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PREFACE 

Though formal logic has in recent thnes been the object of radi
cal and spirited attacks from many and diverse quarters, it con
tinues, and will probably long continue, to be one of the most fre
quently given courses in colleges and universities here and abroad. 
Nor need this be surprising when we reflect that the most serious 
of the charges against formal logic, those against the syllogism, are 
as old as Aristotle, who seems to have been fully aware of them. 
But while the realm of logic seems perfectly safe against the attacks 
from without, there is a good deal of unhappy confusion within. 
Though the content of almost all logic books follows (even in many 
of the illustrations) the standard set by Aristotle's Organon-terms, 
propositions, syllogisms and allied forms of inference, scientific 
method, probability and fallacies-there is a bewildering Babel" of 
tongues as to what logic is about. The different schools, the tradi
tion;U, the linguistic, the psychological, the epistemological, and the 
mathematical, speak different languages, and each regards the other 
as not really dealing with logic at all. 

No task is perhaps so thanktess, or invites so much abuse from 
all quarters, as that of the mediator between hostile points of w1ew. 
Nor is the traditional distrust of the peacemaker in the intellectual 
realm difficult to appreciate, since he so often substitutes an unclear 
and inconsistent amalgam for points of view which at least have the 
merit of a certain clarity. And yet no task is so essential, e~pecially 
for the beginner, when it is undertaken with the objective of ad
justing and supplementing the claims of the contending parties, and 
when it is accompanied by a refusal to sacrifice clarity and rigor in 
thought. , 

In so far as an elementary text permits such a thing, the present 
text seeks to bring some order into the confusion of tongues con
cerning the subject matter of logic. But tl.e resolution of tJ1e con· 
flicts between various schools wh1ch it effects appears in the selec· 
tion and presentation o£ material, and not in extensive polemics 
against any school. The book has been written with the conviction 

iii 
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that logic is the autonomous science of the objective though formal 
conditions of valid inference. At the same time, its authors believe 
that the aridity which is (not always unjustly) attributed to the 
study of logic:testifies to the 'Unimaginative way logical principles 
have been taught and misused. The present text 'aims to combine 
sound logical doctrine with sound pedagogy, and to provide illus
trative material suggestive <>f the role of logic in every department 
of thought. A text that would find a place for the realistic formalism 
of Aristotle, the scientific penetration of Pein:e, the pedagogical 
soundness of Dewey, and the mathematical rigor of Russell-this 
was the ideal constantly present to the authors of this book: 

However inadequately this ideal is embodied in the present text, 
the embodiment is not devoid of positive doctrine, so presented
that at least part!al justice is done to supplementary approaches to 
logic. 

1. The traditional view of logic as the science of valid inference 
has been consistently maintained, against all attempts to confuse 
logic with psychology, where by the latter is meant the systematic 
study of how the mind works. Logic, as the science of th~ weight of 
evidence in all fields, cannot be identified with the special science of 
psychology. For such a_ special science can establish its results only 
by using criteria of validity employed in other fields as well. And 
it is clear that questions of validity are not questions of how we 
happen to think, but of whether that which is asserted is or is not 
in confom1ity with certain objective states of fact. 

2. On the other hand, the pedagogical applications of psycho
logical logics have not been ignored. We have aimed to present 
the subject in such a manner that discussion of doctrines new to 
the student is made continuous with his presumed knowledge at the 

-outset. We have therefore 'avoided as far as possible the synthetic 
method of exposition: the method which begins with highly ab
stract elements and constructs a science out of them. Instead, we 
have followed what seems to us psychologically a more approprjate 
method. Illustrations with which a college student may reasonably 
be supposed to be familiar are usually taken as tl1e text for discus
sion, and abstract, formal elements are gradually revealed as abstract 
phases of the subject matter. In this way, we trust, we have removed 
many of the difficulties which face the young student, and at the 
same time have indicated to him the important role played by logic 
in all of man's activities. 

5. Again, while we have tried to present the significant results 
of symbolic or mathematical logic to those who have no previous 
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knowledge of the subject. we have not tried to develop the tech· 
nique of symbolic manipulation for its own sake. In our opinion. 
such a, technique, while very valuable, belongs properly to- mathe
matics developed as an organon of science, and not to an elementary 
book on logic. Nor do we share the rather hostile attitude towards 
the Aristotelian logic expressed by some of the more zealous workers 
in the newer fields. We have not been sparing in indicating the 
limitations of the traditional presentation of our subjecL But we 
think that the newer achievements in exact logic have served to 
extend as well as to correct the Aristotelian logic. We have thus 
given a great deal of attention to traditional views that might well 
be left out in a systematic presentation of our present knowledge. 
For we think that the discussion and correction of the limitations 
of the traditional views has many pedagogical advantages in mak· 
ing our final ideas dear. 

