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/THE REGENERATED LOGIC

HF appearance of Schroeder’s Exact Logic* has afforded much
gratlﬁcatlon to all those homely thinkers who deem the com-

mon practice. of de51gnat1ng propositions as ‘‘ unquestionable,”
“undoubted]y true,” ““beyond dispute,” etc., which are known to

- the writer who so designates them to be doubted, or perhaps even

to be disputed, by persons who with ‘good mental capacities have
spent ten or more years of earnest endeavor in fitting themselves
to judge of matters such as those to whlch the propositions in ques-
tion relate, to be no less heinous an act than a trifling with veracity,
and who opine that qt‘lestlons of logic ought no¢ to be decided upon

‘philosophical principles, but on the contraty, that questions of phi-

losophy ought to be decided upon logical principles, these having
been themselves settled upon principles derived from the only sci-
ence in which there has never been a prolonged dispute relating to
the proper objects of that science. Amfong those homely thinkers
the writer of this review is content to be classed.

Why should we be so much gratified by the appearance of a
smgle book? Do we anticipate that this work is to convince the
philosophical world? By no means; because we well know that
prevalent philosophical opinions are not formed upon the above
principles, nor upon any approach to them. A recent little paper

- by an eminent psychologist concludes with the remark that the ver-

Y Vorlesungen ither die Algebra der Logik (Exakte Logik). Von Dr. Ernst Schré-
der, Ord. Professor der Mathematik an der technischen Hochschule zu Karlsruhe
in Baden. Dritter Band. Algebra und Logik a'er Relatize. Leipsic: B. G. Teub-
ner. 1895. Price, 16 M,




20 - THE MONIST.

dict of a majority of four of a jury, provided the individual members

would form their judgments independently, would have greater prob-
ability of being true than the unanimous verdict now is. Certainly,
this may be assented to; for the present verdict is not so much an
opinion as a resultant of psychical and physical forces. But the
remark seemed to me a pretty large concession from a man imbued
with the idea of the value of modern opinion about philosophica]
questions formed according to that scientific method which the
Germans and their admirers regard as the method of modern sci-
ence,—I mean, that method which puts great stress upon co-opera-
tion and solidarity of research even in the early stages of a branch

of science, when independence of thought is the wholesome attitude, .

and gregarious thought is really sure to be wrong. For, as regards
the verdict of German’ university professors, which, excepting at
epochs of transition, has always presented a tolerable approach to
unanimity upon the greatver part of fundamental questions, it has
always been made up as nearly as possible in the same way that the

verdict of a jury is made up. Psychical forces, such as the spirit of |

the age, early inculcations, the spirit of loyal discipline in the gen-
eral body, and that power by virtue of which one man bears down
another in a negotiation, together with such physical forces as those
~ of hunger and cold, are the forces which are mainly operative in

brmgmg these philosophers into line; and none of these forces have

. any direct relation to reason. Now, these men write the larger nym-

’ ber of those books which are so thorough and solid that every serious
inquirer feels that he is obliged to read them ; and His time is so en-
- grossed by their perusal that his mind has not the lelsure to digest

their ideas and to reject them. Besxdes he is somcwhat overawed. -

by their learning and thoroughriess. " This is* the way m which cer-
tain opinions—or rather a certain verdict—becomes preva]ent among.
philosophical thinkers everywhere,,and reason takes harcﬂy the
leading part in the performance It is true, that from time to tlme,
thrs prevalent verdict” becomes altered, in consequence of its bemg
in too violent oppositign with the changed spirit of the age; and the
loglc of". hlstory will usually cause such a change to be an advance
towaré:rruth in some respect. But this process is so slow, that it
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is not to be expected that any rational opinion about logic will be-
come prevalent among philosophers within a generation, at least.

Nevertheless, hereafter, the man who sets up to be a logician
without havmg gone carefully through Schroeder’s Logic will be
tormented by the burning brand of false pretender in hxs conscience,

until he has performed that task; -and that task he cannot perform

without acqmrmg habits of exact thinking which shall render the

most of the absurdities which have hitherto been scattered over even

the best of . fh"e German treatises upon logic imposéible for him.
Some amelloratxon of future treatises, therefore, though it will leave
enough that is absurd, is to be expected ; but it is not to be expected
thag thosc /who form their opinions about logic or philosophy ration:

“ally, fand therefore not gregariously, will ever comprise the ma]orlty

even of phxlosophers But opinions thus formed, and among such
those formed by thoroughly informed and educated minds, are the
only ones which’ need cause the homely thmker any mlsngmg con-
cerning his own.

It is a remagkable hrstorrczl fact that ‘there is a branch of sci- ‘
enoe n whxch there has never been a prolonged dispute concerning
the proper ‘objects of that science. It is the mathematics. Mistakes
:irl mathematics occur not infrequently, and not beirig detected give
rise to false doctrine, which may continue a long time. Thus, a
nyistake in the evaluation of a definite integral by Laplace, in his
Mécaru'qizé céleste, led to an erroneous doctrine about the motion of
the moon which remained undetected for nearly half a corrtur;';. But
after the question had once been raised, all dispute was brought to
a close within a year. So, several demonstrations in the first book

