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PREFACE TO
THE SECOND EDITION

THE first edition of this book did not contain an exposition
of Aristotle’s modal syllogistic. I was not able to examine
Aristotle’s ideas of necessity and possibility from the standpoint
of the known systems of modal logic, as none of them was in my
opinion correct. In order to master this difficult subject I had
to construct for myself a system of modal logic. The first outlines
of this I developed in connexion with Aristotle’s ideas in my
lectures delivered in the Royal Irish Academy during 1951 and
in the Queen’s University of Belfast in 1952. The complete
system I published in The Fournal of Computing Systems, 1953.
My system of modal logic is different from any other such
system, and from its standpoint I was able to explain the diffi-
culties and correct the errors of the Aristotelian modal syllo-
gistic.

My book on Aristotle’s Syllogistic has met with a favourable
reception to my knowledge in more than thirty articles and
reviews published over the world in English, French, German,
Hebrew, Italian, and Spanish. I have ever since been anxious
for an opportunity to discuss some of the critical remarks of my
reviewers, but in the presert issue it has been possible only to
ndd the chapters on modal logic (as the text of the first edition
was already printed). I am most grateful to the Clarendon Press
for the chance to do so.

J. L.

KUALA LUMPUR HONG KONG

DUBLIN
40 June 1955
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PREFACE TO
THE FIRST EDITION

IN June 1939 I read a paper at the Polish Academy of Sciences
in Cracow on Aristotle’s syllogistic. A summary of this paper
was printed in the same year, but could not be published
because of the war. It appeared after the war, but was dated
‘1939’. During the summer of 1939 I prepared, in Polish, a more
detailed monograph on the same subject, and I had already
received the proofs of its first part when in September the
printer’s office was completely destroyed by bombing and every-
thing was lost. At the same time my whole library together
with my manuscripts was bombed and burnt. It was impossible
to continue the work during the war.

Not till ten years later did I get a fresh opportunity to take
up my investigations into Aristotle’s syllogistic, this time in
Dublin, where since 1946 I have been lecturing on mathe-
matical logic at the Royal Irish Academy. At the invitation of
University College, Dublin, I gave ten lectures on Aristotle’s
syllogistic in 1949, and the present work is the result of those
lectures. ‘

This work is confined to the non-modal or ‘assertoric’ syl-
logisms, since the theory of these is the most important part of
the Aristotelian logic. A systematic exposition of this theory is
contained in chapters 1, 2, and 4-7 of Book I of the Prior
Analytics. These chapters in Th. Waitz’s edition—now more
than a century old—are the main source of my exposition.
I regret that I could not use the new text of the Prior Analytics
edited with an introduction and a commentary by Sir David
Ross and published in 1949, since the historical part of my work
wis alrcady finished when this edition appeared. I could only
correct my quotations from Aristotle by the text of Sir David
Ross. In the English version of the Greek texts of the Analytics
I adhered as far as possible to the Oxford translation of
Aristotle’s works. Besides the text of the Prior Analytics 1 took
into consideration the ancient commentators, especially Alex-
ander, [ may mention here that I owe to an anonymous ancient
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commentator the solution of historical problems connected
with the alleged invention of the fourth syllogistical figure
by Galen.

The present work consists of an historical part, Chapters I-II1,
and a systematic part, Chapters IV and V. In the historical
part I have tried to expound the Aristotelian doctrines follow-
ing the texts as closely as possible, but everywhere I have been
anxious to explain them from the standpoint of modern formal
logic. In my opinion there does not exist today a trust-
worthy exposition of the Aristotelian syllogistic. Until now
all expositions have been written not by logicians but by
philosophers or philologists who either, like Prantl, could
not know or, like Maier, did not know modern formal logic.
All these expositions are in my opinion wrong. I could not
find, for instance, a single author who realized that there is a
fundamental difference between the Aristotelian and the tradi-
tional syllogism. It seems to me therefore that my own exposi-
tion is entirely new. In the systematic part I have tried to
explain some theories of modern formal logic necessary to an
understanding of Aristotle’s syllogistic, and have tried to com-
plete this syllogistic on the lines laid down by Aristotle him-
self. I was again anxious to be as clear as possible, so that my
exposition could be understood by scholars not trained in sym-
bolic or mathematical thinking. I hope therefore that this part
of my work may be used as an introduction to modern formal
logic. The most important new results in this part I consider
to be the proof of decision, given by my pupil J. Stupecki, and
the idea of rejection introduced by Aristotle and applied by my-
self to the theory of deduction.

