits becoming physi-

But before this can be accepted it must show itself capable

sdern mathematics is replete with ideas which may be applied o
hy. | can only notice onc or two. The manner in which mathe-
ans gencralisc is very instructive. Thus, painters are accustomed
of a picture as consisting gcometrically of the intersections of
by ravs of light from the natural objects to the eye. But
eters use a generalised perspective. For instance, in the figure let

A 70 D E
c

through O cutting both these planes, and treat the points of
éction of cach ray with onc plane as representing the point of
ection of the same ray with the other plane. Thus, e represents
) the painter’s way. D represents itself. C is represented by ¢,
N is further from the eye; and A is represented by a which is on
dther side of the cye. Such generalisation is not bound down to
us images. Further, according to this mode of representation
¥ point on one plane represents a point on the other, and every
It on the latter is represented by a point on the former. But how
the point / which is in a dircction from O parallel to the repre-
td plane, and how about the point £ which is in a direction parallcl
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to the representing planc? Some will say that these are exceptions: |,
modern mathematics does not allow exceptions which can be annulj ¢
by generalisation. As a point moves from C to D and thence to £ 4
off toward infinity, the corresponding point on the other plane moy
from ¢ to D and thence to e and toward £ But this second point ¢y,
pass through f to 4, and when it is there the first point has arrived
A. We therefore say that the first point has passed through infinity, anq
that every line joins in to itself somewhat like an oval. Geometers ||
of the parts of lines at an infinite distance as points. This is a kind of
generalisation very efficient in mathematics.

Modern views of measurement have a philosophical aspect. Therc
is an indefinite number of systems of measuring along a line; thu._,
perspective representation of a scale on one line may be taken 1o
measure another, although of course such measurements will notagrec
with what we call the distances of points on the latter line. To establish
a system of measurement on a line we must assign a distinct number
to each point of it, and for this purpose we shall plainly have ©
suppose the numbers carried out into an infinite number of places of
decimals. These numbers must be ranged along the line in unbroken
scquence. Further, in order that such a scale of numbers should be of
any usc, it must be capable of being shifted into new positions. cach
number continuing to be attached to a single distinct point. Now 1t 1
found that if this is true for “imaginary” as well as for real points tan
expression which I cannor stop to clucidate), any such shifting will
necessarily leave two numbers attached to the same points as before.
So that when the scale is moved over the line by any continuous scries
of shiftings of one kind, there are two points which no numbers on the
scale can cver reach, except the numbers fived there. This pair of
points, thus unattainable in measurement, is called the Absolute
‘T'hese two points may be distinct and real, or they may coincide. or
they may be both imaginarv. As an example of a lincar quantity with
a double absolute we may take probability, which ranges trom an
unattainable absolute certainty ggainst a proposition to an t:q_uﬂ”."
unattainable absolute certainty for it. A linc, according to ordinary
notions, we have seen is a linear quantity where the two points 2t
infinity coincide. A velocity is another example. A train going v ith
infinite velocity from Chicago to New York would be at all the points
on the line at 'the very same instant, and if the time of transit ul'erf
reduced to less than nothing it would be moving in the other direction
An angle is a familiar example of a mode of magnitude with no real
immeasurable values. Onc of the questions philosophy has to con.‘ﬂ_d”
is whether the development of the universe is like the increasc Hi_“”r
angle, so that it proceeds forever without tending toward anythll‘%
unattained, which 1 take to be the Epicurean view, or whether the
universe sprang from a chaos in the infinitely distant past to tc?

205
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d something different in the infinitely distant future, or whether
iversc sprang from nothing in the past to go on indefinitely
rd a pointin the infinitely distant future, which, were it attained,
Id be the mere nothing from which it set out.

‘he doctrine of the absolute applied ro space comes to this, that

at the infinitely distant parts of any plane scen in perspective
ar as a straight line, in which case the sum of the three angles of
ngle amounts to 180°; or,

arts of any planc seen in perspective appear as a circle, beyond
h all is blackness, and in this case the sum of the three angles of
agle 1s less than 180° by an amount proportional to the area of the
J1€; or,

ird, space is unlimited but finite (like the surface of a sphere), so
it has no infinitely distant parts; but a finite journey along any
ght line would bring one back to his original position, and looking
th an unobstructed view one would see the back of his own head
mously magnified, in which casc the sum of the three angles of a
ngle exceeds 180" by an amount proportional to the area.

ich of these three hypotheses is true we know not. The largest
igles we can measure are such as have the earth’s orbit for base,
the distance of a fixed star for altitude. The angular magnitude
Iting from subtracting the sum of the two angles at the base of such
angle from 180° is called the star’s parallax. The parallaxes of only
uat forty stars have been measured as yet. T'wo of them come out
ative, that of Arided (a Cycni), a star of magnitude 1}, which is
082, according to C. A. F. Peters, and thar of a star of magnitude
known as Piazzi 111 422, which is —o0” 045 according to R. S. Ball."*
these negative parallaxes are undoubtedly to be attributed to er-
of observation: for the probable error of such a determination is
it +0"075, and it would be strange indeed if we were to be able to
as it were, more than half way round space, without being able to
tars with larger negative parallaxes. Indeed, the very fact that of
e parallaxes measured only two come out negative would be a
1g argument that the smallest parallaxes reallv amount to +o”1,
.it not for the reflexion that the publication of other negative
dllaxcs may have been suppressed. I think we may feel confident
the parallax of the furthest star lies somewhere between —o0”05
0715, and within another century our grandchildren will surely
whether the three angles of a triangle are greater or less than
~that they are cxactly that amount is what nobody ever can be
ficd in concluding. It is true that according to the axioms of geom-
the sum of the three angles of a triangle is'* precisely 180°; but
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these axioms are now exploded, and geometers confess that they
geometers, know not the slightest reason for sup}msing.rhcm 10 be
precisely true. They are expressions of our inborn conception of space.
and as such are entitled to credit, so far as their truth could ha..
influenced the formation of the mind. But that affords not the slighte,
reason for supposing them cxact.

Now, metaphysics has always been the ape of mathematics. Geor.
etry suggested the idea of a demonstrative system of absolutely certan
philosophical principles: and the ideas of the metaphysicians have
all times been in large part drawn from mathematics. The metaphy .
cal axioms are imitations of the gcometrical axioms; and now that the
latter have been thrown overboard, without doubt the former will |,
sent after them. It is evident, for instance, that we can have no reason
to think that every phenomenon in all its minutest details is precisel,
determined by law. That there is an arbitrary elementin the universe
we see,—namely, its variety. This variety must be attributed to spon-
raneity in some form.

Had 1 more space, I now ought to show how important for philoso
phy is the mathematical conception of continuiry.'* Most of what s
truc in Hegel is a darkling glimmer of a conception which the mathe
maticians had long before made pretty clear, and which recent re-
searches have still further illustrated.

Among the many principles of Logic which find their application
in Philosophy, I can here only mention onc. Three conceptions arc
perpetually turning up at every point in every theory of logic, and n
the most rounded systems they occur in connection with one another
They are conceprions so very broad and consequently indefinite that
they are hard to scize and may be casily overlooked. 1 call them the
conceptions of First, Second, Third. First is the conception of being
or cxisting independent of anything else. Second is the conception ¢ f
being relative to, the conception of reaction with, something clsc.
"Phird is the conception of mediation, whereby a first and second are
brought into relation. To illustrate these ideas, I will show how they
enter into those we have been considering. The origin of things. con
sidered not as leading to anything, but in itsclf, contains the idea of
First. the end of things that of Second, the process mediating betwcer
them that of Third. A philosophy which emphasises the idea .(Jf 1ht;
Onc. is generally a dualistic philosophy in which the conception 0
Second receives exagyerated attention; for this One (though of course
involving the idea of First) is always the other of a manifold.v.hwh ‘1‘-
not one. The idea of the Many, becausc variety is arbitrariness -.1n]
arbitrariness is repudiation of any Secondness, has for its p_nm.:_tP_“
component the conception of First. In psychology Fcaiing_ is First.
Sense of reaction Second, General conception Third, or mediation ll:
biology, the idea of arbitrary sporting is First, heredity is Second. the
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2ss whereby the accidental characters become fixed is Third.
ce 1s First, Law is Second, the tendency to take habits is Third.
hd is First, Marrer is Second, Evolution is T'hird.

Such arc the materials out of which chiefly a philosophical theory
ht to be built, in order to represent the state of knowledge to which
ninetecnth century has brought us. Without going into other im-
ant questions of philosophical architectonic, we can readily fore-
whar sort of a metaphysics would appropriately be constructed
n those conceprions. Like some of the most ancient and some of the
t recent speculations it would be a Cosmogonic Philosophy. It
Id suppose that in the beginning,—infinitely remote,—there was
haos of unpersonalised fecling, which being without connection or
ilarity would properly be without existence. This feeling, sporting
¢ and there in pure arbitrariness, would have started the germ of
eneralising tendency. lts other sportings would be evanescent, but
uld have a growing virtue. Thus, the tendency to habit would
started: and from this with the other principles of evolution all the
ularities of the universe would be evolved. At any time, however,
lement of pure chance survives and will remain until the world
onies an absolutely perfect, rational, and symmetrical system, in
ich mind is at last crystallised in the infinitely distant future.
“F'hat idea has been worked out by me with elaboration. It accounts
the main features of the universe as we know it,—the characters
time, space, matter, force, gravitation, electricity, etc. It predicts
ny more things which new observations can alone bring to the test.
some future student go over this ground again, and have the
sure to give his results to the world.
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The Doctrine of
Necessity Examined

P 474: The Monist 2 (April 1892):321-37. [Also published in
CP 6.35-6s; see also the companion piece to this item, Peirce’s
lengthy “‘Reply to the Necessitarians” (6.588-618), a reply to
two articles published in the July and October 1892 issues by
Paul Carus, editor of the Monist.] In this paper, Peirce
considers—and then rejects—the main arguments for deter-
minism, and be concludes that an element of absolute chance
prevails in the world. He names bis anti-necessitarian doc-
trine ‘tychism’ and argues that *“‘tychism must give birth to
an evolutionary cosmology, in which all the regularities of
nature and mind are regarded as products of growth.”

In The Monist for January 1891, T endeavored to show what elemen-
tary ideas ought to enter into our view of the universe.' I may mentior
that on those considerations I had already grounded a cosmical theory,
and fromn it had deduced a considerable number of consequences capa-
ble of being compared with experience. ‘Fhis comparison 1s now in
progress. but under existing circumstances must ocCupy many years

I propose here to examine the common belicf that every single fact
in the universe is precisely determined by law. It must not be supposrd
that this is a doctrine accepted everywhere and at all times by all
rational men. Its first advocate appears to have been Democritus the
atomist, who was led to it, as we are informed, by reflecting upon the
“impenetrability, translation, and impact of matter (étwwt{ﬁ'ia Kat
dopa kai mANYN T VANe).”? That is to say, having restricted his
attention to a field where no influence other than mechanical con
straint could possibly come before his notice, he straightway jumpt'd
to the conclusion that throughout the universe that was the sole princ’”
ple of action,—a style of reasoning so usual in our day with men not
unreflecting as to be more than excusable in the infanc_v.o_f thf)ugl’-l
But Epicurus, in revising the atomic doctrine and repairing its de-
fences. found himself obliged to suppose that atoms swerve from thet?
courses by spontancous chance: and thercby he conferred upon the
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ory life and cntelechy.” For we now see clearly that the peculiar
ction of the molecular hypothesis in physics is to open an entry for
calculus of probabilities. Already, the prince of philosophers had
eatedly and emphatically condemned the dictum of Democritus
ecially in the Physics, Book 11, chapters 1v, v, vi), holding that events
e to pass in three ways, namely, (1) by external compulsion, or the
of efficient causes, (2) by virtue of an inward nature, or the
ence of final causcs, and (3) irregularly without definite cause, but
by absolute chance; and this doctrine is of the inmost essence of
totelianism. It affords, at anv rate, a valuable enumeration of the
ible ways in which anvthing can be supposed to have come about.
reedom of the will, 100, was admitted both by Aristotle and by
curus.* But the Stoa, which in every department seized upon the
t tangible, hard, and lifeless element, and blindly denied the exis-
e of every other, which, for example, impugned the validity of the
ictive method and wished to fill its place with the reductio ad absur-
wvery naturally became the one school of ancient philosophy to
d by a strict necessitarianism, thus returning to the single princi-
of Democritus that Epicurus had been unable to swallow * Neces-
rianism and materialism with the Stoics went hand in hand. as by
pity they should. At the revival of learning, Stoicism met with
erable favor, partly because it departed just enough from Aris-
2 to give it the spice of novelty, and partly because its superficiali-
vell adapred it for acceptance by students of litcrature and art who
fed their philosophy drawn mild. Afterwards, the great discover-
1 mechanics inspired the hope thatr mechanical principles might
ice to explain the universe; and though without logical justification,
hope has since been continually stimulared by subsequent ad-
ces in physics. Nevertheless, the doctrine was in too evident con-
ith the freedom of the will and with miracles to be generally
eprable, at first. But meantime there arose that most widcly spread
hilosophical blunders, the notion that associationalism belongs
insically to the marcrialistic family of doctrines; and thus was
lved the theory of motives; and libertarianism became weakened.
present, historical criticism has almost exploded the miracles, greart
small; so that the doctrine of necessity has never been in so great
as now.

The proposition in question is that the state of things evisting at
time, together with certain immutable laws, completely determine
State of things at every other time (for a limitation to future time
ndefensible). Thus, given the state of the universe in the original
Bula, and given the laws of mechanics, a sutficiently powerful mind
Ild deduce from these data the precise form of everv curlicue of
ry letter I am now writing.

Whoever holds that every act of the will as well as every idea of the
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mind is under the rigid governance of a necessity codrdinated vy,
that of the physical world, will logically be carried to the propositi;,
that minds are part of the physical world in such a sense that the lay,
of mechanics determine everything that happens according to imn,,.
table attractions and repulsions. In that case, that instantaneous sta,
of things from which cvery other state of things is calculable consiy
in the positions and velocities of all the particles at any instant. Th,
the usual and most logical form of necessitarianism, is called the ..
chanical philosophy.

When I have asked thinking men what reason they had to belieye
that every fact in the universe is precisely determined by law, the firy
answer has usually been that the proposition is a “presupposition” ¢
postulate of scientific reasoning. Well, if that is the best that can be said
for it, the belief is doomed. Suppose it be “postulated™ that docs no
make it true, nor so much as afford the slightest rational mouve for
vielding it any credence. It is as if a man should come to borrow
money, and when asked for his security, should reply he “postulated”
the loan. To “‘postulate” a proposition is no more than to hope it 1s
true. There are, indeed, practical emergencics in which we act upon
assumptions of certain propositions as true, because if they are not so.
it can make no difference how we act. But all such propositions I rake
to be hypotheses of individual facts. For it is manifest that no universal
principle can in its universality be comprised® in a special case or can
be requisite for the validity of any ordinary inference. To sav. for
instance, that the demonstration by Archimedes of the property of the
lever would fall to the ground if men were endowed with free will 1
extravagant; vet this is implied by those who make a proposition in-
compatible with the freedom of the will the postulate of all inference.
Considering, too, that the conclusions of science make no pretence 10
being more than probable, and considering that a probable inference
can at most only suppose something to be most frequently, or other:
wisc approximatcly, true, but never that anything is preciscly true
without exception throughout the universe, we see how far this propo
sition in truth is from being so postulated.

But the whole notion of a postulate being involved in reasoning
appertains to a by-gone and false conception of logic. Non-deductiv®
or ampliative inference is of three kinds: induction, hypothesis. and
analogy. If there be any other modes, they must be extremcly unlU““‘]‘
and highly complicated, and may be assumed with little doubrt t© be
of the same nature as those enumerated. For induction, h_\-‘p()thcwtst
and analogy, as far as their ampliative character goes, that is, so far a3
they conclude something not implied in the premises. depend _UI“""!
one principle and involve the same procedure. All are essentially 10 f_t rl
ences from sampling. Supposc a ship arrives in Liverpool laden v it ‘
wheat in bulk. Suppose thar by some machinery the whole cargo be
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ed up with great thoroughness. Suppose that twenty-seven thim-
be taken equally from the forward, midships, and aft parts,
y the starboard, centre, and larboard parts, and from the top, half
h, and lower parts of her hold, and that these being mixed and the
s counted, four-fifths of the latter are found to be of quality .
‘we infer, experientially and provisionally, that approximately
ifths of all the grain in the cargo is of the same quality. 1 say we
this experientially and provisionally. By saying that we infer it
gentially, 1 mean that our conclusion makes no pretension to
vledge of wheat-in-itself, our aAnbeia, as the derivation of that
amplics, has nothing to do with /atent wheat. We are dealing only
the matter of possible experience,—experience in the full accep-
p of the term as something not merely affecting the senses butalso
subject of thought. If there be any wheat hidden on the ship, so
it can neither turn up in the sample nor be heard of subsequently
purchasers—or if it be half-hidden, so that it may, indeed, turn
but is less likely to do so than the rest,—or if it can affect our senses
our pockets, but from some strange cause or causelessness cannot
ned about.—all such wheat is fo be excluded (or have only its
ortional weight) in calculating thar true proportion of quality A,
hich our inference sceks to approximate. By saving that we draw
inference provisionally, 1 mean that we do not hold that we have
hed any assigned degree of approximation as yet, but only hold
if our experience be indefinitely extended, and if every facr of
ever nature, as fast as it presents itself, be dulv applied, according
e inductive method, in correcting the inferred ratio, then our
'oximation will become indefinitely close in the long run; that is
v, closc to the experience to come (not merely close by the exhaus-
of a finite collection) so that if experience in general is to fluctuate
gularly to and fro, in a manner to deprive the ratio sought of all
ite valuc, we shall be able to find out approximately within what
8 it fluctuates. and if, after having one definite value, it changes
ssumes another, we shall be able to find thar out, and in short.
l€ver may be the variations of this ratio in experience, experience
initely extended will enable us to detect them, so as to predict
¥, at last, what its ultimate value mav be, if it have any ultimate
or what the ultimare law of succession of values may be, if there
¥ such ultimate law, or that it ultimately fluctuates irregularly
certain limits, if it do so ultimately fluctuate. Now our infer-
claiming 1o be no more than thus expericntial and provisional,
estly involves no postulate wharever.
Or what is a postulate® It is the formulation of a material fact
% we are not entitled to assume as a premise, but the truth of
IS requusite to the validity of an inference. Any fact, then, which
t be supposed postulated, must either be such that it would ulti-
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mately present itself in experience, or not. If it will present itself,
need not postulate it now in our provisional inference, since we sh|
ultimarely be entitled to use it as a premise. But if it never wo |
present itself in experience, our conclusion is valid but for the possil;|.
ity of this fact being otherwise than assumed, that is, it is valid as fa,
as possible experience goes, and that is all that we claim. Thus, ever,
postulate is cut off, cither by the provisionality or by the experientis|.
ity of our inference. For instance, it has been said that inducuqy
postulates that. if an indefinite succession of samples be drawn, exar.
ined, and thrown back each before the next 1s drawn, then in the [
run every grain will be drawn as often as any other, that is 1o v
postulates that the ratio of the numbers of times in which anv two are
drawn will indefinitely approximate to unity. But no such postulire
is made; for if, on the one hand, we are to have no other experience
of the wheat than from such drawings, it is the ratio that presents itsc|t
in those drawings and not the ratio which belongs to the wheat in s
latent existence that we are endeavoring to determine; while if, on the
other hand, there is some other mode by which the wheat 1s to come
under our knowledge, equivalent to another kind of sampling, so tha
after all our care in stirring up the wheat, some experiential grains vl
present themselves in the first sampling operation more often than
others in the long run, this very singular fact will be sure o g
discovered by the inductive method, which must avail itself of ever
sort of experience; and our inference, which was only provisional,
corrects itself at last. Again, it has been said that induction postulates
that under like circumsrances like events will happen, and that this
postulate is at bottom the same as the principle of universal causation.
But this is a blunder, or bevue, due to thinking exclusively of induc-
tions where the concluded ratio is either 1 or o. If any such proposition
were postulated, it would be that under like circumstances (the cir-
cumstances of drawing the different samples) different events occur 10
the same proportions in all the different sets,—a proposition which s
false and even absurd. But in truth no such thing is postulated, the
experiential character of the inference reducing the condition of valid-
ity to this, that if a certain result does not occur, the opposite result
will be manifested, a condition assured by the provisionality of the
inference. But it may be asked whether it is not conceivable thatever?
instance of a certain class destined to be ever emploved as a datum of
inducrtion should have one character, while every instance destined not
to be so employed should have the opposite character. The answer 1=
that in that case, the instances excluded from being subjects of reason-
ing would not be experienced in the full sense of the word. but would
be among these latent individuals of which our conclusion does not
pretend to speak.

To this account of the rationale of induction I know of but on¢
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tion worth mention: it is that I thus fail to deduce the full degree
rce which this mode of inference in fact possesses; that according
y view, no matter how thorough and elaborate the stirring and
g process had been. the examination of a single handful of grain
d not give me any assurance, sufficient to risk money upon, that
xt handful would not greatly modify the concluded value of the
under inquiry, while, in fact, the assurance would be very high
this ratio was not greatly in crror. If the true ratio of grains of
y A were 0.80 and the handful contained a thousand grains, nine
handfuls out of every ten would contain from 780 to 820 grains
alitv 4. The answer to this is that the calculation given is correct
e know that the units of this handful and the quality inquired
have the normal independence of one another, if for instance the
ng has been complete and the character sampled for has been
d upon in advance of the examination of the sample. But in so far
esc conditions arc not known to be complied with, the above
es ccasc to be applicable. Random sampling and predesignation of
haracter sampled for should always be striven after in inductive
ning, but when they cannot be attained, so long as it is conducted
ly, the inference retains some value. When we cannot ascertain
the sampling has been done or the sample-character selected,
ction still has the essential validity which my present account of
ows it to have.
do not think a man who combines a willingness to be convinced
a power of appreciating an argument upon a difficult subject can
t the reasons which have been given to show that the principle of
ersal necessity cannot be defended as being a postulate of reason-
But then the question immediately arises whether it is not proved
 true, or at least rendered highly probable, by observation of
ianc.
3till, this question ought not long to arrest a person accustomed to
ct upon the force of scientific reasoning. For the essence of the
Ssitarian position is that certain continuous quantities have cer-
xact values. Now, how can observation determine the value of
I 2 quantity with a probable error absolutely n#/? To one who is
nd the scenes, and knows that the most refined comparisons of
, lengths, and angles, far surpassing in precision all other mea-
ents, yct fall behind the accuracy of bank-accounts, and that the
Mary detcrminations of physical constants, such as appear from
ith to month in the journals, are about on a par with an uphol-
er’s mcasurements of carpets and curtains, the idea of mathemati-
Exactitude being demonstrated in the laboratory will appear simply
lous. There is a recognised method of estimating the probable
Bnitudes of errors in physics,—the method of least squares. It is
Iversally admitted that this method makes the errors smaller than
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they really are; yet even according to that theory an error indefin; |
smallis indefinitely improbable: so that any statement to the effecr )|
a certain continuous quantity has a certain exact value, if well-foung y
at all, must be founded on something other than observation.

Still, I am obliged to admit that this rule is subject to a certain
qualification. Namely, it only applics to continuous® quantity. \
certain kinds of continuous quantity arc discontinuous at one or a1 1.,
limits, and for such limits the rule must be modified. Thus, the leny,
of a line cannot be less than zero. Suppose, then, the question arig.
how long a line a certain person had drawn from a marked point
a picce of paper. If no hine at all can be seen, the observed lenyih i
zcro; and the only conclusion this observation warrants is that th,
length of the linc is less than the smallest length visible with the oprica)
power emploved. But indirect observations,—for example, that the
person supposed to have drawn the line was never within fifty fect of
the paper,—may make it probable that no linc at all was made, so that
the concluded length will be strictly zero. In like manner, expericnce
no doubt would warrant the conclusion that there is absolutely no
indigo 1n a given car of wheat, and absolutely no attar in a given lichen.
But such inferences can only be rendered valid by positive expericnuial
cvidence, direct or remote, and cannot rest upon a mere inability to
detect the quantity in question. We have reason to think there 15 no
indigo in the wheart, because we have remarked that wherever indigo
is produced it is produced in considerable quantities, to mention only
onc argument. We have reason to think there is no attar in the lichen.
because esscntial oils scem to be in general peculiar to single specices.
If the question had been whether there was iron in the wheat or the
lichen, though chemical analysis should fail to detect its presence. we
should think some of it probably was there, since iron is almost every-
where. Without any such information, onc way or the other, we could
only abstain from any opinion as to the presence of the substance in
question. It cannot, I conceive, be maintained that we arc in any s/
position than this in regard to the presence of the clement of chance
or spontancous departures from law in nature.

Those observations which are generally adduced in favor of me
chanical causation simply prove that there is an element of regulanty
in nature. and have no bearing whatever upon the question of whether
such regularity is exact and universal, or not. Nay, in regard to this
exactitude, all observation is directly opposed to it: and the most that <af
be said is that a good deal of this observation can be explained avw ¥
T'ry to verify any law of nature, and you will find that the more precis
vour observations, the more certain they will be to show irregular

. : . d
*Continuous is not exactly the right word, but I let it go to aveid a long 3"

irrelevant discussion.
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rures from the law. We are accustomed to ascribe these, and | do
v wrongly, to errors of observation; yet we cannot usually ac-

 for such errors in any antecedently probable way. Trace their
s back far enough, and you will be forced to admit they are always

arbitrary determination, or chance.

t it may be asked whether if there were an element of real chance

s could not pass unobserved. In answer to this question, without
ng to point out that there is an abundance of great events which
ight be tempted to suppose were of thar nature, it will be sim-
o remark that physicists hold that the particles of gases are
about irregularly, substantially as if by real chance, and that
: principles of probabilitics there must occasionally happen to be
ntrations of heat in the gases contrary to the second law of
nodynamics, and these concentrations, occurring in cxplosive
es, must sometimes have tremendous effects. Here, then, is in
ance the very situation supposed: vet no phenomena ever have
led which we are forced to attribute to such chance concentration
at, or which anybody, wise or foolish, has ever dreamed of ac-
ing for in that manner.

1 view of all these considerations, I do not believe that anybody,
in a state of case-hardened ignorance respecting the logic of sci-
can maintain that the precise and universal conformity of facts
w is clearly proved, or even rendered particularly probable, by
servations hitherto made. In this way, the determined advocate
regularity will soon find himsclf driven to a priors reasons to
his thesis. I'hese received such a socdolager from Stuart Mill
mination of Ilamilton,” that holding to them now seems to me
enote a high degree of imperviousness to reason; so that I shall pass
p by with little notice.

10 say that we cannot help believing a given proposition is no
ent, bur 1t 1s a conclusive factif it be true: and with the substitu-
of “I” for “we,” itis true in the mouths of several classes of minds,
lindly passionate, the unreflecting and ignorant, and the person
' has overwhelming evidence before his eyes. But that which has
1 inconceivable to-day has often turned out indisputable on the
row. Inability to conceive is only a stage through which every man
L pass in regard to a number of beliefs—unless endowed with
aordinary obstinacy and obtuseness. His understanding is en-
€d to some blind compulsion which a vigorous mind is pretty sure
N to cast off.

Some seek to back up the a priori position with empirical argu-
AtS. T'hev say that the exact regularitv of the world is a natural
» and that natural beliefs have generally been confirmed by expe-
fice. There is some reason in this. Natural beliefs, however, if they
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generally have a foundation of truth, also require correction 3
purification from natural illusions. The principles of mechanics ;.
undoubtedly natural beliefs; but, for all that, the early formulations ¢
them were exceedingly erroneous. The general approximation to tryg;,
in natural beliefs is, in fact, a case of the general adaptation of genej,
products to recognisable utilities or ends. Now, the adaprations ¢
nature, beautiful and often marvellous as they verily are, are never
found to be quite perfect; so that the argument is quite against 1),
absolute exactitude of any narural belief, including that of the prin:;
ple of causation.

Another argument, or convenient commonplace, is that absolyc
chance is inconceivable. This word has eight current significations. T 1
Century Dictionary enumerates six." Those who talk like this v
hardly be persuaded to say in what sense they mean that chance 1.
inconceivable. Should they do so, it would easily be shown either tha
thev have no sufficient reason for the statement or that the inconcen
bility is of a kind which does not prove that chance is non-existent.

Another a priori argument is that chance is unintelligible; that i,
to say, while it may perhaps be conceivable, it does not disclose to the
eye of reason the how or why of things: and since a hypothesis can onl,
be justified so far as it renders some phenomenon intelligible, we never
can have any right to suppose absolute chance to enter into the produc-
tion of anything in narure. This argument may be considered 1n con-
nection with two others. Namcely, instead of going so far as to say tha
the supposition of chance can never properly be used to explain an:
observed fact, it may be alleged merely that no facts are known which
such a supposition could in any way help in explaining. Or again, the
allegation being still further weakened, it may be said that since depar-
tures from law are not unmistakably observed, chance is not a /v
causa, and ought not unnecessarily to be introduced into a hypothesis.

These are no mean arguments, and require us to exarnine the mat
ter a little more closcly. Come, my superior opponent, let me learn
from your wasdom. It seems to me that every throw of sixes with a pair
of dice is a manifest instance of chance.

“While you would hold a throw of deuce-ace to be brought about
by necessity?" [The opponent’s supposed remarks are placed in quota
uon marks.]

Clearly one throw is as much chance as another.

“Do you think throws of dice are of a different nature from other
events?”

I see that I must say that &/l the diversity and specificalness ol
events is attributable ro chance.

“Would vou, then, deny that there is any regularity in the world?™

That is clearly undeniable. I musr acknowledge there is an approxi-
mate regularity, and that every event is influenced by it. But the
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ersification, specificalness, and irregularity of things | suppose is
nce. A throw of sixes appears to me a case in which this element
icularly obrtrusive.

If you reflect more deeply, vou will come to see that chance is only
ame for a cause that is unknown to us.”

Do you mean that we have no idea whatever what kind of causes
d bring about a throw of sixes?

the contrary, each die moves under the influence of precise
hanical laws.”

But it appears to me that it is not these /aws which made the die
up sixes; for these laws acr just the same when other throws come
The chance lies in the diversity of throws; and this diversity cannot
Jue to laws which are immutable.

The diversity is due to the diverse circumstances under which the
s act. I'he dice lie differently in the box, and the motion given to
box is different. These are the unknown causes which produce the
s, and to which we give the name of chance; not the mechanical
rhich regulates the operation of these causes. You sce you are
ady beginning to think more clearly about this subject.”

Does the operation of mechanical law not increase the diversity?®
roperly not. You must know that the instantancous state of a
'm of particles is defined by six times as many numbers as there
particles, three for the coordinates of each particle’s position, and
ee more for the components of its velocity. This number of num-
s, which expresses the amount of diversity in the system. remains
same at all times. There may be, to be sure, some kind of relation
ween the coérdinates and component velocities of the different
ticles, by means of which the state of the system might be expressed
a smaller number of numbers. But, if this is the case, a precisely
responding relationship must exist between the coordinates and
nponent velocities at any other time, though it may doubtless be a
ation less obvious to us. Fhus, the intrinsic complexity of the system
he same at all times.”

' Very well, my obliging opponent, we have now reached an issue.
think all the arbitrary specifications of the universe were intro-
*ed in one dose, in the beginning, if there was a beginning, and that
€ varicty and complication of nature has always been just as much
It is now. But I, for my part, think that the diversification, the
ecification, has been continually taking place. Should you conde-
end to ask me why I so think, I should give my reasons as follows:
1) Question any science which deals with the course of time. Con-
der the life of an individual animal or plant, or of a mind. Glance at
e history of states, of institutions, of language, of idcas. Examine the
liccessions of forms shown by paleontology, the history of the globe
b set forth in geology, of what the astronomer is able to make out
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concerning the changes of stellar systems. Evervwhere the main f;
is growth and increasing complexity. Death and corruption are mer
accidents or secondary phenomena. Among some of the lower or
nisms, it i1s a moot point with biologists whether there be anyth ),
which ought to be called death. Races, at any rate, do not die out excc
under unfavorable circumstances. From these broad and ubiquit.,
facts we may fairly infer. by the most unexceptionable logic, that ther
is probablv in nature some agency by which the complexity and diy
sity of things can be increased; and that consequently the rule
mechanical nccessity meets in some way with interference.