"of Euclid, notably that of the 16th proposition, vitiated by the

-erroneous assumption that a part is necessarily less than its whole.
These remained undetected until after the theory of the non-Euclid-
ean geometry had been completely worked out; but since that time,
‘no mathematician has defended them ; nor could any competent
mathematician do so, in view of Georg Cantor’s, or even of Cau-
chy’s discoveriés. Incessant disputat«ionsﬁhave, indeed, been kept
up by a horde of undisciplined minds about quadraturos, cyclotomy,
the theory of parallels, rotation, attraction, etc. But the disputants
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are one and all men who cannot discuss any mathematical problem
without betraying their want of mathematical powerand their gross
ignorance of mathematics at every step. Again,'thgre have been
prolonged disputes among real mathematicians concerning ques-
tions which were not mathematical or which had not been put into
mathematical form. Instances of the former class are the old dis-
pute about.the measure of force, and that lately active'concerning
the number of constants of an elastjc body; and there have been
sundry such disputes about mathematical physics and probabilities.
Instances of the latter class are the disputes about the validity of rea-
‘sohings concerning divergent series, .imaginaries,, and infinitesimals.
- But the ‘fact remains that concerning strictly mathematical ques-
tions, and among .mathematicians who could be considered at all
'competent, thelre has never been a single proic;nged dispute.
It does not segm worth while to run through the history of sci-
ence for the sake of the easy demonstration that there is no other
extensi\}e\branch of knowledge of which the same can be said.
o Nor is the reason for this immdnity of mathematics far to seek.
It-arises from the fact that the objects which the mathematician ob-
serves and to which his conclusions relate are objects of his mind's
own creation. Hencs, altho_ugh his proceeding 1S not infallible,f—
which is shown by the comparative frequency with which mistakes
‘are com;mitted'iand allowed, —¥et it is so easy to fepeat the inductions
upon new instances, which can be created at pleasure, and extreme
cases can so readily be found by which to test the accuracy of the
processes, that when attention has once been directed to a process
of reasoning suspected of being faulty, it is soon put beyond all
-dispute either as cotrect or as incorrect,’ S '
‘Hence, we homely thinkers believe that, considering the im-
mense amount of disputation there has ah;rays been concerning the
doctrines of logic_; and especiglly concerning those which would
otherwise be applicable to setste disputes c'ohcerning the accuracy
of reasonings in metaphysics, the safest ‘w‘ay is to appeal for our
logical principles to the science of mathematics, where error can
only long go unexploded on condition of. its not being suspected.

This double assevrtion,‘ﬁrst, that logic ought to draw upon ’
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métliematics for control of disputed principles, and second that gn-
tological philosophy ought in like manner to draw upon logic, is a
case under a general assertion which was made by Auguste Comte,
namély, that the sciences may be arranged in a series with reference
’to the abstractness of tlieir objects; and that each scienge draws
reéula g principles from those superior to it in abstractness, while
drawing data for its inductions from the' sciences inferior to it in ab-
stractness. - So far as the sciences can.be arranged in such a scale,
these relationships must hold‘good. For if anything is true of a
whole genus of objects, this truth'may be adopted as a principle in
studying every species of that genus. While whatever is true o'f a
species will form a datum for the discovery of the wider truth which
‘holds of the whole gehus. Substantially the following.scheme of
the sciences is given in the Century Dictionary;: '

MATHEMATICS

. . { Logic
Philosophy 1 Metaphysics.

Science of Time Geometry

: Molar
Nomological Psychics Nc‘)mological‘ Physncs-z Mbolecular

Ethereal

JChem’istry ‘L )
o - Biology, or the
Classificatory Psychics » Classificatory Physics l‘chemistry of *

protoplasms

Descriptive ﬁsy_clﬂcs Descriptive Physics

PRACTICAL SCIENCE.
2

Perhaps each psychical branch ought to be placed abdvg the corre-
sponding physical branch. However, only the first three branches
concern us here. ‘ o ' :
‘Mathematics is-the most abstract of all the sciences. For it
makes no >external observations, nor asserts anything as a real fact.
When the mathematician. deals with facts, they become for l‘?im
mere ‘ hypotheses”’; for with their truth he refus_es to concern him- '
self. The whole science of mathematics is a science of‘ hypotheses ;
so that no.fhing could be more completely abstracted from f:oncrete‘
reality. Philosophy is not. quite so abstract. For though it make's
. no special o_b_servations, as every other positive science does,.yet it
" does deal ;v‘ith reality. It confines itself, however, to the.universal
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plcnomena of\e)Q)';;‘ience; apd these are, generally speaking, suf-

e,ﬁ\:ientl),’ reveale the “ordinary observations of every-day life.

% would even grant that phiiosobhy, in

the strictest sense, confines
itself to such observations as’

vaust be open to every intelligence
which can learn fiom experience.

Here and there, however, meta-
physics avails itself of gne of the grander ¢

eneralisations of physics,
or, more often of, psychics, not as a governing principle, but as a
" mere datum )fo‘r_al gtjll 1m.or{}\weping generalisation.  But logic is
much more abstract even than metaphysics.
cern itself with any facts not im
"“Iimited‘ applicability of language.