I am sincerely grateful to the Royal Irish Academy, which,
by giving me a position in Dublin, has enabled me to write this
book, and to University College, Dublin, for its kind invitation
to deliver lectures on Aristotle’s logic. I am grateful to the
Professors of University College, Dublin, Father A. Gwynn, S.]J.,
and Monsignor J. Shine, who were kind enough to lend me the
necessary books. I owe a debt to Sir David Ross, who read my
typescript and made some suggestions I was glad to accept.
My special thanks are due to the late Father A. Little, S.J.,
who, ‘although already dangerously ill, willingly corrected the
English of the first chapter, to Victor Meally in Dublin, and in
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particular to David Rees of Bangor, who read and corrected
the English of the whole work. I am also deeply indebted to the
officials of the Clarendon Press for their zeal and courtesy in
preparing my typescript for printing. The section on Galen is
dedicated to my friend Professor Heinrich Scholz of Miinster,
Westphalia, who was of great assistance to myself and to my
wife during the war, and especially during our stay in Miinster
in 1944. The whole work I dedicate to my beloved wife, Regina
Y.ukasiewicz née Barwinska, who has sacrificed herself that I
might live and work. Without her incessant care during the war,
and without her continual encouragement and help in the lone-
liness of our exile after it, I could never have brought the book
to an end.

J. L.

DUBLIN
7 May 1950
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CHAPTER I
ELEMENTS OF THE SYSTEM

§ 1. The true form of the Aristotelian syllogism
In three recently published philosophical works the following is
given as an example of the Aristotelian syllogism :*
(1) All men are mortal,
Socrates is a man,
therefore
Socrates is mortal.

This example seems to be very old. With a slight modification—
‘animal’ instead of ‘mortal’—it is quoted already by Sextus
Empiricus as a ‘Peripatetic’ syllogism.? But a Peripatetic syllo-
gism need not be an Aristotelian one. As a matter of fact the
example given above differs in two logically important points
from the Aristotelian syllogism.

First, the premiss ‘Socrates is 2 man’ is a singular proposition,
as its subject ‘Socrates’ is a singular term. Now Aristotle does not
introduce singular terms or premisses into his system. The follow-
ing syllogism would therefore be more Aristotelian :

(2) All men are mortal,
All Greeks are men,
therefore
All Greeks are mortal.’

This syllogism, however, is still not Aristotelian. It is an inference,
where from two premisses accepted as true, ‘All men are mortal’
and ‘All Greeks are men’, is drawn the conclusion ‘All Greeks
are mortal’. The characteristic sign of an inference is the word

! See Ernst Kapp, Greek Foundations of Traditional Logic, New York (1942), p. 11
Trederick Copleston, S.J., 4 History of Philosophy, vol. i: Greece and Rome (1946),
p- 277; Bertrand Russell, History of Western Philosophy, London (1946), p. 218.

2 Sextus Empiricus, Hyp. Pyrrh. ii. 164 Zwrpdrys dvBpwmos, wés dvfpwmos {Hov,
Zwkpdrys dpa [Hov. A few lines earlier Sextus says that he will speak about the
so-called categorical syllogisms, mepl T@v xarnyopikdv xalovuévay culloyiopdv,
used chiefly by the Peripatetics, ofs xp@vra: pdAiora of dmé Toid Ilepirdrov. See also
ibid. ii. 196, where the same syllogism is cited with the premisses transposed.

3 B. Russell, op. cit., p. 219, gives form (2) immediately after form (1), adding
in brackets the remark: ‘Aristotle does not distinguish between these two forms;
this, as we shall see later, is a mistake.’ Russell is right when he says that these two
forms must be distinguished, but his criticism should not be applied to Aristotle.

Lae7 B



2 ELEMENTS OF THE SYSTEM §1

‘therefore’ (dpa). Now, and this is the second difference, no syllo-
gism is formulated by Aristotle primarily as an inference, but they
are all implications having the conjunction of the premisses as the
antecedent and the conclusion as the consequent. A true example
of an Aristotelian syllogism would be, therefore, the following
implication :
(3)  If all men are mortal
and all Greeks are men,
then all Greeks are mortal.

This implication is but a modern example of an Aristotelian
syllogism and does not exist in the works of Aristotle. It would be
better, of course, to have as an example a syllogism given by
Aristotle himself. Unfortunately no syllogism with concrete terms
is to be found in the Prior Analytics. But there are some passages
in the Posterior Analytics from which a few examples of such
syllogisms may be drawn. The simplest of them is this:

(4)  If all broad-leaved plants are deciduous
and all vines are broad-leaved plants,
then all vines are deciduous.’

All these syllogisms, whether Aristotelian or not, are only
examples of some logical forms, but do not belong to logic, be-
cause they contain terms not belonging to logic, such as ‘man’ or
‘vine’. Logic is not a science about men or plants, it is simply
applicable to these objects just as to any others. In order to get a
syllpgism within the sphere of pure logic, we must remove from
the syllogism what may be called its matter, preserving only its
form. This was done by Aristotle, who introduced letters instead
of concrete subjects and predicates. Putting in (4) the letter 4
for ‘deciduous’, the letter B for ‘broad-leaved plant’, the letter C
for ‘vine’, and using, as Aristotle does, all these terms in the
singular, we get the following syllogistic form:

(5) IfallBisA
and all Cis B,
then all Cis 4.