2) By thus admitting pure spontaneity or life as a character of ¢
universe, acting always and everywhere though restrained within n
row bounds by law, producing infinitesimal departures from law con
tinually, and great ones with infinite infrequency, I account for all th
variety and diversity of the universe, in the only sense in which
really sui generis and new can be said to be accounted for. The ordin
view has to admit the inexhaustible mulitudinous variety of the world,
has to admit that its mechanical law cannot account for this in the lea
thar varicty can spring only from spontaneity, and yet denies with
any evidence or reason the existence of rhis spontancity, or else sho
it back to the beginning of time and supposes it dead ever since |
superior logic of my view appears to me not casily controverted

3) When I ask the necessitarian how he would explain the diver
and irregularity of the universe, he replies to me out of the treasun
of his wisdom that irregularity is something which from the naturc of
things we must not seck to explain. Abashed ar this, I seek to cover m
confusion by asking how he would explain the uniformiry and regulor-
ity of the universe, whercupon he tells me thar the laws of nature re
immutable and ultimate facts, and no account is to be given of thom
But my hypothesis of spontancity does explain irregularity, in a cei-
tain sensc; that is, it explains the general fact of irregularity, though
not, of course, what cach lawless event is to be. At the same tme. by
thus loosening the bond of necessity, it gives room for the influcnce
of another kind of causation, such as scems to be operative in the mind
in the formation of associations, and enables us to understand how the
uniformity of naturc could have been brought about. That sing!
events should be hard and unintelligible, logic will permit without
difficulty: we do not expect to make the shock of a personally expen
enced carthquake appear natural and reasonable by any amount ¢
cogitation. But logic does expect things general to be understandable
To say that there is a universal law, and that it 1s a hard, ulumate
unintelligible fact, the why and wherefore of which can never D¢
inquired into, at this a sound logic will revolt; and will pass over 31
once to a method of philosophising which does not thus barricade the
road of discovery.
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4) Necessitarianism cannot logically stop short of making the

hole action of the mind a part of the phyvsical universe. Our notion

t we decide what we are going to do, if as the necessitarian says, it

been calculable since the earliest times, is reduced to illusion.

, consciousness in general thus becomes a mere illusory aspect

aterial system. What we call red, green, and violet are in reality

y different rates of vibration. The sole reality 1s the distribution of
lities of matter in space and time. Brain-matter is protoplasm in a

ain degree and kind of complication,—a certain arrangement of
hanical particles. Its feeling is but an inward aspect, a phantom.

from the positions and velocities of the particles at any one in-

t, and the knowledge of the immutable forces, the positions at all

or times are calculable; so that the universe of space, time, and

ter is a rounded system uninterfered with from elsewhere. Bur

the state of feeling at any instant, there is no reason to suppose
states of fecling at all other instants arc thus exactly calculable; so
t fecling is, as I said. a mere fragmentary and illusive aspect of the
rerse. This is the way, then, that necessitarianism has to make up
iccounts. It enters consciousness under the head of sundrics, as a
sotten trifle; its scheme of the universe would be more satisfactory
his little fact could be dropped out of sight. On the other hand, by
ppusing the rigid exactitude of causation to yicld, I care not how
—be it but by a strictly infinitesimal amount,—w¢ gain room to
t mind into our scheme, and to put it into the place where it is
ded, into the position which, as the sole self-intelligible thing, it1s
itled to occupy, that of the fountain of existence; and in so doing
solve the problem of the connection of soul and body.

5) But I must leave undeveloped the chief of my reasons, and can
ly adumbrate it. The hypothesis of chance-spontaneity is one whose
vitable consequences are capable of being traced out with mathe-
itical precision into considerable detail. Much of this I have done
1 find the consequences to agree with observed facts to an extent
hich sectns 1o me remarkable. But the matter and methods of reason-
g are novel, and [ have no right to promise that other mathematicians
all find iny deductions as satisfactory as I myself do, so that the
ongest reason for my belief must for the present remain a private
50n of my own, and cannot influence others. I mention it to explain
wn position: and partly to indicate to future mathematical specu-
5 a veritable gold-mine, should time and circumstances and the
fidger of all joys prevent my opening it to the world.

If now 1. in my turn, inquire of the necessitarian why he prefers
Supposc that all specification goes back to the beginning of things,
ill answer me with one of thosc last three arguments which 1 left
answercd.

First, he may say that chance is a thing absolutely unintelligible,
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and therefore that we never can be entitled to make such a suppositior,
But does not this objection smack of naive impudence? It is not min.
it is his own conception of the universe which lcads abruptly up ¢,
hard, ultimate, inexplicable, immutable law, on the one hand, and
inexplicable specification and diversification of circumstances on the
other. My view, on the contrary, hypothetises nothing at all, unless i
be hypothesis to say that all specification came about in some sens:.
and is not to be accepred as unaccountable. 1o undertake to accoun
for anything by saving baldly that it is duc to chance would, indeed
be futile. But this I do not do. I make use of chance chiefly to make
room for a principle of generalisation, or tendency to form habii.
which I hold has produced all regularities. T'he mechanical philoso-
pher leaves the whole specification of the world utterly unaccounted
for, which is pretty nearly as bad as to boldly attribute it to chance
I attribute it altogether to chance, it is true, but to chance in the form
of a spontaneity which is to some degree regular. It scems to me clear
at any rate that onc of these two positions must be taken, or clse
specification must be supposed due to a spontaneity which develops
itself in a certain and not in a chance way, by an objective logic like
that of Hegel. This last way I leave as an open possibility, for the
present; for it is as much opposed to the necessitarian scheme of exis
tence as my own theory is.

Secondly, the necessitarian may say there are, at any rate, no ob
served phenomena which the hypothesis of chance could aid in ex
plaining. In reply, I point first to the phenomenon of growth and
developing complexity, which appears to be universal, and which
though it may possibly be an affair of mechanism perhaps, certainly
presents all the appearance of increasing diversification. Then. there
is variety itself, beyond comparison the most obtrusive character of the
universe: no mechanism can account for this. ‘Fhen, there is the very
fact the necessitarian most insists upon, the regularity of the universe
which for him serves only to block the road of inquiry. Then, there
are the regular relationships between the laws of nature,—similarities
and comparative characters, which appeal to our intclligence as its
cousins, and call upon us for a reason. Finally, there is consciousness.
feeling, a patent fact enough, but a very inconvenient onc to the
mechanical philosopher.

Thirdly, the necessitarian may say that chance is not a vera causo.
that we cannot know positively there is any such element in the uni-
verse. But the doctrine of the zera causa has nothing to do with elemen-
tary conceptions. Pushed to that extreme, it at once cuts off belief in
the existence of a material universe; and without that necessitarianism
could hardly maintain its ground. Besides, variety is a fact which must
be admitted; and the theory of chance merely consists in supposing
this diversificarion does not antedate all time. Moreover, the avoidance
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aypotheses involving causes nowhere positively known to act—is
v a recommendartion of logic, not a positive command. It cannot be
nulated in any precise terms without at once betraying its untena-
character,—1 mean as rigid rule, for as a recommendation it 1s
slesome enough.

 belicve | have thus subjected to fair examination all the important
sons for adhering to the theory of universal necessity, and have
vn their nullity. I earnestly beg that whocver may detect any flaw
nv reasoning will point it out to me, either privately or publicly;
if I am wrong, it much concerns me to be set right speedily.® If my
pment remains unrefuted, it will be time, 1 think, to doubt the
olute truth of the principle of universal law; and when once such
pubt has obtained a living root in any man’s mind, my cause with
1, I am persuaded, is gained.
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The Law of Mind

P 477: The Monist 2 (July 1892):533—59. [Also published in
CP 6.102-63.] In this paper, Peirce develops bis synechbism, the
doctrine that continuity 1s “of prime importance in philoso-
pby” and, according to which, the one law of mind is that
ideas tend to spread and to affect other ideas but that, in
spreading, they lose intensity as they gain generality. I'rom
synechism, the doctrines of logical realism, objective idealism,
and tychism follow. Peirce also considers continuity from the
standpoint of matbematics (wwith reference to Cantor), and be
ssolates tiwo fundamental properties of a continuous sertes:
Anistotelicity (every continuum contatns its limits) and Kan-
ticity (every continuum is infinitely divisible); applying the
Sformer to philosophy, be finds that consciousness essentially
occupies time. He also claims that the three principal types of
mental action correspond to the three main classes of logical
inference.

In an article published in The Monist for January 1891, I endear-
ored to show what ideas ought to form the warp of a system of phi-
losophy, and particularly emphasised rthat of absolure chance. In the
number of April 1892, I argued further in favor of that way of think-
ing, which it will be convenient to christen tychism (from 70X7).
chance).! A serious student of philosophy will be in no haste to ac-
cept or reject this doctrine; but he will see in it one of the chicf
attitudes which speculative thought may rake, fecling thar it is not
for an individual, nor for an age, to pronounce upon a fundament:!
question of philosophy. That is a task for a wholc era to work out ]
have begun by showing that tychism must give birth to an evolution
ary cosmology, in which all the regularities of nature and of mind
are regarded as products of growth, and to a Schelling-fashioned ide
alism which holds matter to be mere specialised and partially dead-
ened mind. | may mention, for the benefit of those who are curious
in studying mental biographics, that I was born and reared in the
neighborhood of Concord,—I mean in Cambridge,—at the tnc
when Emcrson, Hedge, and their friends were disseminating the
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as that they had caught from Schelling, and Schelliag from Ploti-
s, from Boehm, or from God knows what minds stricken with the
nstrous mysticism of the East. But the atmosphere of Cambridge
] many an antiscptic against Concord transcendenuism: and |
not conscious of having contracted any of that viws Neverthe-
it is probable that some cultured bacilli, some benignnt form of
asc was implanted in my soul, unawares, and that now, after
r incubation, it comes to the surface, modified by mzhematical
ceptions and by training in physical investigations
'he next step in the study of cosmology must be toeumine the
eral law of mental acuon. In doing this, T shall for the time drop
ychisin out of view, in order to allow a free and independent
ansion to another conception signalised in my first Mhwis-paper as
of the most indispensible to philosophy, though itsznot there
2lt upon; | mean the idca of continuity. The tendeny to regard
tinuity, in the sense in which I shall define it, as anida of prime
yortance in philosophy may convenicntly be termed ynebism. The
nt paper is intended chiefly to show what synechisniand what
to. | attempted, a good many years ago, to developihis doctrine
the Journal of Speculative Philosopby (Vol. 11); but I anzble now to
prove upon that exposition, in which I was a liuk linded by
yminalistic prepossessions. | refer to it, because studens may possi-
' find that some points not sufficicntly explained n the present
are cleared up in those earlier ones.’

Waar Tue Law Is

sgical analysis applicd to mental phenomena shows hat there 1s
t one law of mind, namely, that ideas tend to spreadwatinuously
d to affect certain others which stand to them in a pelar relation
faflectibility. In this spreading they lose intensity, andepecially the
wer of affecting others, but gain generality and become welded with
her idcas.

1 set down this formula at the beginning, for convenince; and now

ed to comment upon it

Ixpivipvarrry or Ibeas

We are accustomed to speak of ideas as reproduced, s pssed from
Ind to mind, as similar or dissimilar to one another. and, in short,
$ if they were substantial things; nor can any reasonabl ohjection be

sed to such expressions. But taking the word “idea” nthe sense of
event in an individual consciousness, it is clear thaian idea once
st is pone forever, and any supposed recurrence of itisanother idea.
Nese two ideas are not present in the same state of consosness, and
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therefore cannot possibly be compared. To say, therefore, that they
similar can only mean that an occult power from the depths of the sou|
forces us to connect them in our thoughts after they are both no m,;.
We mav note, here, in passing that of the two generally recognis.q
principles of association, contiguity and similarity, the former i ,
connection due to a power without, the latter a connection duc 1, ,
power within.

But whar can it mean to say that ideas wholly past are though: (¢
at all, anv longer? They are utterly unknowable. What distinct meap.
ing can attach to saving that an idea in the past in any way affects ap
idea in the future, from which it is completely detached® A phrace
between the assertion and the denial of which there can in no case b
any sensible difference is mere gibberish.

I will not dwell further upon this point, because it is a common.
place of philosophy.

ConTINuITY OF IpEAS

We have here before us a question of difficulty, analogous 1o the
question of nominalism and realism. But when once it has been clearly
formulated, logic leaves room for one answer only. How can a pastidea
be present? Can it be present vicariously?® To a certain extent, perhaps.
but not merely so: for then the question would arise how the past idea
can be related to its vicarious representation. The relation, being be-
tween Ideas, can only exist in some consciousness: now that past idea
was in no consciousness but that past consciousness that alone con-
wtained it; and that did not embrace the vicarious idea.

Some minds will here jump to the conclusion that a past idea
cannot in any sense be present. But that is hasty and illogical. How
extravagant, too, to pronounce our whole knowledge of the past o b¢
mere delusion! Yet it would seem that the past is as completely beyond
the bonds of possible experience as a Kantian thing-in-itself.

How can a past idea be present? Not vicariously. Then, only b
direct perception. In other words, to be present, it must be ipso /acf0
present. 'F'hat is, it cannot be wholly past; it can only be going. '™
finitesimally past, less past than any assignable past date. We are thus
brought to the conclusion that the present is connected with the past
by a series of real infinitesimal steps.

It has already been suggested by psychologists that consciousnes?
necessarily embraces an interval of time. But if a finite time be meant.
the opinit;n is not tenable. If the sensation that precedes the prcht‘m,
by half a second were still immediately before me, then, on the sam¢
p'rincip!e. the sensation preceding that would be immediately present:
and so on ad infinitum. Now, since there is a time, say a year, at the
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f which an idca is no longer ipso facto present, it follows that this
e of any finite interval, however short.

it yet consciousness must essentially cover an interval of time; for
d not, we could gain no knowledge of time, and not merely no
ous cognition of it, but no conception whatever. We are, there-
forced to say that we arc immediately conscious through an
esimal interval of time.

s is all that is requisite. For, in this infinitesimal interval, not
s consciousness continuous in a subjective sense, that is, consid-
s a subject or substance having the attribute of duration; but also,
e it is immediate consciousness, its object is 1pso facto continu-
n fact, this infinitesimally spread-out consciousness is a direct
2 of its contents as spread out. This will be further elucidated
. In an infinitesimal interval we directly perceive the temporal
nce of its beginning, middle, and end,—not, of course, in the way
ognition, for recognition is only of the past, but in the way of
diate feeling. Now upon this interval follows another, whose
ning is the middle of the former, and whose middle is the end of
er. Here, we have an immediate perception of the temporal
nce of its beginning, middle, and end, or say of the second, third,
urth instants. From these two immediate perceptions, we gain
iate, or inferential, perception of the relation of all four instants.
nediate perception is objectively, or as to the object represented,
d over the four instants; but subjectively, or as itself the subject
ation, 1t i1s completely embraced in the second moment. [The
‘will observe that I usc the word mstant to mean a point of time,
ment to mean an infinitesimal duration.| If it is objected that,
the theory proposed, we must have more than a mediate perecep-
f the succession of the four instants, | grant it; for the sum of the
nfinitesimal intervals is itself infinitesimal, so that ir is immedi-
perceived. It is immediately perceived in the whole interval, but
mediately perceived in the last two-thirds of the interval. Now,
ere be an indefinite succession of these inferential acts of compar-
* Perception; and it is plain that the last moment will contain
ftively the whole series. Let there be, not merely an indefinite
1on, but a continuous flow of inference through a finite time;
result will be a mediate objective consciousness of the whole
n the last moment. In this last moment, the whole series will be
niscd, or known as known before, except only the last moment,
of course will be absolutely unrecognisable to itsclf. Indeed,
this last moment will be recognised like the rest, or, at least be
Eginning to be so. There is a little elenchus, or appearance of
Fadiction, here, which the ordinary logic of reflection quite suf-
10 resolve.
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InFiziry axp Continurmy, iv GENERAL ) reasonings are examples of the syllogism of transposed
5

e proposition that finite and infinite collections are distin-
d by the applicability to the former of the syllogism of trans-
quantity ought to be regarded as the basal one of scientific
ic.

rson does not know how to reason logically, and I must say
great many fairly good mathematicians,—vea distinguished
fall under this category, but simply uses a rule of thumb 1n
v drawing inferences like other inferences that have turned out
ill, of course, be continually falling into error about infinite
rs. The truth is such people do not reason, at all. But for the few
p reason. reasoning about infinite numbers is easier than about
mbers, because the complicated svllogism of transposed quan-
not called for. For example, that the whole is greater than its
not an axiom, as that eminently bad reasoner, Euclid, made it
It is a theorem readily proved by means of a syllogism of trans-
quantity, but not otherwise. Of finite collections it is true, of
te collections false. Thus, a part of the whole numbers are even
ers. Yet the even numbers are no fewer than all the numbers; an
At proposition since if every number in the whole series of whole
ers be doubled, the result will be the series of even numbers.

1,2, 3,4 5 6, etc.
2.4, 6, 8, 10, 12, etc.

Most of the mathematicians who during the last two generarj,,
have treated the differential calculus have been of the opinion (h,, 3:
infinitesimal quantity is an absurdity; although, with their habityg)
caution, they have often added “or, at any rate, the conception rm
infinitesimal is so difficult. that we practically cannot reason aly
with confidence and security.” Accordingly, the doctrine of linic 1,
been invented to evade the difficulty, or, as some say, to explai, .
signification of the word “infinitesimal.” This doctrine, in onc (o,
or another, is taught in all the text-books, though in some of ther ),
as an alternative view of the matter; it answers well enough the .
poses of calculation, though even in that application it has its ditlicyl.
ties.

T he illumination of the subject by a strict notation for the logic of
relatives had shown me clearly and evidently that the idea of an in.
finitesimal involves no contradiction, before I became acquainted with
the writings of Dr. Georg Cantor (though many of these had alrcady
appeared in the Mathematische Annalen and in Borchardt’s Journal. 1 not
yet in the Acta Mathematica, all mathematical journals of the first dis-
tinction), in which the same view is defended with extraordinary
genius and penetrating logic.’

‘The prevalent opinion is that finite numbers are the only ones that
we can reason about, at least, in any ordinary mode of reasoning. or,
as some authors express it, they are the only numbers that can be
reasoned about mathematically. But this is an irrational prejudice. |
long ago showed* that finite collections are distinguished from infinite ny distinct doubles of numbers as there are of distinct numbers.
ones only by one circumstance and its consequences, namely, that to Bbublet of numbers are all even numbers.
them is applicable a peculiar and unusual mode of reasoning called by A truth, of infinite collections there are but two grades of magni-
its discoverer, De Morgan, the “svllogism of transposed quantity.”

Balzac, in the introduction of his Physiologie du mariage, rcmarks
that every voung Frenchman boasts of having seduced some French:
woman. Now, as a woman can only be seduced once, and there are no
more Frenchwomen than Frenchmen, it follows, if these boasts 4r¢
true, that no French women escape seduction. If their number be
finite, the reasoning holds. But since the population is continually ed. “mathematical induction.”®
increasing, and the seduced are on the average vounger than the “Cd”ci \S an example of this reasoning, Fuler’s demonstration of the
ers, the conclusion need not be true. In like manner, De Morgan. ® mial theorem for integral powers may be given. The theorem is
an actuary, might have argued that if an insurance company par® 'q + )", where 2 is a whole number, may be expanded into the
its insured on an average more than they have ever paid it, including Of a series of terms of which the first is x”y© and cach of the others
interest, it must losc money. But cvery modern actuary would sc¢? rived from the next preceding by dimin}shing the exponent of x
fallacv in that, since the business is continually on the increase. H_”t and multiplying by that exponent and at the same time increasing
should war. or other cataclysm, causc the class of insured to be a ﬁﬂ_“c ponent of y by 1 and dividing by that increased exponcnt. Now,
one. the conclusion would turn out painfully correct, after all. The pose this prupos'itiun to be truc for a certain exponent, n = M, then

r every number there 1s a distinet even number. In facet, there are

d from an infinite one by the applicability to it of a special mode
asoning, the syllogism of transposed quantity, so, as | showed in
r last referred to, a numerable collection is distinguished from
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it must also be true for n = M + 1. For let onc of the terms in the
expansion of (x + .)-)M be written Ax?y9. Then. this term with the tw,
following will be

Axqu+Aq—f_i-rP-1yq+l+A _2_P=1,p-2,942

g+ lg+2
Now, when (x + »)# is multiplied by ¥ + v to give (x + y)M+! .
mulrtiply first by x and then by y instead of by v and add the two
results. When we multiply by x, the sccond of the above three terins
will be the only one giving a term involving xPy9+! and the third wi|
be the only one giving a term in x” ~'y? 2. and when we multiply by
y, the first will be the only term giving a term in x”y9%! and ¢
second will be the only term giving a term in x?~ 'y9+2 Hence,
addmg like terms, we find that the cocfficient of x”y7+! in the expan
sion of (x + y)¥*! will be the sum of the coefficients of the first tuo,
of the above three terms, and that the coefficient of x#~'y9+2 will b,
the sum of the coefficients of the last two terms. Hence, two successive
terms in the expansion of (x + y)* ! will be

P_\.pyq+] P P\ . p—1,g+2
A(l+q+l):ry 4+ A— (]+ +2)x y

q+1
1 pPrg+l
=4*°“____+?+ Pyg+1 4 44
q+1 ) - g+ 1

L - lyg+ 2
q+2
It is, thus, seen that the succession of terms follows the rule. Thus i
any integral power follows the rule, so also does the next higher
power. But the first power obviously follows the rule. Hence, all
powers do so.

Such reasoning holds good of any collection of objccts capable of
being ranged in a series which though it may be endless. can be nuini-
bered so thar each member of it receives a definite integral number.
For instance, all the whole numbers constitute such a numerable col
lection. Again, all numbers resulting from operating according to any
definite rule with any finite number of whole numbers form such =
collection. For they may be arranged in a series thus. Let F be the
svmbol of operation. First operate on 1, giving F(1). Then, operate on
a second 1, giving F(r1). Next, introduce 2, giving 3rd, F(2); 4th, F(z.10)
sth, F(1.2); 6th, F(2,2). Next usc a third variable giving 7th, F(i,1,1): &th.
F(2,1.0); oth, F(1,2,1); 1oth, F(2.2.0); nth, F(1,1,2); r2th, F(2.,2); 13th F(1,2.2):
14th, F(2,2,2). Next introduce 3, and so on, alternately introducing new
variables and new figures; and in this way it is plain that every arrange-
ment of integral values of the variables will receive a numbered place
in the series.*

*This proposition is substantially the same as a theorem of Cantor. though it is
enunciated in 2 much more general form.”
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e class of endless but numerable collections (so called because
v can be so ranged thar to each one corresponds a distinet whole
mber) is very large. But there are collections which are certainly
erable. Such is the collection of all numbers to which endless
of decimals are capable of approximating. It has been recognised
e the time of Euclid that certain numbers are surd or incommen-
able, and are not exactly expressible by any finite series of decimals,
by a circulating decimal. Such is the ratio of the circumference of
rele to its diameter, which we know is nearly 3.1415926. The calcula-
of this number has been carried to over 700 figures without the
atest appearance of regularity in their sequence. The demonstra-
s that this and many other numbers are incommensurable are
t. That the entire collection of incommensurable numbers is
ymerable has been clearly proved by Cantor.® I omit the demon-
tion; but it 1s easy to see that to discriminate one from some other
Id, in general, require the use of an endless series of numbers.
v if they cannot be exactly expressed and discriminated, clearly
i cannot be ranged in a linear series.

t is evident that there are as many points on a line or in an
rval of time as there are of real numbers in all. These are, there-
e, innumerable collections. Many mathematicians have incau-
asly assumed that the points on a surface or in a solid are more
thuse on a line. But this has been refuted by Cantor.” Indeed. it
ovious that for every set of values of coordinates there is a single
linct number. Suppose, for instance, the values of the coordinates
ie between 0 and +1. Then if we compose a number by putting
the first decimal place the first figure of the first codrdinate, in the
nd the first figure of the second coordinate, and so on, and when
first figures are all dealt out go on to the second figures in like
anner, it is plain that the values of the coordinates can be read off
m the single resulung number, so that a triad or tetrad of num-
'S, each having innumerable values, has no more values than a sin-
incommensurable number.

ere the number of dimensions infinite, this would fail; and the
lection of infinite sets of numbers having each innumerable varia-
ns, might, therefore, be greater than the simple innumerable collec-
N, and might be called endlessly infinite. The single individuals of
th a collection could not, however, be designated, even approxi-
ely, so that this is indeed a magnitude concerning which it would
possible to reason only in the most general way, if at all.
Although there are but two grades of magnitudes of infinite collec-
NS, vet when certain conditions are imposed upon the order in
Nich individuals arc taken, distinctions of magnitude arise from that
use. Thus, if a simply endless series be doubled by separating cach
Nit into two parts, the successive first parts and also the second parts
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being taken in the same order as the units from which they are deriveg
this double endless series will, so long as it 1s taken in that orde;
appear as twice as large as the original serics. In like manner (),
product of two innumerable collections, that is, the collection of posg,
ble pairs composed of one individual of each, if the order of continu;,
is to be maintained, is, by virtue of that order, infinitely greater thy,,
either of the component collections.

We now come to the difficult question, What is continuity? Kan
confounds it with infinite divisibility, saving that the essential chara .
ter of a continuous series is that between any two members of it a thirg
can always be found.'® This 1s an analysis beautifully clear and defy.
nite; but unfortunately, it breaks down under the first test. For accord.
ing to this, the entire series of rational fractions arranged in the order
of their magnitude, would be an infinite series, although the rationy|
fractions are numerable, while the points of a line are innumecrabic.
Nay, worse yert, if from that series of fractions any two wirth all tha
lie between them be excised, and any number of such finite gaps be
made, Kant's definition is still truc of the series, though it has lost 4]
appearance of continuity.

Cantor defines a continuous serics as one which is concarenared and
perfect.'! By a concatenated series, he means such a one that if any two
points are given in it, and any finite distance, however small. it is
possible to proceed from the first point to the second through a succes
sion of points of the series cach at a distance from the preceding on
less than the given distance. This is true of the scries of rational
fractions ranged in the order of their magnitude. By a perfect series.
he means one which contains every point such that there is no distance
so small that this point has not an infinity of points of the serics within
that distance of it. This is true of the series of numbers betwcen o and
1 capable of being expressed by decimals in which only the digits o and
1 occur.

It must be granted that Cantor’s definition includes every scries
that is continuous; nor can it be objected that it includes any important
or indubitable case of a scrics not continuous. Nevertheless, 1t has
some serious defects. In the first place, it turns upon metrical consider-
ations; while the distinction between a continuous and a discontinuous
series is manifestly non-metrical. In the next place, a perfect scries 1
defined as onc containing “every point” of a certain description. But
no positive idea is conveyed of what all the points are: that is definition
by ncgation, and cannot be admitted. If that sort of thing werc 2!
lowed, it would be very casy to sav, at once, that the continuous hineat
series of points is one which contains every point of the line betwech
its extremities. Finally, Cantor’s definition does not convey a distinct
notion of what the components of the conception of continuity arc. Ir
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seniously wraps up its properties in two scparate parcels, but does
t display them to our intelligence.

ant's definition expresses one simple property of a continuum;'?
it allows of gaps in the series. To mend the definition, it 1s only
gssary to notice how these gaps can occur. Let us suppose, then, a
ar series of points extending from a point, A, to a point, B, having
from B to a third point, C, and thence extending to a final limit,
and lct us suppose this series conforms to Kant’s definition. Then,
he two points, B and C, one or both must be excluded from the
es; for otherwise, by the definition, there would be points between
m. That is, if the series contains C, though it contains all the points
to B, it cannot contain B. What 1s required, therefore, is to state in
»-metrical terms that if a series of points up to a limit is included
y continuum the limit is included. It may be remarked thar this is
e property of a continuum to which Aristotle’s attention seems to
ve been directed when he defines a continuum as something whose
s have a common limit."* The property may be exactly stated as
lows: If a linear series of points is continuous between two points,
and D, and if an endless series of points be taken, the first of them
pween A and ) and cach of the others between the last preceding
¢ and D. then there is a point of the continuous series between all
at endless series of points and D, and such that every other point of
hich this is true lies between this point and D. For example, take any
mber between o and 1, as 0.a; then, any number between o.r and 1,
o.11; then any number between o.n1 and 1, as o.11; and so on, without
. Then, because the series of real numbers between o and 1 is
Aitinuous, there must be a /least real number, greater than every
mber of that endless serics. This property, which may be called the
istotelicity of the series, together with Kant's property, or 1ts Kan-
ity, completes the definition of a continuous series.

The property of Aristotehcity may be roughly stated thus: a con-
um contains the end point belonging to every endless series of
ints which it contains. An obvious corollary is that every continuum
tains its limits. But in using this principle it is necessary to observe
at a series may be continuous except in this, that it omits one or both
the limits.

Our ideas will find expression more conveniently if, instead of
nnts upon a line, we speak of real numbers. Every rcal number is,
one sense, the limit of a series, for it can be indefinitely approx-
lated to. Whether every real number is a hmit of a regular series may
rhaps be open to doubt. But the series referred to in the definition
Aristotelicity must be understood as including all scries whether
*gular or not. Conscquently, it is implied that between any two points
I innumcrable series of points can be taken.

>
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Every number whose expression in decimals requires but a finj.
number of places of decimals is commensurable. Therefore, incon,.
mensurable numbers suppose an infinitieth place of decimals. T}
word infinitesimal is simply the Latin form of infinitieth; that s 1 ;.
an ordinal formed from wnfinttum, as centesimal from cemtum. |'hy,
continuity supposes infinitesimal quantities. There is nothing contr,.
dictory about the idea of such quantities. In adding and multiplyir,
them the continuity must not be broken up, and consequently they . rc
precisely like any other quantities, except that neither the svllogi i,
of transposed quanuty nor the Fermatian inference applies to them

If 4 1s a finite quantity and 1 an infinitesimal, then in a certain sense
we may write A 4 1 =A. That is to say, this is so for all purposes of
measurement. But this principle must not be applied except to get rid
of all the terms in the highest order of infinitesimals present. As
mathematician, I prefer the method of infinitesimals to that of limits.
as far easier and less infested with snares.’* Indeed, the latter, as stated
in some books, involves propositions that are false; but this 1s not the
case with the forms of the method used by Cauchy, Duhamcl, and
others." As they understand the doctrine of himits, it involves the
notion of continuity, and therefore contains in another shape the ver:
same ideas as the doctrine of infinitesimals.

Let us now consider an aspect of the Aristotelical principle which
is particularlv important in philosophy. Suppose a surface to be part
red and part blue; so that every point on it is either red or blue, and.
of course, no part can be both red and blue. What, then, is the colos
of the boundary linc between the red and the blue? The answer is that
red or blue, to exist at all, must be spread over a surface; and the color
of the surface is the color of the surface in the immediate neighborhood
of the point. I purposely use a vague form of expression. Now, as the
parts of the surface in the immediate neighborhood of any ordinar:
point upon a curved boundary are half of them red and halt blue, it
follows that the boundary is half red and half blue. In like manner, we
find it necessary to hold that consciousness essentially occupies time:
and what is present to the mind at any ordinary instant, is what s
present during a moment in which that instant occurs. Thus, the
present is half past and half to come. Again, the color of the parts of
a surface at any finite distance from a point, has nothing to do w ith
its color just at that point; and, in the parallel, the feeling at any finite
interval from the present has nothing to do with the present feeling.
except vicariously. Take another case: the velocity of a particle at any
instant of time is its mean velocity during an infinitesimal instant in
which that time is contained. Just so my immediate feeling is m»
feeling through an infinitesimal duration containing the present 1n-
stant.
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AxaLysis oF Trve

One of the most marked features about the law of mind is that it
kes time to have a definite direction of flow from past to future. The

re 1s no more distinction between the two opposite directions in
e than between moving northward and moving southward.
In order, therefore, to analyse the law of mind, we must begin by

any individual state of feeling, all others are of two classes, those
hich affect this one (or have a tendency to affect 1t, and what this

is affectible by B, B is nor affectible by A.
If, of two states, cach is absolutely unaffectible by the other, they

veen a given state and any other state which can be reached by
ing states between this state and any third state, these inserted

d state mentioned immediately affects or is affccted by the first,
he scnse that in the one the other is 1pso facto present in a reduced
gree.
hese propositions involve a definition of time and of its flow. Over
d above this definition they involve a doctrine, namely, that every
ate of feeling is affcctible by cvery carlier state.