4. We do not believe that there is any non-Aristotelian logic in 
the sense in which there is a non-Euclidean geometry, that is, a sys. 
tern of logic in which the contraries of the Aristotelian principles 
of contradiction and excluded middle are assumed to be true, and 
valid inferences are drawn from them. What have recently been 
claimed to be alternative systems of logic are different systems of 
notation or symbolization for the same logical facts. We have drawn 
freely on the natural sciences for illustrations of logical principles, 
precisely because the logical structure of these sciences is dearly 
more than linguistic. We have therefore frankly indicated the meta
physical significance of logical principles, and have not failed to 
note that the structure of language is itself often a due to some
thing other than linguistic fact. While maintaining that logic as an 
autonomous science must be formal, we have insisted that its prin
ciples are not therefore without significant content; on the contrary, 
we have taken the position that they are inherently applicable be
cause they are concerned with ontological traits of utmost sen· 
erality. We think that the category of objective possibility is essen· 
tial to logical discussion. 

In the main, therefore. we view the history of logic as that of a 
series of contributions of diverse value by the various schools. If our 
point of view is consequently somewhat eclectic, seeking to give the 
student a liberal rather than a narrow view of the subject, we have 
nevertheless striven hard to maintain clear distinctions as to funda
mentals. Florence Nightingale transformed modern hospital prac· 
tise by the motto: Whatever hospitals do, they should not spread 
disease. Similarly, logic should not infect students with fallacies and 
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<:_onfusions as to the fundamental nature of valid or scientific rea
soning. 

Different instructors will naturally attach more value to different 
parts of the book. Not all of it can be presented in a one-semester 
course, and enough material has been included to occupy the stu
dent's attention for a full year. In a one-semester course, the authors 
have found that the substance of Book II, with the inclusion of 
Chapters III, IV, and VIII of Book I, gives the most satisfactory re
sults. Those not interested in mathematics may omit Chapter VII. 
Books are tools which wise men use to suit dieir own ends. One of 
the authors, who has given courses in elementary logic for over 
twenty years, has generally treated the contents of Book II (Applied 
Logic and Scientific Method) before the formal logic of Book I. 
There are, to be sure, some topics in Book II which presuppose the 
solutions of Book I. But experience shows that such difficulties are 
readily surmountable. It is especially the hope of the authors that 
general readers as well as students of the natural and social sciences 
will find this book helpful towards an understanding of scientific 
method. -

M. R. C. 

E. N. 

The continued demand for this book, which has exhausted three 
printings of it, has given us a- chance to correct certain errors and 
to revise some statements in the interest of greater clarity. 

January 7, 1936 

M. R. C. 

E. N., 
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as determination, 12: as factual and 
as log1cal, 48; paradox of, 127, 173-6; 
strict or tautologous, 127 

Impressionism, in cnucism, 357"9 
Incluswn of classes, ll!l, 123 
Incomplete exp~ions, and proposi· 

t10ns, 301 
Inconsistent Triad, ga-4, 144 
Independence, between propositions, 

5!1· 55· 56-7, 143-7: of events and 
their probabllity, a6o 

Ind11ference, pnnc1ple of, 165 
Induct1on, 14, 149: and probability, 

Chap. XIV; intuitive, 275-5: perfect, 
275-6: and deduction, 176-g; and 

- sampling, 179-86; mathematical, 
147-8 

Inference, and implication, 7:- im· 
med1a:te. 73: JDedlate. 73: paradOlt 
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of, •n-6: by converse relation, 63, 
by added determmants, 73: by com
plex conception, 74: by limitation, 
58, 84; and induction and deduc
tion, 1176-9 

Initial predication, fallacy of, 386 
IntensiOn of terms, 30-3 
Intensive quahues, 1193-6 
Interpretation, in historical method, 

329-34, in art, 3S7·62; of axioms, 138, 
145 

Intu1tion, and scientific method, 193 
Intuitive induction, 1173-5 
Invariant relations m SCience, types of, 