' An. post. ii. 16, g8P5-10 éorw yap 75 duloppoeiv €’ oF A, 76 8¢ mAaTigvAor &’
o5 B, dumeos 8¢ éd’ oF I'. € 8% 7 B dmdpyer 76 A (mév yap mAaridvAdov dvddoppoei),
7¢ 8¢ I' dmdpyet 76 B (mdoa ydp dumelos mAarvdvddos), 16 I dmdpye 76 A, xal ndoa
dumelos puAdoppoei. From this somewhat carelessly written passage—after 74 B, 78
8¢ I, and 7 I', mavri ought to be inserted—we get the following syllogism in con-

crete terms: e wdv wAarvdudlov duldoppoei rai mdoa dumelos mAarvduddes, mdca
dumeros duAoppoed.

b THE TRUE FORM 3

‘I'his syllogism is one of the logical theorems invented by Aristotle,
but even it differs in style from the genuine Aristotelian syllogism.
In formulating syllogisms with the help of letters, Aristotle
always puts the predicate in the first place and the subject in the
sccond. He never says ‘All Bis 4°, but uses instead the expres-
sion ‘4 is predicated of all B’ or more often ‘4 belongs to all B’.*
L.et us apply the first of these expressions to form (5) ; we get an
exact translation of the most important Aristotelian syllogism,
liter called ‘Barbara’:
(6)  If Ais predicated of all B
and B is predicated of all C,
then A4 is predicated of all C.2

Starting with the unauthentic example (1) we have reached
thus by a step-by-step transition the genuine Aristotelian syllo-
gism (6). Let us now explain these steps and establish them on a
textual basis.

§ 2. Premisses and terms

Fvery Aristotelian syllogism consists of three propositions called
premisses. A premiss (mpdraois) is a sentence affirming or deny-
ing something of something.? In this sense the conclusion is also
n mpéTaais, because it states something about something.* The
two clements involved in a premiss are its subject and predicate.
Aristotle calls them ‘terms’, defining a term (épos) as that into
which the premiss is resolved.’ The original meaning of the Greek
dpos, as well as of the Latin: terminus, is ‘limit’ or ‘boundary’.
The terms of a premiss, its subject and predicate, are the limits
ol the premiss, its beginning and end. This is the very meaning of
the word Spos, and we should be careful not to identify this logical
word with such psychological or metaphysical words as ‘idea’,
‘notion’, ‘concept’, or Begriff in German.b

' 14 A xaryyopeitar xard mavros Tov B or 16 A dmdpyet mavti 7d B. See also
" ‘,irnll}ﬁ:. i. 4, 2537 € yop 76 A xars mavrés rob B kal 76 B ward mavrds roi T,
dedywny 16 A xara mavros 1od I' karnyopeiafar. The word dvdyxn omitied in the
translation will be explained later.

' lud. 1, 24*16 mpdTaois pév odv dori Adyos karadaTikos dmodaTikds Twos
, p I y 3

rand oy

i 30y R ; \ )
¢ Ahid i, 1, 5448 16 3¢ ovumépaocua Tl katd Twds 0T,
l) - - \ - » o ’ < s * ’
* Hador, 1, 24216 Spov 8¢ kadd els v Balderar 1} wpdraats, olov 76 7€ KaTyyoe-
posgrevor wal 13 kad” o6 xaryyopeirac.

* Anstotle alyo uses the word Spos in the sense of dpiouds, ie. ‘definition’.



4 ELEMENTS OF THE SYSTEM §2

Every premiss is either universal, particular, or indefinite.
‘All’ and ‘no’ added to the subject are the signs of universality,
‘some’ and ‘some not’ or ‘not all’ are the signs of particularity.
A premiss without a sign of quantity, i.e. of universality or parti-
cularity, is called indefinite, e.g. ‘Pleasure is not good’.!

Nothing is said in the Prior Analytics about the terms. A defini-
tion of the universal and the singular terms is given only in the
De Interpretatione, where a term is called universal if it is of such a
nature as to be predicated of many subjects, e.g. ‘man’; a term
which does not have this property is called singular, e.g. “Callias’.2
Aristotle forgets that a non-universal term need not be singular,
for it may be empty, like the term ‘goat-stag’ cited by himself a
few chapters before.

In building up his logic Aristotle did not take notice either of
singular or of empty terms. In the first chapters of the Prior
Analytics, containing the systematic exposition of his syllogistic,
only universal terms are mentioned. Alexander justly remarks
that the very definition of the premiss given by Aristotle has
application to universal terms alone and is not suitable to indi-
vidual or singular.# It is evident that the terms of universal and
particular premisses must be universal. Aristotle certainly would
not accept as meaningful expressions like ‘All Calliases are men’

. . . .
or ‘Some Calliases are men’, if there were only one Callias. The
same must be said about the terms of indefinite premisses: they,
tpo, are universal. This follows both from the name Aristotle has
chosen for them and from the examples he gives. A man who is
I willingly agree with E. Kapp, who says (op. cit., p. 2g) that these two different
meanings of the word dpos ‘are entirely independent of one another and were never
mixed up by Aristotle himself. But unfortunately no less a scholar than Carl
Prantl . . . based his picture of Aristotle’s logic on this homonymy . . . he identified
the empty: syllogistic horos (‘‘term’’) with the metaphysical correlate of horas in the
sense of definition (‘‘Begriff” in Prantl’s German). The result was a disastrous
confusion.’