TuaT FeeLings Have Intexsive ContinuiTy

Time with its continuity logically involves some other kind of
ntinuity than its own. Time, as the universal form of change, cannot
15t unless there is something to undergo change, and to undergo a
Ange continuous in time, there must be a continuity of changeable
alitics. Of the continuity of intrinsic qualities of feeling we can now
rm but a feeble conception. The development of the human mind has
actically cxtinguished all feelings, except a few sporadic kinds,
und, colors, smells, warmth, erc., which now appear to be discon-
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nected and disparate. In the case of colors, there is a tridimensiq
spread of feelings. Originally, all feelings may have been connected
the same way. and the presumption is that the number of dimensi
was endless. For development essentially involves a limitation of pog.;.
bilities. But given a number of dimensions of fecling, all possil.
varieties are obtainable by varying the intensitics of the different ¢}
ments. Accordingly, time logically supposes a continuous range
intensity in feeling. It follows, then, from the definition of continuiry
that when any particular kind of fecling is present, an infinitesing,|
continuum of all feclings differing infinitesimally from that is prese ¢

THat Feernines Have Seatian Exvexsion

Consider a gob of protoplasm, say an amaeba or a slime-mold |
does not differ in any radical way from the contents of a nerve-ce|l.
though its functions may be less specialised. There is no doubt that this
slime-mold, or this ameba, or at any rate some similar mass of proto-
plasm feels. That is to say, it feels when it is in its excited condition.
Bur note how it behaves. When the whole is quiescent and rigid. .
place upon it is irritated. Just at this point, an active motion is set up.
and this gradually spreads to other parts. In this action, no unity nor
relation to a nucleus, or other unitary organ can be discerned. It s
mere amorphous continuum of protoplasm, with feeling passing from
one part to another. Nor is there anything like a wave-motion. Th
activity does not advance to new parts just as fast as it leaves old parts
Rather, in the beginning, it dies out at a slower rate than that at which
it spreads. And while the process is going on, by exciting the mass at
another point, a second quite independent state of excitation will be
set up. In some places, neither excitation will exist, in others each
scparatcly, in still other places, both cffects will be added rogether
Whatever there is in the whole phenomenon to make us think there
is feeling in such a mass of protoplasm,—fee/ing. but plainly no person-
aliry,—goes logically to show that that fecling has a subjective, of
substantial, spatial extension, as the excited state has. This is, no doubt.
a difficult idea to scize, for the reason that it is a subjecuve, not anl
objective, extension. It is not that we have a fecling of bigncss: though
Professor James, perhaps rightly, teaches that we have.'® It is that the
fecling, as a subject of inhesion, is big. Moreover, our own feelings 4r¢
focused in attention to such a degree that we are not aware that idcas
arc not brought to an absolute unity; just as nobody not instructed by
special experiment has any idea how very, very little of the field of
vision is distinct. Still, we all know how the attention wanders about
among our feelings: and this fact shows that those feclings that are
not coirdinated in attention have a reciprocal externality, although
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are present at the same time. But we must not tax imruspec-
0 make a phenomenon manifest which essentially involves exter-

nce space is continuous. it follows that there must be an immedi-
mmunity of feeling between parts of mind infinitesimally near
ier. Without this, I believe it would have been impossible for
; external to one another, ever to become coiirdinated, and
¢ impossible for any coordination to be established in the action
nerve-matter of one brain.

AFFECTIONS OF IDEAsS

t we are met by the question what 1s meant by saying that one
ffects another. The unravelment of this problem requires us to
put phenomena a little further.
ree elements go to make up an idea. The first is its intrinsic
as a feeling. The second is the energy with which it affects
ideas, an energy which is infinite in the here-and-nowness
mediate scnsation, finite and relative in the recency of the past.
third clement is the tendency of an idea to bring along other ideas

§ an idea spreads, its power of affecting other ideas gets rapidly
ed: bur its intrinsic quality remains nearly unchanged. It is long

eir color has become much dimmed. The color itself, however, is
membered as dim. I have no inclination to call it a dull red. Thus,
Atrinsic quality remains little changed: yet more accurate observa-
will show a slight reduction of it. The third clement, on the other
» has increased. As well as I can recollect, it seems to me the
nals I used to sec wore robes more scarlet than vermilion is, and
luminous. Still, I know the color commonly called cardinal is
e crimson side of vermilion and of quite moderate luminosity,
he original idea calls up so many other hues with 1t, and asserts
50 fecbly, that I am unable any longer to isolate it.

finite interval of time generally contains an innumerable series
tlings: and when these become welded together in association, the
t1s a general idea. For we have just seen how by continuous

first character of a general idea so resulting is that it is living
Ng. A continuum of this feeling, infinitesimal in duration, but still
racing innumerable parts, and also, though infinitesimal, entirely
hited. is immediatcly present. And in its absence of boundedness
BUC possibility of more than is present is directly felt.

€cond, in the presence of this continuity of feeling, nominalistic
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maxims appear futile. There is no doubt about one idea ?H&Cting
another, when we can directly perceive the one gradually mt)dl!:l(‘.‘d and
shaping itself into the other. Nor can there any longer be any dlfﬁcu!n-
about onc idea resembling another, when we can pass along the contin.
uous ficld of quality from one to the other and back again to the poin;
which we had marked.

Third, consider the insistency of an idea. The insistency of a pas
idea with reference to the present is a quantity which is less t}le further
back that past idea is, and rises to infinity as the past idea is brough:
up into coincidence with the present. Here we must make one of those

LECTFOT TF

LEL T

inductive applications of the law of cominuity’ which have PI'D(].U(.I:(.].
such great results in all the positive sciences. \.\'e must extend the .]:: W
of insistency into the future. Plainly, the insistency of a fu}urc idea
with reference to the present is a quantity affected by the minus sign.
for it is the present that affects the future, if there be any ?ﬁ‘c.ct\. ﬂ'_'F
the future that affects the present. Accordingly, the curve of insisten c)
is a sort of equilateral hyperbola. [See the figure.] Such a conccptn.;-\n‘
is none the less mathematical, that its quantification cannot now b
xactly specified. _
. a:’:\'-:w I::eunsidf:r the induction which we have here been led u_ltf':
This curve says that feeling which has not vet emerged into immcd;-_’. T.;
consciousness is already affectible and already affccted. In fact, this ‘_
habit, by virtue of which an idea is brought up into present cnn..scmu]nd
ness by a bond that had already been cstablished between it, 21
another idea while it was still in futuro. ‘ e
We can now see what the affection of one idea by another cons»>™
in. It is that the affected idea is attached as a logical l‘)redi(‘:atc to T\';:
affecting idea as subject. So when a fecling emerges into lmmcdll-ﬂ
consciousness, it always appears as a modification of a more or ¢
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eneral object alrcady in the mind. The word suggestion 1s well
apted to expressing this relation. The future is suggested by, or
her is influenced by the suggestions of, the past.

Inkas Caxnot Be Connectep Excipt By ConTiNviTy

hat ideas can nowise be connected without continuity is suffi-
ntly cvident to one who reflects upon the matter. But still the
nion may be entertained that after continuity has once made the
nection of ideas possible, then they may get to be conneccted in
er modcs than through continuity. Certainly, 1 cannot seec how
one can deny that the infinite diversity of the universe, which we
| chance, may bring ideas into proximity which are not associated
e general idea. It may do this many times. But then the law of
inuous spreading will produce a mental association: and this I
pose is an abridged statement of the way the universe has been
lved. But if 1 am asked whether a blind &vayky cannot bring ideas
ther, first [ point out that it would not remain blind. There being
ntinuous connection between the ideas, they would infallibly
e associated in a living, feeling, and perceiving gencral idea.
t, | cannot sce what the mustness or nceessity of this avayky
Id consist in. In the absolute uniformity of the phenomenon, says
nominalist. Absolute is well put in; for if it merely happened so
€ times in succession, or three million times in succession, in the
nce of any reason, the coincidence could only be attributed to
ice. But absolute uniformity must cxtend over the whole infinite
re; and it is idle to talk of that except as an idea. No; I think we
only hold that wherever ideas come togerher they tend to weld into
eral ideas; and wherever they are gencrally connected, general
s govern the connection; and these general ideas are living feelings
ad out.

Mexrat Law Foriows 1HE Forvs or Locic

Fhe three main classes of logical inference are Deduction, Induc-
and Hy pothesis. These correspond to three chief modes of action
 human soul. In deduction the mind is under the dominion of a
£ Or association by virtue of which a general idea suggests in each
corresponding reaction. But a certain sensarion is seen to involve
dea. Conscquently, that sensation is followed by that rcaction.
H1S the way the hind legs of a frog, scparated from the rest of the
¥s Feason, when vou pinch them. It is the lowest form of psvchical
testation,

3V induction, a habit becomes established. Certain sensations, all
IVing onc general idea, are followed each by the same reaction:; and
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an association becoines established, whereby that general idea gets ¢,
be followed uniformly by that reaction.

Habit is that specialisation of the law of mind whereby a gencery)
idea gains the power of exciting reactions. But in order that the geners)
idea should attain all its functionality, it 1s necessary, also, that
should become suggestible by sensations. That is accomplished by .
psychical process having the form of hypothetic inference. By hy .
thetic inference, I mean, as I have explained in other writings, 1,
induction from qualities. For example, 1 know that the kind of iy,
known and classed as a “mugwump” has certain characteristics. He
has a high sclf-respect and places great value upon social distinction
He laments the great part that rowdvism and unrefined good-fellow.
ship play in the dealings of American politicians with their consting-
encv. He thinks that the reform which would follow from the aban-
donment of the system by which the distribution of offices 1s made 1o
strengthen party organisations and a return to the original and essen-
tial conception of office-filing would be found an unmixed good. 1:
holds that monetary considerations should usually be the decisive ones
in questions of public policy. He respects the principle of individual-
ism and of laisser-fatre as the greatest agency of civilisation. These
views, among others, [ know to be obtrusive marks of a “mugwump”
Now, suppose | casually meet 2 man in a railway-train, and falling into
conversation find that he holds opinions of this sort; I am naturally led
to suppose that he is a “mugwump.” That is hypothetic inference.
That is to say, a number of readily verifiable marks of a mugwump
being selected, I find this man has these, and infer thar he has all the
other characters which go to make a thinker of that stripe. Or let us
suppose that 1 meet a man of a semi-clerical appearance and a sub
pharisaical sniff, who appears to look at things from the point of vicw
of a rather wooden dualism. He cites several texts of scripture and
always with particular attention to their logical implications; and he
exhibits a sternness, almost amounting to vindictiveness, toward evil
doers. in general. I rcadily conclude that he is a minister of a certain
denomination. Now the mind acts in a way similar to this, every tm¢
we acquire a power of codrdinating reactions in a peculiar way, a5 in
performing any act requiring skill. Thus, most persons have a diffi
culty in moving the two hands simultancously and in opposite dirce
tions through two parallel circles ncarly in the medial plane of the
body. To learn to do this, it is necessary to attend, first, to the differcd!
actions in different parts of the motion, when suddenly a gent‘f‘_’|
conception of the action springs up and it becomes perfectly easy. We
think the motion we are trving to do involves this action, and this. and
this. Then, the general idea comes which unites all those actions, and
thercupon the desire to perform the motion calls up the gencral ided
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¢ same mental process is many times employed whenever we arc
ning to speak a language or are acquiring any sort of skill.
Thus, by induction, 2 number of sensartions followed by one reac-
become united under one general idea followed by the same
tion; while by the hypothetic process, a number of reactions called
hy one occasion get united in a general idea which 1s called out by
same occasion. By deduction, the habit fulfils its function of calling
gertain reactions on certain occasions.

UNCERTAINTY OF MENTAL AcTION

e inductive and hypothetic forms of inference are essentially
bable infcrences, not necessary. while deduction may be cither
ry or probable.

But no mental action seems to be necessary or invariable in its
racter. In whatever manner the mind has reacted under a given
sation, in that manner it is the more likelv to react again; were this,
pver, an absolute necessity, habits would become wooden and
dicable, and no room being left for the formation of new habits,
ellectual life would come to a speedy close. Thus, the uncertainty
he mental law is no mere defect of it, but is on the contrary of its
ence. |'he truth is, the mind is not subject to “law,” in the same rigid
2 that matter is. It only experiences gentle forces which merely
r it more likely to actin a given way than it otherwise would be.
always remains a certain amount of arbitrary spontaneity in its
on, without which it would be dead.

Some psvchologists think to reconcile the uncertainty of reactions
the principle of nceessary causation by means of the law of
e. Truly for a law, this law of fatigue is a little lawless. 1 think
merely a case of the general principle that an idea in spreading
S5 1S insistency. Put me rarragon into my salad, when I have not
ed 1t for vears, and | exclaim “What ncctar is this” But add it to
ry dish | taste for week after week, and a habit of expectation has
0 created; and in thus spreading into habit, the sensation makes
dly any more impression upon me; or, if it be noticed, it is on a new
e from which it appears as rather a bore. The doctrine that fatigue
ne of the primordial phenomena of mind I am much disposed to
ibt. It seems a somewhat little thing to be allowed as an exception
great principle of mental uniformisation. For this reason, [
Eler to explain it in the manner here indicated, as a special case of
At great principle. To consider it as something distinct in its nature,
ainly somewhat strengthens the necessitarian position; but even if
e distinct, the hy pothesis that all the variety and apparent arbitrari-
8 of mental action ought to be explained away in favor of absolute
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determinism docs not seem to me to recommend s
sound judgment, which seeks the guidance of obsery .
that of prepossessions.

sible that two persons in one body corresponded to the
e che brain will, I take it, now be universally acknowledged
sjent. But that which these cases make quite manifest is
v is some kind of coodrdination or connection of ideas.
say, this, perhaps. Yet when we consider that, according
Jle which we are tracing out, a connection between ideas
eral idea, and that a general idea 1s a living feeling, 1t is
have at least taken an appreciable step toward the under-
ersonality. This personality, like any general idea, 1s not
: prehcnded in an instant. It has to be lived in time; nor
time embrace it in all its fulness. Yet in each infinitesimal
present and living, though specially colored by the imme-
s of that moment. Personality, so far as it is apprehended
is immediate sclf-consciousness.
vord codrdination implies somewhat more than this; it
sological harmony in ideas, and in the case of personality
y is more than a mere purposive pursuit of a predetermi-
s a developmental teleology. This is personal character.
ea, living and conscious now, it is already determinative
p future to an extent to which ir is not now conscious.
rence to the future is an essential element of personality.
ds of a person already explicit, there would be no room
aent, for growth, for life; and consequently there would
ality. The mere carrving out of predetermined purposes
al. This remark has an application to the philosophy of
that a genuine evolutionary philosophy, that is, one that
inciple of growth a primordial element of the universe,
) being antagonistic to the idea of a personal creator, that
Separable from that idea; while a necessitarian religion is
er false position and is destined to become disintegrated.
olutionism which enthrones mechanical law above the
owth, is at once scicentifically unsatisfactory, as giving
nt of how the universe has come about, and hostile to all
sonal relations to God.

10 a sph
| facts ¢

2

RESTATEMENT 0F THE Law

Let me now try to gat[?er up all these odds and ends of comil
and restate the law of mind. in a unitary way.
. _i"i‘rst. ll.'lcp, we find that when we regard ideas from 5 noming
individualistic, sensual'stic way, the simplest facts of mind b
utterly meaningless. That one idea should resemble another op
ence another, or that one state of mind should so much as be ¢
of in another is, from that standpoint, sheer nonsense
Second, by this and other means we are driven 1o perceiy
1s quite evident of itself, that instantancous feelings flow togethe
a continuum of feeling, which has in a modified degree the peg
vivacity of feeling and has gained generality. And in reference to
general ideas, or continua of feeling, the difficultics about resemt
and suggestion and reference to the external, cease to have any |
Third, these general ideas are not mere words, nor do they et
in this, that certain concrete facts will every time happen undd
tain descriptions of conditions: bur they are just as much. or rath
more, living realities than the feelings themselves out of which
are concreted. And to say that mental phenomena are governedk
does not mean merely that they are describable by a general for
but that there 1s a living idea, a conscious continuum of fecling, ¥
pervades them, and to which they are docile
Fourth, this supreme law, which is the cclestial and living
mony, does not so much as demand that the special ideas shall s
der their peculiar arbitrariness and caprice entirely; for that
self-destructive. It only requires that they shall influence and
fluenced by one another.
Fifth, in what measure this unification acts, scems to be reg
only by special rules; or, at least, we cannot in our present knol
say how far it goes. But it may be said that, judging by appe
the amount of arbitrariness in the phenomena of human AP S
ncither altogether trifling nor very prominent. 3= v
with the doctrine laid down in the beginning of this
und to maintain that an idea can only be affected by an
Uous connection with it. By anything but an idea, it
-ted at all. This obliges me to say, as I do say, on other
#hat we call matter is not completely dead, but is merely
Ad with habits. It still retains the element of diversifica-
t diversification therc is life. When an idea is conveyed
L10 another, it is by forms of combination of the diverse

PERrsonALITY

Having thus endeavored to state the law of mind, 18 b’
descend to the consideration of a particular phcnﬂmef‘on ]
remarkably prominent in our own consciousnesses that oL E
ity. A strong light is thrown upon this subject by recent ©
of double and multiple personality. The thcorv w hich at
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elements of nature, sav by some curious symmetry, or by some unio;,
of atender color with a refined odor. 1o such forms the law of mech:,.
ical energy has no application. If they are eternal. it is in the spirit the,
embody; and their origin cannot be accounted for by any mechanic;)
necessity. They are embodied ideas; and so only can they convey ide s
Preciscly how primary sensations, as colors and tones, are excited, we
cannot tell, in the present state of psychologyv. But in our ignoranc
[ think that we are at liberty to suppose that they arise in essentiall,
the same manner as the other feelings, called secondary. As far as sighy
and hearing are in question, we know that they are only excited |,
vibrations of inconceivable complexity; and the chemical senses .
probably not more simple. Even the least psychical of peripheral sci.
sations, that of pressure, has in its excitation conditions which, though
apparently simple, are scen to be complicated enough when we con-
sider the molecules and their attractions. The principle with which |
set out requires me to maintain that these feelings are communicaied
to the nerves by continuity, so that there must be something hke them
in the excitants themselves. If this seems extravagang, itis to be remem:
bered that it is the sole possible way of reaching any explanation of
scnsation, which otherwise must be pronounced a general fact abso-
lutely inexplicable and ultimate. Now absolute inexplicability i s
hypothesis which sound logic refuses under any circumstances to jus-
tfy.

I may be asked whether my theory would be favorable or otherwise
to telepathy. | have no decided answer to give to this. At first sight
it seems unfavorable. Yet there may be other modes of continuous
connection between minds other than those of time and space.

‘T'he recognition by one person of another’s personality takes place
by means to some extent identical with the means by which he is
conscious of his own personality. The idea of the seccond personality.
which is as much as to say that second personality itsclf, enters within
the field of direct consciousness of the first person, and is as immedi-
ately perceived as his cgo, though less strongly. At the same time. the
opposition berween the two persons is perceived, so that the external-
ity of the second is recognised.

The psychological phenomena of intercommunication betwech
two minds have been unfortunately little studied. So that it is imposs”
ble to say, for certain, whether they are favorable to this theory or not
But the very extraordinary insight which some persons are able to g
of others from indications so slight that it is ditlicult to ascertain what
they are, is certainly rendered more comprehensible by the view her¢
taken.

A difficulty which confronts the synechistic philosophy is this. In
considering personality, that philosophy is forced to accept the do¢
trine of a personal God; but in considering communication, it cannt*
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p admit that if there is a personal God, we must have a direct
ception of that person and indeed be in personal communication
h him. Now, if that be the case, the question arises how it is possible
 the existence of this being should ever have been doubted by
dy. The only answer that | can at present make is that facts thar
d before our face and eves and stare us in the face are far from
ag, in all cases, the ones most easily discerned. That has been
arked from time immemorial.

ConcrLusioN

I have thus developed as well as I could in a little space the synechistic
losophy, as applied to mind. | think thar I have succeeded in making
lear that this doctrine gives room for explanations of many facts
ich without it are absolutely and hopelessly inexplicable; and fur-
r that it carrics along with it the following doctrines: 1st, a logical
ism of the most pronounced type; 2nd, objective idealism; 3rd,
hism, with its consequent thorough-going evolutionism. We also
ice that the doctrine presents no hindrances to spiritual influences,
h as some philosophies are felt to do.
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Man's Glassy Essence

P 480: The Monist 3 (October 1892):1-22. [Also published 1n
CP 6.238-71.] In this paper, Peirce applies bis synechistic phi-
losopby to the mind-body problem or *‘the relation between the
psychical and physical aspects of a substance.” In order to
carry out bis purpose of developing a philosopby that ade-
quately represents the state of knowledge in the nincteenth
century, be discusses at length, and in elaborate technical
detail, the constitution of matter and the molecular theory of
protoplasm. He associates the main physical properties of
protoplasm with the three main types of mental action, and
be suggests that—as “matter is effete mind,” as “physical
events are but degraded or undeveloped forms of psychical
events,” and as “mechanical lawzs are nothing but acquired
babits, like all the regularities of mind™—"‘the idealist bas no
need to dread a meckanical theory of life.” Peirce ends bis
paper with a discussion of the life of 1deas and the self-
consciousness of groups of individuals.

In The Monist for January 1891, I tried to show what conceptions
ought to form the brick and mortar of a philosophical system. Chict
among these was that of absolute chance for which I argued again 11
last April's number.* In July, 1 applied another fundamental idea, that
of continuity, to the law of mind.? Next in order, I have to clucidare,
from the point of view chosen, the relation between the psychical 2 nd
physical aspects of a substance.

The first step towards this ought, I think, to be the framing of a
molecular theory of protoplasm. But before doing that, it scems ind i
pensible to glance at the constitution of matter, in general. We shall.
thus, unavoidably make a long detour; but, after all, our pains will not

*I am rejoiced to find. since my last paper was printed. that a philosopher as subtle
and profound as Dr. Edmund Montgomery has long been arguing for the same clement
in the universe. Other world-renowned thinkers, as M. Renouvier and M. Delbocul.
appear to share this opinion.!
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asted, for the problems of the papers that are to follow in the series
call for the consideration of the same question.

1l physicists are rightly agreed the evidence i1s overwhelming
h shows all sensible matter is composed of molecules in swift
on and exerting enormous mutual attractions, and perhaps repul-
- t00. Even Sir William Thomson, Lord Kelvin, who wishes to
yde action at a distance and return to the doctrine of a plenum,
nly speaks of molecules, but undertakes to assign definite magni-
s to them.? The brilhiant Judge Stallo, a man who did not always
estimate his own qualitics in accepting talks for himself, de-
:d war upon the atomic theory in a book well worth careful
sal.* To the old arguments in favor of atoms which he found in
ner’s monograph,® he was able to make replies of considerable
though they were not sufficient to destrov those arguments. But
ast modern proofs he made no headway ar all. These set out from
nechanical theory of heat. Rumford's experiments showed that
is not a substance.® Joule demonstrated that it was a form of
gyv.” The heating of gases under constant volume, and other facts
inced by Rankine, proved that it could not be an energy of strain.®
s drove physicists to the conclusion that it was a mode of motion.
n it was remembered that John Bernoulli had shown that the
sure of gases could be accounted for by assuming their molecules
oving uniformly in rectilinear paths.” The same hypothesis was
seen to account for Avogadro’s law. that in equal volumes of
ent kinds of gases exposed to the same pressure and temperature
contained equal numbers of molecules.'® Shortly after, it was
d to account for the laws of diffusion and viscosity of gases, and
he numerical relation between these properties. Finally, Crookes’s
ometer furnished the last link in the strongest chain of evidence
supports anv physical hypothesis."’

uch being the constitution of gases, liquids must clearly be bodies
hich the molecules wander in curvilinear paths, while in solids
ove in orbits or quasi-orbits. (See my definition so/id 11,1, in the
tury Dictionary.)"?

Ve sce that the resistance to compression and to interpenetration
veen scnsible bodies 1s, by one of the prime propositions of the
ecular theory, due in large measure to the kinetical energy of the
ficles, which must be supposed to be quite remote from one an-
Er, on the average, even in solids. This resistance is no doubt in-
iced by finite attractions and repulsions between the molecules.
the impencrrability of bodies which we can observe is. therefore,
mited impenetrability due to kinetic and positional energy. This
g the casc, we have no logical right to suppose that absolute im-
€trability, or the exclusive occupancy of space, belongs to mole-
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cules or to atoms. It is an unwarranted hypothesis, not a vera causu. *
Unless we are to give up the theory of energy, finmte positional attrac.
tions and repulsions between molecules must be admitted. Absolute
impenetrability would amount to an infinite repulsion at a certain
distance. No analogy of known phenomena exists to excuse such
wanton violation of the principle of continuity as such a hypothesis i«
In short, we are logically bound to adopt the Boscovichian idea thi
an atom is simply a distribution of component potenual enerp:
throughout space (this distribution being absolutely rigid), combincd
with inertia."’ ‘The potential energy belongs to two molecules, and is
to be conceived as different between molecules 4 and B from whar i«
is berween molecules A4 and €. The distribution of energy is no
necessarily spherical. Nay, a molecule may conceivably have more
than one centre; it may even have a central curve, returning into itsclf.
But 1 do not think there are any obscrved facts pointing to such
multiple or linear centres. On the other hand, many facts relating 1o
crystals, especially those observed by Voigt.t go to show that the
distribution of energy 1s harmonical but not concentric. We can casilv
calculate the forces which such atoms must exert upon one another by
considering? that they are equivalent to aggregations of pairs of clec

tricallv positive and negative points infinitely near to one anothcr
About such an atom there would be regions of positive and of negative
potential, and the number and distribution of such regions would
determine the valency of the atom, a number which it is casy to sce
would in many cases be somewhat indeterminate. I must nor dwcll
further upon this hypothesis, at present. In another paper, its consc

quences will be further considered.’

I cannot assume that the students of philosophy who read this
magazine arc thoroughly versed in modern molecular physics, and
therefore it is proper to mention that the governing principle in this
branch of science is Clausius’s law of the virial. I will first state the Jaw.
and then explain the peculiar terms of the statement. This statement
is that the total kinetic energy of the particles of a system in stationar}
motion is equal to the total virial. By a system is here meant a number
of particles acting upon one another.** Stationary motion is a quas:

*Ry a vera causa, in the logic of science, is meant a state of things known 1o exist
in some cases and supposed to cxist in other cases, because it would account for ubsery ed
phenomena. _

tWicdemann, Annalen, 88:-1889 [30:190; 31:141, 5441 32:5260 34:081 35:76, 3700 36743
M:373). g, } .

2See Maxwell on Spherical Harmonics. in his Electricsty and Magnetism |2 1791

**I'he word system has three peculiar meanings in mathematics. (4.) It ineans
orderly exposition of the truths of astronomy, and hence a theory of the motions of Ihk.
stars: as the Prolemaic system; the Copernican system. This is much like the sense f
which we speak of the Calvinistic system of theology, the Kantian system of philosoy

an

cte. (B.) It means the aggregate of the planets considered as all moving in somewhat the

’!:."
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bital motion among a system of particles so that none of them are
moved to indefinitely great distances nor acquire indcfinitely great
locities. The kinctic energy of a particle is the work which would
required to bring it to rest, independently of any forces which may
acting upon it. The virial of a pair of particles is half the work which
force which actually operates between them would do if, being
ependent of the distance, it were to bring them together. The
ation of the virial is

1Smv? = iI3Rr.

m 1s the mass of a particle, v its velocity, R is the attraction
veen two particles, and r is the distance between them. The sign
on the left-hand side signifies that the values of mv? are to be
mmed for all the particles, and X on the right-hand side signifies
t the values of Rr are to be summed for all the pairs of particles. If
e is an cxternal pressure P (as from the atmosphere) upon the
lem, and the volume of vacant space within the boundary of that
ssure is J', then the virial must be understood as including <PV, so
at the equation is

iSmv? = {PV + \33Rr.

ere is strong (if not demonstrative) reason for thinking that the
nperature of any body above the absolute zero (—273°C)), is propor-
nal to the average kinetic energy of its molecules, or say 46, where
5a constant and 0 is the absolute temperature. Hence, we may write
> equation

a6 = imv’ = PV + \SRr

here the heavy lines above the different expressions signify that the
erage values for single molecules are to be taken. In 1872, a student
L the University of Levden, Van der Waals, propounded in his thesis
 the doctorate a specialisation of the equation of the virial which has
hce artracted great attention.!® Namely. he writes it

a = (P+ -fT)(V-— b).

v

quantity 4 is the volume of a molecule, which he supposes to be
impenetrable body, and all the virtue of the equation lies in this
m which makes the equation a cubic in ¥, which is required to

& way, as the solar system; and hence any aggregate of particles moving under mutual
$. () It means a number of forces acting simultancously upon a number of parti-
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account for the shape of certain isothermal curves.” But if the 1,
an impenetrable atom is illogical, that of an impenetrable molec, |(
almost absurd. For the kinetical theory of matter teaches us (),
molecule 1s like a solar svstem or star-cluster in miniature. U nle,\
suppose that in all heating of gases and vapors internal work 1 |,
formed upon the molecules, implying that their atoms are at consi(j¢.,
ble distances, the whole kinetical theory of gases falls to the gro, d
As for the term added to P, there is no more than a partial and rou ), ly
approximative justification for it. Namely, let us imagine two sph .
described round a particle as their centre, the radius of the larger ¢, \g
so great as to include all the particles whose action upon the cenire i
sensible, while the radius of the smaller is so large that a good nany
molecules are included within it. The possibility of describing such ,
sphere as the outer one implies that the attraction of the particieg
varies at some distances inversely as some higher power of the distance
than the cube, or, to speak more clearly, that the attraction multiplicd
by the cube of the distance diminishes as the distance increases: for ihe
number of particles at a given distance from any one particle 1s propor
tionate to the square of that distance and each of these gives a tern of
the virtal which is the product of the attraction into the distance.
Consequently unless the attraction multiplied by the cube of the dis
tance diminished so rapidly with the distance as soon to become insen-
sible, no such outer sphere as is supposed could be described. Houw-
ever, ordinary experience shows that such a sphere 1s possiblc. and
consequently there must be distances at which the attraction does thus
rapidly diminish as the distance increases. The two spheres. then.
being so drawn, consider the virial of the central particle due to the
particles between them. Let the density of the substance be increased,
say, N umes. Then, for every term. Rr, of the virial before the conden:
sation, there will be N terms of the same magnitude after the condensa-
tion. Hence, the virial of each particle will be proportional to the
density, and the equation of the virial becomes

(
)

t;
We

a0 =P+ 5.

This omits the virial within the inner sphere, the radius of which 1%
so taken that within that distance the number of particles is not pre”

pornonal to the number in a large sphere. For Van der Waals this
radius is the diameter of his hard molecules, which assumption it
his equation. But it is plain that the attraction between the molecule?
must to a certain extent modify their distribution, unless some pect

are of 2

°But, in fact, an inspection of these curves s sufficient 1o show that they : .
1n

higher degree than the third. For they have the line F= o0, or some line I~ a const
for an asvmptote, while for small values of P. the values of d°P/(dF)’ are positive.
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ditions are fulfilled. The equation of Van der Waals can be
imately truc therefore only for a gas. In a solid or liquid condi-
n which the removal of a small amount of pressure has little
on the volume, and where consequently the virial must be much
than PV, the virial must increase with the volume. For suppose
d a substance in a critical condition in which an increase of the
e would diminish the virial more than it would increase PP If
e forcibly to diminish the volume of such a substance, when the
rature became equalised, the pressure which it could withsrand
be less than before, and it would be still further condensed, and
Id go on indefinitely unul a condition were reached in which
rease of volume would increase PV more than it would decrease
rial. In the case of solids, at least, P may be zero; so that the state
ed would be one in which the virial increases with the volume,
s attraction between the particles does not increase so fast with
pinution of their distance as it would if the attraction were in-
ly as the distance.

jmost contemporaneously with Van der Waals’s paper, another
rkable thesis for the doctorate was presented at Paris by Ama-
t related to the elasticity and expansion of gases, and to this
ct the superb experimenter, its author, has devoted his whole
quent life. Especially interesting arc his observations of the
1es of ethylene and of carbonic acid at temperatures from 20° to
and at pressures ranging from an ounce to 5000 pounds to the
inch. As soon as Amagat had obtained these results, he re-
ed that the “coefficient of expansion at constant volume,” as it is
rdly called, that is, the rate of variauion of the pressure with the
erature, was very nearly constant for each volume. This accords
the cquation of the virial, which gives

L

dXRr
de )

46

L)
J

. the virial must be nearly independent of the temperature, and
efore the last term almost disappears. The virial would not be
¢ independent of the temperature, because if the temperature (1.
Square of the velocity of the molecules) is lowered, and the pressure
fespondingly lowered. so as to make the volume the same, the
actions of the molecules will have more time to produce their
ts, and consequently, the pairs of molecules the closest together
Lbe held together longer and closer: so that the virial will generally
Ncreased by a decrease of temperature. Now, Amagat’s experi-
its do show an excessively minute effect of this sort, at least, when
volumes are not too small. However, the obscrvations are well
ugh satisfied by assuming the “cocfficient of expansion ar constant
time” to consist wholly of the first term, o /V. Thus, Amagat’s
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cxperiments enable us to determine the values of a and thence ¢
calculate the virial; and this we find varics for carbonic acid gas near|,
inversely to ? “I'here is, thus, a rough approximation to satisf}-jn;g
Van der Waals’s equation. But the most interesting result of Amagar,
experiments, for our purpose at any rate, is that the quantity a, thou,
nearly constant for any one volume, differs considerably with i},
volume, nearly doubling when the volume is reduced five-fold. 1,
can only indicate that the mean kinctic energy of a given mass of th,
gas for a given temperature 1s greater the more the gas 1s compressd
But the laws of mechanics appear to enjoin that the mean kineri
energy of a moving particle shall be constant at any given temperaturc.
The only escape from contradiction, then, is to suppose that the mcap
mass of a moving particle diminishes upon the condensation of the g
In other words, many of the molecules are dissociated, or broken up
into atoms or sub-molecules. The idea that dissociation should b
favored by diminishing the volume will be pronounced by physicicis
at first blush, as contrary to all our experience. But it must be remem-
bered that the circumstances we are speaking of, that of a gas under
fifty or more atmospheres pressure, are also unusual. That the “coct
ficient of expansion under constant volume™ when multiplied by the
volumes should increase with a decrement of the volume is also quiie
contrary to ordinary experience; yet it undoubtedly takes place in all
gases under great pressure. Again, the doctrine of Arrhenius® i1s now
gencrally accepted, that the molecular conductivity of an electrolvie
is proportional to the dissociation of ions. Now the molecular conduc-
tivity of a fused clectrolyte is usually superior to that of a soluton.
Here is a case, then, in which diminution of volume is accompauicd
by increased dissociation.