114S·9 
Inverse variation of intension -and ex

tension, 33 
Inversion, of categorical propositions, 

61-3 
Isomorphism, 137-41 

Jevons, W. S., 423, 424, 448 
Jesus Chnst, us. 325, !13S·40 
Johnson, Dr. Samuel, 241 
Johnson, W. E., 27S 
Joint Method of Agreement and Dif

ference, 200-1 
Judgments, and propositions, 28 
Jurisprudence, and metaphors, !170·1 

I 

Kant, 1., 110, 111, !16S, !178, 420 
Kelvin, !199 
Kepler, 408, 441 
Keynes, J. N., 87, 430, 432 
Keynes, J. M., 286 
Koran, 32s, 379 

Ladd-Franklin, C., 91 
Langlms, C. V., and Se1gnobos, C., 33S 
Language, general tra1ts of, 117·8: 

changes in, 119; emotive and meta
phone U'IC of, .!J68·7I 

Laplace, 168 
Laws of Thought, 181·5: and meta· 

physics, I8S·7 
Laws, types of, 24S·9· !IS4• !197·9 
Leibmz, 34, 112 -
Leonardo da Vinci, 36!! 
Limitmg conceptions, S71·5 
Lindemann, 17 
Linguistics, and logic, 16-8 
Lobachevsky, 144, 117 
Locke, J , 20, 420 
Lodge, 0 , 399 
Log.c, and ev1dence, 3-s: and implica

tion, 8-13; and form, 10-2; and re
search, 13; and probable inference, 
13-6; and hnguisucs, 16-8; and 

psychology, vi, 18-2o; and physics, ao: 
and metaphysics of knowledge, 20-1; 
and poss1b1hty, 10, u; its use and 
apphcation, 21-3; mathematical or 
generahzed, Chap. VI; as sc1ence of 
types of order, 110·3: and novelty, 
173-6; and ontology, vii, 18s-7; and 
sc1entific method, Chap. X, 394: and 
real definitions, 2!1o-3; and value, 
Chap. XVIII; and fictions, 367-75 

Log.cal and temporal order, 132, 388-
go 

Lowell, J. R., 400 
Lowell Committee, 350 
Lully, R., 1U 

Magna Carta, 3S5 
Mahomet, 3S2• 379 
Maitland, F. W., !141-ll 
Major term in categorical syllogism, 

77 
Many questions, fallacy of, 379 
Marx, Karl, 319·20, !151l 
Mary Stuart, 341, 3S6 
Matenal 1mphcauon, 48, 127 
Material truth, 7• g, 131-3, 1177-9 
Mathematical induction, 147-8 
Mathematical log1c, Chap. VI 
Mathematics, and proof, 7: nature of 

Chap. VII; pure, 7• 1!13·7: and prob
ability, 158-64 

Maxwell, 120, 232, 399 
Mean, arithmetical, 304·6 
Mean deviation, as measure of dis

persion, 310-1 
Meaning, and implication, 9: and 

formal logic, VIi, u; and exJstenual 
import, 43: and conditions of s1g· 
mficance, 1Ss: of historical data, 
329·34 

Measurement, its nature, Chap. XV, 
and probab1hty, 16s-6, 170; and 
statisucal methods, 302·15 

Med1an, 309·10 
Mediate inference, 7!1• 77 
Metaphor, 119, !168-71 
Metaphysics and logic, vii, to-1, 18S·7 
Methods of Expenmental Inquuy, 

Chap. XII 
Middle term in categorical syllogism, 

77 
Mill, J. S., '177·81, us. 24S· 249, 25S· 

256, 200, 261, 264, 267, 268, 26g, 279. 
280, 281, 441 

Minor term m categorical syllogism. 
77 

Mixed hypothetical syllogism, 97 
Mode, 307-9 
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Molihe, 1126-7 
Montague, W. P., 455 
Mood of syllogism, 81-4, gil, gg, 101, 

10& 
Moore. George, g6 
Moral Judgments, in history, 35!·7: 

and log\c, 362-7 
Multiplicat19n, logical, 122 
Myerson, Abraham, 443 

Ne«JeSSary and sufficient condition, 271; 
ronfusaona of. sSB 

Ne«JeSSary realiOnmg, s-•ll 
Negati~Ve proposmon&. 36' 
Neglecthle fictions, 372 
Newsllolme, .\., 4:)0 
Newton, 215, 114, 219, 132, 183• 384 
Nietzsche, 1152 
Nightingale, FloretKJe. vii _ 
Nominal definition, 217"'9 
Non-Euclidean geometry, 140, 144- 145 
Novelty, in logtc, 175-6; in art, 358 
Normative, logac as, 110 -
Null-class, Jill 
Number, generalization of.' 148-50 
Numencal laws, and measurement, 