' An. pr. i. 1, 24217 (continuation of the text quoted in p. 3, n. 3) obros 8¢ 3
kalodov 7} év uépes 7 ddidpiaros. AMyw 8¢ xabddov pév 6 mavri % undevt Smdpyew, év
péper 8¢ 70 Twl § ) Twi ) i) mavrl Smdpyew, dSidpiaTo 8¢ 74 dmdpyew 7 uy dndpyew
dvev Toi kabddov G kard uépos, ofov 78 T@w évavriwy elvaw Ty abriy émoriuny § 76 Y
H8oviy uy elvar dyabdv.

* De int. 7, 17239 Myw 8¢ kabBddov pév § émi mAeidvwy mépure karnyopeiofa, kad’
éxaorov 8¢ 8 pij, olov dvbpwmos udv T@v kabsdov, KadXas 8¢ vov xal® Exaarov.

3 Ibid. 1, 16216 TpayéAados.

* Alexander 100. 11 kard ydp alofyrod kal évds kar® dpifudy odwéd’ dpudle 7o
xara wavrds ov8é & Sopouds SAws S yap Sropiopds T@v mpordoewy éml Tav kabfdlov
Xdpav &xe 1é 8¢ dropa ob kaBddov. Cf. ibid. 65. 26.

o PREMISSES AND TERMS 5

undecided whether it is true to say ‘No pleasure is good’.or only
‘Some pleasure is not good’, may say without de:ﬁnm'g the
quantity of the subject: ‘Pleasure is not good._’ But in this last
sentence ‘pleasure’ is still a universal term as it was in the.t-wo
previous sentences. Throughout the whole systematic exposition
ol his syllogistic Aristotle in practice treats_mdef!mte premisses
like particulars without explicitly stating their equivalence.! This
was done only by Alexander.? ‘ _

Indefinite premisses are of no importance in the Arlsto.tehan
system of logic. No logical thesis, whether a la\./v of conversion or
a syllogism, is formulated by Aristotle with this kind of premiss.
It was but right that they should be dropped by later logicians,
who retained only four kinds of premiss, well known to every
student of traditional logic, viz. the universal affirmative, t'he
universal negative, the particular affirmative, and the pat.‘ticular
negative. In this fourfold division there is no place left for singular
premisses.’
§ 3. Why singular terms were omitted by Aristotle

There is an interesting chapter in the Prior Analytics where
Aristotle divides all things into three classes. Some, he says, are
such that they cannot be predicated truly of anything at all,
like Cleon and Callias and the individual and sensible, but other
things may be predicated of them, e.g. man or animal. Some
other things, and these are the second cla.ss, are themselves
predicated of others but nothing prior is predlc-ated of them. Ff)r
this class of things no example is given, but it is clear that AI:IS-
totle means what is most universal, like being, 76 év. To the third
class belong those things that may be predicated of others and
others of them, e.g. man of Callias and animal of man, and
as a rule, concludes Aristotle, arguments and inquiries are con-
cerned with this class of things.*

t Sce, for example, An. pr. i. 4, 26229 ¢ ydp alrés EOT?L auMo?uo‘yds"&&op{wov Te
wai &v pépe Andlévros, or 7, 29227 dhAov 8¢ xal Gt ':'6 t,l'.BL:Jpw‘rov dvri 700 karyyopukol
roi év pépee Tibépevay Tov abrdv morjoer oculdoyiaudy & dnaot Tols axrjpacw. i

* Alexander 30. 29 mepi 8¢ Tdv adoploTwy (scil. 7is va‘a:b‘mewrwv Aavr’w‘fpo’gﬁqs)
ot Aéyer, Sti unde xpriapot mpos oulloytopols dow adrar, kai 61e loov Tais ém pépovs
Svvavrad. »

3 Arguments on behalf of the thesis that singular propositions may be regard(?d
as forming a sub-class of universals—see, for exar-nple,J. N. Keynes, Formal Logic,
l.ondon (1906), p. 102—are in my opinion entlrely: wrong. o i

s An. pr. i. 27, 4372543 dndvrav 8) Tév Svrwy Td pév éom Towadro. dore waTd
jmdevds dAov xaryyopeicBar dAnfds ka@drov (ofov KAéwv xal KadMas kai 76 xal



6 ELEMENTS OF THE SYSTEM §3

Thcr:e are some inexactitudes in this passage that must first be
corrected. It is not correct to say that a thing may be predicated
of anPther thing. Things cannot be predicated, because a predi-
cate 1s a part of a proposition and a proposition is a series of
spoken or written words having a certain meaning. The term
‘Callias’ may be predicated of another term, but never the thing
Callias. The given classification is not a division of things but a
division of terms.