The truth is that scveral different kinds of dissociation have to be
distinguished. In the first place, there is the dissociation of a chenmical
molecule to form chemical molecules under the regular action of
chemical laws. This may be a double decomposition, as when 10dhy-
dric acid is dissociated, according to the formula

HI+ HI = HH + IT;

or, it may be a simple decomposition, as when pentachloride of phos
phorus is dissociated according to the formula

Pl = PCl, + CCI.

All these dissociations require, according to the laws of thermochem i+
try, an elevated temperature. In the second place, there is the dissoc
tion of a physically polymerous molccule, thar is, of several chemical

* Anticipated by Clausius as long ago as #57: and by Williamson in 151"
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lecules joined by phvsical attractions. This I am inclined to suppose
a common concomitant of the heating of solids and liquids; for in
se bodies there is no increase of compressibility with the tempera-
e at all comparable with the increase of the expansibility. But, in
third place, there is the dissociation with which we are now con-
ed, which must be supposed to be a throwing off of unsaturated
-molecules or atoms from the molecule. The molecule may, as |
e said, be roughly likened to a solar system. As such, molecules are
¢ to produce perturbations of onc another’s internal motions; and
this wav a planet, 1.e. a sub-molecule, will occasionally get thrown
and wander about by itself, till it finds another unsaturated sub-
lecule with which it can unite. Such dissociation by perturbation
| naturally be favored by the proximity of the molecules to one
ther.
Let us now pass to the consideration of that special substance, or
her class of substances, whose propertics form the chief subject of
any and of zoology, as truly as those of the silicates form the chief
ject of mineralogy: 1 mean the life-slimes, or protoplasm. Let us
7in by cataloguing the general characters of these slimes. They one
 all exist in two states of aggregation, a solid or nearly solid state
1a liquid or nearly liquid state; but they do not pass from the former
the lagter by ordinary fusion. They are readily decomposed by heat,
ecially in the liquid state; nor will they bear any considerable
rree of cold. All their vital actions take place at temperatures very
le below the point of decomposition. This extreme instability is one
numerous facts which demonstrate the chemical complexity of pro-
slasm. Every chemist will agree that they are far more complicated
an the albumens. Now, albumen 1s estimated to contain in each
vlecule about a thousand atoms; so that 1t is natural to suppose that
 protoplasms contain several thousands. We know that while they
e chiefly composed of oxygen, hvdrogen, carbon, and nitrogen, a

e number of other elements enter into living bodies in small pro-
1ons; and 1t is likelv that most of these enter into the composition
protoplasms. Now, since the numbers of chemical varieties increase
an enormous rate with the number of atoms per molecule, so that
ere are certainly hundreds of thousands of substances whose mole-
S contain twenty atoms or fewer, we may well suppose that the
ber of protoplasmic substances runs into the billions or trillions.
ofcssor Caylev has given a mathematical theory of “trees,” with a
‘W of throwing a light upon such questions:'® and in that hght the
imatc of trillions (in the English sense) seems immoderately moder-
- It is true that an opinion has been emitted, and defended among
Ologists, that there is but onc kind of protoplasm; but the observa-
ns of biologists, themselves, have almost exploded that hypothesis,
lich from a chemical standpoint appears utterly incredible. The
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anticipation of the chemist would decidedly be that enough differcy,
chemical substances having protoplasmic characters might be form
to account, not only for the differences between nerve-slime and m..
cle-slime, between whale-slime and lion-slime, but also for tho,
minuter pervasive variations which characterise different breeds an
single individuals.

Protoplasm, when quiescent, is, broadly speaking, solid; but whe,,
1t is disturbed in an appropriate way, or sometimes even spontan.
ously without external disturbance, it becomes, broadly speaking, lig
uid. A moner in this state is seen under the microscope to have strean,
within its matter; a slime-mold slowly flows by force of gravity. Th.
liquefaction starts from the point of disturbance and spreads throu¢|,
the mass. This spreading, however, is not uniform in all directions. .,
the contrary it takes at one time one course, at another another
through the homogeneous mass, in a manner that seems a little mysic
rious. The cause of disturbance being removed, these motions grady
ally (with higher kinds of protoplasm, quickly) cease, and the slin.
returns to its sohid condition.

The liquefaction of protoplasm is accompanied by a mechanica!
phenomenon. Namely, some kinds cxhibit a tendency to draw then-
selves up into a globular form. This happens particularly with the
contents of muscle-cells. The prevalent opinion, founded on some of
the most exquisite experimental investigations that the history of sci-
cnce can show, is undoubtedly thar the contraction of muscle-cells is
due to osmotic pressure; and it must be allowed that that is a factor in
producing the cffect. But it does not scem to me that it satisfactorily
accounts cven for the phenomena of muscular contraction: and be-
sides, even naked slimes often draw up in the same way. In this casc.
we scem to recognise an increasc of the surface-tenston. In some cascs
too, the reverse action takes place, extraordinary pseudopodia being
put forth, as if the surface-tension were diminished in spots. Indced.
such a slime always has a sort of skin, due no doubt to surface-tension.
and this seems to give way at the point where a pseudopodium is put
forth.

Long-continued or frequently repeated liquefaction of the proto-
plasm results in an obstinate retention of the solid state, which we call
fatigue. On the other hand repose in this state, if not too much pro-
longed, restores the liquefiability. These are both important functions

The life-slimes have, further, the peculiar property of growing
Crystals also grow; their growth, however, consists merely in attract
ing matter like their own from the circumambient fluid. To suppost
the growth of protoplasm of the same nature, would be to suppose thi®
substance to be spontaneously generated in copious supplies wherever
food is in solution. Certainly, it must be granted that protoplasm 1s b
a chemical substance, and that there is no reason why it should not b¢
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rmed svnthetically like any other chemical substance. Indeed, Clif-
d has clecarly shown that we have overwhelming evidence that it is
formed.'® But to say that such formation is as regular and frequent
he assimilation of food is quite another matter. It is more consonant
th the facts of observation to suppose that assimilated protoplasm
formed at the instant of assimilation, under the influence of the
stoplasm already present. For each slime in its growth preserves its
tinctive characters with wonderful truth, nerve-shime growing
e-slime and muscle-slime muscle-slime, lion-slime growing lion-
me, and all the varicties of breeds and even individual characters
ng preserved in the growth. Now 1t is too much to suppose there
illions of different kinds of protoplasm floating about wherever
re is food.

‘The frequent liquefaction of protoplasm increases its power of
imilating food; so much so, indeed, that it 1s questionable whether
the solid form it possesses this power.

The life-slime wastes as well as grows; and this too takes place
eflv if not exclusively in its liquid phases.

osely connected with growth is reproduction; and though in
her forms this is a specialised function, it is universally true that
ercver there is protoplasm, there is, will be, or has been a power of
roduging that same kind of protoplasm in a separated organism.
yroduction scems to involve the union of two sexes; though it is not
nstrable that this is always requisite.

Another physical property of protoplasm is that of taking habits.
e course which the spread of liquefaction has taken in the past is
dered thereby more likely to be taken in the future; although there
10 absolute certainty that the same path will be followed again.
Very extraordinary, certainly, are all these properties of proto-
; as extraordinary as indubitable. But the one which has next to
mentioned, while equally undeniable, is infinitely more wonderful.
s that protoplasm feels. We have no direct evidence that this 1s true
rotoplasm universally, and certainly somne kinds feel far more than
hers. Burt there 1s a fair analogical inference that all protoplasm feels.
not only feels bur exercises all the functions of mind.

Such are the propertics of protoplasm. The problem is to find a
Pothesis of the molecular consritution of this compound which will
Count for these properties, one and all.

Some of them are obvious results of the excessively complicated
nstitution of the protoplasm molecule. All very complicated sub-
ances are unstable; and plainly a molecule of several thousand atoms
' be scparated in many ways into two parts in each of which the
Dlar chemical forces are very nearly saturated. In the solid proto-
asm, as in other solids, the molecules must be supposed to be moving
1L were in orbits, or, at least, so as not to wander indefinitely. But
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this solid cannot be melted, for the same reason that starc},
melted; because an amount of heat insufficient to make 0
molecules wander is sufficient to break them up complctelylhe ¢
them to form new and simpler molecules. But when one UIa"d
cules is disturbed, even if it be not quite thrown out of its o”t_ c
sub-molecules of perhaps several hundred atoms each are ' 2t
from it. These will soon acquire the same mean kinetic ene ro
others, and therefore velocities several times as great. They, g}' 1
rally begin to wander, and in wandering will perturb a r\““
other molecules and cause them in their turn to behave ]ik:al y
originally deranged. So many molecules will thus be brok,
even those that are intact will no longer be restrained wi‘hin
but will wander about freelv. This is the usual condition of 2
as modern chemists understand it; for in all electrolytic liquid
is considerable dissociation.

But this process necessarily chills the substance, not merclt
account of the heat of chemical combination, but still more b(‘cau
number of separate particles being greatly increased. the meaq king
energy must be less. The substance being a bad conductor, ¢hig §
1s not at once restored. Now the particles moving more slowlyy
arrractions between them have time to take effect, and they ap
the condition of equilibrium. But their dvnamic equilibrium s fou
in the restoration of the solid condition, which therefore takes pla
if the disturbance is not kept up.

When a body is in the solid condition, most of its molecules m
be moving at the same rate, or, at least, at certain regular sets of ra
otherwise the orbital motion would not be preserved. The distanee
neighboring molecules must always be kept between a ceruin
mum and a certain minimum value. But if, without absorption ofh
the body be thrown into a liquid condition, the distances of neight
ing molecules will be far more unequally distributed, and an éf
upon the virial will result. The chilling of protoplasm upon its Ii€
faction must also be taken into account. The ordinary effect Wil
doubt be to increase the cohesion and with that the surface-tcnsiol
that the mass will tend to draw itself up. But in special cases. the ¥
will be increased so much that the surface-tension will be dimine
at points where the temperature is first restored. In that casec. the!
film will give way and the tension at other places will aid i? ©

the general fluid to be poured out at those points, forming P
podia.

When the protoplasm is in a liquid state, and then only, 33
of food is able to penetrate its mass by diffusion. The prot?P*® T parts of that molecule and to !_i;uch otlhers as were near
then considerably dissociated; and so is the food, like all factors in the action, it will be in special danger of being
matter. If then the separated and unsaturated sub-molecu!€® ‘again. Thus, when a partial liquefaction of the protoplasm

to be of the same chemical species as sub-molecules of the
they mayv unite with other sub-molecules of the proto-
, new molecules, in such a fashion that when the solid
_ymed. there may be more molecules of protoplasm than
at the beginning. It is like the jack-knife whose blade and
or having been severally lost and replaced, were found and
or to make a new knife.

"¢ seen that protoplasm is chilled by liqucfaction, and thgt
it back to the solid state, when the heat 1s recovered. This
serations must be very rapid in the case of nerve-slime and
Je-slime, and may account for the unsteady or vibratory
of their action. Of course, if assimilation takes place, the heat
ation, which is probably trifling, is gained. On the other
vork is done, whether by nerve or by muscle, loss of energy
e place. In the case of the muscle, the mode !)y which the
wus part of the fatigue is brought about is casily traced out.
he muscle contracts it be under stress, it will contract less
berwise would do, and there will be a loss of heat. It 1s like
which should work by dissolving salt in water and using the
n during the solution to lift a weight, the salt being recov-
wards by distillation. But the major part of fatigue has noth-
with the corrclation of forces. A man must labor hard to do
or of an hour the work which draws from him enough heat
s body by a single degree. Meantime, he will be getting
will be pouring out extra products of combustion, perspira-
and he will be driving the blood at an accelerated rate
inute tubes at great expense. Yet all this will have little to
fatigue. He may sit quietly at his table writing, doing
y no physical work at all, and yet in a few hours be terribly
his seems to be owing to the deranged sub-molecules of the
e not having had time to settle back into their proper combn-
¥hen such sub-molecules are thrown out, as they must be
to time, there is so much waste of matcrial.

T that a sub-molecule of food may be thoroughly and firmly
1into a broken molecule of protoplasm, 1t is necessary not
should have precisely the right chemical composition, but
should be at precisely the right spot at the right time and
noving in precisely the right direction with precisely the
ity. If all these conditions arc not fulfilled, it will be more
ned than the other parts of the molecule; and every time
ind into the situation in which it was drawn in, relatively

|
st
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takes place many times to about the same extent, it will, each time, be
pretty nearly the same molecules that were last drawn in that are now
thrown out. They will be thrown out, too, in about the same wav, as
to position, direction of motion, and velocity, in which they werc
drawn in; and this will be in about the same course that the ones last
before them were thrown out. Not exactly, however: for the very cause
of their being thrown off so easily 1s their not having fulfilled preciselv
the conditions of stable retention. Thus, the law of habit 1s accounted
for, and with 1t 1ts peculiar characteristic of not acting with exactitude.
It seems to me that this explanation of habit, aside from the ques-
tion of its truth or falsity, has a certain value as an addition to our litrle
store of mechanical examples of actions analogous to habit. All the
others, so far as I know, are either statical or else involve forces which.
taking only the sensible motions into account, violate the law of en-
ergv. It is so with the stream that wears its own bed. Here, the sand
1s carried to 1ts most stable situation and left there. The law of energ:
forbids this; for when anything reaches a position of stable equilib-
rium, its momentum will be at a maximum, so that it can according
to this law only be left at rest in an unstable situation. In all the static:!
illustrations, too, things are brought into certain states and left there.
A garment reccives folds and keeps them; that is, its limit of clasricity
1s exceeded. This failure to spring back is again an apparent violation
of the law of energy; for the substance will not only not spring back
of itself (which might be due to an unstable equilibrium being reached!
but will not even do so when an impulse that way is applied ro it
Accordingly, Professor James says “'the phenomena of habit . . . arc due
to the plasticity of the . . . materials.”"?° Now, plasticity of materials
means the having of a low limit of clasticity. (See the Century Dictio
nary, under solid.)*' But the hypothetical constitution of protoplasm
here proposed involves no forces bur attractions and repulsions strictly
following the law of energy. The action here, that is, the throwing of
an atom out of its orbit in a molecule, and the entering of a new aton
into nearly, but not quite the same orbit, is somewhat similar to the
molecular actions which may be supposed to take place in a solid
strained beyond its limit of elasticity. Namely. in that case certan
molecules must be thrown out of their orbits, to settle down again
shortly after into new orbits. In short, the plastic solid resembles
protoplasm in being partially and temporarily liquefied by a slight
mechanical force. But the taking of a set by a solid body has but 3
moderate resemblance to the taking of a habit, inasmuch as the charac
teristic feature of the latter, its inexactitude and want of complete
determinacy, is not so marked in the former, if it can be said to b¢

present there, at all. .
The truth is that though the molecular explanation of habit *
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Etty vague on the mathematical side, there can be no doubt that
ystems of atomns having polar forces would act substantially in that
anner, and the explanation is even too satisfactory to suit the conve-
ence of an advocate of tychism. For it may fairly be urged that since
e phenomena of habit may thus result from a purely mechanical
Fangement, 1t is unnecessary to suppose that habir-taking is a pri-
ordial principle of the universe. But one fact remains unexplained
chanically, which concerns not only the facts of habit, but all cases
actions apparently violating the law of energy; it is that all these
enomena depend upon aggregations of trillions of molecules in one
the same condition and neighborhood: and it is by no means clear
¥ they could have all been brought and left in the same place and
e by any conservative forces. But let the mechanical explanation be
perfect as it may. the state of things which it supposes presents
dence of a primordial habit-taking tendency. For it shows us like
Ngs acting in like ways because they are alike. Now. those who insist
he doctrine of necessity will for the most part insist that the
sical world is entirely individual. Yet law involves an element of
rality. Now to say that generality is primordial, but generalisation
15 like saying that diversity is primordial but diversification not.
irns logic upside down. At any rate, it is clear that nothing but a
ncipleof habit, itself due to the growth by habit of an infinitesimal
ice tendency toward habit-taking is the only bridge that can span
chasm between the chance-medley of chaos and the cosmos of
r and law.
shall not attempt a molecular explanation of the phenomena of
foduction, because that would require a subsidiary hypothesis, and
[y me away from my main object. Such phenomena, universally
ed though thev be, appear to depend upon special conditions; and
not find that all protoplasm has reproductive powers.
ut what is to be said of the property of feeling? If consciousness
ngs to all protoplasm, by what mechanical constitution is this to
ay t:(.)untcd for> The shme is nothing but a chemical compound.
€ 1s no inherent impossibility in its being formed synthetically in
aboratory, out of its chemical elements; and if it were so made, it
d_ present all the characters of natural protoplasm. No doubt,
b 1t would feel. To hesitate to admir this would be puerile and
d-pucrile. By what element of the molecular arrangement, then,
Id that feeling be caused: This question cannot be evaded or pooh-
Ned. Promplasm certainly does feel; and unless we are to accept a
: dualism, the property must be shown to arise from some pecu-
¥ of the mechanical system. Yet the attempt to deduce it from the
_hWS of mechanics, applied to never so ingenious a mechanical
i¥ance, would obviously be futile. It can never be explained,
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unless we admit that physical events are but degraded or undevelop.
forms of psychical events. But once grant that the phenomena
matter are but the result of the sensibly complete sway of habits up,
mind. and it only remains to cxplain why in the protoplasm thes,
habits are to some slight extent broken up, so that according to the la,,
of mind, in that special clause of it sometimes called the principle of
accommodation,* feeling becomes intensified. Now the manner |,
which habits generally get broken up 1s this. Reactions usually termn;.
nate in the removal of a stumulus; for the excitation continues as long
as the stimulus 1s present. Accordingly, habits are general ways of
behavior which are associated with the removal of stimuli. But whep
the expected removal of the stumulus fails to occur, the excitatioy
continues and increases, and non-habitual reactions take place; and
these tend to weaken the habut. If, then, we suppose that matter ncver
does obey 1ts ideal laws with absolute precision, but that there are
almost insensible fortuitous departures from regularity, these will pro.
duce, 1n general, equally minute effects. But protoplasm is in an exces
sively unstable condition; and it is the characteristic of unstable equi-
Iibrium, that near that point excessively minute causes may produce
startlingly large effects. Here then, the usual departures from regular
ity will be followed by others that are very great; and the large fortui-
tous departures from law so produced, will tend still further to break
up the laws, supposing that these are of the nature of habits. Now, this
breaking up of habit and renewed fortuitous spontancity will, accord-
ing to the law of mind, be accompanied by an intensification of fecling
The nerve-protoplasm is, without doubt, in the most unstable condi-
tion of any kind of matter; and conscquently, there the resuluing feel
ing is the most manifest.

Thus we see that the idealist has no need to dread a mechanical
theory of hfc. On the contrary, such a theory, fully developed, is bound
to call in a tychistic ideahsm as its indispensible adjunct. Wherever
chance-spontaneity is found, there, in the same proportion, feeling
exists. In fact, chance 1s but the outward aspect of that which within
iself is feeling. | long ago showed rhar real existence, or thing-ness.
consists 1n regularities.?? So, that primeval chaos in which there was
no regularity was mere nothing, from a physical aspect. Yer it was not
a blank zero; for there was an intensity of consciousness there 10
comparison with which all that we ever feel is but as the struggling
of a molecule or two to throw off a little of the force of law to an endless
and innumerable diversity of chance utterly unlimited.

But after some atoms of the protoplasm have thus become partial!}
emancipated from law, what happens next to them? To understand

*“Physiologically, . . . accommodation means the breaking up of a habit. . .. Psychos
logically, it means reviving consciousness.” Baldwin, Prycbology, Part 111, ch. 1., §5
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us, we have to remember that no mentl tendency is so casily

engthened by the action of habit as is the tendency to take habits.

ow, in the higher kinds of proroplasm, especially, the atoms in ques-

pn have not only long belonged to one molecule or another of the

rticular mass of slime of which they are parts; but before that, they

ere constituents of food of a protoplasmic constitution. During all

is time, they have been liable to lose habits and to recover them

sain: so that now, when the stimulus is removed, and the foregone

bits tend to reassert themselves, they do so in the case of such atoms

ith great promptness. Indeed. the return is so prompt that there is

pthing but the feeling to show conclusively that the bonds of law have

er been relaxed.

- In short, diversification is the vestige of chance-spontaneity; and

herever diversity is increasing, there chance must be operative. On

other hand, wherever uniformity is increasing, habit must be oper-

ative. But wherever actions take place under an established uniform-
v, there so much feeling as there may be takes the mode of a sense
f reaction. That is the manner in which I am led to define the relation

stween the fundamental elements of consciousness and their physical
uivalents.

It remains to consider the physical relations of genceral ideas. It may
2 welk here to reflect that if matter has no existence except as a
pecialisation of mind, it follows that whatever affects matter accord-
g to regular laws is itself matter. But all mind is directly or indircctly
pnnected with all matter, and acts in a more or less regular way:; so
hat all mind more or less partakes of the nature of matter. Hence, it
ould be a mistake to conceive of the psychical and the physical
jpects of matter as two aspects absolutely distinct. Viewing a thing
fom the outside, considering its relations of action and reaction with
ther things, it appears as matter. Viewing it from the inside, looking
tits immediate character as feeling, 1t appears as consciousness. These
WO views are combined when we remember that mechanical laws are
othing but acquired habits, like all the regularities of mind, including
he tendency to take habits, itself; and that this action of habit is
othing but generalisation, and generalisation 1s nothing but the
preading of feelings. But the question is, how do general ideas appear
0 the molecular theory of protoplasm?

The consciousncss of a habit involves a general idea. In each action
f that habit certain atoms get thrown out of their orbit, and replaced
Oy others. Upon all the different occasions it is different atoms that are
thrown off, but they are analogous from a physical point of view, and
there is an inward sense of their being analogous. Every time one of
he associated feelings recurs, there is a more or less vague sense that
there are others, that it has a general character, and of about what this
gencral character 1s. We ought not, I think, to hold that in protoplasin
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habit never acts in any other than the particular way suggested aboy.
On the contrary, if habit be a primary property of mind, it must be
cqually so of matter, as a kind of mind. We can hardly refuse to adm;,
that wherever chance motions have general characters, there is a tend.
ency for this generality to spread and to perfect itself. In that case,
general idea is a certain modification of consciousness which accomp..
nies any regularity or general relation between chance actions.

The consciousness of a general idea has a certain “unity of the cgo”
in it, which is identical when it passes from one mind to another. |,
is, therefore, quite analogous to a person; and, indeed, a person is only
a parucular kind of general idea. Long ago, in the Journal of Speculats:
Philosopby (Vol. 11, p. 156), I pointed out that a person 1s nothing but
a svmbol involving a general idea;?’ but my views were, then, 100
nominalistic to enable me to see that every general idea has the unificd
living feeling of a person.

All that 1s necessary, upon this theory, to the existence of a person
is that the feelings out of which he is constructed should be in close
enough connection to influence one another. Here we can draw 2
consequence which it may be possible ro submit to experimentral test
Namely, if this be the case, there should be something like persona
consciousness in bodies of men who are in intimare and intensely
sympathctic communion. It is true that when the generalisation of
feeling has been carried so far as to include all within a person. »
stopping-place, in a certain sense, has been attained: and further
generalisation will have a less lively character. But we must not think
it will cease. Esprit de corps, national sentiment, sym-pathy, arc no mere
metaphors. None of us can fullv realise what the minds of corporations
are, any more than one of my brain-cells can know what the wholc
brain is thinking. But the law of mind clearly points to the existence
of such personalities, and there are many ordinary observations which,
if they were critically examined and supplemented by special experi
ments, might, as first appearances promise, give evidence of the influ-
ence of such greater persons upon individuals. It is often remarked
that on one day half a dozen people, strangers to one another, will take
it into their heads to do one and the same strange deed, whether it be
a physical experiment, a crime, or an act of virtue. When the thirty
thousand voung people of the society for Christian Endeavor were 11!
New York, there scemed to me to be some mysterious diffusion of
sweetness and light.”* If such a fact is capable of being made out
anvwhere, it should be in the church. The Christians have always beet
ready to risk their lives for the sake of having pravers in common, o!
getting together and praving simultaneously with great energy. and
especially for their common body, for “the whole state of Christ's
church militant here in earth,” as one of the missals has it. This
practice thev have been keeping up everywhere, weekly, for many
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turies. Surely, a personality ought to have developed in that
rch, in that “bride of Christ,” as they call it, or else there 1s a

inge break in the action of mind, and I shall have to acknowledge

views are much mistaken. Would not the societies for psychical
rch be more likely to break through the clouds, in secking evi-
es of such corporate personality, than in seeking evidences of
athy, which, upon the same theory, should be a far weaker phe-
enon?
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Evolutionary Love

P 521: The Monist 3 (January 1893):176-200. [ Also published

in CP 6.287-317.] In this fifth (and last) Monist paper,

Peirce develops bis agapism, the doctrine that the law: of love

1S operative in the world. He argues that of the three kinds

of evolution (by fortuitous variation, by mechanical neces-

sity, and by creative love) the third is the most fundamental:

“Love, recognizing germs of loveliness in the bateful, gradu-

ally warms 1t into life, and makes it lovely. That is the sort

of evolution which every careful student of my essay “The

Law of Mind’ must see that synechism calls for.” Peirce
delivers a polemic against the “gospel of greed” and laments
the fact that sentiment seems to bave lost favor; sentimen-

talism, be says, is “the doctrine that great respect should be
patd to the natural judgments of the sensible beart,” and be
entreats bis readers “to consider <bether to contemn it is not
of all blaspbemies the most dcgrading. ™ He compares some of
the views expressed bere with those of Christianity, and ends
with a discussion of the continuity of mind and the caurion
that we should not overestimate the importance of the indi-
vidual.

AT First BrusH. Counter-GosprLs

Philosophy, when just escaping from its golden pupa-skin, mvthol-
ogy, proclaimed the great evolutionary agency of the universe to be
Love. Or, since this pirate-lingo, English, is poor in such-like words.
let us say Eros, the exuberance-love. Afterwards. Empedocles set 1P
passionate-love and hate as the two coordinate powers of the universe.
In some passages, kindness is the word. But certainly, in any sense /1
which it has an opposite, to be scnior partner of that opposite, 15 (1€
highest position that love can attain. Nevertheless, the ontologic?
gospeller, in whose days those views were familiar topics, made the
One Supreme Being, by whom all things have been made out of nmhl‘
ing, to be cherishing-love. What, then, can he say to hate? Never mitt r
at this time, what the scribe of the apocalypse, if he were John, stuns
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 length by persecution into a rage unable to distinguish suggestions

‘evil from visions of heaven, and so become the Slanderer of God to

en, may have dreamed. The question is rather what the sanc John

ought, or ought to have thought, in order to carry out his idea

nsistently. His statement that God is love seems aimed at that saving

Ecclesiastes that we cannot tell whether God bears us love or hatred.

Jay,” says John, “we can tell, and very simply! We know and have

asted the love which God hath in us. God is love.” There is no logic

this, unless it means that God loves all men. In the preceding

ragraph, he had said, “God is light and in him is no darkness art all.”

¢ are to understand, then, that as darkness is merely the defect of

it, so hatred and evil are mere imperfect stages of ayamn and

afov, love and loveliness. This concords with that utterance re-

rted in John's Gospel: “God sent not the Son into the world to judge

e world: but that the world should through him be saved. He that

icveth on him is not judged: he that believeth not hath been judged

eady. - . . And this is the judgment, that the light is come into the

rld, and that men loved darkness rather than the light.” That is to
God visits no punishment on them; they punish themselves, by

eir natural affinity for the defective. Thus, the love that God is, is
t a love of which hatred is the contrary; otherwise Satan would be
coordinate power; but it is a love which embraces hatred as an

perfect stage of it, an Anteros-—yea, even nceds hatred and hateful-
§S as 1ts object. For self-love is no love; so if God's self is love, that
ich he loves must be defect of love: just as a luminary can light up
y that which otherwise would be dark. Henry James, the Sweden-
gian, says: “It is no doubt very tolerable finite or creaturely love to
£ one’s own in another., to love another for his conformity to one’s
- but nothing can be in more flagrant contrast with the crearive
¥e, all whose tenderness ex vi termini must be reserved only for what
insically is most bitterly hostile and negative to itself.” This is from
stance and Shadow: an Fssay on the Physics of Creation.* It is a pity he
not filled his pages with things like this, as he was able easily to
instead of scolding at his reader and ar people generally, until the
i8ics of creation was wellnigh forgot. I must deduct, however, from
I just wrote: obviously no genius could make his every sentence
: l_)limc as onc which discloses for the problem of evil its everlasting
tion.

| ‘he movement of love is circular, at one and the same impulse
Iecting creations into independency and drawing them into har-
Y. This scems complicated when stated so; but it is fully summed
the simple formula we call the Golden Rule. This does not, of
I8C, say. Do everything possible to gratify the egoistic impulses of
TS, but it says, Sacrifice your own perfection to the perfectionment
ur neighbor. Nor must it for a moment be confounded with the
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Benthamite, or Helvetian, or Beccarian motto, Act for the greatcs
good of the greatest number. Love is not directed to abstractions by,
to persons; not to persons we do not know, nor to numbers of peopl..
but to our own dear ones, our family and neighbors. *Our neighbor -
we remember, is one whom we live near, not locally perhaps, bur i,
life and feeling.

Everybody can see that the statement of St. John is the formula
an evolutionary philosophy, which teaches that growth comes onl.
from love, from—I will not say self-sacrifice, but from the ardent im.
pulse to fulfil another’s highest impulse. Suppose, for example, that |
have an idea that interests me. It is my creation. It is my creature; {0,
as shown in last July’s Monsst, * it is a little person. I love it; and | will
sink myself in perfecting it. It is not by dealing out cold justice to the
circle of my ideas that I can make them grow, but by cherishing and
tending them as I would the flowers in my garden. The philosophy w.c
draw from John’s gospel is that this is the way mind develops; and s
for the cosmos, only so far as it yet 1s mind, and so has life, is it capable
of further evolution. Love, recognising germs of loveliness in the hate-
ful, gradually warms it into life, and makes it lovely. That is the sor
of evolution which every carcful student of my essay “The Law of
Mind™* must see that synechism calls for.