Mathematics is not a positive science ;

For it does not don-

plied in the supposition of an un-

for the mathematician
holds himself free to say that 4 is 5 or that 4 is not £, the only
obligation ilpon him being, that as long as he says A is 5,
hold to i

he is to
onsistently. But logic begins to be a positive science ;
siffice there are some things in regard to which the logician is not
free to suppose. that they are or are not; but acknowlgdges'a com-
pﬁlsion upon him to assert the one and deny the other. /Thus, the =
logician is forced by positive observation to admit that there is such
a thing as doubt, that some propositions are false, etc. - Bug with
"this compulsion comes a corresponding responsibility upon him not
to ‘admit anything which he is not forced to-admit. ) )
Logic,ma'y be defined as the science of the laws of the stable
establishment of beliefs. Then, exact logic will be that doctrine of
the conditions of establishiment of stable belief which rests upon per-
fectly undoubted observations ang

upon mathematical, that is, upon
diagrammatical, or, zconic, thought.

We, who are sectaries of ““ex-
act "logic, and of ¢ exact” philosophy, in general, maintain that -
those who follow such methods will, so far as they follow them, es.
cape all error except such as will be speedily corrected after it is
once suspected. For example, the opinions of Professor Schrider-

and of the prqseﬁf writer diverge as much as those of two ‘‘exact”

logicians well can; and yet, I think, either of us would acknowl-*

edge that, however serious he méy hold the errors of the other to

be, those errors are, in the first place, trifling in comparison with

the original_and déﬁnite advance which their author has, by the

v
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“<exact” method, been able to make in logic, that in the ‘second

place, they are trifling as compared with the errors, ob‘scurities', 'and
negative faults of any of those who do not follow that methed, an.d
in the third place, that they are chiefly, if not wholly, due to their
author not having found a way to the appligation of diagrammatical
thought to the particular department of logic in which they occur.

¢“Exact” logic, in its widest sense, will (as I apprehend) con-

sist of three parts. For it will be necessary, first of all, to study
those properties of beliefs which belong to them as beliefs, ir;espec-
tive of their stability. This will amount to what Duns Scotus caIled
speculative grammar. For it must analyse an assertion into its e-s-
s;antial elements, independently of the structure of the language in
which it may happen to be expressed. It will also divide asser-
tions into éategories according to their essential differences. The
second part :will consider to what conditions an assertion must con-
form in order that it may correspond to the “reality,” that is, in
order that the belief it e:épresses méy be stable. This is what is
more particularly understood by the §vord /ogz'c. It mustlf:on‘sidelf,
first, necessary, and second, probable regasoni_ng. Thirdly, the gen—
eral doctrine must embrace the study of those general conditions
under which a problem presents itself for solution and those ulm-ier
which onla question leads on to ahf)the}'. As this completes a triad
of studies, or trivium, we might, not inappropriately, term the last
study S})eculah’zze rhetorie.  This division was proposediin 1‘8‘67 by
me, but I have often designated this third part as o/)jectzzfe logic.
Dr. Schroder’s Logic is not intended to cover all this ground.
It is not, indeed, as yet complete; and over five hundred pages
may be expected yet to appear. But of the seventeen hun.dred and
sixty-six pagés which are now before the public, only an m'troduc-
tion of one hundred and twenty-five pages rapidly examines th.e
speculative grarrimar, while all the rest, together with .all that is
promised, is restricted to the.deductive branch of logic proper.

‘ By the phrase ¢‘exact logic” upon his title-page, he means logic

treated algebraically. Although such treatment is an aid to exact

logic, 2s defined on the last page, it is certainly not synonymous

with it. The principal utility of the algebraic treatment 1s sta;ed

{
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A
by him with admirable terseness : it is “to set this discipline free

from the fetters in which language, by force of custom, has bound

the human mind.” “Upon the algebra may, however, be based a
calculus, by the aid of .vhich we m;'ly in certain difficult problems
facilitate the drawing of sccurate conclusions. A nusmber of such
- applications have alrez‘idy‘oecn made; and mathematics has thus

" been enriched with new theorems. But the applications are not so

frequent as to make the elaboration of a facile calculus one of the
‘most pressing desiderata of the study.  Professor Schroder has
- done a great deal in this direction; and of course his results are
‘most weIco'm_e, even if they be not precisely what we should most
have preferred to gain. _ ‘ _ . v
The introduction, which relates to first principles, while con-
taining marny excellent observations, is somewhat fragmentary and
wanting in a unifying idea; and it makes logic too much a matter

. of feeling. It cannot be said to belong to éxact_logic in any sense,
'Th'us, under 4 (Vol. 1., p. 2) the readgr‘ is told that the sciences
have to suppose, not only that. their objects really exist, but also
that they are knowable and that for every question there is a true
answer and but one. _ But, in the first place, it seems more exact
to say tht in t\he discussion of one question nothing at all concern-
ing a wholly unrelated question can be implied. And, in the sec-
ond place, as to an ipduiry presupposing that there is some one‘
“truth, what can this possibly mean except it be that there 1s one
destined upshot to inquiry with reference to the question in hand,—

one result," which when reached will. never be overthrown? Un- .