It is further not correct to say that individual or singular terms
like ‘Callias’, cannot be truly predicated of anythiné else. Aris:
totle.himself gives examples of true propositions with a singular
predicate, as “That white object is Socrates’ or ‘That which
approaches is Callias’," saying that such propositions are ‘inci-
dentally’ true. There are other examples of this kind which are not
merely incidentally true, as ‘Socrates is Socrates’ or ‘Sophroniscus
was the father of Socrates’.

A third inexactitude concerns the conclusion drawn by Aris-
totle from this classification of terms. It is not true that our
arguments and inquiries deal as a rule with such universal terms
as may be predicated of others and others of them. It is plain
that individual terms are as important as universal, not only in
everyday life but also in scientific researches. This is the greatest
d'efcct of the Aristotelian logic, that singular terms and proposi-
tions have no place in it. What was the cause?

There is an opinion among philosophers that Aristotle con-
structed His system of logic under the influence of Plato’s philo-
sophy; for it was Plato who believed that the object of true
knowledge must be stable and capable of a precise definition
w!';ich is of the universal and not of the singular. I cannot agrec,
with this opinion. It has no confirmation in the text of the Prior
Anfxb;tz'fs. This purely logical work is entirely exempt from any
philosophic contamination; so is the passage cited above. The
argument that our inquiries are concerned with universal terms
as a rule is a practical one, and though it is very weak and

- ) , T \
éxagrov wai m?ﬂnmv),‘xa:m 8¢ rovraw dla (xai yap dvBpwmos xal [@ov €xdrepos
. L] ¥ " - - . A
Tovray €ori) Ta b oUTd pev kar dMaw karnyopeitar, xard 8¢ rodrwr dAla wpoTepoy

P oA s
ov Kkaryyopeirar Td 8¢ xai atra dA\wv xai abray érepa, olov dvBpwnos KadMov xal
avlpaimov {doy, Kai oxedov of Ad i al oxé: toi jud i Tov
e Gov. . .. X€0ov ot Aoyoc nai al oxéfets elol pdMara mepl Tovrwr.

An, pr. 1. a DY yip nl o € 7
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b1 WHY SINGULAR TERMS WERE OMITTED 7

Aristotle must have felt its weakness, yet it is not corroborated
by any philosophical argument borrowed from Plato.

There is, however, another remarkable point that may throw
some light on our problem. Aristotle emphasizes that a singular
term is not suited to be a predicate of a true proposition, as a
most universal term is not suited to be a subject of such a propo-
sition. The first assertion, as we have already seen, is not gener-
ally true, and the second also seems to be false. But it does not
matter whether these assertions are true of false. It suffices to
know that Aristotle regarded them as true and that he eliminated
from his system just those kinds of terms which in his opinion
were not suited to be both subjects and predicates of true pro-
positions. And here, as I see it, lies the chief point of our problem.
It is essential for the Aristotelian syllogistic that the same term
may be used as a subject and as a predicate without any restric-
tion. In all three syllogistic figures known to Aristotle there
exists one term which occurs once as a subject and then again
as a predicate: in the first figure it is the middle term, in the
second figure the major term, and in the third figure the minor
term. In the fourth figure all three terms occur at the same
time as subjects and as predicates. Syllogistic as conceived by
Aristotle requires terms to be homogeneous with respect to
their possible positions as subjects and predicates. This seems
to be the true reason why singular terms were omitted by
Aristotle.

§ 4. Variables

In Aristotle’s systematic exposition of his syllogistic no examples
are given of syllogisms with concrete terms. Only non-valid com-
binations of premisses are exemplified through such terms, which
are of course universal, like ‘animal’, ‘man’, ‘horse’. In valid
syllogisms all terms are represented by letters, i.e. by variables,
c.g. ‘If R belongs to all § and P belongs to some S, then P belongs
to some R’.1 .

The introduction of variables into logic is one of Aristotle’s
greatest inventions. It is almost incredible that till now, as far as I
know, no one philosopher or philologist has drawn attention to

' Ibid. i. 6, 28b7 €l yap 76 pév P mavri & X 76 8¢ IT 1wi, dvdyxn 76 IT 7wi 76
P dndpyew. This is a mood of the third figure, called later Disamis, with transposed
premisses.
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this most important fact.! I venture to say that they must all
have been bad mathematicians, for every mathematician knows
that the introduction of variables into arithmetic began a new
epoch in that science. It seems that Aristotle regarded his in-
vention as entirely plain and requiring no explanation, for there
is nowhere in his logical works any mention of variables. It was
Alexarider who first said explicitly that Aristotle presents his
doctrine in letters, oroiyeia, in order to show that we get the
conclusion not in consequence of the matter of the premisses, but
in consequence of their form and combination; the letters are
marks of universality and show that such a conclusion will follow
always and for any term we may choose.? There is another com-
mentator, John Philoponus, who is also fully aware of the signi-
ficance and importance of variables. He says that Aristotle, after
showing by examples how every premiss may be converted, states
some universal rules of conversion taking letters instead of terms.
For a universal sentence is disproved by one example in which it
is false, but is proved either by going through all particulars
(which is an endless and impossible operation) or by stating an
evident universal rule. Such a rule is given here by Aristotle in
letters, and the reader is allowed to substitute (¥moPdMew) for
the letters any concrete terms he wants.?