‘The nineteenth century is now fast sinking into the grave, and we
all begin to review its doings and to think what character it is destined
to bear as compared with other centuries in the minds of future histori-
ans. It will be called, I guess, the Economical Century: for political
economy has more direct relations with all the branches of its activity
than has any other science. Well, political economy has its formula of
redemption, too. It is this: Intelligence in the service of greed ensurcs
the justest prices, the fairest contracts, the most enlightened conduct
of all the dealings between men, and leads to the summum bonum, food
in plenty and perfect comfort. Food for whom: Why, for the greedy
master of intelligence. I do not mean to say that this is onc of the
legitimate conclusions of political economy, the scientific character of
which 1 fully acknowledge. But the study of doctrines, themselves
true, will often temporarily encourage gencralisations extremely false,
as the study of physics has encouraged necessitarianism. What I say,
then, is that the great attention paid to cconomical questions during
our century has induced an exaggeration of the beneficial effects of
greed and of the unfortunate results of sentiment, until there has
resulted a philosophy which comes unwirtingly to this, that greed 15
the great agent in the elevation of the human race and in the evolution
of the universe.

I open a handbook of political economy,’*—the most typical and
middling one 1 have at hand,—and there find some remarks of which
I will here make a brief analysis. 1 omit qualifications, sops thrown 10
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Cerberus, phrases to placate Christian prejudice, trappings which
erve to hide from author and reader alike the ugly nakedness of the
) -god. But I have surveved my position. The author enumerates
‘three motives to human action:
The love of sclf:
The love of a limited class having common interests and feelings
¢ith one’s self;
The love of mankind at large.”
Remark. at the outset, what obsequious title i1s bestowed on
d,—*the love of self.” Love! The second motive is love. In place
“a himited class” put “certain persons,” and you have a fair descrip-
on. Taking “class”™ in the old-fashioned sense, a weak kind of love is
escribed. In the sequel, there seems to be some haziness as to the
limitation of this motive. By the love of mankind at large, the author
es not mean that deep, subconscious passion that is properly so
alled; but merely public-spirit, perhaps little more than a fidget about
ushing ideas. The author proceeds to a comparative estimate of the
orth of these motives. Greed, says he, but using, of course, another
ord, “'1s not so great an evil as 1s commonly supposed. . . . Every man
in promotc his own interests a great deal morce ceffectively than he can
mote any one else’s, or than any one else can promote his.” Besides,
s he remarks on another page, the more miserly a man is, the more
1 he does. T'he second motive “is the most dangerous one 1o which
eiety 1s exposed.” Love is all very pretty: “no higher or purer source
f human happiness exists.” (Ahem!) But it 1s a “source of enduring
jury,” and, in short, should be overruled by something wiser. What
‘this wiser motive? We shall sce.
As for public spirit, it is rendered nugatory by the “difficultics in
way of its effective operation.” For example, it might suggest
utting checks upon the fecundity of the poor and the vicious; and “no
neasure of repression would be too severe,” in the case of criminals.
Lhe hint 1s broad. But unfortunately, you cannot induce legislatures
D take such measures, owing to the pesuferous “tender sentiments of
n towards man.” It thus appears, that public-spirit, or Benthamism,
S not strong enough to be the cffective tutor of love (I am skipping to
nother page). which must therefore be handed over to “the mouves
which animate inen in the pursuit of wealth,” in which alonc we can
‘onfide, and which “are in the highest degree beneficent.””® Yes, in the
ighest degree™ without exception are they beneficent to the being
ipon whom all their blessings are poured out, namely, the Sclf, whose
sole object,” savs the writer, in accumulating wealth is his individual

6

*How can a writer have any respect for science, as such, whe is capable of confound-
g with the scientific propositions of political economy, which have nothing to say
i€oncerning what is “benceficent,” such brummagem generalisations as this?
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“sustenance and enjoyment.” Plainly, the author holds the notion th;,
some other motive might be in a higher degree beneficent even for 1,
man’s self to be a paradox wanting in good sense. He seeks to glozc a; g
modify his doctrine; but he lets the perspicacious reader see what hi.
amimating principle i1s; and when, holding the opinions | have rc.
peated, he at the same time acknowledges that society could not ex;y;
upon a basis of intelligent greed alone, he simply pigeon-holes himse|¢
as one of the eclectics of inharmonious opinions. He wants his may,.
mon flavored with a soupgon of god.

The economists accuse those to whom the enunciation of their
atrocious villainics communicates a thrill of horror of being sentime,.
talists. It may be so: I willingly confess to having some tincture f
sentimentalism in me, God be thanked! Ever since the French Revoly.
tion brought this leaning of thoughr into ill-repute,—and not alt-
gether undeservedly, | must admit, true, beautiful, and good as tha
great movement was,—it has been the tradition to picture sentimental-
1sts as persons incapable of logical thought and unwilling to look facts
in the eyes. This tradition may be classed with the French tradition
that an Englishman says godam at every second sentence, the English
tradition that an American talks about “Britishers,” and the American
tradition that a Frenchman carrics forms of ctiquette to an inconve-
nient extreme, in short with all those traditions which survive simplv
because the men who use their eyes and ears are few and far between.
Doubtless some excusc there was for all those opinions in days gone
by; and sentimentalism, when it was the fashionable amusement o
spend one’s evenings in a flood of tears over a woeful performance on
a candle-litten stage, sometimes made itself a little ridiculous. But what
after all is sentimentalism? It is an 1sm, a doctrine, namely, the doctrine
that great respect should be paid to the natural judgments of the
sensible heart. This is what sentimentalism precisely is; and I entreat
the reader to consider whether to contemn it is not of all blasphemics
the most degrading. Yet the nineteenth century has steadily con
temned it, because it brought about the Reign of Terror. That it did
so is true. Still, the whole question is one of bow much. The reign of
terror was verv bad; but now the Gradgrind banner has been this
century long flaunting in the face of heaven, with an insolence 1©
provoke the very skies to scowl and rumble. Soon a flash and quick peal
will shake economists quite out of their complacency, too late. The
twenticth century, in its latter half, shall surely see the deluge-tempest
burst upon the social order—to clear upon a world as deep in rum as
that greed-philosophy has long plunged it into guilt. No post-ther
midorian high jinks then!

So a miser is a beneficent power in a community, is he? With the
same reason precisely, only in a much higher degree, vou might pro-
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unce the Wall Strect sharp to be a good angel, who takes money
m heedless persons not likely to guard it properly, who wrecks
ble enterprises better stopped, and who administers wholesome
ons to unwary scientific men, by passing worthless checks upon
m,—as you did, the other day, to me, my millionaire Master in

mery, when you thought you saw vour way to using my process

hout paving for it, and of so bequeathing to your children some-

ag to boast of their father about,—and who by a thousand wiles puts

pev at the service of intelligent greed, in his own person.” Bernard

wdeville, in his Fable of the Bees, maintains that private vices of all

riptions are public benefits, and proves it, too, quite as cogently

he economist proves his point concerning the miser.® He even

s. with no slight force, that but for vice civilisation would never

existed. In the same spirit, it has been strongly maintained and

>-dav widely believed that all acts of charity and benevolence,

vate and public, go seriously to degrade the human race.

T'he Origin of Species of Darwin merely extends politico-economical

s of progress to the entire realm of animal and vegetable life. The
| majority of our contemporary naturalists hold the opinion that
true cause of those exquisite and marvellous adaptations of nature
which, when [ was a boy, men used to extol the divine wisdom, is
| creatures are so crowded together that thosc of them that happen
ave the slightest advantage force those less pushing into situations
avorable to muluplication or even kill them before they reach the
of reproduction. Among animals, the mere mechanical individual-
1s vastly reénforced as a power making for good by the animal’s
Mless greed. As Darwin puts it on his title-page, it is the struggle
istence; and he should have added for his motto: Every individual
himself, and the Devil take the hindmost! Jesus, in his Sermon on
ount, expressed a different opinion.

Here, then, is the issue. The gospel of Christ says that progress
tes from every individual merging his individuality in sympathy
h his neighbors. On the other side, the conviction of the ninetcenth
tury is that progress takes place by virtue of every individual’s
ving for himself with all his might and trampling his neighbor
er foot whenever he gets a chance to do so. This may accurately
alled the Gospel of Greed.

fuch is to be said on both sides. I have not concealed, I could not
ceal, my own passionate predilection. Such a confession will proba-
shock my scientific brethren. Yet the strong feeling is in itself, I
k an argument of some weight in favor of the agapastic theory of
lution,—so far as it may be presumed to bespeak the normal judg-
it of the Sensible Heart. Certainly. if it were possible to believe in
asm without believing it warmly., that fact would be an argument
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against the truth of the doctrine. At any rate, since the warmg), of
fecling exists, it should on every account be candidly confessed: espe.
cially since it creates a liability to onc-sidedness on my part ag;
which it bchooves my readers and me to be severally on our gy,

Seconp THouGHTS. IRENICA

Let us try to define the logical affinitics of the different theoric, ¢
cvolution. Natural selection, as conceived by Darwin, is a mode f
evolution in which the only positive agent of change in the uih ),
passage from moner to man is fortuitous variation. To securc adyvaice
in a definite direction chance has to be seconded by some action 4
shall hinder the propagation of some varieties or stimulate thai of
others. In natural selection, strictly so called, it is the crowding out of
the weak. In sexual selection, it is the attraction of beauty, maini,.

The Origin of Species was published toward the end of the year 5,
The preceding vears since 1846 had been onc of the most productive
seasons,—or if extended so as to cover the great book we arc consider
ing, the most productive period of equal length in the entire history
of science from its beginnings until now. The idea that chance begers
order, which is one of the corner-stones of modern physics (although
Dr. Carus considers it ““the weakest point in Mr. Peirce’s system )’
was at that time put into its clearest light. Quetelet had opcned rthe
discussion by his Letters on the Application of Probabilitses to the Moral and
Political Sciences, a work which deeply impressed the best minds of that
day, and to which Sir John Herschel had drawn general attention in
Great Britain.'° In 1857, the first volume of Buckle's History of Ciziliia-
tion had created a tremendous sensation, owing to the use he made of
this same idea. Meantime, the “statistical method” had, under that
very name, been applied with brilliant success to molecular physics.
Dr. John Herapath, an English chemist, had in 1847 outlined the kinctr-
cal theory of gases in his Matbematical Physics; and the interest the
theory excited had been refreshed in 1856 by notable memoirs by
Clausius and Krénig."! In the very summer preceding Darwin’s publi-
cation, Maxwell had read before the British Association the first an
most important of his researches on this subject.'? The mmcqt:llﬂfe
was that the idea that fortuitous events may result in a physical 3%

- : g 3 a7 1O
and further that this is the way in which those laws which appear t
conflict with the principle of the conservation of cnergy are [0
1 who wer€

explained, had taken a strong hold upon the minds of al .
abreast of the leaders of thought. Bv such minds, it was inevitable lh}i‘
the Origin of Species, whose teaching was simply the application ”.’. ! f
same principle to the explanation of another “non-conservative _“}'{e
tion, that of organic development, should be hailed and welcomed. 1 -
sublime discovery of the conservation of energy by Helmholtz in N
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that of the mechanical theory of heat by Clausius and by Rankine,
spendently, in 1850, had decidedly overawed all those who might
e been inclined to sneer at physical science.’? Thereafter a belated
p still harping upon “science peddling with the names of things”
Id fail of his effect. Mechanism was now known to be all, or very
v so. All this time, utilitarianism,—that improved substitute for
Gospel.—was 1n its fullest feather; and was a natural allv of an
vidualistic theory. Dean Manscl’s injudicious advocacy had led to
iny among the bondsmen of Sir William Hamilton, and the nomi-
sm of Mill had profited accordingly;'* and although the real science
rwin was leading men to was sure some day to give a death-
to the sham-science of Mill, ver there were several clements of
Darwinian theory which were sure to charm the followers of Mill.

s are so contrasted with those that immediately preceded them,
already set in, and inclined people to relish a ruthless theory.

understand me as wishing to suggest that any of those things
perhaps Malthus) influenced Darwin himself. What I mcan is
his hypothesis, while without dispute one of the most ingenious
pretty ever devised. and while argued with a wealth of knowl-
, a strength of logic. a charm of rhetoric, and above all with a
ain magnetic genuinencss that was almost irresisuible, did not ap-
at first, at all ncar to being proved: and to a sober mind its case
kS less hopeful now than it did twenty years ago; but the extraor-
rily favorable reception it met with was plainly owing, in large
Sure, to its ideas being those toward which the age was favorably
bsed, especially, because of the encouragement it gave to the
philosophy.

diametrically opposed to evolution by chance, are those theories
attribute all progress to an inward necessary principle, or other
h of necessity. Many naturalists have thought that if an egg is
ned to go through a certain series of embryological transforma-
S, from which it is perfectly certain not to deviate, and if in geolog-
lime almost exactly the same forms appear successively, onc re-
ng another in the same order. the strong presumption is that this
Succession was as predeterminate and certain to take place as the
her. So, Nigeli, for instance, conceives that it somehow follows
\ the first law of motion and the peculiar, but unknown, molecular
Stitution of protoplasm, that forms must complicate themselves
" and more. Kolliker makes one form generate another after a
AN maturation has been accomplished. Weismann, too, though he
S himself a Darwinian, holds that nothing 1s due to chance, but that
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all forms are simple mechanical resultants of the heredity from ty,
parents.*'* It is very noticeable that all these different sectaries seck ¢,
import into their science a mechanical necessity to which the facts thy,
come under their observation do not point. Those geologists wi,
think that the variation of species is duc to cataclasmic alterations f
climate or of the chemical constitution of the air and water are al,,
making mechanical necessity chief factor of evolution.
Evolution by sporting and evolution by mechanical necessity are
conceptions warring against one another. A third method, which
supersedes their strife, lies enwrapped in the theory of Lamarck '«
According to his view, all that distinguishes the highest organic forn
from the most rudimentary has been brought about by little hyperir,,.
phies or atrophies which have affected individuals carly in their Lives,
and have been transmitted to their offspring. Such a transmission of
acquired characters is of the general nature of habit-taking, and this
is the representative and derivative within the physiological domain
of the law of mind. Its action is essentially dissimilar to that of 2
physical force; and that is the secret of the repugnance of such neces-
sitarians as Weismann to admitting its existence. The Lamarckians
further suppose that although some of the modifications of form <o
transmitted were originallv due to mechanical causes, vet the chicf
factors of their first production were the straining of endeavor and the
overgrowth supcrinduced by exercise, together with the opposite ac-
tions. Now, endcavor, since it is directed toward an ¢nd, is essentially
psychical, even though it be sometimes unconscious; and the growth
due to excrcise, as | argued in my last paper,' follows a law of a
character quite contrary to that of mechanics.

Lamarckian evolution is thus evolution by the force of habit.—
T'hat sentence slipped off my pen while one of those neighbors v hose
function in the social cosmos scems to be that of an Interrupter. was
asking me a question. Of cours, it is nonsense. Habit is mere inertia.
a resting on one’s oars, not a propulsion. Now it is energetic projacula-
tion (lucky there is such a word, or this untried hand might have becen
put to inventing onc) by which in the typical instances of Lamarckian
evolution the new clements of form are first created. Tlabit, however.
forces them to take practical shapes, compatible with the structurcs
they affect, and in the form of heredity and otherwise, gradually 1
places the spontancous encrgy that sustains them. Thus, habit plci."*i
double part; it serves to establish the new features, and alsq to bring
them into harmony with the general morphology and function of thf_
animals and plants to which they belong. But if the reader will nU_\]‘I
kindly give himself the troublc of turning back a page or two. he w!

*] am happy to find rhat Dr. Carus, too, ranks Weismann among the oppon
Darwin, notwithstanding his flying thar flag.

cnis of

Fvolutionary Love 1 361

 that this account of Lamarckian evolution coincides with the gen-
al description of the action of love, to which, I suppose, he vielded
assent.
emembering that all matter is really mind, remembering, too, the
tinuity of mind, let us ask what aspect Lamarckian cvolution takes
vithin the domain of consciousness. Direct endeavor can achicve
ost nothing. It is as casy by taking thoughrt to add a cubit to onc’s
are, as it is to produce an idea acceptable to any of the Muses by
ely straining for it, before it is rcady to come. We haunt in vain
sacred well and throne of Mnemosyne; the deeper workings of the
take place in their own slow way, without our connivance. Let
heir bugle sound, and we may then make our cffort, surc of an
ation for the altar of whatsoever divinity its savor gratifics. Besides
inward process, there is the operation of the environment, which
s to break up habits destined to be broken up and so to render the
nd lively. Everybody knows that the long continuance of a routine
habit makes us lethargic, while a succession of surprises wonder-
brightens the ideas. Where there is a motion, where history is
naking, there is the focus of mental activity, and it has been said that
arts and sciences reside within the temple of Janus, waking when
tis open, but slumbering when it is closed. Few psychologists have
ceived how fundamental a fact this is. A portion of mind abun-
itly commissured to other portions works almost mechanically. Tt
s to the condition of a railway junction. But a portion of mind
jost isolated, a spiritual peninsula, or cul-de-sac, is like a railway
minus. Now mental commissures are habits. Where they abound,
ginality 1s not needed and 1s not found; but where they are in defect,
ntaneity is set free. Thus, the first step in the Lamarckian evolution
mind 1s the putting of sundry thoughts into situations in which they
free to play. As to growth by exercise, 1 have already shown, in
cussing “Man's Glassy Essence,” in last October's MHonist, '® what its
dus operands must be conceived to be, at least, until a second equally
ite hypothesis shall have been offered. Namely, it consists of the
ing asunder of molecules, and the reparation of the parts by new
tter. It is, thus, a sort of reproduction. It takes place only during
ise, because the activity of protoplasm consists in the molecular
turbance which is its necessary condition. Growth by exercise
€S place also in the mind. Indeed. that is what it is to learn. But
most perfect illustration is the development of a philosophical
a by being pur into practice. The conception which appeared, at
%, as unitary, splits up into special cases. and into each of these
W thought must cnter to make a practicable idea. This new thought,
vever, follows pretty closely the model of the parent conception;
thus a homogeneous development takes place. The parallel be-
en this and the course of molecular occurrences is apparent. Pa-
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ticnt attention will be able to trace all these elements in the transacy;, n
called learning.

Three modes of evolution have thus been brought before us: ¢y -
tion by fortuitous variation, cvolution by mechanical necessity 4,
evolution by creative love. We may term them tychastic evoluuon
tychasm, anancastic evolution, or anancasm, and agapastic evolution
agapasm. The doctrines which represent these as severally of Principg)
importance, we may term tychasticism, anancasticssm, and agapasticisy,
On the other hand the mere propositions that absolute chance, ..
chanical necessity, and the law of love, are severally operative in the
cosmos, may receive the names of tychism, anancism, and agaprom

All three modes of evolution are composed of the same gencry)
elements. Agapasm exhibits them the most clearly. T'he good resulr i
here brought to pass, first, by the bestowal of spontaneous eneryy b,
the parent upon the offspring, and, sccond, by the disposition of the
latter to catch the general idea of those about it and thus to subserve
the general purpose. In order to express the relation that tvchasm and
anancasm bear to agapasm, let me borrow a word from geometry. An
ellipse crossed by a straight line is a sort of cubic curve; for a cubic i
a curve which s cut thrice by a straight line; now a straight line might
cut the ellipse twice and its associated straight line a third time. Sull
the ellipse with the straight line across it would not have the character-
istics of a cubic. It would have, for instance, no contrary flexure, which
no truc cubic wants; and it would have two nodes, which no true cubic
has. The gcometers say that it is a degenerate cubic. Just so, tvchasm and
anancasm are dcgencrate forms of agapasm.

Men who scek to reconcile the Darwinian idea with Chrisuanity
will remark that tychastic evolution, like the agapastic, depends upon
a reproductive creation, the forms preserved being those that usc the
spontaneity conferred upon them in such wise as to be drawn 1nto
harmony with their original, quite after the Christian scheme. Very
good! This only shows thart just as love cannot have a contrary, but
must embrace what is most opposed to it, as a degenerate case of 1t <0
tychasm is a kind of agapasm. Only, in rhe tychastic evolution progress
is solcly owing to the distribution of the napkin-hidden talent of the
rejected servant among those not rejected, just as ruined gamesicr
leave their money on the table to make those not yet ruined so much
the richer. It makes the felicity of the lambs just the damnation of the
goats, transposcd to the other side of the equation. In genuine ac
pasm, on the other hand, advance takes place by virtue of a positive
sympathy among the created springing from continuity of mind. 11
is the idea which tyvchasticism knows not how to manage. _

The anancasticist might here interpose, claiming that the mode ¢
evolution for which he contends agrees with agapasm at the point
which tvchasm departs from ir. For it makes development go through
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in phases, having its inevitable cbbs and flows, vet tending on the
e to a foreordained perfection. Barce existence by this its destiny
vs an intrinsic affinity for the good. Herein, it must be admitted,
casm shows itself to be in a broad acception a species of agapasm.
forms of it might casily be mistaken for the genuine agapasm.
Jegclian philosophy is such an anancasticism. With its revelatory
on, with its synechism (however imperfectly sct forth), with its
sction,” the whole idea of the theory is superb, almost sublime.
after all, living freedom is practically omitted from its method.
whole movement is that of a vast engine, impelled by a vis a rergo,
a blind and mystcrious fate of arriving at a lofty goal. | mean that
in engine it would be, if it really worked: but in point of fact, it
ieely motor.”” Grant that it really acts as it professes to act, and
s nothing to do but accept the philosophy. But never was there
such an example of a long chain of reasoning,—shall I say with
¥ in every link>—no, with cvery link a handful of sand, squeczed
shape in a dream. Or say, it is a pasteboard model of a philosophy
in rcality docs not exist. If we use the onc precious thing it
ains, the idea of it, introducing the tychism which the arbitrari-
of its every step suggests, and make that the support of a vital
dom which is the breath of the spirit of love, we may be able o
uce that genuine agapasticism, at which Hegel was aiming.

A Tump Asprecrt. DiscRIMINATION

n the very nature of things, the line of demarcation between the
> modes of evolution is not perfectly sharp. That does not prevent
ieing quite real: perhaps 1t is rather a mark of its reality. There is
nature of things no sharp line of demarcation between the three
lamental colors, red, green, and violet. But for all that they are
ly different. The main question 1s whether three radically different
utionary elements have been operative: and the second question is
At are the most striking characteristics of whatever elements have
N operative.

L propose to devote a few pages to a very slight examinarion of these
tions in their relation to the historical development of human
ight. T first formulate for the reader’s convenience the bricfest
Sible definitions of the three conceivable modes of development of
ught, distinguishing also two varieties of anancasm and three of
pasm. The tvchastic development of thought, then, will consist in
ht departures from habitual ideas in different directions indiffer-
¥, quite purposeless and quite unconstrained whether by outward
fumstances or by force of logic, these new departures being fol-
¥ed by unforesecn results which tend to fix some of them as habits
Ute than others. T he anancastic development of thought will consist
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of new ideas adopted without foreseeing whither they tend, but havin
a character determined by causes either external to the mind, such .
changed circumstances of life, or internal to the mind as logical devel.
opments of ideas already accepted, such as generalisations. The agapas.
tic development of thought is the adoption of certain mental tenden.
cies, not altogether heedlessly, as in tvchasm, nor quite blindly by the
mere force of circumstances or of logic, as in anancasm, but by ap
immediate attraction for the idea itself, whose nature is divined befor,
the mind possesses it, by the power of sympathy, that 1s, by virtue of
the continuity of mind; and this mental tendency may be of three
varieties, as follows. First, it may affect a whole people or communir,
in its collective personality, and be thence communicated to such
individuals as are in powerfully sympathceric connection with the col-
lective people, although they may be intellectually incapable of attain-
ing the idea by their private understandings or even perhaps of con-
sciously apprehending it. Second, it may affect a private person
directly, vet so that he is only enabled to apprehend the idea, or 10
appreciate its attractiveness, by virtue of his sympathy with his ncigh-
bors, under the influence of a striking experience or development of
thought. The conversion of St. Paul may be taken as an examplc o!
what is meant. Third, it may affect an individual, independently of his
human affections, by virtue of an attraction it exercises upon his mind.
even before he has comprehended it. This is the phenomenon which
has been well called the divination of genius; for it is due to the continu
ity between the man’s mind and the Most High.

Let us next consider by means of what tests we can discriminate
between these different categories of evolution. No absolute criterion
is possible in the nature of things. since in the nature of things there
is no sharp line of demarcation between the different classes. Never-
theless, quantitative symptoms may be found by which a sagacious and
sympathetic judge of human nature may be able to estimate the ap-
proximate proportions in which the different kinds of influence arc
commingled.

So far as the historical evolution of human thought has been rychas:

tic, it should have proceeded by insensible or minute steps; for such

is the nature of chances when so multiplied as to show phenomena ©f
regularity. For example, assume that of the native-born white adult
males of the United States in 1880, onc-fourth part were below 5 inl‘t‘i
4 inches in stature and one-fourth part above ;5 feet 8 inches. Then DY
the principles of probability, among the whole population, we shou Id
expect
216 under 4 fect 6 inches, 216 above 6 feet 6 inches:
48 - 4 = 5 = Noe g 7 -
Q. g A s 9 « 6 8 -
lessithan 28 b =i=l: Saidi lessithanke 2 lisim6ig=n. 9  *

Evolutionary Love | 365

I sct down these figures to show how insignificantly few are the
cases in which anything very far out of the common run presents itself
9y chance. Though the stature of only every second man is included
vithin the four inches between g feet 4 inches and 5 feet 8 inches, yet
f this interval be extended by thrice four inches above and below, it
vill embrace all our 8 millions odd of narive-born adult white males
of 1880), except only g taller and g shorter.
The test of minute variation, if mot satisfied, absolutely negartives
ychasm. If it is satisfied, we shall find that it negatives anancasm but
ot agapasm. We want a positive test, satisfied by tvchasm, only. Now
sherever we find men’s thought taking by imperceptible degrees a
arn contrary to the purposes which animate them, in spite of their
ghest impulses, there, we may safely conclude, there has been a
hastic action.
Students of the history of mind there be of an erudition to fill an
nperfect scholar like me with envy edulcorated by jovous admiration,
ho maintain that ideas when just started are and can be little more
han freaks, since they cannot yet have been critically examined, and
irther that everywhere and at all imes progress has been so gradual
hat it is difficult to make out distinctly what original step any given
nan has taken. It would follow that tychasm has been the sole method
f intellgctual development. 1 have to confess I cannot read history so;
cannot help thinking that while tychasm has sometimes been opera-
ive, at others great steps covering nearly the same ground and made
y different men independently, have been mistaken for a succession
f small steps, and further that students have been reluctant to admit
zal entitative “spirit’” of an age or of a people, under the mistaken
nd unscrutinised impression that they should thus be opening the
oor to wild and unnatural hypotheses. I find, on the contrary, that,
owever it may be with the education of individual minds, the histori-
al development of thought has seldom been of a tychastic nature, and
Xclusively in backward and barbarising movements. 1 desire to speak
¥ith the extreme modesty which befits a student of logic who is re-
Juired to survey so very wide a field of human thought that he can
over it only by a reconnaisance, to which only the greatest skill and
most adroit methods can impart any value at all; bu, after all, I can
nly express my own opinions and not those of anybody else; and in
My humble judgment, the largest example of tychasm is afforded by
he history of Christianity, from about its establishment by Constan-
ne, to, sav, the time of the?® Irish monasteries, an era or eon of about
00 years. Undoubtedly the external circumstance which more than all
dthers at first inclined men to accept Christianity in its loveliness and
lenderncss, was the fearful extent to which society was broken up into
inits by the unmitigated greed and hard-heartedness into which the
omans had seduced the world. And yet it was that very same facr,



366 | The Essential Peirce

more than any other external circumstance, that fostered that bitrer.
ness against the wicked world of which the primitive Gospel of Marl
contains not a single trace. At least, I do not detect it in the remark
about the blasphemy against the Holy Ghost, where nothing is said
about vengeance, nor cven in that speech where the closing lines of
Isaiah are quoted, about the worm and the fire that feed upon the
“carcasses of the men that have transgressed against me.”?' But little
by little the bitterness increases until in the last book of the New
Testament, its poor distracted author represents that all the time
Christ was talking about having come to save the world, the sceret
design was to catch the entire human race, with the exception of a
paltry 144000, and souse them all in brimstone lake, and as the smoke
of their torment went up for ever and ever, to turn and remark, “There
is no curse any more.” Would it be an insensible smirk or a fiendish
grin that should accompany such an utterance? I wish I could believe
St. John did not write it; but it is his gospel which tells about the
“resurrection unto condemnation,”—thar is of men’s being resus-
citated just for the sake of torturing them:—and, at any rate, the
Revelation is a very ancient composition. One can understand that the
carly Christians were like men trying with all their might to climb a
stecp declivity of smooth wet clay: the deepest and truest clement of
their life, animating both heart and head, was universal love; but the:
werc continually, and against their wills, slipping into a party spirit.
cvery slip serving as a precedent, in a fashion but too familiar to evers
man. This party feeling insensibly grew until by about a.p. 330 the
lustre of the pristine integrity that in St. Mark reflects the white spirit
of light was so far tarnished that Eusebius (the Jared Sparks?? of that
day), in the preface to his History, could announce his intention of
exaggerating evervthing that tended to the glory of the church and of
suppressing whatever might disgrace it.’ His Latin contemporary
Lactantius i1s worse, still:?* and so the darkling went on increasing
until before the end of the century the great library of Alexandria was
destroyed by Theophilus,® until Gregory the Great. two centuries
later, burnt the great library of Rome, proclaiming that “Ignorance 15
the mother of devotion”*’ (which is true, just as oppression and injus-
tice is the mother of spirituality), until a sober description of the state
of the church would be a thing our not o nice newspapers would
treat as “unfit for publication.” All this movement is shown by the
application of the test given above to have been tychastic. Another
very much like it on a small scale. only a hundred times swifter, for
the study of which there are documents by the library-full, is to be
found in the history of the French Revolution.

*See [John William| Draper’s History of Intellectual Development [862], chap. x.

Loolutionary Love | 367

Anancastic evolution advances by successive strides with pauscs
perween. ‘T'he reason is thar in this process a habit of thought having
n overthrown is supplanted by the next strongest. Now this next
strongest is sure to be widely disparate from the first, and as often as
jot 1s its direct contrary. It reminds one of our old rule of making the
ond candidatc vice-president. This character, therefore, clearly dis-
nguishes anancasm from tychasm. The character which distin-
quishes it from agapasm is its purposelessness. But external and inter-
jal anancasm have to be examined separately. Development under the
ressurc of external circumstances, or cataclasmine cvolution, is in
post cascs unmistakable enough. It has numberless degrees of inten-
ity, from the brute force, the plain war, which has more than once
prned the current of the world’s thought, down to the hard fact of
vidence, or what has been taken for it, which has been known to
onvince men by hordes. The only hesitation that can subsist in the
sence of such a history is a quantitative one. Never are external
iflucnces the only ones which affect the mind, and therefore it must
e a matter of judgment for which it would scarcely be worth while
) attempt to set rules, whether a given movement 1s to be regarded
s principally governed from without or not. In the rise of medieval
hought, I mean scholasticism and the synchronistic art developments,
ndoubtedly the crusades and the discovery of the writings of Aris-
stle were powerful influences. The development of scholasticism
om Roscellin to Albertus Magnus closely follows the successive steps
n the knowledge of Aristotle. Prantl thinks that that 1s the whole
ory, and few men have thumbed more books than Carl Prantl.? He
as done good solid work, notwithstanding his slap-dash judgments.
ut we shall never make so much as a good beginning of comprehend-
ng scholasticism until the whole has been systematically explored and
igested by a company of students regularly organised and held under
ile for that purpose. But as for the period we are now specially
onsidering, that which synchronised the Romanesque architecture,
he literature is easily mastered. It does not quite justify Prantl’s dicta
5 to the slavish dependence of these authors upon their authorities.
orcover, thev kept a definite purpose steadily before their minds,
roughout all their studies. 1 am, therefore, unable to offer this period
of scholasticism as an example of pure external anancasm, which seems
0 be the fluorine of the intellectual elements. Perhaps the recent
apanesc reception of western ideas is the purest instance of it in
story. Yet in combination with other elements, nothing is comn-
noner. If the development of ideas under the influence of the study
of extcrnal facts be considercd as external anancasm,—it is on the
rder between the external and the internal forms,—it is, of course,
the principal rthing in modern learning. But Whewell, whose masterly
comprehension of the history of science critics have been too ignorant
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properly to appreciate, clearly shows that it is far from being the
overwhelmingly preponderant influence, even there.”’