doubtedly, we hope “that’ this, or something approximating to this, is
so, or we should not trouble ourselves to make the inquiry. But
we do not necessarily have much confidence that it /s so. ~ Still less
need we think it is so about"the majority of the .questi.ons with which
we concern ourselves. But in so exaggerating the presupposition,
both in regard to its universality, its precision, and the amount of
belief there need be in it, Schroder merely falls into an error com-
mon to almost all philosophers about all sorts of ‘‘ presuppositions. ”’
Schrider (under & p. 5)Mundertakes to define a.contradiction in
terms without having first made an ultimate analysis of the propo-

f
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sition. The result is a definition of the usual péripatetic type ; that
is, it affords ro:analysis of the conception wh.atever. It amounts
to making the ﬁg)ntradictidn in terms an ultimate una?aly*sable re-
lation betiveen two propositions,—a sort of blind react‘ic/tp between
them. He goes on (uhder 8, p. 9) to define, after Sigwart, logical

ponseciuentiality, as a compulsion of thdughi. Of course, he at once

endeavors to avoid the dangerous consequences of this theory, by

various qhaliﬁcatious. But ali that is to no purpose. Exact logic

will say that C’s following logically from 4 is a state of /{1:’71\;': '.which
no impotence of thought can alone bring about, unless there is also
an impotence of existence for 4 to be a fact without C being a fact.
Indeed, as long as this latter impotence éxists and can be ascer-
tained, it makes little or no odds whether the former impotence
exists ornot. And the last anchor-hold of logic he makes (under'7)
to lie in the correctness of a feeling! If the reader asks w/y so
subject'ive a view of logic is adopted, the answer seelms to be (under
B, p: 2), that in this way Sigwart escapes the necgssity 9f f(.)%ll:ld-
in'g"'logic uporr the theory of cognition. : By the theory of cogmtixon
1s ‘usually meant an explanation of the possibility of kqowledge
drawn from principles of psychology. Now, the only sou_pd psy-
cholggy being a special science, whiqh oqght itsz.alf to be based upo.n -
a well-grounded logic, it is indeed a vicious- circle tg make logic
rest upon a theory of cognition so understood. But there is a m.uch.
more general doctrine to which the name th.eory of cognitiqn mlg_}?t
be applied. Namely, it is that speculative grammar, or analysis
of the nature of assertion, which rests upon obgervations., indeed,
but upon observations of the rudest kind, open to the eye of every
attentive p'eréop" who is familiar with the use 'of ‘la‘nguage, apd
which, we may be sure, no rational being, able to converse at all
with his fellows, and so to express a doubt of anything, will ever
have any doubt. Now, proof does not consist in g.ivinlg“superﬂvuous
and 'superpossible certainty to.that which nobody ever did.or ever
will doubt, but in removing doubts whic}} do, or at;least might at
some time, arise. A man first comes to the study of logic with an
immense multitude of ,opiniéns upon a vast variety;?‘( topics; and
they are held with a deéree of confidence, upon which, after he has

»
.
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studied logic, he comes to log back with no little amusement.
There remains, hewever, a spfall minority of opinions that 1ogic
never shékes; and among tfiese are certain observations about as-
sertions. The student woudd never have had a desire to learn logic.
if he had not paid some/little attention to assertion, so as at least
to attach a definite siggffication to assertion. So that, if he has not
thought more accura tly about assertipns, he must at least be con-

scious, in some out-#f-focus fashion, of certain properties of asser- -

tion. When he cofes to the study, if he has a good teacher, these
already dimly regbgnised facts will be placed before him in accurate
formulation, anf will be accepted as soon as he can clearly appre-
hend their stafements. ‘ .

Let us fee what some of these are, When an assertion is
made, the really is some speaker, writer, or other sign- -maker
who dehv °rs it; and he supposes there is, or will be, some hearer,
reader, gr other interpreter who will receive 3. It may be a stran-
ger uplon a different planet, an zon later; or it may be that very

o/ man as he will be a second’after. In any case, the deliverer. .

majfes signals to the receiver. Some of these signs (or at least one
o them) are supposed to excite in the mind of the receiver familiar
ymages, pictures, or, we might almost say, dreams, —that is, remi-
niscences of sights, sounds, feelmgs, tastes, smells, or other sensa-
tions, now quite detdched from the original circumstances of their
first occurrence, so that they are free to be attached to new occa-
sxons The deliverer is able to call up these images at w1ll L (with
rnore or less effort) in his own mind ; and’he supposes the receiver
cah do the same. For instance, tramps have the habit of carrying
bits of chalk and making marks on the fences to indicate the habits
of the people that live there for the benefit of other tramps who
may come on later. ‘If in this way a tramp leaves an"assertion that
the people are stingy, he supposes the reader of the signal will have -
met stinigy people before, and will be able to call up an image of
such a p):{on attachable to a person whose acquaintance he has
‘not yet made. Not only is the outward significant word or mark a
sign, bgg the image which it is expected to excite in the mind of the
recejver will likewise be a sign,—a sign by resemblance, or, as we
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say, an fcon,—of he similar image in the mind of the deliverer;{and
through that also a sign of the real qyality of the thing. This icon

is ‘called the predicate of the assertionr But instead of a smgle feon,
or sign by resemblance of a famx ar image or—“dream,” evocable )
at will, there may be a complexu of such icons, formmb a compo- -,
site image of which the whole/is not familiar. But though the
whole is not familiar, yet no{ only are the ‘parts familiar imfiges; N
but there will also be a familfar image of its mode of -composition. -
In fact, two typ€s of complifation will be sufficient. For exa;n?Ie,
one may be conjunctive And the other disjunctive combination:-
Conjunctive combination/is when two images are both to be us'e.d
at once- and disjunctive when one or other is to be used. (This
is not the most scientific selection of types ; but xot will answer the
present purpose.) Fhe sort of 1dea Wthh an icon embodles, if it