We know already that only universal terms may be substituted
for the variables. In an example quoted above,* Aristotle per-
forms such a substitution, saying: ‘Let 4 be deciduous, B—
broad-leaved plant, G—vine.” This is the only kind of substitu-
tion we meet in the Prior Analptics. Aristotle never substitutes for a
variable 4 another variable B, although he is perfectly aware that
the same syllogistic mood may be formulated with different

' I am glad to learn that Sir David Ross in his edition of the Analytics, p. 29,
emphasizes that by using variables Aristotle became the founder of formal logic.
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% Philoponus 46. 25 delfas dwws éxdory T@v mpordoewy dvriorpéder Sid mapade-
yudray . . . kafoluovs xavdvas mapadiBwor Td oToLyeia mapadapfdvwr dvri TavSpay . . .
Tov pév yap kalélov Adyov eXdyyer pdv xai &v wapdSerypa, s 70n elpnrar, karaoxevdle
8¢ 4} 1 did mdvrwy Tdv kard uépos Siéfodos, dmep éotiv dmeipov kai dSvvarov, 7 4 Sid
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sipyrar, én' éovalas ypiiobar xai tmofdMew dvri TGw orotyelwy olas dv Bovdgrac
UAns apous, + See p. 2, n.
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variables. The mood Disamis, for instance, cited at the beginning
ol this section, is formulated with the letters R, S, P; elsewhere it
is formulated with C, B, A.* It is evident that the validity of a
syllogism does not depend on the shape of the variables used in
its formulation : Aristotle knows that without saying it. It is again
Alexander who states this fact explicitly.2

There is no passage in the Prior Analytics where two different
variables are identified. Even where the same term is substituted
for two variables, these two variables are not identified. In Book
IT of the Prior Analytics Aristotle discusses the problem whether
a syllogism can be made out of opposite premisses. This can be
done, he states, in the second and third figure. Let B and C, he
continues, both stand for ‘science’ and 4 for ‘medicine’. If one
assumes that ‘All medicine is science’ and that ‘No medicine is
science’, he has assumed that ‘B belongs to all 4’ and ‘C belongs
to no 4’, so that ‘Some science is not science’.3 The syllogistic
mood to which this refers runs thus: ‘If B belongs to all 4 and C
belongs to no 4, then C does not belong to some B.™* In.order toget
from this mood a syllogism with opposite premisses, it suffices to
identify the variables B and C, i.e. to substitute B for C. We get
by this substitution: ‘If B belongs to all 4 and B belongs to no 4,
then B does not belong to some B.” The heavy roundabout way
by means of concrete terms, such as ‘science’ and ‘medicine’, is
quite unnecessary. It seems that the straight way in this problem,
i.c. the way by identifying variables, was not seen by Aristotle.

Aristotle knows that sentences like ‘Some science is not science’
cannot be true.s The generalization of such sentences ‘Some 4 is
not A” (i.e. ‘A does not belong to some 4’) also must be falss:. I.t
is not very probable that Aristotle knew this formula; it is

! An. pr.ii. 7, 50217 €€ yap 76 I' mavri ¢ B, 76 8¢ A wi 7& B, dvdyxy 70 A rwi 7%
I' Smdpyew. o .

* Alexander 380. 2 o0 ydp mapd 70 76 pév 4 adrdv elvac 70 8¢ B 4 I' 1 aquvaywys) 76
yip abré ylverar, kdv dAdois dvri TovTwY Xpnoduela. .

Y An. pr. ii. 15, 64323 oTw yap émoTiun éd’ of 16 B kal I, larpiky 8’ é¢ 01? A.
i olv AdBou mdoav latpuny ématiuny kai undepiav latpieiy émariuny, 16 B.mavri 73
A eidpde xal 70 I’ 008evl, Bor’ orar Tis émariun odk émariun. )

+ This syllogism is a mood of the third figure, called later Felapton, with trans-
posed premisses. In the systematic exposition of the syllogistic it is formulated with
the letters R, S, P. See ibid. i. 6, 28326 &v 76 pév P mavri 74 X, 70 8¢ IT pndevi
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Alexander again who saw the falsity and applied this fact to
prove the law of conversion of the universal negative premiss.
The proof he gives proceeds by reductio ad absurdum : If the premiss
‘4 belongs to no B’ is not convertible, let us suppose that B
belongs to some A. From these two premisses we get by a syllo-
gism of the first figure the absurd conclusion: ‘4 does not belong
to some A.’! It is obvious that Alexander has in mind the mood
of the first figure called later Ferio: ‘If 4 belongs to no B and B
belongs to some C, then 4 does not belong to some C’,2 and that
in this mood he identifies the variables 4 and C, substituting A
for C. This is perhaps the neatest example of an argument by
substitution derived from an ancient source.