Internal anancasm, or logical groping, which advances upon a
predestined line without being able to foresee whither it is to be
carried nor to steer its course, this is the rule of development of philos-
ophy. Hegel first made the world understand this; and he seeks to make
logic not merely the subjective guide and monitor of thought, which
was all it had been ambitioning before, but to be the very mainspring
of thinking, and not merely of individual thinking but of discussion.
of the history of the development of thought, of all history, of all
development. This involves a positive, clearly demonstrable error. Let
the logic in question be of whatever kind 1t may, a logic of necessary
inference or a logic of probable inference (the theory might perhap,
be shaped to fit either), in any case it supposes that logic is sufficient
of 1tself to determine what conclusion follows from given premises: for
unless it will do so much, it will not suffice to explain why an individ-
ual train of reasoning should take just the course it does take, to sa:
nothing of other kinds of development. It thus supposes that from
given premises, only one conclusion can logically be drawn, and that
there is no scope at all for free choice. That from given premises onl
one conclusion can logically be drawn, 1s one of the false notions which
have come from logicians’ confining their attention to rhat Nantucker
of thought, the logic of non-relative terms. In the logic of relatives, it
does not hold good.

One remark occurs to me. If the evolution of history is in considcra-
ble part of the nature of internal anancasm, it resembles the develop-
ment of individual men; and just as 33 years is a rough but natural unit
of time for individuals, being the average age ar which man has issue.
so there should be an approximare period at the end of which one great
historical movement ought to be likely to be supplanted by another.
Let us sce if we can make out anything of the kind. T'ake the govern-
mental development of Rome as being sufficiently long and set down
the principal dates.

B.C. 753, Foundation of Rome.

B.C. 510, Expulsion of the Tarquins.

B.C. 27, Octavius assumes title Augustus.
AD. 476, End of Western Empire.

A.D. 962, Holy Roman Empire.

A.D. 1453, Fall of Constantinople.

The last event was one of the most significant in history, especially for
lialy. The intervals are 243, 483, 502. 486, g1 years. All are rather
curiously near equal, except the first which is half the others. Succes
sive reigns of kings would not commonly be so near equal. Let us set
down a few dates in the history of thought.
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B.C. 585, Eclipse of Thales. Beginning of Greek philosophy.

A.D. 30, The crucifixion.

A.D. 529, Closing of Athenian schools. End of Greek philosophy.

A.D. 1125, (Approximate) Rise of the Universities of Bologna and
Paris.

A.D. 1543, Publication of the De Revolutionibus of Copernicus. Be-
ginning of Modern Science.

c intervals are 615, 499, 596, 418 years. In the history of metaphysics,
may take the following:

B.C. 322, Death of Aristotle.
A.D. 1274, Death of Aquinas.
A.D. 1804, Dcath of Kant.

I'he intervals are 1595 and 530 years. The former is about thrice the
atter.

From these figures, no conclusion can fairly be drawn. At the same
e, they suggest that perhaps there may be a rough natural era of
abourt 500 vears. Should there be any independent evidence of this, the
ntervals noticed may gain some significance.

The agapastic development of thought should, if it exists, be distin-
guished by, its purposive character, this purpose being the develop-
nent of an idea. We should have a direct agapic or sympathetic com-
rehension and recognition of it, by virtue of the continuity of
hought. | here take it for granted that such continuity of thought has
cen sufficiently proved by the arguments used in my paper on the
aw of Mind” in The Monsst of last July. Even if those arguments are
quite convincing in themselves, yet if they are reénforced by an
dpparcnt agapasm 1in the history of thought, the two propositions will
end one another mutual aid. The reader will, I trust, be too well
rounded in logic to mistake such mutual support for a vicious circle
reasoning. If it could be shown directly that there is such an entity
S the “spirit of an age” or of a people, and that mere individual
telligence will not account for all the phenomena, this would be
of enough at once of agapasticism and of synechism. I must ac-
Owledge that I ain unable to produce a cogent demonstration of this;
ut I am, I believe, able to adduce such arguments as will serve to
onfirm those which have been drawn from other facts. I believe that
I the greatest achicvements of mind have been beyond the powers of
Inaided individuals; and T find, apart from the support this opinion
tceives from synechistic considerations, and from the purposive char-
ter of many great movements, direct reason for so thinking in the
blimity of the ideas and in their occurring simultancously and inde-
pendently to a number of individuals of no extraordinary general
Powers. The pointed Gothic architecture in several of its develop-
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ments appears to me to be of such a character. All attempts to im;,,,
it by modern architects of the greatest learning and genius appear
and tame, and are felt by their authors to be so. Yet at the time the 1
was living, there was quite an abundance of men capable of pmduc{nt
works of this kind of gigantic sublimity and power. In more than ung
case, extant documents show that the cathedral chapters, in the sejc..
tion of architects, treated high artistic genius as a secondary corzsidl-}a_
tion, as if there were no lack of persons able to supply that: and (h,
results justify their confidence. Were individuals in gencral, then. iy,
those ages possessed of such lofty natures and high intellect® Such 4y,
opinion would break down under the first examination.

How many times have men now in middle life seen great disco o
ies made independently and almost simultaneously! The first instance
I remember was the prediction of a planct exterior to Uranus |,y
Leverrier and Adams.?® One hardly knows to whom the principle of
the conservation of cnergy ought to be attributed, although 1t ma,
rcasonably be considered as the greatest discovery science has ever
made. The mechanical theory of heat was set forth by Rankine and by
Clausius during the same month of February, 1850, and there are
eminent men who attribute this great step to Thomson.* The kinerical
theory of gascs, after being started by John Bernoulli and long buried
in oblivion, was reinvented and applied to the explanation not merely
of the laws of Boyle, Charles, and Avogadro,’® but also of diffusion and
viscosity, bv at least threc modern physicists separately. It is well
known thar the doctrine of natural selection was presented by Wallace
and by Darwin at the same meeting of the British Association: and
Darwin in his “Historical Sketch” prefixed to the later editions of his
book shows that both were anticipated by obscure forerunners. The
method of spectrum analysis was claimed for Swan as well as for
Kirchhoff, and there were others who perhaps had still better claims.
The authorship of the Periodical Law of the Chemical Elements 15
disputed between a Russian, a German, and an Englishman.”’ al-
though there is no room for doubt that the principal merit belongs t©
the first. These are ncarly all the greatest discoveries of our times. It
is the same with the inventions. It may not be surprising that the
telegraph should have been independently made by several inventors.
because it was an easy corollary from scientific facts well made out
before. But it was not so with the telephone and other inventions
Ether, the first anxsthetic, was introduced indcpendently by three
different New England physicians.’” Now ether had been a common
article for a century. It had been in one of the pharmacopaeias three
centuries before. It is quite incredible that its anasthetic propert!

*I'"homson, himsclf, in his article fear in the Fncyclopedia Britannica, never once
mentions the name of Clausius.
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hould not have been known; it was known. It had probably passed
.om mouth to ear as a secret from the days of Basil Valentine;*? but
r long it had been a sccret of the Punchinello kind.’* In New En-
and, for many years, boys had used it for amusement. Why then had
ot been put to its serious use? No reason can be given, except that
» motive to do so was not strong enough. The motives to doing so
11d only have been desire for gain and philanthropy. About 1846, the
e of the introduction, philanthropy was undoubtedly in an unusu-
v active condition. That sensibility, or sentimentalism, which had
on introduced in the previous century, had undergone a ripening
ycess, 1N consequence of which, though now less intense than it had
sviously been, it was more likely to influence unreflecting people
it had ever been. All three of the ether-claimants had probably
influenced by the desire for gain; but nevertheless they were
rrainly not insensible to the agapic influences.

I doubt if any of the great discoveries ought, properly, to be consid-
d as altogether individual achicvements; and I think many will
are this doubt. Yer. if not, what an argument for the continuity of
ind, and for agapasticism is here! I do not wish to be very strenuous.
hinkers will only be persuaded to lay aside their prejudices and
ply themselves to studying the evidences of this doctrine, I shall be
ly content to await the final decision.
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hese notes, numbered consecutively within each of the twenty-five items in
e present volume, provide biographical, historical, bibliographic, explana-
ry, and other relevant information (including translations) not contained in
rce’s footnotes in the text. For some of the better known works by some
he better known philosophers (such as 1lume’s Treatise [of Human Nature],
ant's Critigue [of the Pure Reason/, or Locke's Essay [Concerning Human Under-
inding/), we have used abbreviated titles. We have also used a number of
ard abbreviations (including those for books of the Bible) and a few
mewhat less than standard: among these are aph. (aphorism), art. (article),
(part), qu. (question), sec. (section), and tract. (tractatus). Again. MS refer-
es are to Peirce’s manuscripts in Harvard's Houghton Library, P refer-
ces to his publications (as listed in Ketner et al., 4 Comprebensive Bibliogra-
y). W references to the Writings of Charies 8. Petrce, and CP references to the
ted Papers.

1. Ox A New List or CATEGORIES

1. See book 1 of the T'ranscendental Analvtic in Kant's Critigue.

2. In note 12 in MS 785, Peirce made the following comment upon this
tement: “Tt may be doubted whether it was philosophical to rest this matter
empirical psychology. The question is extremelv difficult”™ (W2:04).

3. Johann Friedrich Herbart, Lebrbuch zur Einlettung in die Philosophie (val.
f Sammtiicke Werke [Leipzig, 1850]), p. 77: “All our thoughts may be consid-
from two points of view: partly as activities of our mind, partly in relation
what is thought through them. In the latter respect they are called conceprs,
hich term, by signifving wbat is concerved, requires us to abstract from the
xd :nd manner in which we might receive, produce, or reproduce the
ought.”

4. See “Upon Logical Comprehension and Extension™ (W2:70-86).

. 2. Questions Concerning CERTAIN FacULTIES

1. St. Ansclm. Monologtum et proslogion. chs. 66 and 70. St. Paul's saving
For now we sce in a mirror, darkly; but then face to face”) is quoted from
Vulgate. 1 Cor. 1312,

~ 2. Berengarius is quoted from Carl Prantl. Geschichte der Logik im Abendlande
cipzig, 1855-67), 2:72—75: “Clearly it is characteristic of a great soul to take
ffuge in dialectic in all circumstances. because to take refuge in it is to take
Uge in reason, and whoever does not take refuge there, since it is in respect
rcason that he is made in the image of God, gives up his honor: nor can he
€ renewed from day to day in the image of God.”

3- Peirce read Fredegisus (d. 834). an English monk who succeeded Alcuin
“harlemagne’s court, in Prantl's Geschichre, 2:17-19.

4. Peter Abelard, Quarages inédits (Paris, 1836), p. 179,

_ 8- De generibus et speciebus is included in Abclard's Oucrages inédits: see pp.
S 517, 535-
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6. John of Salisbury, Mctalogicon, bk. 4, ch. 27: “Although there are man,
mistakes in Aristotle, as is evident from the writings of Christians and pagan,
alike, his equal in logic has vet to be found.”

7- Abclard. Quvrages inédits, pp. 293 and 204: **But nothing against Aristotle”
and “But if we can find fault with Aristotle the prince of the Peripatetics, whay
can we trust in this arez”

& Almost certainly, this is J. M. Macallister. a New England magician.

9. An Essay Towards a New Theory of Vision (1709).

10. Peirce gives the following definition in the Cenrury Dicrionary: *the
smallest angular measure of which the eye can distinguish the parts. Itis about
half a minute.”

1. See Berkeley's Principles of Human Knozledge, secs. 1-6.

3. Some ConseQuinces oF Four Incavacrmies

1. Arnistotle, Prior Analytics, 68bis—17 or 69ai16-19.

2. There is no such published objection, but people like Chauncey Wright
or F. E. Abbot might have objected to Peirce’s argument when he presented
his paper, “On the Narural Classification of Arguments” (W2:23-48), before the
Amcrican Academy of Arts and Sciences on g April 1867.

3. This is the second volume of Dugald Stewart’s Elements of the Philos.ph,
of the Human Mind, where in addition to the four authors mentioned, he als
discusses Bacon, Fontenelle, D'Alembert, Reid, and Prevost.

4 Aristotle, Posterior Analytics, 1.2.72a15.

5. Peirce did not know that this is a translation, by George Scholarios
(1400-1464). of Petrus Hispanus's Summulue logicales.

6. " An hypothesis is a proposition that is assumed in order to test the truth
of what is not yet known to be true. Many demand that for an hypothesis 1o
be identified as being true, no martter how true it appears before, other thing:
must be deducible from it. Bur others say that for an hypothesis to be true
this one thing is required; namely, that such things must be deducible from
it as correspond to phenomena and as satisfy all the difficulties encountercd
on the one hand, in the thing uself and, on the other, in such as arise from it

7. “I have thus far explained the phenomena of the heavens and sea by the
force of gravity, but have not yer assigned the cause of gravity. . . . [ have not
yet been able to deduce from the phenomena the reason for these properties
of gravity, and I do not invent hypotheses. Whatever cannot be deduced from
the phenomena should be called an byporbesss. . . . In this philosophy, propos:-
tions are deduced from phenomena and are rendered general by induction
(Gzeneral Scholium.)

8. This is Peirce’s short title for Herbart's book cited on p. 8 (and in note
3 to item 1).

9. The reference is to J. S. Mill, Logic, bk. 2, ch. 3, sec. 3.

10. Ermolao Barbaro (1453-1493). ltalian poct and savant and translator of
Anstotle.

u. Berkeley, Principles of Human Knowledge, sec. 10 of Introduction

12. Locke, Essay, vol. 3, bk. 4. ch. 7, scc. 9.

13. Hume, Enguiry, sec. 2.

14. Henry Longucville Mansel, Prolegomena Logica, and ed. (Oxford, 1860).

. on.

4 915, See his doctoral dissertation, De munds sensibilis atque intclligibilis formd
et principiis.

16. Sce note 10 To itcm 2.
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17. “It is the same nature that in existence is determinate through the grade
f singularity and that in the intellect, that is as having to the intellect the
elation of known to knower, is indeterminate.”

18. See Ockbam's Theory of Terms: Part | of the “Summa Logicae,” tr. Michael
Loux (Notre Dame, IN: University of Notre Dame Press, 1974), pp. 82-84.
10. Shakespeare, Measure for Measure, 2.2n7-20. Peirce usually leaves out I.
8 ("Drest in a little brief authority™).

4. Grouxps oF Vavmrry

1. See item 3.
2. In MS 503, “are” has been changed to “may be.”
3. See items 2 and 3, as well as “Nominalism versus Realism™ and “What Is
pant by ‘Determined’ " (W2i144-54 and 155-38).

4. L'his and the following quotation is from Petrus Hispanus, Summulae
gicales, tract. 6. (1) Signification is “the representation, established by conven-
n, of a thing by an utterance” and (2) “Signification is thus prior to supposi-
n, and they differ in that signification belongs to the word, whercas supposi-
n belongs to the term already composed of the word and its signification.”
'5. Sce item 3.
6. In MS 503, “and” has been changed to “plus.”
7. In MS 593, the word “possibility™ 1s underlined.
8. In MS 593, Peirce has added the following footnote: *“I'hat is, in the
antian sensc. Sce the discussion of the nature of continuity in Essay XVI1”
e “Search for a Mcthod™): the reference is to “T'he Law of Mind™ (item
9. See item 3.
10. Locke, Fssay, bk. 4, ch. 17, sec. 4.
. Logic, bk. 2, ch. 3.
12. Gulliver’s Travels, pt. 3, ch. 5.
13. For example, his Wissenschaft der Logik, pt. 2, sec. 1, ch. 3.
4. In MS 593, “T'his . . . contradict” has been changed ro “This, however,
not, in the least, contradict’™; and “everything . . . future™ has been
nged to “it is possible to cognize everything.! that s, that at some time all
ngs will be known” (with the corresponding footnote: “The difference
tween the two statements is like that between 'Every man is the son of some
man.’ and ‘Some woman is the mother of every man.” ).
15. In MS 593, Peirce has added the following footnore: “So far as there is
v validuty in this conception.”

16. See his Wissenschaft der Logik, pt. 2, sec. 1, ch. 3.
17. For the Achilles and the Torroise argument, sce Aristotle’s Physics,
2.230bs, or Plutarch’s Moralia, ch. 43.
18.Tn MS 593, “is . . . fact” has been changed to “is supposed to follow from
€ undoubted fact.”
19- In MS 593, Peirce has added the following footnote: “* Again the distine-
N s analogous to that between *Every man is the son of some woman or
icr,” and ‘Some one woman is the mother of all men.” ™
20. In MS 593, “seems” has been changed to “in 1869 secmed.”

2. Hobbes, Leviatban, ch. 1. Peirce reiterates the statement a few pages
€r (p. 81) and also in item 7 (p. ng).
22. Whenever Peirce refers to the soporific power, or somnific virtue, of
1um (as he often does when explaining his theory of hypostatic abstraction),
13s in mind the final scene of Moliere’s Le Malade Imaginaire.
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23. Kant, Critique, Big.
24. See Martthew 16:26, Mark 836, or Luke g:25.
25. Sce note 22 above.

5. FrRASER'S BERKELEY

1. Aristotle, Posterior Analytics, 83a33-34 (“they are mere prattle or twitter.
ings, and even if they exist, they are irrelevant™).

2. Edward reigned 1272-1307.

3. Henry Hallam, Fiew of the State of Europe during the Middle Ages, 4th e
(London, 1869), p. 684.

4. Sce note 22 1n item 4.

5. Kant, Critigue, Bi6, 22n2.

6. This long paragraph summarizes Duns Scotus’s views expressed in
Ordinatio, bk. 2, dist. 3, pt. 1, qu. 1-6, or Quaestiones subtilissimae, bk. 7, qu. 1=

7. Ockham, Summa logicae, pt. 1, ch. 13,

8. Hobbes, Elements of Phbilosopby, in The English Works (London, 1839), 1:35

9. Ibid., n8-19.

10. Locke. Essay, vol. 3. bk. 4, ch. 7, sec. ¢.

n. Principles of Human Knowledge, sec. 14 of Introduction.

12. “Commonplace Book of Occasional Metaphysical Thoughts,” in Works,
4:448.

13. Second Dialogue between Hylas and Philonous, in Works, 1:304.

14. For Berkeley's views on reality, existence, and experience (expressed in
this long paragraph), sce his Principles of Fluman Knowledge, scc. 89, and his
“Commonplace Book,” secs. 20-33.

15. The reference is to David Hartlev's " white medullary substance” (and
the related theories on sensation and imagination), in his Observarions on M.
His Frame, His Duty and His Expectations (London, 1749).

16. Principles of Human Knowledge, secs. 102, 106, 107.

17. Archer Butler (in an article in the Dublin University Magazine 7:538-39).
as quoted in Frascr’s “Life and Letters of George Berkelev,” in Works, 4407

8. In Fraser’s preface to Berkeley's Theory of Fision.

19. Hermann Helmholtz, Handbuch der pbysiologischen Optik (Leipzig, 1867).

sec. 33, p. 796.

6. Ox A NEw CLass oF OBSERVATIONS

1. For further discussion of the views of Scotus and Ockham, sce pp. 9295
(item 3).

2. The Harvard folder for this manuscript (MS no4) contains a dark gre}
envelope, with this inscription: ;4 Scraps of Ribbon—Numbered in order of
apparent brightness of light by CSP on a dark dav.” _

3. Reported by Alexander Aphrodisiensis, in his commentary upon Topics.
149.0-17, as having been said in Aristotle’s Protrepricus. See The Works of Aristotle
(Oxford, 1952), 12:27: “since even to inquire whether we ought to philosophize
or not is to philosophize.”

7. Tre Fixarion or BeLier

1. Roger Bacon, Opus Majus, tr. R. B. Burke (Philadelphia, 1928), pt. 6.
2. In MS 334. Peirce has expanded this sentence by adding “‘as Harvey, 3
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genuine man of science, said.” See William Harvey’s comment to John Au-
brey, in the latter’s Brief Lives (Oxford, 1898), 1:209.

3. In MS 334, Peirce has added “and Harvey.”

4. In MS 334, Peirce has changed “Mars;* and™ to “Mars and to state the
imes occupied by the planet in describing the different parts of that curve;
but perhaps™ (and has deleted the foornote).

5. In MS 334, Peirce has deleted the phrasc “in the . . . us).”
6. In MS 334, Peirce has changed the phrase “written; and each” to “Writ-
en. Each.”
7. “Read, read, read, work, pray, and read again™ is a sentiment frequently
xpressed in the old alchemical texts.
8. In MS 334, Peirce has added “veritable™ before “instruments.”
9. In MS 334. Peirce has added “but he had been more particularly im-
ressed by Malthus’s book on Population.”
10. In MS 334, Peirce has changed “were yet able™ to read “had yet been
ible. eight years before the publication of Darwin’s immortal work.™
n. In MS 334, Peirce has added “relarive” before “number.”
12. In MS 334, Peirce has changed “A . . . conclusion™ to A being the fact
stated in the premisses and B that concluded.”
13. In MS 334, Peirce has added “(if this be understood, not in the old sense,
but as consisting in a wise union of sccurity with fruitfulness of reasoning).”
14. In MS 334 Pcirec has changed “whether . . follows™ 1o “why a certain
onclusion is thought 1o follow.”
15. A Syrian religious and military order founded in 1090 in Persia and
nally subdued in Lcbanon in 1272. The Holy Spirit was said to reside in Sheik
Jebal (Old, Man of the Mountain), whose will was followed in blind obedi-
e. Notorious for their wide-spread acts of terror, the Assassins numbered
ver 50,000 during the time of the Crusades.

16. In MS 334, Peirce has changed “cffect of this sort” to “‘such active effect,”
nd “action” to “inquiry.”
17. In MS 334, Peirce has changed “secondary” to “accidental,” and “pro-
ed by"” to “superinduced by reflexion or.”
18. In MS 334. Peirce has changed “any .. . which . . and” to “as . . . any
. and then.”

19. From the beginning to the present, that is. Numa Pompilius was the
egendary second king of Rome (715-672 B.c), and Pius 1X, or Giovanni Mastai
ferretti, was pope from 1846 until his death in 1878. Fle was the prime mover
N the acceptance, on 18 July 1870, of the doctrine of papal infallibility, an event
that decply impressed Peirce.

20. Sce his 1wmacus, 35-39, or Fpinomis, g90-92.

21. Sce p. 72n.

22. In MS 334, Peirce has added this sentence: “Indecd, as long as no better
iethod can be applied, it ought to be followed, since it is then the expression
f instinct which must be the ultimate cause of belief in all cases.” The
ollowing “But” has been changed to “Nevertheless.”

23. I'rancis Bacon, Novum Organum, bk. 1, aphs. 19 and ar.

~ 24. In MS 334, Peirce has added to “ccases” “in somc degree at least.” In
he following sentence, he has changed “caused” to “determined.”

25. In MS 334, Peirce has changed “realities, or’ to “realities; for."”

26. In MS 334, Pcirce has changed “uses™ to “does use.™

27. In MS 334, Peirce has changed “me” to “us.”

28. In MS 334, Peirce has changed “that” to “his.”

29. In MS 407, Peirce has revised this sentence to read: “Not that the first
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three methods of settling opinions are every wav at a disadvantage compare
with that of experience.”

8. How 10 Make Our Ineas Crear

1. See Descartes, Principia philosapbiae, pt. 1, scc. 45. In MS 422, Peirce ha,
delcted “one sces that”

2 In MS 422, Peirce has changed “whether it be” to “be it,” and “help
doing” to “but do.” In the following sentence, he has expanded “formulas

. self-contradiction™ to read “two classes, those which cannot be denicd
withour self-contradiction, and those which result from the principle of suffi.
cicnt reason (of which more anon).”

3. Sce Leibniz's Eighth Letter to Burnet; also his Opera omnia (Genev.,
1768), 6:267.

4. An apparent veiled allusion to his (first) wife, Harriet Melusina Fav
Peirce, from whom Peirce had separated two years earlier.

5. Scc item 7. In MS 422, Peirce has changed “principles . .
“principles already sct forth.”

6. In MS 422, Peirce has added “among themselves” and “as™ after the firs
and second “arranged.” respectively.

7. In MS 422, Peirce has added “—no matter if contrary to all previou:
cxpericnce.”

8 In MS 422, Peirce has inscrted “conceivably™ before “practical.”

9. In MS 422, Pcirce has changed “or” to “and.”

10. In MS 422, Peirce has added two handwritten pages, for which see CP
5.402n2.

m. In MS 422, Peirce has changed “Let . . . examples” to “Now let us
illustrate our rule for attaining clearness of thought by some examples.”

12. Gustav Kirchhoff, Vorlesungen iiber matbematische Physik: Mechanik (Leip-
zig. 1876), Preface.

13. In MS 422, Peirce has deleted “approach . . . and,” and changed “it”" 1o
“logic.”

14. In MS 422 Peirce has changed “scientific” to “expericntial ™

15. Although the passage has not been located, it is almost certainly in his
De divisione naturae.

16. In MS 422, Peirce has added (in commas) “as for the 'born missionary”
of today™ after “whom.”

17. A record of Abelard’s life from nig until n32, composed in or soon after
the latter year. For a2 modern translation, see Betty Radicce's The Letters of
Abelard and Helosse (Balumore, 1974).

18. In MS 422, Peirce has changed “fully persuaded” to “animated by 2
cheerful hope"; “every” to “each”; “can be applied” to “apply 1t.”

19. In MS 422, Peirce has changed “will move” to “arc found to move.”

20. In MS 422, Peirce has changed “law” to “hope.”

21. This is the first line of stanza ¢ of William Cullen Bryant's “The
Battle-Field.” The entire stanza runs as follows:

Truth struck to earth shall risc again
The eternal years of God are hers
While error . . . writhes in pain

And dies amidst her worshippers.

22. Thomas Gray, “Llegy Written in a Country Churchyard.” stanza 14

23. In MS 422, Peirce has crossed out the remainder of the ty pewritten page
and has substituted a new, four-page handwritien conclusion to the paper

. papers’ o
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9. Tue DoctriNe oF CHaxCES

1. In MS 703, Peirce has added the following footnote: “This characteriza-
on of chemistry now sounds antiquated indeed; and vet it was jusufied by
e general state of mind of chemists at that day, as is shown by the fact that
ly a few months before van 't Hoff had put forth a statement of the law of
ass-action as something absolutely new to science. I am sansfied by consider-
e search after pertinent facts that no distinction between different allied
ences can represent any truth of fact other than a difference between what
hitually passes in the minds. and moves the investigations of the two general
Jics of the cultivators of those sciences at the time to which the distinction

[ers.
2. Francis Bacon, Nezum Organum, bk. 2, aph. 27.
3. Sec Adolphe Quételet, Théorie des probabilirés (Brussels, 1853), and Francis
on, Hereditary Genius (London, 1869).
4. See item 8.
. Locke, Essay, bk. 4, ch. 15, sec. 1.
6. See item 7.
7. See note §.
8 Pcirce found Parmenides’ statement in Hegel's Wissenschaft der Logik, bk.
pt. 1, ch. 1, sec. C1, n. 1.
. See item 8.
0. For Peirce’s review of Venn's book. sec W2:98-102.
1. See 1 Cor. 13

10. Tue ProBaBILITY OF INDUCTION

}

1. John Venn, The Logic of Chance, Preface.

2. In the Century Dictionary, Peirce gives the following definition of the law:
s the phvsical force of excitation of a nerve increases geometrically the
1sation increases arithmetically, so that the sensation is proportional to the
garithm of the excitation. . .. According to Fechner, the total sensation varies
ectly with the logarithm of the stimulus divided by the stimulus just suffi-
nt to give an appreciable sensation.” For Peirce’s (and Joseph Jastrow’s)
perimental refutation of the law, see Ws:22-3.

3. Adolphe Quetelct, Théorie des probabilités, pt. 2, ch. 1.

4. Kant, Critigue. Bigy.

5. See Gratry's Logigue, introduction; bk. 1, ch. 1; bk. 3, ch. 4; and bk. 4,

7

1. Tune OrpeER 0F NATURE

1. Eticnne Vacherot, La religion (Paris, 1869), bk. 2, ch. 5.

2. See Pierre Simon de Laplace’s Exposition du systéme du monde. The ance-
Dte of his answer to Napoleon is told in James R. Newman, The World of
lathematics (New York, 1056), 4:2376-77.

3. John Tillotson, Works (London, 1820), 1:346.

4. Ibid., 1:347.

5. See item 10.

6. Sce Mill's Logic, bk. 3, ch. 3, sec. 1.

7. Ibid., secc. 3.
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8. Sec item 10.
9. Berkeley, Theory of Vision, secs. 2 and 3 (in Works, 1:35-36).

12. Debuctiox, Inpucrioxn, anp Hyrovuesis

1. Peirce provides the proof in the 1880 “On the Algebra of Logic™ (item
13, although in the later part not included here) and in his Century Dictionary
definition of “syllogism."

2. Peirce stopped in Turkey, in August/September 1870, on his way 1o
explore observation sites in Southern Europe for an eclipse of the sun that he
observed in Sicily on 22 December.

3. For Mill's four methods (of agreement, difference, residues, and concom-
itant variations), see his Logie, vol. 1, bk. 3, ch. 8.

4. Francis Bacon, Novum Organum, bk. 1, aph. 10.

5. In the Century Dictionary, Peirce gives the following definition: “in
pbysics, the law that at any given temperature the volume of a given mass of
gas varics inverscly as the pressure which it bears. It was discovered by Robert
Boyle, and published by him about 1662; but Edme Mariotte having published
a book concerning it (about 1679), the law was for a long tume called Mariotie’s
fnwt

6. See his Hydrodynamica.

7. For the 1866 Lowell Lectures, sce Wi:358-514; for the 1867 “On the Natural
Classification of Arguments,” sce Wai3—48.

13. Ox THE ALGEBRA OF Logic (1880)

1. This is based on Joseph John Murphy, Habir and Intelligence (London,
1869), 1:169, which reads: “I'he definition of habit, and its primary law, is that
all vital actions tend to repeat themselves; or, if they are not such as can repeat
themselves, they tend to become easier on repetition.” Murphy (1827-1804) was
an Irish writer on religion, psvchology, and logic.

2. The logical principle which, in Peirce’s translation in Baldwin's Dictio-
nary of Philosopby and Psychology (19o1-1902), says that *“The predicate of the
predicate is the predicate of the subject.” Peirce traces the principle back to
Aristotle, although the Latin phrase first occurred in Kant. Flis use of the
principle in the argument that follows suggests “The mark of a mark is the
mark of the thing itself.”

3. See Wa:350-420.

4. De Morgan presented five papers on the syllogism hefore the Cambridge
Philosophical Society (in 1846, 1850, 1858, 1860, 1863), which were subsequently
published in the Society’s Transacrions (in 1849, 1856, and [the last three] 1864):
throughout this article, Peirce gives the dates of presentation. De Morgan
introduced the terms “universe” and “universe of a proposition” on p. 360 of
his first paper (see also his Formal Logic, pp. 4041, 55). The term “universc of
discourse™ was first used in Boole's Laws of !bougbr

5. Boole, Laws of Thought, p. 63; the example is “*Some men are not wisc.”

6. Sce William Stanlcy Jevons, The Principles of Science (London, 1874), 1:49

7. See William Hamilton's theory of quantification of the predicate, in his
Lectures on Logic (Boston, 1860), app. 5.

8. T'he attempt to answer this question led Peirce and his student Christine
Ladd-Franklin to investigate second-order truth-functions, and it led to the
first known publication of a full sixteen-place second-order truth table in
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Ladd-Franklin's “On the Algebra of Logic,” in Studies in Logic (1883), pp. 17-71.
See also W4:569-71 (note 173.6-8).

14. LLECTURE ox THE STUDY OF Locic

1. 'Fhe lecture proper is preceded by the following two paragraphs:

“Professor C. S. Peirce began his instruction for the current session by a
lecture in Hopkins Hall, on the underlying methods of modern logic. It was
attended by instructors as well as students. In compliance with a request for
an abstract of his address, which was delivered without notes, the speaker has
given the following outline.
“Mr. Peirce said that he had requested the instructors to do him the favor
to listen 1o his observations, because he thought that a clear understanding of
the purpose of the study of logic might remove some prejudices by leading to
a true estimate of its nature.”
2. The two references are, respectively, to the Port-Royal Logic, 2nd cd.
Edinburgh, 1851) and to Friedrich Ueberweg's System der Logik (Bonn, 1857): in
the latrer, logic is defined as “the science of normative or ideal laws of human
cognition."”
3. This is the first sentence in Petrus Hispanus’s Summulae logicales (to
which Pcirce has added “aliarum scientiarum™ from the second scntence).
Peirce translated the sentence as ““Logic is the art relating to arts, the science
relating to sciences, which holds the road to the principles of all methods”
N 4:400).