unless he can succeed in forcmg those very same objects upon ‘the.
attent' n of the receiver. No icon can acconphsh thlS, because
n does not relate to.any particular thing:; por does its idea
uously Thrce xtself upon the mind, but often requxres an effort
tofcall if up. Somie such sign as the word 45, or that, or /m/lo, or
/4, which awakens and directs attention must be employed As:gn .
hich denotes a thing by forcing it'upon the attention is called,,an
index. An index does not desceibe the qualmes of its ob]ect An
object, in so far as it is denoted by an index, having t/zz.mem, and
distinguishing itself from other things by its continuous 1dent1ty and
forcefulness, but not by any dxstmguxshmg charactérs, may be called
a kecceity, A hecceity in its relation to the assertion’ is a sub/ec(.
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thereof.. "An assertion may have a multitude of subjects ; bus’to

that we shall return presently.
Neither the predicate, nor the subjects, nor both together, can

make, an asscrtioni.  The assertion represents a compulsion which

e\perrence, meaning the course of life, l)rmgs upon the deliverer to

attach the predicate to the ‘sub]Lcts as a sign’ of them taken in a

particular way. This compulsion strikes him at a certain instant ;

. and hev remains under it foréver after. It 1s, therefore, different

from the temporary force which the hecaeities exert upon his atten-
tion. This new compulsion may pass out of mmd for the-time
being; but it continues just the sanie, and will act whenever the
occasion arises, that is, whenever those pamcular heccut;es and

that first intention are called to mind togethe It is, therefore a

" permanent condmonal force, or law, The deliverer thus requires a,

kind of sign which sh'all signify a law that to ob]ects of indices an
icon appertains as sign of them in a given way Such 4 sign has
been called a symbol. 1t fs the copula of the dssertion.

Returning to the subjects, it is to be remarked that -the asser~

tion ~may contain the suggestion, or request, that the receiver 1/0 ‘

something with them. For-instance, it may be "that he is first to
take any one, no matter what and apply it in a certain way to the
icon, that he is then to take another, perhaps this time a suitably
chosen one, and apply that to the icon, etc. For example, suppdse
the assertion is: ‘“Some woman is adored by all catholics.” The
constituent icons are, in the probable understandmg of this asser-_
txon, three that of a woman, that of a person, A, adoring another,
B, and that of a non-catholic. We combme the two last disjunc-
tively, identifying the non-catholic with . ; and then we combine

* this compound with the first icon conjunctlvely, identifying the

woman with £. The result is the icon expressed by, B is a wo-

man, and moreover, either 4 adcres b’ or else 4 is a non-catholic."” -

The subjects are all the. things in- the real world past and pres-
ent.  From these the receiver of the assertion is suitably to choose

. one to occupy the place of 5 ; and then it matters not what one he

takes for 4. A suitably chosen object i1s a woman, and any object,

no matter what, adores her, unless that object be a non-catholic.

»
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i This is -forced upon the deliverer by experience {and it is. by no
idiosyncrasy of his; so that.it will be forced eqnally upon the re- ’
cetver. - T o o -

’ Suc«h is the ‘meaniné of one ﬂt'ypical'assert'ion An assertion of
logical necessity 1s simply ane in which the sub;ects are the objects
of any collection,” ng mafter what. The. conseqtence :s that the
icon, which can Dbe called ul; at will, need only to be called up, and
the receiver need only ascertain by cxperiment whether he can dis-

 tribute any set of indices in the assigned way'so as fo make the as-

V écrtio_n false, in order to put the truth of the assertion to the test. For
example, suppose. the assertion of logical necessity is the assertion

’ that from the proposition, “Some woman.is adored by all cétho-
, hes,” it loglcally follows that ¢ Every cathohc adores some woman.

That i Is as much as to say that, for ever\' 1magmable set of subjects,

elthcr it 1s false that some woman is adored by all cathohcs or 1t is

tiue that every catholi¢’ adores some woman. We try the e'xperr- -

ment. In order to avoid’ makmg it false that sonie woman is adored'
by all catholics, we "Must choose our set of: mdxces so- that there
shall- be one of- them, 5, such that, taking any ofe, A no matter
\\hat Bisa woman, and moreover either A adorcs Bor else 4 is
a non- cathohc. But that bemg the case, 'no matter what index, 4
we may talxc, either 4 is a non-catholic or else an index can be
found, nanrely, A, such that B is a woman, and 4 adores B. We
see, then,/by this experiment, that it is impossible so to take the set
of indicks that the proposition of consecution shall be false. The
experiiment may, it is true, have involved some blunder; but it is
s ensy to repeat it indefinitely, that we readxly acquire any desxrcd
degree of certitude for the resulf. .
It will be observed that this explanation of logical certitude de-
i pends upon the fact of speculative grammar that the predicate of'a
/’/ proposition, being essentxalry of an ideal nature, can be called into
" the only kind of existence of which it is capable, at will.
. A not unimportant dispute has raged for many years as to
/ whether. hypothetrcal propositions (by which, according to the tra-
dmonal termmology, I mean any compound propositions, and not
/ ‘ merely those conditional propositions to which, since Kant, the term
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has often been restricted) and categorical propositions are one in
essence. Roughly speaking, English logicians maintain the affirma-

“ tive, Germans the negative. Professor Schrider j is-in the camp of
the latter, I in that of the former,

I have maintained since 1867 that there is but one primary and
fundamental. logical relation, that of illation, expressed by er¢o. A,

proposmon, for me, 1s but an argumentation divested of the asser-
toriness of its premise and conclusion. This makes every proposi-
_ tion a conditional proposmon at bottom. Inlike manngr a *“term,”
or class-name, is for me nothing but a proposition with its indices
or subjects left blank, or indefinite. The commen noun- ‘happens to
have a'very distinctive character in the Indo-European languages.
In most othér tongues it is not slmrply discriminated from a verb
or participle. ¢Man,” if it can be said to mean anything by itself,
means ‘“what I am thmkmg of is a man.”’ ThlS doctrme, which is
in harmony with the above theory of signs, nges a great unity to
kogxcr but Professor Schréder. holds it to be very erroneous.