298-soa 

Observation, ;md hypotheses, 21~-7 
Obversmn of categorical proposillons, 

59 
Obverted converse, 61 
Occam's Razor, !195 
Old Testament, s28, SS•-!14• 336 
One-one relauons, 115, and iso-

morphasm, 138 
Operataons, in calculus of classes, u2; 

dtfferences in mathematical, 149 
Opposaunn of propositions, square of, 

65-8; m general, 68-75 
Ostwald, W., 399 

Pame, T., 100 
Parttcular propositaons, !15 
Pea no, G., 11 ~. 146 
Pearson's codfictent, !114 ' 
Petree, C. S., vi, 17, lllJ, 117, a6g, 171, 

441 
Perfect induction, 175-6 
Penua$aon and logtc, 19 
PetillO pnnc•fm, fallacy of, s79: and 

the syllog1sm, 177-81 
Ph1hp II of Spam, !155 
PhilO, 359-6o 
Ph}sical theories, !197-9 
Physics, and log1c, 10 
Plato, 511, 117, 459 ' 
Plurahsm, and systems, 128, 14.0 

Plurality of causes, 155, l&g-72 
Poe, E. A., 329 
Poincare. H., 139, 382, 398 
Pompey, 354 
Ponendo poru:ns, 102; /'Oru:ndo tollens4 

101 
Porphyry, 256 
Port Ro}al, 111, 419 
Posativism, in morals, 363-4 
Post hoc, ergo propter hoc, 2::;8, !179 
Predtcables, 234-8; and dichotomous 

division, 243 
Predtcate, 30 
Predictaon, and hypotheses, 208-12 
Premi&e, 8; major and minor in cate-

goncal syllogtsm, 78; -and real deli
mttons, 12'2 

Presumption of fact, 15, 155-0 
Priestley, J., 219 
Princapal, and subaltern, 55, 66 
Prinaple of Indifference or Insufficient 

Reason, 165 
Probabthty, ats nature, Chap. VIII; 

and relative frequency, 15!1·7· 166· 
71; calculus of, 158-64; and measure 
t~f behef, 164-6, and induction, 
Chap. XIV; and staustacs, Jlo6, !Jll, 
!JII 

Probable error, 3112 
Probable m{erence, 13-6, Chap. VIII; 

and geneaahzataon or inducuon, 14, 
and presumpuon of fact, 15, 155-6; 
in htstory, Chap. XVII 

Proclus, 413 
Proof, 7: an mathematics, 129. See 

Demonstration. 
Property, and the Predtcables, 256-7 
Proposmonal functions, 29, 50, 1!15• 

a8s-5 
Proposations, and immedaate knowl

edge, 4; their analysas, Chap. II; as 
dastmct (rom sentences, JUdgments, 
resolutaons, commands, and tlun~, 
17-so: and prop~1t1onal (unctions, 
ag, so; categorical, !1~-44· c.onda
uonal, !13· 44· compound, sample, 
and general, 44-51; the passable 
logtcal rclataons between. Chap. Ill; 
calculus of, u6-8; c.onsastency and 
independence, 143-7 

Protasas, 8 
Pseudo-samplicity, fallacy of, 384-8 
Psychology, and log•c. vi, 18-eo, and 

logacal no\elty, •7!1-75• and laWJ of 
thought, aSz 

Ptolemy, Zl!J, 114, 413-5 
Pure ahernauve sylloga<ms, 105 
Pure hypotheucal syllogasms. 97• IO!I·f 
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Qualities, measurement of, 293-301 
Quality of categoncal. propoSitiOns, 

36-7 . . 
Quanuty of categoncal proposuwns, 

35-6 
QuaiUle deviation, 3I2 
QuestiOns, and propositions, 28 

Range~ as measure of deviation, 310 
Rankme, W. J. M., 398, 399 
Real defimtwn, 230-3 
Reductza ad absurdum, 88 
Reduction of syllogism, categorical, 

87-91, mixed, 103 
Reduction, fallaCies of, 382-4 
Reflective method. See - Scientific 

Method. 
Relations, formal properties of, 49, 

113-5· m inference, 115-6, in cal
cui us of classes, 123 

Relative frequency, and probability, 

I53-7 . ' 1' . 6 d Relevance, and 1mp !CatiOn, , 10, an 
hypotheses, 200-2, and expenmental 
methods, 252, 257 