4. The upit of clectrical resistance named after Georg Simon Ohm.

5. See his On Methods of Inference, defending Epicurean empirical methods
gainst the Stoics.

6. This is Peirce’s paraphrase of Matthew 3:3.
7. The classical economists Adam Smith and David Ricardo who developed
he concept of free trade.

8. T'he neogrammarians, notably Friedrich Karl Brugmann, who applied
ethods of the natural sciences to linguistics.

9. Those astronomers who apply the spectroscopic method, especially
Lewis Morris Rutherfurd in the United States; Sir George Stokes illustrated
henomena of emission and absorption of hear radiation by the resonance in
und; Wilhelm Wundrt applied to psychology the experimental methods of
the natural scicnces.

10. For an outline of this part of the course, see item 13.

1. For one of these—namely, the first successful axiomatization of arithme-
tic—see “On the Logic of Number™ (W3:209-309).

12. For Peirce’s general theory of induction at this time, see his “A Theory
Probable Infcrence™ (W4:408-350).

13. De Motibus is a part of Kepler's Astronomia Nova.

15- DEsicN axn CHANCE

1. On the Oripin of Species.
2. William Edward Story (1850-1930), American mathematician who taught
at the Johns Hopkins and at Harvard.

3. William Crookes (1832-1919), English chemist and physicist, and Johann
Karl Friedrich Zollner (1834-1882), German physicist and astronomer. (For
Crookes, sce also note 5 in item 21.)
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4. For three of Peirce’s critical discussions of psychical research, see P 347,
352, and 354; the first of these is in CP 6.548-56.

5. J. S. Mill, Logic, bk. 3, ch. 3, sec. 1.

6. Williamm Kingdon Clifford, “Cosmic Emouon,” in his Lecrures and Fssays
(London, 1879), 2:253-85.

=. For Boyle's law, see note 5 in item 12; Jacques Charles’s law says that, ar
a constant pressure, the volume of a gas is directly proportional to the tempera-
ture.

8. Although the ellipsis in italic brackets indicates a missing manuscript
page. it is possible that only the word “chance” is missing.

16. ON ThE ALGEBRA oF Locic (1885)

1. These are not the rokens in Peirce’s well-known type-token division, but
what are more generally known as his symbols, that s signs that represent their
objects by convention or habit.

2. John Venn, “On the Diagrammatic and Mechanical Representations of
Propositions and Reasoning,” Philosophical Magazine 10 (1880):1-15.

17. AN AMEericax Prato

1. Relsigious Aspect, especially bk. 2, ch. 1n2.

2 The reference is to Hegel's absolute idealism (especially in his
Phanomenologie des Geistes) and to Schelling's pantheistic idealism (in his For-
lesungen diber die Methode des academischen Studium).

3. Peirce refers to himself: see item 8 (sec. IV, pp. 136-41).

4. Religious Aspect, p. 426, the rhetor Thrasymachus appears in the first book
of The Republic and in Phbacdrus.

5. Religious Aspect, p. 427.

6. tbid., p. 4.

7- This 1s the argument of “T'he Fixation of Belief” (item 7).

8. Peirce probably had in mind Schelling, Fichte, and Hegel, among others

9. See the chaprer on Transcendental Logic, Critigue, Aso-64 (B74-88).

10. Hermann Giinther Grassmann (1809-1877), German mathematician and
Orientalist, best known for his contributions to algebra and algebraic mathe-
matical logic.

. Cringue, A7iff. (BosfT.) or A598f. (B626f.).

12. For O. H. Mitchell’s study, sec the footnote on p. 227.

13. The reference 1s to Kant's coneeption of space and time as forms ol
sensible intuition; sec his Critigue, A2:-36 (B37-53).

14. Peirce later used the word “molition” which, in a 17 December 1909
letter to William James, he defined as ““volition minus all desire and purposc,
the mere consciousness of exerrion of any kind” (CP 8.303).

15. Crirsque, A2:-23 (B37-38).

16. Hegel, Encyclopadie, sec. 7.

17. Relsgious Aspect, p. q27.

18. See note 3.

19. Religious Aspect, p. 430.

20. Roger Bacon, Compendium studii philosophice, in Opera inedita (London,
1859), ch. 1; see also note 1 in item 7.

21. The original reads “second.”

22. For more on feigned and real doubt, sce item 3 (pp. 28-29).
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23. See J. S. Mill, Logic, bk. 3, ch. 3, sec. 1.

24. Sce The Logic of Hegel (Oxford, 1874), scc. 82.

25. Royee actually has “cthical realist” and *‘moral idealist” (Religious Aspect,
. 21-22).

26. Ibid., ch. 3.

27. Ibid,, p. 48.

28. Ibid., pp. 82t which refer to Spencer’s **Dara of Ethics,” in pt. 1 of his

29. Rovce mentions (pp. 135-36) Alexander Bain's conception of memory
and I'rancis Galton's investigation of word associations.

30. Ibid., p. 138.

3. Critique, A5 (B8-9).

32. Religious Aspect, pp. 140-41.

33. Ibid.. p. 144

34. John Phoenix was the pseudonym of George Horatio Derby (1823-1862),
American soldier and humorist. The story is given in his “Official Report
.. of a Military Survey and Reconnaissance of the Route from San Francisco
o the Mission of Dolores,” in his Phocnixiana; or, Sketches and Burlesques (New
York, 1856), p. 21. The original has 184 rather than 365 solar compasses.

35. Religious Aspect, pp. 181-82, 187, and 196—97.

36. For Apollo’s lute, see Plato. Republic, 3.399¢.

18. Oxg, Two, THREE

1. Peirce had first proposed this hypothesis in his January 1854 lecture on
1ign and Chance” (item 15); it recurs throughout the Monist Metaphvsical
Serics (items 21-25).

2. The hypothesis set out in this paragraph is an early statement of “A
Guess at the Riddle” (item 19), and it is a preview of the evolutionary cos-
mology developed in items 21-25.

3 Sce chapter 7 in item 19, pp. 273-79.

19. A Guess AT THE RippLE

1. The reference is not to the first chaprer thar follows below, but to item
5 or one of the chapters in items g47-50 in Wy (pp. 242—47 and 202-308), all
chapters for the projected book entitled “One. Two, Three.”
2. Although Peirce probably never wrote this chapter, its substance can be
readily deduced from the five papers to which he refers (and which are idenu-
1ed in the next five notes). For this chapter, the editors of the Collected Papers
used part of MS gor (Wy:242-47).

3. See item 16.

4. Sce item 1.

5. Sce A Theory of Probable Inference” (W4:408-50).

6. Sce “On the Natural Classification of Arguments” (W2:23-48).

7. Sce “Description of a Notation for the Logic of Relatives™ (W2:350-429).

8 The next two paragraphs, one of three such typewriticn opening state-
ents for Peirce’s book, are taken from CP 1.1-2, where they serve as Preface
the Collected Pupers; the original typescript is no longer exrant.

9. Shakespeare, The Merchant of Venice, 2.6.1518.

10. Sce item 14, where Peirce discusses this point in greater detail.

1. In the original, the number is V.
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12. For an explication of this statement, see Max H. Fisch, “Peirce’s
Arisbe,” in his Petrce, Semetotic, and Pragmatism (Bloomington, 1986), pp. 220ff.

13. Benjamin Franklin and Benjamin Thompson (afterward Count Rum.
ford), whom Pcirce mentions in his (Paris) July Fourth Address “On the State
of Science in America” (Wqs2ff.); in the original, “one another” is “each
another.”

14. For the fact that Peirce exaggerates here, or later changed his mind, see
Max H. Fisch, “Hegel and Peirce.” in his Peirce, Semeiotic, and Pragmatism, pp
261ff.

15. For a somewhar carlier treatment of the subject martter of this chapeer,
sec Wy:205—08.

16. The reference is probably to Thomas Hobbes.

1. In the original, the preceding “in the” is lacking.

18. Not verified, but probably in his Physiology (New York, 1879).

19. In the Century Dictionary, Peirce gives the following definition: “in older
writers, the mass into the square of the velocity, or the measure of the mass
muluiplied by the square of that of the velocity: but recent writers frequently
use the phrase to denote one half of the above quantity.”

20. The table contains a number of corrections by the editors.

21. See the beginning of item 15, pp. 21516

22. Karl Friedrich Gauss, General Investigations of Curved Surfaces (Princcton,
1902), art. 20.

23. See note 34 in item 17; for the “Lectures on Astronomy,” see Phoenixiana,
pp- 51-66.

24. Physics, 195b3i-108ar3.

25. See the appendix to the Transcendental Dialectie, Critigue, A642ff
(B670ff).

20. TricioToMIiC

1. The original reads “third.”

2. The reference here, as on p. 284, is to Steele MacKaye (1842-1804), a New
York playwright, actor, theater manager, and inventor, and (with his wife) a
friend of the Peirces. MacKayc's divisions of dramatic expression and of the
principles of being probably were made cither in a public address or in 2
journal or newspaper, which have not been identified.

3. See ch. 1 of the T'ranscendental Aesthetic, Critigue, Arg—22 (B33-36).

4. Sce note 2.

21. THE ARCHITECTURE OF THEORIES

1. In the original, the word is “‘accidently.”

2. Of “'the natural light” (of reason), Peirce says in MS Srog4, that it “is no
evidence of truth, vet this is the one way of distinguishing the truth which alone
is quite indispensible. It must not be relied upon in the least degree; but it has
to be used.”

3. See note § in item 12. )

4. Named after Amedeo Avogadro (1776-1856), Italian chemist and phys!
cist; for his law, see p. 33s.

5. Sce William Crookes's article in the Philasopbical Transactions of the Royal
Sociery 165 (1875):510.
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6. This was one of Peirce’s concerns in his famous *“Note on the Theory
of the Economy of Research” (Wg4:72-78).
7. Herbert Spencer, First Principles, sth ed. (New York, 1880), pt. 2, ch. 18.
8. For Peirce’s contributions (signed “Qutsider”) to the controversy re-
garding Spencer’s synthetic philosophy, which lasted for several weeks in
March/April 1890 in the New Vork Times, sce P 402 and 416.
9. For more elaborate discussions of this example, see item 15 (pp. 220-21)
and 1tem 19 (pp. 270-71).
10. Jean Baptiste Lamarck, Philosophie zoologique (Paris, 1873), pt. 1, ch. 7.
1. Clarence King, Catastrophism and the Fvolution of Environment (1877).
12. August Weismann, “The Duration of Life,” in his Essays upon Heredity
[Oxford, 1889).
13. Christian August Friedrich Peters (1806-1880), German astronomer, and
Robert Stawell Ball (1840-1913), Irish mathematician, astronomer, and scientific
writer (both popular and technical).
14. In the original, the preceding phrase reads “the sum of the three sides
of a triangle are.”
15. Peirce demonstrates this importance in item 23.

22. THE DocTriNE OF NECESSITY

1. Sce item 21

2. Sec Hermann Dicls, Die Fragmente der Vorsokratiker (Berlin, 1906), c. 55,
3. See Aetius, Placita (in Migne, vol. 19), I, 12 and 15.

4. See De Interpretatione, 18b31, a7, and Erbica Nicomachea, 1m2a7-10, and
Epicurus’ 3rd Epistle.

5. See (Cleanthes in) Epictetus, Manual, ch. 53, and Scneca, De Providentia,
., 3.

6. In the original, the word is “compromised.”

7. Examination of Sir William Hamiltons Pbilosopby (Boston, 1865), ch. 16.
8. According to his inter-leaf copy of the Century Dictionary, Peirce himself
ote the six definitions.

9. As indicated in the headnote on p. 298, Paul Carus responded to the plea
with two articles, to which Peirce offered his “Reply to the Necessitarians.”

23. Tue Law or Mino

1. Sce items 21 and 22.

2. See items 2-4: in the original, the parenthetical number is “I111."

3. See Cantor’s Gesammelte Abbandlungen matbematischen und pbslosopbischen
Inbalts (Berlin, 1932), pp- 139—40. Peirce became acquainted with Cantor’s writ-
ings in the mid-188os.

4. Sce “On the Logic of Number” (W4:200-309, the last three pages).

5- Scc De Morgan’s Formal Logic (1847), pp. 165fT.

6. See Picrre de Fermat, Opera Omnia (Leipzig, 19n), vol. 1, secs. 33031
7- Sce Cantor, Gesammelte Abbandlungen, pp. usff.

8. Ibid., p. 278.

9. Ibad.. p. 289 (13, 14).

10. Kant, Critigue, A169 (Ban).

1. Canvor, Gesammelte Abbandlungen, p. 194.
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12. See note 10.

13. Aristotle, Pbysics, 227m0, and Metapbysics, 1069as.

14. For a bricef account of Peirce’s anticipation of the importance of in-
finitesimals in mathematics, sec Carolyn Eisele, ed., The New Llements of Matbe-
marics (1he Hague, 1976), 3:1x—x.

15. See Augustin Louis Cauchy, Legons sur les applications du calcul infinitési-
mal a la géomérrie (Paris, 1826-28), and Jean Maric Constant Duhamel, Lléments
de calcul mfinitésimal (Paris, 1856).

16. See William James, Principles of Psychology (1890), vol. 2, ch. 20.

17. This was probably during his visits to Rome, in December 1870 and
January 1871

24. Max's GrLassy Essexce

r. Edmund Montgomery, “The Dependence of Quality on Specific Ener-
gies,” Mind 5 (1880):1-29; Charles Bernard Renouvier, Essais de critique générale
(Paris, 1875). app. 9: Joseph R. L. Delboeuf, “Déterminisme et hberté,” Revue
Philosophigue 13 (1882):453-80, 60838 and 14 (1882):158-89.

2. See items 21, 22, and 23. The “papers that are to follow in the series”
mentioned in the next paragraph provide one of the several bits of evidence
that Peirce had projected more than five papers for the serics; sce also the
headnote to item 21.

3. William Thomson, “The Size of Atoms.” in his Popular Lectures and
Addresses (London, 1889), p. 218.

4. John Bernard Stallo, The Concepts and Theories of Modern Physics (New
York, 1882), ch. 7.

5. Gustav Theodor Fechner, Uber die pbysikalische und philosophische Atomen-
lebre (Leipzig. 1864).

6. Benjamin ‘T'hompson Rumford, Complere Works (Boston, 1870-75), 1:471-93:
2:1-22, 16687, 208-11.

7. James Prescott Joule, Scientsfic Papers (London. 1884-87), 1140ff.

8 William J. M. Rankine, Transactions of the Royal Society of Edinburgh 20
(1850):192.

9. See Daniel Bernoulli, Hydrodynamica (1738), sec. 10.

10. See also note 4 10 item 21.

1. See note 3 in item 21 (and note 3 in item 15).

12. “A body which throughout its mass (and not merely at its surface) resists
for an indefinite time a sufficiently small force that tends to alter its equilib
rium figure, always springing back into shape after the force is removed; a
body possessing clasticity of figure. LEvery such body has limits of elasticity,
and, if subjected to a strain exceeding these limats, it takes a set and does not
return to its original shape on being let go. This property is called plusticiry.
The minimum energy required to give a set to a body of definite form and size
measures its resilience. When the resilience of a body is small and masks its
springiness, the body is called soft. Even fluids transmit shearing forces if ume
be allowed, and many substances will yield indefinitely to very small (but not
indefinitely small) forces applied for great lengths of time. So solids that have
received a small set will sometimes partially recover their figures after a long
time. This property in fluids is called wiscossry, in solids after-effect (German
nachwirkung). The phenomenon is connected with a regrouping of the mole-
cules, and indicates the essential difference between a solid and a liquid. In
fluids diffusion is continually active, and in gases it produces phenomena of
viscosity. In liquids it is not rapid enough to give rise to sensible viscosity, but
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the free motion of the molecules makes the body fluid, while the tendency of
sets of molecules to continue for a while associated makes the fluidity imper-
fect. In solids, on the other hand (at least when not under strain), there is no
diffusion, and the molecules are conscquently in stationary motion or describ-
ing quasi-orbits. They thus become grouped in the mode in which they have
least positional energy consistent with their kinetic energy. When this group-
ing is slightly disturbed, it tends to restore itself; but when the disturbance is
greater, some of the molecules will tend to return to their old places and others
1o move on to new situations, and this may give rise to a new permanent
grouping, and exhibit the phenomenon of plasticity. But if not quite sufficient
for this, disturbances of the molecular motions somewhat similar to the secular
perturbations of the planets will result, from which there will be no restora-
tion for a very long time. Solid bodies are very strongly cohesive, showing that
the molccules attract one another on the whole; and thev are generally capable
of crystallization, showing that the attractions of the molecules are different
in different directions.”

13. See R. J. Boscovich, Theoria philosopbiae naturalis (Venice, 1763), secs. 8,
81, 132.

14. This is the paper mentioned in the headnote on p. 285, which Peirce
seems not to have written.

15. “Over de continuitet van den gas en vloeistof-toestand,” .dcademisch
Proefschrift (Leiden, 1873).

16. Emile Hilaire Amagat, “Mcémoire sur la compressibilité des gaz a des
pressions élevées,” Annales de Chimie et de Physique 19 (1880):345-85.

17. Svante August Arrhenius, “Uber die Diffusion der in Wasser gelosten
Stoffe,” Zeitschrift fiir phystkalische Chemie 1 (1887):631—48; Rudolf J. E. Clausius,
“Uber die Elektricititsleitung in Elektrolyten,” Poggendorffs Annalen 1o
(1857):338—60; Alexander W. Williamson, “Uber die Theorie der Aetherbil-
dung,” Annalen der Chemie und Pbarmacie 77 (1851):37-49.

i8. Arthur Cayley, “On the Theory of the Analytical Forms called T'rees,”
American Journal of Matbematics 4 (1881):266~68.

19. William Kingdon Clifford, Lectures and Fssays (London. 1879), 2:31-16.

20. William James, Principles of Psychology (1890), 1:105.

21. See note 12 above.

22. See item 3, p. 52.

23. Sce item 3, p. 54. (In the original, the volume number is “TIL")

24. The opening session of this event was held in Madison Square Garden
on 7 July 892,

25. EvoLuTionary Love

1. See Hermann Diels, Die Fragmente der Vorsokratiker (Berlin, 1906), 1:21B.

2. See p. 442.

3. See item 24.

4. Sec item 23.

5. Simon Ncwcomb, Principles of Political Economy (New York, 1886).

6. Tbid., p. s34.

7. Peirce is speaking quite personally here. About the incident, he said in
a 20 Scptember 1892 leuter o Augustus Lowell: “[ lately reported on a chemical
process for a man in Wall St. who was to pay me $500 cash and a share in the
patents. He duly gave me a check and the bank returned it as ‘no good.” * The
“Master in glomery” was Thomas J. Montgomery.

8. Bernard Mandeville, The Fable of the Bees (London, 1806), remark G.
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9. Paul Carus, “Mr. Charles S. Peirce’s Onslaught on the Doctrine of
Necessity,” Monist 2 (1892):576.

10. O. G. Downes's translation of Quetelet was published in London in
1849, and John Herschel's “Quételet on Probabilities” appeared in the Edin-
burgh Reviewr (42:1-57) the following year.

1. Rudolf J. E. Clausius, “Uber die Art der Bewegung welche wir Warme
nennen,” Poggendorfi’s Annalen 100 (1857):365, and August Karl Kronig, “Grund-
zige ciner Theorie der Gase,” Paggendorffs Annalen 99 (1856):315.

12. James Clerk Maxwell, “Hlustrations of the Dynamical Theory of
Gases,” Philosopbical Magazine 4 (1860):22. (Also in his Collected Papers, v:377.)

13. Hermann Helmholtz, “Uber die Erhaltung der Kraft,” introduction to
a serics of lectures given in Karlsruhe in 1862-63, in his Popular Scientific Lectures
(New York, 1885), 1:316-62; Rudolf J. E. Clausius, “Uber die bewegende Kraft
der Wirme,” Poggendorffs Annalen 79 (1850):368; for W. J. M. Rankine, sce note
8 1in item 24.

14. Henry Longueville Mansel (1820-1871), English metaphysician and fol-
lower of Hamilton; see also note 14 in item 3.

15. Karl Wilhelm Nigeli, Mechanisch-physiologische Theorie der Abstammungs-
lebre (Munich and Leipzig, 1884), Introduction; Albert von Kolliker, Entwick-
lungsgeschichte des Menschen und der biberen Tiere (Leipzig, 1879), sec. 1 of Introduc-
tion; August Weismann, Essays on Heredity (Oxford, 1889), vol. 1, essay 2.

16. Jean Baptiste Lamarck, Philosophic zoologique (Paris, 1873).

17. Sec item 24.

8. Ibid.

19. Invented by J. E. W. Keely in 1874, it was supposed to produce power
by responding to the intermolecular vibrations of the ether.

20. In the original, “of the” is “the of.™

21. See Mark 3:29, 9:48, and Isaiah 66:24.

22. Jared Sparks (1789-1866), Amcerican historian and editor, and president
of Harvard College.

23. Eusebius Pamphih, Ecclesiastical History (London, 1876), 8:2.

24. Lactantius, "Of the Falsc Wisdom of Philosophers.” in The Works (Edin-
burgh, 1871), bk. 3.

25. Sce John of Salisbury, Polycraticus, 2:26, 8:19.

26. See Prant!'s Gescbichte der Logik im Abendlande (Leipzig, 1867), vol. 3, scc.
17, P2

r;;r. See William Whewell, Novum Organon Renovarum, 3rd cd. (London, 1858).

28. Urbain J. J. Leverrier, “Recherches sur les mouvements de la planéte
Herschel, dite Uranus,” in Connatssances des temps (1B49): ). C. Adams, Nautical
Almanac, 1851, p. 3.

29. For Rankine, scc note 8 in item 24: for Clausius, see note 13; for Thom-
son, see note 2 1IN 1tem 24

30. For Bernoulli, see note 9 in item 24: for Bovle, see note 5 1n item 12: for
Charles, see note 7 in item 15; for Avogadro, see p. 3135 and note 4 in item 2.

31. Mendeleef, Lothar Mever, and J. A. R. Newlands.

322 W. T. G. Morton. C. T. Jackson, and J. C. Warren.

33. According to Peirce’s “Note on the Age of Basil Valentine™ (P 674).
Basil Valentine is reputed to have been one of the earliest scientific chemists,
in fifteenth-century Germany: but Peirce goes on to say that he may have been
the creation of Johann Thilde, who published several works attributed to
Basil Valentine around 1600.

34. Originating in the Italian commedia dell arte, Punchincllo is a sort of
rustic clown or buffoon (and the prototype of Punch).

Abbot, Francis Ellingwood, xxv, xxvi,
74n2

Abducents, xxxvii

Abduction, xxxviii, XXxix

Ab¢lard, Peter, 130, 85, 100, 138, 37gn701)

Absolute, doctrine of, 204-95

Abstraction, 2. 3, 46. 100

Acceleration. 134-36: and Threeness, 250

Accidents. 6. 101. See also Quality; Relation;
Representation

Achilles and rhe tortoise, 67

Action, xxxv; and belief, 12¢-30; and doubt,
114-15; and secondness, xxvii, xxxi; and
sucial sentiments, 150; thonght as, 129,
1

Actualiter, o2

Actuality, xxiii, xxvii, xxxii. See alio Real-
v

Adaptation to the environment, 270-71

Acsthetics. See Esthetics

Affirmative: universal and particular, 208

Agapasm, 357-58, 362, 365. 367: in develop-
ment of thought, 364. See also Agapasti-
cism; Agapism

Agapasticism, 369-71. See also Agapasm

Agapism. xxii, 362-63. See also Agapasm

greement, 7

Albumen, 341

‘Algebra: and wkens, 227-28

Amagat, Emile Hilaire, 33040

Analogy, joo0; argument from, 34n, 35

Anancasm, 362-64. 365: cxternal and inter-
nal, 367. 368

Anancism, 362-63. See also Anancasm

Anger. 23, 43

Ansclm, 171

Antecedent, 155

Anxiety, 43

Appearance, 19, 20

Apperception, 18, 20

Apprehension: and the cffects of concep-
tion. 132: of ideas. 12426

:\pproxima'l‘ir.m. 274

A priori method of fixing belicf, n8-20, 121,
125, 138

Arche, 25657

Arguments, xxxvii, 8; classification of, 186—
87, 245: complete, 31, 204-206; definitions
of. o from cnumcration, 46; fallacious, 37—
38 incomplete, 204; matenial, 205 meas-
uring strength of, xxxviii: probable, 1.46;
sunple and complex, 31 statistical, 33. See
also Conclusion; Conscquences; Deduc

INDEX

tion; Hvpothesis; Induction: Inference;
Premises

Arisbe period of Peirce’s thought, xxini

Aristotle: Abélard on, 374n501); his catego-
ries, xxx, 45-46; and chance, 274; and
continuum, 321: and free will, 209: and
geometry, 273 and induction, 33: his in-
fluence, xx, xxviii, xxxiv, 246—47, and In-
solubiha, 74n; his logic, 34. 374n60); on
matier, 9sn; on meraphysics, &4, 108; and
scholasticism, 86. 87, 138, 367: and sign
theory, xxxvi

Arithmetic, 144-45

Arrhenius, doctrine of, 340

Association: of images, 3. and sign, s

Associationalism, 103, 209

Astronomy, Xxi. 138, 140, 199, 211, 212, 370

Atoms, 288, 335-36

Attention, 1, 2, 4647

Authority: exiernal, 13: internal. 13: method
of fixing belicf, 1518, ny, =1, 135 and
reason, no; as source of truth, 125

Avogadro, Amedco, 288

Axioms, questioning of, 11517, 242-43, 373

Bacon, Francis, no, ng, 143, 196; his induc-
tion, 257

Bacon, Roger, no, 234

Balancing reasons, 159, 161

Balzac, Honoré de, 36

Barbaro, Ermolao, 374n10(2)

Barbarus, Hermolaus, 47

Bavle. Pierre, 88

Beauty. xxxi, 42

Being, 2, 76: as category, 6: and cognizabil-
ity, 25: and signs, 45: transition to sub-
stance, 3, 4, 5. 6

Belief, a1, 13: and belief-habit, 201—202; and
chance, 158-59; and conception, 22 as
end of inquiry, 127-28, 231: and facts, 170:
false distinctions of. 130-31: fixation of,
11523 (see also Fixing belicf). and habit,
n4-15. 129-30; and instinct, 377122, natu-
ral, 305-306: and probability. 156. 159-61:
sensational and active. 22; true vs. false,
137

Beneke, Friedrich Eduard, 350

Bentlev, Arthur F., xxiii

Berengarius of Tours, 13, 373n2(2)

Berkeley, George, 25, 47. 95, 101, 285; idcal-
ism of. si: metaphysical theories of, 84—
g, 96—102, 104: on space, 14, 180

Bernoulli, Daniel, 196
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Bernoulli, John, 335, 370

Bias and counter-bias, 193

Biology, 199: triad in, 246

Bochm, Jakob, 313

Boéthius, 1i3n

Boole, George. xxxvi, 203n, 207, 213; his log-
ical algebra, 207, 13

Botany, 143

Boyle's law, 19697, 221, 288

Brahe, Tycho, 110

Bretano, xxxv

Britain, philosophy in, 84-45. 28586

Brown, Thomas, 104, 247

Brugmann, Fricdrich Karl, 38in8

Buckle. Henry Thomas, 358

Buddhism, 184

Butler, Archer, 101

Cambridge Metaphysical Club, xxvi

Cambridge period of Peirce’'s thought,
Xx1ii

Cantor, Georg, xxii, xxvi, 316, 319; and con-
tiNUOUS SCrics, 320-21

Carnap, Rudolf, xxxi-xxxii

Cartesianism: critique of, xxiv, 28-30: dual-
1sm of, 192. See also Descartes, René

Carus, Paul, 38

Case: in arguments, 185-91

Caregories, xxvi, xxvii, 17; of conceptions,
6; and the divisions of philosophy, xxxi:
umversal, xxx. See also Being; Firstness:
Quality; Relation: Representation: Se-
condness; Substance; Thirdness

Causality, principle of, 50. 274

Causation, 64, 214, 306

Cause, 133, 180; doubt of, 217-18, 273-74; final,
101; and fixing belief, n8

Cavley. Arthur, 341

Century Dictionary, xxi-xxii, Xxiv, Xxvi,
306, 3Bomi(t), 38ons1), gn1g, JEsnB(2)

Certainty: absolute, 158: test of, 28, 29, j0

Chance. xxxii, xxxiii, 274: absolute, 119. 243,
246; arguments against, 305-307, 309-11;
in atomic theory, 208 and belicf, 158-50:
calculus of, 144-45; and change, 219-22;
design and. 222-24: its development into
habit, 265; its development into law, 276,
188-8g, 305: and diversification, 349; doc-
trine of, 212, 214; even, 162-65; and cvolu-
tionary theory, 290, 358; as First, 277, 297;
and first events, 243; logarithm of, 159;
and the order of the universe, xxii, 172-
74. 117: and probability, 147, 160, 166; rela-
tive, 219. See also Chance-world

Chance-world, 172-76

Chaos, xxxiii, 164

Chapman, John Jay, xxi-xxii

Characters, xxvii: combinations of, 172-74;
in common among objects, 174-8o: of the
universe, 183

Index

Charity, 150

Chemistry, m1, 142, 199, 211, 212, 222; mental,
100, 103

Children: perceptive powers of, 14; self-
CONSCIOUSNCSS 1N, 1B=20

Chinese rings, trick of, 14

Christianity. 72n. 185. 350: and tychasm,
365-66. See also Scholasticism

Cicero, 95

Classification: of arguments, 186-85: method
of, 143

Clausius, Rudolf. m. 336, 358, 359, 370

Clearness, 12426, 127, 132

Clifford, William Kingdon, xxii, 218, 343

Cognitions, xxvi, 213; first, 25, 26-27, 30, 52,
260; intuitive, 1-18, 25: intuitive distinc-
tion between, 49: mediate, 1-18; objec-
tive and subjective clements of, 21: and
previous cognitions, 25-27, 30, 39; process
of, 30 (e also Syllogistic process); real
and unreal, 52. See also Conceptions:
Knowledge; Thought-sign

Cognizability, 25. See also Incogmizable

Collections, endless, 317-20

Combination: and Thirdness, 251-52

Commonality among a group of objects.
174~76

Common sense, u3, 246

Communication, xxii, 331-32

Community, x1, 54-55, 81, 82, 105 indefinite.
52, 149-51; of philosophers, 29

Comparison, 5, 6

Comprehension, 9, 10. See also Apprchen-
sion

Conceptions, 40, 106; and belief. 22; clear
and obscure, 124, compared to words, 93:
denial of, 96—97; distinet and confused.
124; and cxpericence, 3; mediate and im-
mediate. 4: and naturalists, 143-44: v
versal, 1-2, 92. See also Cognitions; Ldeas

Conclusien: analytic, 168; and belict-habit.
201; and facts, 20-21; false, 64-67; and in-
duction, 33; and premises, ¢, 12,14, 61. and
svllogistic process, 31 synthetic, 162, 165
and valid infcrence, 36-37

Concurrence, propositions of, 9

Connotation, 10

Conscience, 236-37, 238, 234

Consciousness, 30, 92; distinguishing modes
of, 21-22; dual, 233, 283-84: and the ] think
53-54; immediate, 42, 128-29, 262 (se¢ also
Feeling): and Lamarckian evolurion, 301
mediate, 128-2¢: plural, 283-&;. simple.
282-83, 284: sign, xxxvi; synthenic, 200
26364, and time, 314-15. See also S¢ll-
CONSCIOUSNCSS

Consequences, xxii, 155-56, 156

Consistency, 54

Contemplation, 48n

Contiguity, principle of, su

Index

Continuity, xxii, 143-44, 313, 316, 334. as con-
tinuous series, 320-21; of feeling, 323-24;
and ideas, 327; as sophism, 67; of thoughr,
369: of time, 323-24. See also Synechism

Continuum, 68, 3n

Contradiction, 69-72

Convention, xxxvii, x|

Conviction, 22. See also Belief

Copernicus, 1o

Copula, 2, 45, 203, 207

Corrclate, reference to, s, 6, 7, 9, 151

Cosmology: evolutionary, xxii, xxxii-
xxxiii, xlr; and transcendentalism, xxix.
See also Evolution

Cosmopolitan period of Peirce’s thought,
xx1ii

Cournot, Antoinc Augustin, 212

Critic, xxxi, xxxviii, XXxix

Crookes, William, 215, 283, 335, 381m3(2)