§ 5. Syllogistic necessity

The first Aristotelian syllogism, called later Barbara, may be
represented, as we have already seen,? in the form of the following
implication :

If A is predicated of all B
and B is predicated of all C,
then 4 is predicated of all C.

But there is still a difference between this formulation and the
genuine Greek text. The premisses are the same in the English
version as in the Greek, but the exact translation of the conclusion
would be ‘4 must be predicated of all C’. This word ‘must’
(avdyxm), is the sign of the so-called ‘syllogistic necessity’. It is
used by Aristotle in almost all implications which contain variables
and represent logical laws, i.e. laws of conversion or syllogisms.*

There are, however, some syllogisms where this word is omitted ;
take, for instance, this Aristotelian form of the mood Barbara : ‘If
A belongs to all B and C belongs to all 4, then C belongs to all B.’s
Since it was possible to omit the word insome syllogisms, it must
be possible to eliminate it entirely from all syllogisms. Let us see,
therefore, what the word means and why it is used by Aristotle.

! Alexander 34. 15 éveore 8¢ xai 8id quMoyiopos Seifar Sud Tob mpdiTov oxfparos
ywopévov, as xai avTos mpooxpiitac 77 €ls ddvvaror dmaywyi € ydp Tis ui Aéyor
dvriarpédew Ty kalBddov dmodarikiy, elobw 76 A pndevl 76 B el 8¢ pv) dvriorpéde,
éorw 16 B 10l 7@ A yiverar év mpditw oxrpar 16 A twi v$ A pi) dmdpyov, Smep
5
aTomov.

2 An. pr.i. 4, 26225 €l 76 pév A undevi 7 B Smdpyet, 76 8¢ B 1wl 76 Iy dvdyxy 76 4
Twi 7@ I' pi) dndpyew. 3 See p. 3, n. 2. 4 See p. 7, n.; p. g, nn. 1, 4; above, n. 2.

5 An. pr.ii. 11,6134 €l ydp 76 A novri 7@ B xai 76 I' mavri 1@ A, 76 I’ mavri 76 B.
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‘The problem appears simple, and is settled implicitly by Aris-
totle himself incidentally in his treatment of the laws of conver-
sion, when he says: ‘If 4 belongs to some B, it is necessary that B
should belong to some 4 ; but if 4 does not belong to some B, it is
not necessary that B should not belong to some A.” For if 4 stands
for ‘man’ and B for ‘animal’, it is true that some animal is not
man, but it is not true that some man is not animal, because all
men are animals. We see from this example that Aristotle uses
the sign of necessity in the consequent of a true implication in
order to emphasize that the implication is true for all values of
variables occurring in the implication. We may therefore say ‘If
A belongs to some B, it is necessary that B should belong to some
A’, because it is true that ‘For all 4 and for all B, if 4 belongs to
some B, then B belongs to some A’. But we cannot say ‘If 4 does
not belong to some B, it is necessary that B should not belong to
some A’, because it is not true that ‘For all 4 and forall B, if 4
does not belong to some B, then B does not belong to some 4’.
There exist, as we have seen, values for 4 and B that verify the
antecedent of the last implication, but do not verify its conse-
quent. In modern formal logic expressions like ‘for all 4’ or ‘for
all B’, where A and B are variables, are called universal quanti-
fiers. The Aristotelian sign of syllogistic necessity represents a uni-
versal quantifier and may be omitted, since a universal quantifier
may be omitted when it stands at.the head of a true formula.

This, of course, is all known to students of modern formal logic,
but some fifty years ago it was'certainly not known to philo-
sophers. It is not strange, therefore, that one of them, Heinrich
Maier, has chosen our problem as the basis of what is, in my
opinion, a bad philosophical speculation. He states:? “The con-
clusion follows from the premisses with necessary consequence.
This consequence arises from the syllogistic principle and its
necessity reveals very properly the synthetic power of the func-
tion of reasoning.’ I do not understand this last sentence, because

' Ibid. i. 2, 253206 €l yap 70 A Twi & B, xai 76 Brwi & A dvdyxn dmdpyew...
et 8¢ ye 16 A i 13 B pi) dmdpyer, o0k dvdysn kai 76 B il é A pyy dndpyew, ofov el
76 pev B éori Ldov, 70 8¢ A dvBpwmos. dvfpwmos pév yap od mavti {dew, {Gov 8¢ mavri
avlpdme vmdpyer.