Cicero and other ancient writers mention a great dispute be-

- tween two logxcxans,‘ondorus. ztnd' Philo, in regard to the signifi-
cance of conditional propositions This dispute has continued to
our own day. The Diodoran view seems to be the one which is
natural to the minds of those, at least, who speak the European
languages. How it ‘may be with other languages has not been re-
‘ported. The difficulty with this view is that nobody seems to have
succeeded in making any clear statement of jt that is not open to
doubt as to its justice, and that is not pretty complicated.” The
Philonian view has been preferred by the greatest logicians. Its
advantage is that it is perfectly intelligible and simple. Its dlsad-
vantage is that it produces results which seem offensive to common
sense, :

In order to explam these positions, it is best to ‘mention that
po:.nbx!zly may be understood i In many senses ; but they may all be
embraced under the definition that that is possible which, in a cer-
tain state of information, is not known to be false. By varying the
supposed state of information all the varieties of p0551b111ty are ob-

- tained. Thus, essential possibility is that whxch supposes nothmg

n

o
'f?";r:,
SRR

v

THE REGENERATED l.().(il’(,‘. 33

to*be known except logical rules.  Swbstantivefpossibility, on the

Now the Philonian

other hand, supposes a state of omniscien
logitians have always insisted upon beginning the study of condi-
tional propositions by considering what such a proposition means

in a _state of omniscience ; and the Diodora have, perhaps not

" very adroxtly commonly assented to this ordgg of procedure. Duns

Scetus terms such a conditional proposition a “(Wl!rr/l((.ll/ld sim-
ble xv de ingsse.”  According to the Philonians, ¢ If it is now lighten-
ing it tviN_mnder,” understood as a consequence de fnesse, means
It 1s either not now lightening or it will soon thunder.” Accord-
ing to Diodorus, and most of his followcrs (who seem here to fall
into a logical trap), it means it is now h'fhtenmg and it will soon
thunder. o . .

Although the Philon‘i.ah views lead to sich inconveniences as
that it‘ 1s true, as a consctlllcnce de inesse, that if the Devil were
elected Npresi(lent, of the United States,-lit“would prove highly con-
ductve to the spititual welfare of thie people (because he will'not be

~elected), yet both Professor Schroder and I prefer to- build the

algebra of relatives upon this conception of the conditioml propo-
sitton. The inconvenience, after all, ceases to seem mlportant

“.when we reflect that, no matter what the condltxonal proposmon be

understood to mean, it can always be cxpressed l)) a complexus of
Philonian: conditionals and denials of conditionals. It may, how-
ever, be suspected that the Diodoran view has suffered from i incom-
pctent 'tdvocacy, and that i it were Ill»OdlﬁLd somewhat, it mlght
provc the preferable one.

The consequence e Inesse, ¢ if A is true, then B is true,” 1S ex-
i)r%ssed by letting 7 denote the actual state of things, 4, mean that‘
in the actual state of things 4 is true, and B, mean that in the ac-
tual state of things B is true, and then saying ¢ If 4; is true then
B is true,” or, what is the same thing, <t Either A;“ts not true or
B, is true.”  But an ordinary Philonian conditional is expressed by .
saying, “In any possxble state of things, either A; is-not true,
or B; is true.”

Now let us express the categor‘icval propositfon, ‘vaef)" man is

wise.”  Here, we let m; mean that the individual object 7 is a man,
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and 7zo; mean that the indiwidual object 7is wise. Then, we assert
that, “«taking any individual of the universe, 7, no fhatter' what,
either that object, /, is not. aman or that objecth#/1s wise”’; that
1s, w]ntever is a man is wise. Th'{t 1s, ““whatever / can indicate,
either m; is not true or 7; is true. The conditional and categorical
_ propositions are expressed In precisely the same form; and there'is
" absolutely no difference, to my mind, between them. The form of
relationshjp is the same. ’
I find it difficult to state Professor Schroder’s. objection to this,
because I cannot find any clear-cut, unitary conception governing

his opinion.” More than once in his first volume promises are held

out that § 28, the opening'séct_ion of the second volume, shall make .

. \ .
the matter plain. But when the second volume was published, all

& . - . .
we found in that section was, as far as repeated examination has

enabled me to sce, as follows. First, hypothetical propositions,
unlike categoricals, essentially involve the idea’of time. When
this is eliminated from the assertion, they relate only to tavo possi-
bilities, what always is and what never is. Second, a categorical
is always either true or Talse ; but a hypothetical is either true, false,
or meaningless. Thus, this propo,{thon is false” is meaningless ;
and another example 1s, “‘the weather will clear as soan as there is
enough sky to cut a pair of trousers.” Third, the supposition of
megation is forced ppon us in.the study of hypotheticals, never in
that of categoricals. Such are Schréder’'s arguments. o which I
. proceed to reply. ‘ - .
' As to, the idea of time, it may be introduced; but to'say that