Darwin, Charles, xix, xxiii, xxxiv, 289;

and chance, 222; and the individual, 357;

and logic, m, 212; and natural selection,

m, 358, 370; nominalism of, 104; Origin

of Species, ns, 356-50; and sign theory,

XXXVi

eath, 39, 140, 308; of the universe, 2n

Dedckind. J. W. R., xxvi

Deducents, xxxvii

duction, xxxvili, 33, 35, 188, 245, 327; and

habit, 329; and svnthetic inference, 169,

187-8¢: and the validity of inferences, 78;

and volition, 199

Dehinitions, abstract, 126

Deledalle, Gérard, xxiv

Democritus, 298, 209: and chance, 274

Jemonstration, 1§

De Morgan, Augustus, xxii, 174m and
probability, 157; his propositional forms,

206~207, 209; and sign theory, xxxvi: and

~_ syllogism, 213, 316. 380n4(2)

Derby, George |Horatio, 383n 34

Jescartes, René, B, 34n. 84, 171, 246; and

the a priori method of fixing belict, 125,

138: and clear ideas. 125 26; dualism of,

99, 202. See also Cartesianism

FIpLives, XXKvir

ign, 222-24

Ignatives, xxxvii

ire, 23, 283, 284

Jicent, xxxvii
i \li(_)nary. See Century Dictionary
JISCrimination, 2, 3

- !ls-_ucialinn, 2,3

fIStinctness, 125-26. 127

| 39

Dogmatism, 258

Doubt, u3; irritation of, ng-15, 127-28, 120
universal, 2829, 56

Dreams, 14. 21, 49, 137, 236

Dualism, 99, 202

Duns Scotus, 92-93, 94, 106; his haccceitics,
xxvil, 275; and nominalism, 87; realism
of, xxv-xxvi, xxviii, §3; and scholasti-
cism, 85, 86

Durandus a Sancto Porciano (of St. Pour-
gain), 94, 9§

Dynamics, 287

“Eclipse of the Sun, The,” period in
Peirce’s thought, xxiv

Education: and logic, 212

Effects, xxvi; conception of, 132; and Sce-
ond, 248

Effete mind. See Mind: effere

Ego, 12, 18, 20

Emerson, Ralph Waldo, 312

Emotion, 23, 4345, 51; and hvpothetic in-
ference, 199: and social sentiments, 150

Empedocles, 352

Empirical formula, 19§

Empiricism, xxxiv, 93, 104

Ends, xxxi; tendency toward, 236

England, philosophy in, 83-85, 285-86

Ens, 52

Enthymeme, 204

Epicurus, 208, 299

Epistenology. xxxvi

Erigena, John Scotus, 100, 137

Error, 20, 25, 38, 52, 89; law of distribution
of. 144: in propositions, 231-32; theory of,
212

Esposito, Joseph L., xxxvin

Esthetics, xxxi, xli

Ethics, xxxi, xli: and transcendentalism,
XXix

Euclid. 287, 205, 317

Euler, Leonhard, 227

Events: and sccondness, xxxiii: as signs,
XxXvii

Evidence: and religion, 1;0-n

Evolution, xxxii-xxxiii, 288; agapastic, 362;
anancastic, 359—60, 36:—68; by chance,
358-59. 362: and habit, 360-6r1; of physical
law, z218-22: and sign theory, xxxvi; by
sporting, 360; theorics of, 89—go: as
Third, 297; three modes of, 362—71; triad
in, 270-73. See also Agapasm; Tychasm

Existence: potential vs. actual, 89: sign of,
XXxVvii

Experience, xxiii, xxvi, n2, u3: and acci-
dents. 101; assurance by, xxxvii: and con-
ceplions, 3, 4: and dreams, 14; externality
of, o8: and firstness, xxxi: and the incog-
nizable, 24. in Kant, 17n; possible, 31,
302, in Roger Bacon, no, 234; and syn-



392 |

thetic judgments, 16869, and truth,
XXXIV
Extension, g, 10

Facts: and appearance, 20; catcgories of,
xxvii, correspondence in, 7; external, 22,
24, 30; as guiding principles, 13; indeter-
minate, 275: internal, 22; and probability,
156, 150, 165: and secondness, xxxiii; and
self-consciousness, 20-21; ultimate, 27—
75: universe of, xxviii; and validity, 78

Faith, 150

Fallacies, 37-38, 144. See also Sophisms

Fallibilism, xxii

Falsity: in Insolubilia. 73-74: in nominal-
ism, 9§

Fate, 72, 139n; question of, 133

Fear, 43

Fechner, Gustav ‘Theodor, 159, 335, 370n2(2)

Fecling, 43, 222; vs. attention, 46: of belief,
158—59, 160-61: communal, 350: continuity
of, 323-24: as first, 260; and firstness,
xxvii, xxxi, 246, 206; and idcas, 326-27; In
Kanrt, 258-59; physiological basis of, 262~
63: in protoplasm, 343, 347-48: as simple
consciousness, 41, 233, 282, M4, 200-01;
spatial extension of, 324-25. See also Emo-
tion

Fcibleman, James, xix

Fichte, Johann Gottlieb, 51

Fiction. 136, 137, 146

First, 24748, 249, 280, 206-97; absolute, 2s51;
as arche, 156-57: as chance, 243, 277: and
consciousness, 250, 260; phenomenon as,
xxxi: and the principle of sporting, 272~
73. psvchological origin of. 257, rcality
of, xxvii. See also Firstness

Firstness, xxx, xxxi, xxxiii, 249: and the
development of regularity, 278, facts of,
xxvii; and fecling, 246: and indcter-
minacy, 275 signs of, xxvii

Fisch, Max, xxii, XXv, XXVI-XXVii, XXVil,
XXVili

Fixing behef, 1523, 140; @ priors method of,
n8-20, 121, 125, 138; authority method of,
n7-18, ng, 121, 138: tenacity method of,
1s=17, nd, 120, 121, 122, 137

Force. 133-36, 287; correlation of, 104; and
the dissipation of cnergy, 221 idea of,
180-81; index as, 232

Formalism, 29, &7

Formaluates, doctrine of, 93

Formaliter, o3

Formalities, 85. See also Formalirates

Foster, Michacl, 267

Fraser, Alexander Campbell, 101, 103. See
also Berkeley, George

Fredegisus of Tours, 137

Freedom. xxxiii, 72, 83: chance as, 222; 1n
naturc, 243

Index

Free-will, question of, 133

Frege, Gottlob, xx

Frequency: relative, 162, 165-66. See also
Probability: frequency theory of

Future, 63-64

Galileo, no, 287

Gallie, W. B, xxxii

Galton, Francis, 144, 212

Gambling, 148; and adapration, 270-75; and
chance, 220-n

Gases, theory of, w1, 19697, 287-48

Gauss, Karl Friedrich, 273

Generalisation: and continuous quantiry,
143: of mathematics to philosophy. 293
96; tendency to, 291-92

Generals, xxxvii; and individuals, 106

Geodesy, xxi

Geometry, 134-35, 145. 193. 217, 242-43. 287
and metaphysics, 246, 273 and philoso-
phy. 237, 20396

Gilberr, William, o

Gilbert de la Porrée, 85

Gilman, Daniel C., xxix

God, 84; existence of, 171, 236; as First and
Sccond, 251; and love, 353 meraphysical
conceptions of, xxxvi: mind of, 99: and
philosophy, 332-33: thought of. 230

Guodness, three kinds of, xxxi

Gospel of Greed, xli, 357

Gospel of John, 35254

Gothic cra, 86-87

Goudge. Thomas, xxviii-xxix

Grammar: formal, 8; speculative, xxxi.
XXXV

Graphs, existential, xx

Grassinann, Hermmann
810

Graviry, 133, 218

Ground, xxxvii; and predicate, g: refer
ence to, 4-7; of symbol, 8, 10

Guiding principles, n2-13

Gunther, 232

Habit, xxxii; and action, 131: assurance by.
xXXvii; and attention, 46—47; and beliel.
114, 115, 122, 120-30, 198, 201202, of infer-
ence, 202; intellectual, xl, 1z, 201 1micr
pretant as, xxxix-xk and !.amarc!-f:an
theory, 290, 360—61; and law of mind.
292, 327-20; legisign as, xxxvii; molecular
explanation of, 346-47: physical law de
veloping from. 223-24, 27879, 293: phvs’-
ological basis of, 264-66, 270; in prot-
plasm, 34346, 348: as Third. 297 and

uniformity. 340; universal tendency 1

ward. xxxin, 246, 177
Habitualiter, 92
Haecceity. xxvii, 27§
Hallam, Henry. 88
Hamilton, Sir William, 35, 359

Index

Hardness, 132

Hartlev, David, 100. 103, 285

Hedge, Frederic Henry, 312

Hegel. G. W. F., xxvii, xxx, 87. 237. 247, 206,
310 and agapasticism. 363; and idealism,
51, and logic, 368; and the Ouiward
Clash, 233; and reasoning, 63, 6466, 220~
30; his scienufic method, 121, 256 his
three stages of thought, 237

Helmholtz, Hermann, 103, 104, 358

Herapath, John, 358

Herbart, Johann Friedrich, 8n, 357, 373n30)

Hermencuties, xxxix

Heroism, 149—50

Ferschel, Sir John, 358

History, X3

Hobbes, Thomas, 72, 95, 96n, 246, 285

Hope. 44, 12, 150

Humec, David, 47, 51, 102-103. 103-104: and

phenomenalism, 9o

Huygens, Christian, 18;

Hypothesis, 9, 35. 32, 188, 189, 245, 300, 327.

374m6(2), 374n7(2); compared to induc-

ton, 32-34, 194—99: and cmotion, 44:

rules of, 192-94; scientific, 195—96: and

sensation, 42-43, 198-99; as statistical in-

ference, 78; validity of, 76, 80. See also

Inference: hypothetic

wporthcricals, 72

I, the, 18

Icon, xxxvii, 22628

Idcal, 52; idcal-realism, xxiv-xxv, xxxv. See
also ldealism

dealism: Berkeleyan, gy, 11, vs. Carte-
sianism, g1, 202; definition of, xxiv:
moral, 238-40; objective, xxii, xxxu, 293;
semiotic, xxxv, xl; tychistic, 12, 348

deas: affections of. 35: association of, 50~
5, Berkeleyan, 100, 102: clear and dis-

- uinct, 12425, 126-27; continuity of, 314-15,

327: individuality of, 313-14; and molccu-

lar theorv, 339—50: Platonic, 84, 8, o1

Succession of, 99

Identity, 254, 263

diosyncrasy, 52

gnorance, 20, 25, 38. 8¢ also Error

Hation, 202, 207

llusion, 52, 8

mages, 47-50

Imagination, xxvi, 21, 98, 100, 136
mmortality, 84

lmpressiﬂns. unity of, -2, 3.6

Incognizable, 24, 26, 30, 51-53. 63

Indccision, 128 See also Doubt

Indefinites, xxxvii

Indcterminacy, 257, 275, 278

Index (Indices), xxvi-xxvii, xxxvii, 7, o,
126-28, 232

Individual and the general, 106
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Individualism, xxiv, 104

Individuarion, principle of, 106-108

Inducents, xxxvii

Induction, xxxviii, 25, 35. 52, 78, 19, 214, 245,
300; and artention, 46; compared to hy-
pothesis, 32-34. 194-99: and frequency of
characters, 176-77, 17980 and habir, 47,
19899, 327-29; as inference of rule, 118,
191; 1n Kant. 17-18n: as miracle, 168; rules
of, 192-94: and sampling, 302-303; scep-
tics of, 233-15: and svnthetic inference.
16864, and uniformity of Naiure, 179-
79; validity of, 76, 76-80, #4. See also Infer-
ence: inductive: Reasoning: synthetical

Inexplicable, 42. Se¢ also Incognizable

Inference, 14, 8. 47, 51; ampliative, 104, 300;
by analogy, 77, analyvtic, 169; and Bar-
bara, 187; classification of, 189; complete
and incomplete, 31; explicative, 194; falla-
cious, 37-38; guiding principle of, n2
habits of, 202, hypothetic, 235, 34-35, 198,
328 immediate, 205; inductive, 32. 33, 177,
198: and judgment, 56, 60, 201; and proba-
bility, 145-47, 157=58; provisional, 301-302;
scientific, 214; and self-consciousness, 21;
statistical, 78; synrhetic, 168-69; validity
of, 35-37, 58-50. 78-81, 203. S¢¢ also Deduc-
tion; Hypothesis; Induction: Syllogism

Infinitesimal, 315, 316, 322

Infinity, xxxvi, 64, 316-22. endless, 319; in a
series, 13

lnquiry, 14-15. See also Doubt

Insolubiha, 5375

Instinet, 377m22: assurance by, xxxvii

Insurance company, 81, 148-49

Imelligence, 222; artificial, xx

Intensity, relations of, 107-108

Intentions, first and sccond, 7

Interprerant, xxxix: final, xxxvi-Xxxvii; im-
mediate, xxxvii: reference to, 5-7, 9, 10
in the sign relation, xl: and symbol, 8

Introspection, 3-4, 22-23, 30

Intuition, n-12, 24, 48n. 262; denial of.
xxxix, 3o: and the distinetion of space
and time, 232-33: intellecwoal, 75; intui-
tive recognition of, denicd, 1218, 26, 39;
and sensation, 42; of the subjective cle-
ment of a cognition, 21-22

Intuttionism, xxix

Investigation, scientific, 13%-40

It, 2, 6

| think, the. 54

James, Henry, 353

James, William, xix, xx. xxvii, 324, 346
Jevons, William Stanley, xxii, 233

John of Salisbury, 85, 100, 174n601)

Johns Hopkins University, xix. xxi, xxix
Joule, James Prescorr, 335

Jourdain, Amable Louis, xxii
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Jov, 43 + ;

Judgment, 41, 50-51; @ priori svnthetical,
167-68: and inference, §6. 6061, 201; svn-
thetical, 58, 167-69. S¢e also Reasoning:
synthetical

Kant, xxi, 246, 282; categories of, xxx. 46:
and continuity, 320-21: critique of, xxiv;
and divisions of the mind, 257-55; on ex-
pericnce, 17-18n; on h)'pnthcscs. 35 on
intuition, 48, 232-33; and logic, xxix, 231~
32; and phenomenalism, yo—91; and sign
theory, xxxvi; and synthetical judg-
ments, 78, 16768

Kepler, Johannes, no-u, 119, 214

King. Clarence. 90

Knowledge, xxii, 25, 32; of mind, 22-23; and
sclf-consciousness, 30; sources of, 13. See
also Cognitions

Kalliker, Rudolf Albert von. 359

Krinig, 358

Lamarck, Jean Baptiste, 28990, 36061

Language. 43, 136, 140: compared to voice,
282, deceits of, 102; learning of, 19

Lavoisier, Antoine-Laurent, 1, 142

Law, xxxii, xxxiii, xxxvii, 287; definition
of, 379m2(2); of fatigue, 320: irrcgularity
1N, 303-305: progress from chance 10, 18-
24. 243—44, 276-77; psycho-physical, 159;
as Second, 297, umiversal, 88 See also
Regularity

Leading principle, 201, 202-205

Learning: and thirdness, xxxi

“Leaving the Cave” period of Peirce’s
thoughr, xxiv

Legisign, xxxvii

Leibnite, Goufried Wilhelmn, 126

Leverricr, U. J. |, 370

Liebig. Justus von, 104

Likeness. 5. 9, 94. 98

Line: covered. 69 measurement of, 204

Linguistics, computational, xx

Locke, John: on the idea, 47, 48n, 97. 100;
and nominalism, ¢6; on the probable ar-
gument, 145

Logarithm of the chance, 159. See also
Chance

Logic, xx, xxiv, 7-10; algebra of, xxvi, 228;
branches of, xxxi: and critic, xxxviir;
and Darwinism, ur; derivation of, 200~
202; and education, 212-14; Formal, 231-32,
233 as method, no-12; and naturalism,
XXIX. a8 NOrmative sCience, Xxxi, XXxip
and philosophy, xxix-xxx; and proba-
bilities, 144: questioning fundamental
axiom of, n6-2z2; of relations. xxii, xxiv,
xxvi, xxx; of relatives, xxiir, 213-14. 245
and the social principle, 149, 150: and
speculative rheroric, xxxix; studv of,

Index

100—10; and threeness, 206, triad in. 246
validity of §6-57, 8o. See also Arguments:
Inference; Reasoning: Sophisms; Svllo.
gism

Love, xxii, xxxim; and evolution, 362; and
growth, 353-54; and hate, 352-53. See als,
Agapasm; Agapasticism; Agapism

Lucretius, 274

McAlister, J. M., 14

Mackaye, Steele, 282, 283-84, 184n2(1)

Malebranche. Nicolas, 96

Malthus, Thomas, 212

Man, 53-55

Mandeville, Bernard, 357

Mansel, Henry Longueville, 359

Man-sign, material qualitv of, 54

Martingale method of gambling, 148

Materialism, 104, 202, 200

Materia prima. 95—96n. See also Matter

Mathematics, xxx. xxxiv, xli, 102, 105, 22-
28; applied to philosophy, 237, 293¢
and sign theory, xxxvi. See also Algebra,
Arithmetic; Geometrv; Number; Prob.
ability

Matter, 95—96n, 100: as cffete mind, xxii,
xxxii, 203; its existence denied, Bg, 98, 102,
as Second, 297; theory of, 334-41

Maxwell, James Clerk, m, 212, 218, 358

Mechanics, law of. 28;-88

Mediation: and thirdness, xxxi

Mclancholy. 43

Memory, 46. 259

Metaphysics, xxx, xxxi, xxxn—xxxui, xli.
H4. and geonetry, 246. 273 and nathe
matics, 237, 206: and naturalism, xvix.
and scnsations, 107-108; triad in. 46
256—57

Methodeutic, xxxix

Mecthods: of reasoning, xxxix; of rescarch
no-14; of science, Xxix, XXxiv, 120-:3
2113

Mill, James, 104, 285

Mill, John Stuart, xxvii, 194, 274. 305. 0P
hyvpothesis, 357; and motivation, 721 his
nominalism, 104, 359; and sy llogism, fn:
and uniformity of Nature, 76-77, 177. 17%
179, 217

Mind: according to Berkeley. 94. o8, o
denial of, 102; cffete, xxii, xxxi1, 293 3°
First, 207; innate ideas in, #1-82; know l-
edge of, 22-23; and Lamarckian evolu
tion, 361: law of, 202, 313, 323, 328. 32039
334: and matter, 349; and rcality. §3. o1 11
rclation to sign, 226-26: and the syllo
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in, 92-93. and the world, xI

Miracles, 168, 209

Mitchell, O. H.. xxvi, 227

Moleccular theory, 335-36

Index
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XXVII-XXVII

orals, theory of, 137-40
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Motion: animal, 44-45: arguments against,
67-68; and force, 133-35

Murphey, Murray, xxiv, xxviii
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lystical theories, 18384
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uralism, XXViii-xxix

vaturalist, 143
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things, 92-93; freedom in, 243; law of, 172,

195; uniformity of, 75-77, 17759, 19293,

27, 235-36. See also Habit; Law: Universe

ssitarianism, 299. 300, 303, 300-11, 329
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dynamic, xxxvi, xxxvii, xxxix: and fact,
xxvii; gencral and individual, 106-108;
immediate, Xxxvi, XXXvii, xxxix; refer-
Lnce to, 7, 8; relation to sign, 225-26; of
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ham. See William of Ockham

gden, C. K., xxii
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See also Nominalism

Paths, 134-35
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Percy, Walker. xxi

Personality, 330-32

Peters, Christian August Fricdrich, 38s5m13

Petitio principii, 61

Phenomena. xxxi, xxxii

Phenomenalism, go, 104

Phenomenology, xxiv, xxx. xxxi, xli; and
naturalism, xxix

Philodemus, 211

Philosophy: architectonic system of, 286;
branches of, xxx-xxxiii. British, 8485,
285-86: and God, 332-33; and logic, xxix—
xxx: and love, 352; and mathematics, 237,
293—96; and number, 247; mechanical,
287-88, 300; pragmatic, xxxiv—xxxv: and
the sciences, xxxiv, 29, semiotic, XxXxv
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Physics, xxix. 380n 5(1); cosmological, xxxii;
triad 1n, 246, 263, 273-79

Physiology: triad in, 246, 253, 262-70
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Plotinus, 313
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Polar sense, 263-64
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XXXVil. universe of, xxviii

Possible, xxvii
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Pragmatic maxim, xxxiv

Pragmatism, xxii, xxiv, xxvi, xxxv: divi-
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proof of, xxviii; and semiotic, xI; and
speculative rhetoric, xxxix
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Predicate, 2, g; contrary, 69-20; its relation
to subject. s8-50; and universality, g2
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Prejudices, 28-29, 30, 38

Premises. 201; and the conclusion, 9, 12, 14;
and fallacies, 37-38; first, 61; and hypoth-
esis, 34-35: and induction, 33: and proof,
60-61; and syllogistic process, 31; and
valid inference, 36-37

Pre-Monist period of Peirce’s thought,
XXVi-XXVIL

Prescision, 2, 3, 5, 6, 7

Present in general, 1, 2

Priestlcy, Joseph, 104
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uation, 16-108; leading, 201, 202-205; of
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ing, 272-73, 360
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view of, 15657, 159. 161, 168, and conse-
quences, 155-56, equal, 162-65; frequency
theory of, xxvii; and the independence
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isolated case, 147-48. maternialistic view
of, 156-57; and modecs of inference, 145~
47; rule for the addition of, t55: rule for
the multiplication of, 156; rules for the
calculation of, 151-54: theory of, 144—45:
and unlimited community, 149-51

Progress, xh

Pronouns, xxvi

Proof, value of, 60-61

Propepositivisim, XXxiv

Propositions, 245: and being, 4; definitions
of, 8-9; crroncous, 232; forms of, 206-209;
hypothetical, 24. 25: possibility of error
in, 231-32: syinbols as, 8; unity of, 2; uni-
versal, 17, 24, 25, 77

Protoplasm, 266-70, 341-49: properties of,
2%4; theory of, 334-41

Psychology: associationalist, 103; empin-
cal, 3, 5: triad in, 246, 290

Ptolemy, xxi

Purpose, xxxv

Putnam, Hilary. xx

Pythagoras. 247, 258

Qualc, xxvii, 6

Qualisign, xxxvii

Quality, xxxvii, 4. §, u3 as category, 6,
7: existence of, 94; as universal, 76

Quantification theory. xx, xxiv. xxvi,
XXX

Quantity, continuons, 143, 144, 303. 304

Questions, answerability of all, 234-36
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XXV

Real, 52-53. 88. 13640
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xxiv: moral, 236-40; vs. nominalism,
xxv—xxvi, xli, 53, 85n. 87-88, 91-93, 104-
105. 137-38. 314 scholastic, §3; semiotic,
xxxv, xl; and transcendentalism, xxvin
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the divine mind. gy; and fiction, 136, 137,
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138-40: and Second, 248; and sensation,
88-g0
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1o, and cmotions, 45: relation of, 253-54,
Mo-81; and social sentiment, 150; syn
thetic, 165. 283. Se also Reasoning
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tive, 74-75. 161, 191, 227; from definition to
definitum, 43, 44: division of, xxxvin; ex-
plicative, 161, 162: fallacious, 37-38: guid
ing principles of, n2—13; hypothetic, 195:
inductive. 161, 162; object of, 1m-12; rules
of, n3; synthetical, 78, 161, 162, 16769, 176~
79. 187-89; triad in, 245. See also Deduc-
tivn; Hypothesis: Induction; Reason

Reductio ad absurdum, 69-72

Reducrion thesis, xxx
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Repetition, 201
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St. Lawrence Power Company, xxi

Sampling. 176-77, 274, 303

Savan, David, xxxv
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moral, 237, 239-40: in Royce, 230; uscful-
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Schelling, F. W. . von, 230, 247, 312-13

Schiller, Friedrich, xxxvi

Scholasticism, 28, 85-87, g4n,; development
of, 367: truth in, 138

Schrader, Ernst, xix, xxi1, Xxvii, 232

Science: Berkelevan, 84, 1on; classification
of, xxxiii; development of. w; cxperi-
mental, xli; methods of, xx1x, xxxiv, 120~
23, 2u-13; and nominalism, 104; norma-
tive, XXX, Xxxi; and presumption, 183-84;
and quantitative treauments, 142-44; and
religion, 184-85: and theory of signs, xxi;
truth in, 138-40; and the universal, 92

Scotus. See Duns Scotus

Second, 6, 147-49. 206—97; absolute, 261
consciousness of, 260; degenerate, 2Bo—
81; External, 250, 254. in cvolutionary
theory, 278-79; genuine, 180; Internal,
234 as law, 243, 277; phenomena as, Xxxi;
psvchological origin of, 257: reality of,
xxvii, xxviii. See also Secondness

Secondness, 249; dcgenerate, 253-54; in
evolurionary theory, xxxiii, 278; facts
of. xxvii; and haccceity, 275: signs of,
xxvii; as universal catcgory, xxvi, XXX,
XXX1

Self, 6, 20

Self-consciousness, 3o, 125; intuitive, 182

Self-control, 721

Sclf-sacrifice, 81, 149-50

Semiosis, xI, xxxii

Semiotic, XX—xxi, XXiI, XXIV, XXVill, XXX;
branches of. xxxi, xxxvi-xxxix: and nat-
uralism, xxix

Sensationalism, g6, 104

Sensations, 42-43. 106, 107: according to
Berkelev, 96. 100; of doubting and be-
lieving, 114; emotion and, 44-46; infer-
ences from, 8¢; and mind, 22-23, 88; of
reaction, 291; and reality. 9o, 99: in sight,
103; succession of, 129; unity of, 1. See
also Sense
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Scnse, 1, 2R4; and dual consciousness, 283
External and Internal, 260

Sensibility, law of, 159

Sentimentalism, 356, 371

Separation, mental, 2-3

Sequence, logical vs. causal, 206n

Serics: continuous, 61, 320; of finite dis-
tances, 67-68; infinite, 23

Set theory, xxiv

Short. Thomas, xxxv

Significatio, §7n

Signification, 94. 37514

Signs, 7; association by, §1; and Being, 45;
classification of, xxxvi-xxxviii; concep-
tions as, 93; consistency of, §4; general, 7,
g; and the incognizable, 24-25; inference
from, 2g; material qualities of, 40, 44
mediation of, xxxix; references of, 3%
and the scheme of caregories. xxvii;
and sight, 13 substitution between,
§0: theory of, xx-xxi, xxvii, xxxv,
xxxvi-xl; thinking in, 23-24, 30, 3440,
46: as third, 81-8z rtriple rclation of,
22§-26; universal, xxvii, 94. See also
Thought-sign

Simon, Collyns, 101

Simpler, 206n

Singularity, in images, 47-50

Singulars, xxxvil. 93. 94

Sinsign, xxxvii

Smith, Adam, 104

Socialism, logical, xI

Sociology: triad in. 246

Socrates, 137

Some, in syllogisms, 60

Sophisms, 67-75. 131

Sound, sensation of, 42

Sowa, John, xx

Space: dimensions of, 14-17. as distinct
from time, 233: and the doctrine of the
absolure, 295: as fiction, 243: idea of, 18o,
181

Specialists, scientific, 212-13

Speculation, xxviit

Speech, 132

Spencer, Herbert, XX, 222, 239, 28y

Spirit. 99, 101

Spiritualism, 25, 16

Spontancity, xxxii

Sporting. principle of. 272-73. 360

Stallo, John Bernard, 335

Stoicism, 299

Stokes, Sir George, 38in9

Story, Williamn Edward, ns, 3tina(z)

Subject, 2, s#-59; cxistence of, 69; nomina-
tive, 9; and universality, 92

Subjectivism, ¥

Substance, 2; transition of being to, 3-6

Substitution, 36

Succession, 129
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Survival of the fittest, 270, 272

Swift. Jonathan, 62

Svllogism, 206, n3; assuciation in, s1; Bar-
bara, 73, 18687, 190, 101, Baroco, 190, 191;
Bocardo, 190, 191, deductive, 31-32, 34-35:
and false conclusions, 64-67; formulae
of, §7-60; and icon, 227-28; inductive, 33;
as mechanical process, 62-64: objections
to their formulae, 60-67: as petitio prin-
cipu, 6061 probable, 31: subjectivity in,
64: three kinds of, 245; of transposcd
quantity, 316-17. See also Arguments

Syllogistic process, 30-3t

Symbol, xxxvii, 7-8. 9, 382n1(1)

Sympathy. xxn

Syncategorematics, 93

Synechism, xxu, 313, 354, 363. 369. See also
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Synthetical judgments a priors, 16768

System, 336

Tabula rasa, xxxiv
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Taste, ng

‘T'enacity method of fixing belief. 115-17, u8,
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Terms, 8, 245

Tesumony, 19-20, 20-21, 28

Tetens, Johannes Nikolaus, 258

Thales, 256

Theology, xxix; triad in, 246

Theophrastean moods, 60
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Thinking, physiological basis of, 200-202.
See also Thought

Third, 6. 9. 24745, 249. 250, 280, 206—97;
accidental, 254—55, 261: consciousness of,
260; degencrate, 254—55. B1-2; genuine,
281; as habit-taking, 277: as mediate be-
tween chance and law, 243, 277; phenom-
cna as, xxxii; psychological origin of,
257; reality of, xxviii; relative, 251. See also
Thirdncss

Thirdness, xxvii, xxxiii, 246: and combina-
tions, 251-52; facts of, xxvii; as universal
category, XXX, XXxi

Thomas Aquinas, 85, 86

Thomson, William, 222, 325, 370

Thought, xxviii, xxxvii, go—42. 373n3(3);
and artenrion, 46: and belicf, 127, 120; and
community, 54-55: elements of, 42: and
emotions. 43-46; and habits of action, 131;
sensational elements of, 07

Thoughr-sign, 18-40, 44. 46, 88

Threeness, 250. See also V'riad

Tillotson. Archbishop, 172, 174
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Transcendentalism, xxviii-xxix, 313

Transubstantiation, no, 131-32

Triad, xxx, 245-47, 2§5-56: in biology, 270~
73: in metaphysics, 256-57: in physics,
273-79: in physiology, 262—70; 1n psvchol-
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T'rue Gorgias, 70~72

‘Fruth, xxxi, 25, 147: and belief, 137-40; and
critic, xxxvi; and experience, Xxxiv:
and fallibilismn. xxii; and inference, 8o-
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bols, 8: tendency toward. xxxix, 9o

Truth-functional analysis, xxx

Truth-tables, xxvi

Tvchasm, 362, 363. 364. 365-66, 367

Tychism, xxii, 312-13, 347, 362-63. Ser also
Chance

Tvpe-token distinction, xxii
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277-79, 349: in Nature, 75-77, 13279, 192~
03, 117, 235-36. See also Law: Regularity

Uniry: of impressions, i-2, 3, 6; in thought,
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Universality, oz and induction, 79

Universals. 85. 8;. 1. denial of, 95; as figure
of speech, 36; kinds of, 70; in the mind,
96; reality of. B8, 9293 as singulars.
04. See also Idealism; Nominalism: Real-
sm

Universe, xxviii; chance 1n, 17274, 21718,
305: as without character, 183; death of.
221; of discourse, 207; infinite vs. limited.
182-83; and love, xxii: and progress from
chance to law in, 243-44. 27677, 208-300:
regularity in, 76~77, 101, 170-71, 175: riddle
of, xli; and signs, xxxvi; and Third. 251
variety in, 296. 308

University, xxi—xxit, 211

Unreal, 52 _
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William of Ockham, 4. 85. 87, 9397, 106
on the Insolubilia, 741

Wittgenstein, Ludwig. xxii

Wonder, 44

Words. 53-54. 93

Wright, Chaunccy, 374n2

Wundt, Wilhelm, 38in¢9

Zeno, 67, 68, 283
Zollner, Johann Karl Friedrich, 215, 381n3(2)




e Essential | T 1 8 6 82 1 é& o
P E I RC E - (TN |l|‘|| | 2
KLOES]
Selected Philosophical Writings
VOLUME 1 (1867-1893)
Edited by Nathan Houser and Christian Kloesel /%

dition makes accessible

P! UIJII.ICHI apers of th

ot Charles Sanders Peirce. Volume 1 pres
i Ar 7 s il‘lg“’“—h
. 7,8 highly rega ded altermli

and systenn

Yemph\ sical Seri

N

e

Also available in 2 clothbound cdition ISBN 0-253-32849-7 |

Selected Philosophical Writings
VOLUME 1 (1867-1893)

o

(€681 L981)

Indiana University Press N

ISBN 0-253- ED?El 5 '. ,

LU

BLOOMINGTON AND INDIANAPOLIS

’ l il EDITED BY
Indi Nathan Houser and Christian Kloes

97 8025