Residues, Method of, 264-5 -
ResolutiOns, and propositions, 29; and 

nommal defimtwns, 229 
Riemann, 144 -
Rousseau, 68 
Russell, B., vi, 113, 127, 146, 228.'240, 

272, 438, 439 

Saccheri, 144 
Sacco and Vanzetu, 349 
Samplmg, I4, 156, 27q-86; and fallacies 

of, 3I7-22 
Santayana, G., 343-4, 400, 455 
Schiller, F. C_ S, 438, 457 
Schrodinger, E., 215 
Science, 19I, 199, 364; and analysis, 

383, 385 
Scientific method, and logic, Chap. X; 

and hypotheses, Chap XI, m his
toncal sCiences, 324-6, 352-7; m art, 
3r,7-62; in mmals, 362-7, abuses of, 
382-go; general character of, 39I-g, 
hm1ts and values of, 399-403 

Self-evidence, 4, 87, 88, 130-2 
Sentences, and propositions, 27 
Shakespeare, 352, 362 
Sherlock Holmes, 436 
S1mple constructive dilemma, 106, 

simple destructive dilemma, 106 
Simple propositiOns •. 48-g _ 
Simplicity, and chmce of hypotheses, 

212-5; fallacies of, 384-8 
~\)hfication, principle of, 124 

Simphsm, fallacy of, 384-8 
Smith, Adam, 373 
Smith, Sydney, 382 
Sophisms, 183-5 
Sophistical refutations, 381-2 
Sophocles, 455 
Sontes, 94-5 
Species, 32, 234-5 
Spencer, H., 458 _ 
Spmoza, 332-3, 380 
Square of opposition, 65-8 
Standard deviatiOn, 311 
Statistical methods, Chap. XVI 
Strauss, D. F, 335-40 
Strengthened syllogism, 86 
St. Thomas, 107, 420 
Structure, Identity of, 137-41 
Subaltern, 54· 55, 66 
Subcontrary propositions, 55· 67, 71 
Sublmplicauon, 56, 66, 74 
Subject, 3g 
Subsystems, 139-40 
Sufficient conditiOns, 271 
Superaltern, 54· 55· 66 
Supenmphcat10n, 55· 66, 72-4, g6 
Syllogtsm, categorical, Chap. IV; hypo-

thetical, alternativ~. and diSJunctive, 
Chap. V, pnnciple of in calculus of 
classes, 124, is 1t a petztzo prznczpii, 
177-81 - • 

Symbolic log1c, of classes, I2I-6; of 
propositions, 126-8, and classifica

' tion, 244 
Symbols, their use, 70, 117-20 
Symmetnc relatiOns, 114 
System, nature of, Chap. VII; and 

sCience, 199-206, 214, 394-5, and his
tory, 340-44, and morals, 365-7 

Tautology, principle of, 124; and im-
plicatiOn, 124 

Temporal and logical order, 132, 187, 
346, 388-go 

TenaCity, and scientific method, 193 
Terms, 30-3; distnbut10n of, 37-9; con-

trary and contradictory, 59 
Thackeray, 174 
Thales, 278, 340 
Theory, types of, 397-9. See Hy

potheses. 
Tollendo ponens, 101; tollendo to/. 

lens, 99 
Tolstm, L., 453 
Transitive relatiOns, 49, 114 
Tree of Porphyry, 236 
Truth, and 1mphcauon, g, 76; and 

propositions, 27, 29; and log.cal 



INDEX 

priority, 131, 187; and evaluation, 
!151 

Truth-frequency theory of probabil-
ity, •69·71 

Truth-value, 54; in calculus of prop
OSitions, 127 

Types, theory of, 184 

Undefined terms, 142 
Undemonstrated propositions, 142 
Umform1ty of Nature, 254· 267-9 
Umversal propos1tions, 35; and hy-

potheses, 4!1 
Umverse of Discourse, 39• 4!1• 121 

Vagueness, 118, 224 _ 
Valuauon, and log1c, Chap. XVIII 
Variables, u, 135 

A 5 . ' c 1 
D 8 
£ • 
f • 
G l 

" a I I 
I 4 

Veblen, 142; and Young, 134 
Venn, John, 40 
Verification, and hypotheses, 207, lUI 
Vicious-c1rcle princtple, 184 
Vtctona, Queen, 341 • 
Voltaue, 151 

Weakened syllogism, 84 
Weierstrass, 113, 146 
Weighted mean; 306-7 
Whately, 427 
Whtstler, 455 
Whitehead, 113, 127. 146, 228, 432, 

4!18 

Young, J. W .. 1!14 

Zero-class, aza 