the range of possibility jn hypotheticals is always a unidimensional
continuum is incorrect, ««If you alone trump a trick in whist, you

take it.” The p0551b111t1es are that each of the four players plays
- apy one of the four suits. There are 26 different possibilities. Cer-
tainly, the universe in hypotheticals i is far more frequently finite
than in categoricals. Besides, it is an ignoratio elenchi to drag in

time, when no logician of the Englxsh camp has ever alleged any- -

thing about propositions involving time. That is not the question.
Euvery proposition is either true or false, and something not a

proposition, when considered as a proposition, is, from the Philo-
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nian point of view, true. To be objectionable, a proposition must
assert something; if it is merely neutral, it is not positively objec-

tionable, that is, it is not false. ¢« This proposition is false;” far

. from being meaningléss, is self-contradictory. That is, it means

two irreconcilable things. That it involves contradiction (that is,
leads to contradictien if supposed true), is easily proved. For if
it bé true, it is true ; while if it be true, it is false. Every proposi-

. tion besides what it explicitly asserts, tacitly. implies its own truth.

The prg;gosition is not true unless dotk, what it explicitly asserts
and what it tacitly implies, are true. This proposition, being self-
contradictory, is false ; and hence, what it explicitly asserts is true.
But what it tacitly implies (its own truth) is false. The difficulty
about the prbposition concerning the piece of blue sky is not a

- logical one, at all. . It is no more- senseless than any propositi%n

about a ‘‘red odor”” which might be a term of a categorical.

The fact stated about negation is only true of the sorts of prop-
ositions which are commonly put into categorical and hypothetical
éhapcs, and has_;lothing to do with the essence of .the propositions. -
Ina paper ‘“On the Validity of the Laws of Logic” In the jqur}ml
of Spem/éﬂzve Philosophy, Vol, 11., I have given a sophistical argu-
ment that -black is white, which shows in the domain of categori-
cals the pheho_mena to which Professor Schréder refers as peculiar
to hypotheticals. . .

The consequentia de inésse is, of course, the extreme case where

the conditional proposition loses all its proper signification, owing

to the absence of any range of possibilities. The conditional pro-
peris, ““In any possible case, /, either 4; is not true, or B, is true.”
In the consequence de i’mi“ the meaning sin‘ks to, “In the true
state of things, /, either A, is not trug or B/ is true.”

My general algebra of logic (which is not that algebra of dual
relations, likewise mine, which Professor Schréder preferé, although
in his last volume he often uses this general algebra) consists in
simply attaching indices to the letters of an expression in the Boolian
algebra, making what I term a Boolian, and prefixing to this a series
of ¢“quantifiers,” which are the lettérs IT and =, each with an index
attached to it. Su’cﬁ a quantifier signifies that every individual of
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the universe is to be'substituted for the index the /T or 2 carries,
and that the non-relative product or aggregate of the' results is to

be taken. o . .

Properly to express an ordinary conditional proposition the

quantifier I7 is required. In 1880, three years before I developed

that general algebra, I published a paper containing a chapter on
the algebra of the copula (a subject I have since worked out com-
pletely in manuscript). I there noticed the necessity of such quan-
tifiers properly to express- conditional propositions ; but the algebra
of quantifiers not being at hand,'I contented myself with consider-

ing consequences e i{nesse.  Some dpparently paradoxical results.

were obtained. Now Professor Schrioder seems to accept these
results as holding gdod in the general theory of.h'ypotheticals; and
then, since such results are in strong contrast with'the doctrine of
categoricals, he infers, in § 45 of his Vol. II., a great difference
between hypotheticals and categoricals. But the truth .siniply 1s

that such hypotheticals want the characteristic feature of condition-

als, that of a range of possibilities.

In connexion with this point, I must call attention to a mere

~algebraical difference between Schréder and me. I retain Boole’s

idea that there are but two_za/ues in the system of logical quantity.
This harmonises with my use of the general algebra: Any two
numbers may be sclected to represent those values. I prefér 0 and
a positive logarithmic ». To express that something is"A4 and
something is not A, I write: ;

C == § ."l, [o o TE 2, .‘Ij
or, what is the same thing :

2. A; >0 2,4, 0,
I have no objection to writing, as a mere abbreviation, which may,
however, lead to difficulties, if not interpreted

A0 A~

But Professor Schroder “understands these formulae literally, and
accordingly rejects Boole’s conception of two values. He does not
seem to understand my mode of apprehending the’ matter; and

"
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hence considers it a great limitation of my system that I restrict -

" myself to two values. In fact, it is a mere difference of algebraical

form of conception. I very much prefer the Boolian idea as more

-simple, and more in harmony with the general algebra of logic.

Somewhat intimately connected with the question ofAthe rela-
tion between categoricals and hypotheticals is that of the qifantifica-
tion of the: predicate. This is the doctrine that identity, or equality,
is the fundamental relation involved in the copula.” Holding as 1
do that the fundamental relation of logic is the illative relation, and

* that only in special cases does the premise follow from the conclu-

sion, I have in a consistent and thoroughgoing manner opposed the
doctrine of the quantification of the predicate. Schréder seems to
admit some of 'my arguments ; but still he has a very strong penc/ant
for the equation.

Were I not opposed to the quantification of the predicate, 1

‘should agree with Venn that it was a mistake to replace Boole’s

operation of addition by the operation of aggregation, as most Boo-
lians now do. 1.should consider the ¢“principle of duality ” rather
an argument egainst-than for our modern practice. The algebra of
dual relatives would be almost identical with the theory of matrices
were addition retained ; and this would be a great advantage.

It is Schréder’s predilection for equations which motives his
preference for the algebra of dual relatives, namely, the fact that in
that algebra, even a simple undetermined inequality can be ex-
pressed as an equation. I think, too, that that algebra has merits;

" it certainly has uses to which ‘Schroder seldom puts it !Yet, after

all, it has too much formalism to greatly delight me,—too many
bushels of chaff per grain of wheat. I think Professor Schroder
likes algebraic formalism better, or dislikes it les's, than I. _
He' looks at the problems of logic through the spectacles of
equations, and he formulates them, from that point of view, as he
thinks_, with great generality; but, as I think, in a narrow spirit.
The great thing, with him, is to solve a proposition, and get a va/ue
of x, that is, an equation of which a forms one member without oc-
curring in the other. How far such equation is iconsc, that-is, has

s
A

f&meaning, or exhibits the constitution of x, he hardly seems to
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care. He prefers general values to particular roots. Why ? I should
think the particular root alone of service, for most purposes, unless
the general expressions were such that particular- roots cquld be

deduced from it ,—particular instances, I mean, showing the consti-

tution of x.  In most instances, a profitable SOlUthﬂ of a mathe-

matical problem must consist, in my opinion, of an exhaustxve ex-

amination of special cases; and quite e:\ceptlonal are those fortu-

nate problems which mathematicians naturally prefer to study,

where the enumeratlon of special cases, together with the pertinent
truths about them flow so naturally from the general statement as
not to reqmrc separate exammatxon

T am very far from Z]enymg the interest and value of the prob-
lems to which Professor Schrider has applied himself; though
there are others to which I turn by preference. Certainly, he has

treated his problems with admirable power and clearness. I cannot

in this place enter into the elementary explanations which would -

be necessary to illustrate this for more than a score of readers
In respect to individuals, both non-relative and pairs, he has
. added some fundamental propositions to those which had been
pubhshed But he is very much mistaken in supposing that I have
\\\wxpressed contrary views. He simply mistakes my meaning.

In regard to algebraical signs, I'cannot accept any of Professor
Sc]‘. =5der’s proposals except this one. While it would be a serious
hindrance to the promulgation of the new doctrine t6 insist on new
types b ug cut, and while I, therefore, think my own course in

Yugger as.the sign of relative addition musf be continued,
yet I 'have a ays given that sign in its cursive form a scorpion-tail
curve to the left; \and it would be finical to’ insist on one form of
curve rather than apother. In almost all other cases, in my judg-
ment, Professor Schrécar’s signs can never be generally received,
because they are at war - #h a principle, the general character of
which is such that Profess%Schroder would be the last of all men
to wish to violate it, a principle which the biologists have been led
to adopt in regard to their systematlc nomenclature. It is that, pri-
. ority must be respected, or all will fall into chaos. ' I will not enter
further into this matter in this article.
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Of what use does this new logical doctrine promise to be? The

" first service it may be expected to render is that of correcting a _

considerable number of hasty assumptions about logic which have
been allowed to affect philosophy. In the next place, if Kant has
shown that metaphysical conceptions spring from formal logic, this
great generalisation upon formal logic must lead to a new apprer
hension of the metaphysical conceptions which shall render them
more adequate to the needs of science. In shert, ‘“exact” logic
will prove a stepping-stone to *“ exact ” metaphysics. In the next

place, it must immensely widen our logical notions. For example,

" a class consisting of a lot of things jumbled higgledy-piggledy must

now be seen to be but a degenerate form of the more general idea
of a spstem. Generalisation, which has hitherto meant passing to a
larger class, must mean taking in the conception of the whole system
of which we see but a fragment, etc., etc. In the next p]ace, it is
already evident to those who know what has already been made out,
that that speculative rhetoric, or objective logic, mentioned at the
beginning of this article, is destined, to'grow into a colossal doctrine
which may be oxpecte, to 1éad 0- most important :philosophical
conclusions., Finally, the calculus of the new logic, which is ap-
plicable to everything, Will certainly be applied to ‘settle certain
logical questions ofextreme difficulty relating to the foundations of
“mathematics. Whether or pot it can lead to.any method of dlSCOV-

“ering methods in mathematics it is difficult to say. Such a thing i is

conceivable. - : .

It is now more than thlrty years since my first publxshed con-‘)
tribution to ¢ exact” logxc. Among other serious studxes, this has
recéived a part of my attention ever since. 1 have contemplated it
in all sorts of perspectives and have often reviewed my reasons for
believing in its importance. My confidence that the key of philos-
ophy is here, is stronger than ever after readmg Schroder s last vol-
ume. One thing which helps to make me feel that we are develop-
ing a lxv&ng science, and not a dead doctrme, is the healthy mental.
independence it fosters, as evidenced, for example, in the divergence -

between Professor Schroder's opinions and mine. There is no bo-

vine nor ovine gregariousness here. But Professor Schroder and

-
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I have a common method which we shall ultimately succeed in ap-
plying to our differences, and we shall settle them to our common
satisfaction ; and when th ‘
incontrovertible pdsitively valuable results,
either of us to confess that where he had no
that method he has fallen into error.

it will be as nothing to
t yet been able to apply

C S. PeIrce. -

NEw York City.
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at method is pouring in upon us new and
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