¢ H. Maier, Die Syllogistik des Aristoteles, vol. ii b, Tiibingen (1900}, p. 236: ‘Aus
den Pramissen folgt mit notwendiger Konsequenz der Schlufsatz. Diese Konse-
quenz entspringt dem syllogistischen Prinzip, und die Notwendigkeit, die ihr
anhaltet, bekundet recht eigentlich die synthetische Kraft der SchluBfunktion.’
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I cannot grasp the meaning of the words ‘the synthetic power of
the function of reasoning’. Moreover, I am not sure what is
meant by ‘the syllogistic principle’, as I do not know whether any
such principle exists at all. ‘On the ground of both premisses
[Maier continues his speculations’] which I think and express, I
must also think and express the conclusion by virtue of a com-
pulsion lying in my thinking.” This sentence I can certainly
understand, but it is manifestly false. You may easily see its false-
hood if you think and pronounce the premisses of a syllogism,
e.g. ‘All 4is ¢’ and ‘Some B is not C’, without pronouncing the
conclusion which follows from them.

§ 6. What is formal logic?

‘It is usual to say that logic is formal, in so far as it is concerned
merely with the form of thought, that is with our manner of
thinking irrespective of the particular objects about which we
are thinking.” This is a quotation from the well-known text-book
of formal logic by Keynes.? And here is another quotation, from
the History of Philosophy by Father Copleston: “The Aristotelian
Logic is often termed formal logic. Inasmuch as the Logic of
Aristotle is an analysis of the forms of thought—this is an apt
characterization.’?

In both quotations I read the expression ‘form of thought’,
which I do not understand. Thought is a psychical phenomenon
and psychical phenomena have no extension. What is meant by
the form of an object which has no extension? The expression
‘form of thought’ is inexact and it seems to me that this inexacti-
tude arose from a wrong conception of logic. If you believe indeed
that logic is the science of the laws of thought, you will be dis-
posed to think that formal logic is an investigation of the forms of
thought.

It is not true, however, that logic is the science of the laws of
thought. It is not the object of logic to investigate how we are
thinking actually or how we ought to think. The first task belongs
to psychology, the second to a practical art of a similar kind to
mnemonics. Logic has no more to do with thinking than mathe-
matics has. You must think, of course, when you have to carry

I Qp. cit., p. 237: ‘Auf Grund der beiden Pramissen, die ich denke und aus-
spreche, muB ich kraft eines in meinem Denken liegenden Zwangs auch den

SchluBsatz denken und aussprechen.’
2 Op. cit., p. 2. ? Op. cit., p. 277.

§6 WHAT IS FORMAL LOGIC? 13

out an inference or a proof, as you must think, too, when you
have to solve a mathematical problem. But the laws of logic do
not concern your thoughts in a greater degree than do those of
mathematics. What is called ‘psychologism’ in logic is a mark of
the decay of logic in modern philosophy. For this decay Aristotle
is by no means responsible. Throughout the whole Prior Analytics,
where the theory of the syllogism is systematically exposed, there
cxists not one psychological term. Aristotle knows with an intui-
tive sureness what belongs to logic, and among the logical prob-
lems treated by him there is no problem connected with a
psychical phenomenon such as thinking.

What is therefore, according to Aristotle, the object of logic,
and why is his logic called formal? The answer to this question
is not given by Aristotle himself but by his followers, the Peri-
patetics.

There was a dispute among the philosophical schools of Ancient
Greece about the relation of logic to philosophy. The Stoics con-
tended that logic was a part of philosophy, the Peripatetics said
that it was only an instrument of philosophy, and the Platonists
were of the opinion that logic was equally a part and an instru-
ment of philosophy. The dispute itself is of no great interest or
importance, because the solution of the disputed problem seems
to be for the most part a matter of convention. But an argument
of the Peripatetics, preserved by Ammonius in his commentary
on the Prior Analytics, deserves our attention.

Ammonius agrees with the Platonists and says: If you take
syllogisms with concrete terms, as Plato does in proving syllo-
gistically that the soul is immortal, then you treat logic as a part
of philosophy ; but if you take syllogisms as pure rules stated in
letters, e.g. “4 is predicated of all B, B of all C, therefore 4 is
predicated of all ’, as do the Peripatetics following Aristotle,
then you treat logic as an instrument of philosophy.!

! Ammonius 10. 36 xara ydp ITXdrwva xai 70v dAq87 Adyov olre uépos éoriv (scil.
7 Aoyixd), ds of Drwikol paow xal Tivés T@v ITdarwvicdv, olte pdvws Gpyavo, ws ol
éic To0 Iepurdrov daoly, dMd kal pépos €oriv kal Spyavoy didogodlas ddv pév yap
perd 7@y mpaypdrwv Adfys Tods Adyous, uépos éatly, éav 8¢ Yiods Tols kavdvas dvev
T@v mpaypdrwv, Spyavov. dote kadds of éx Tod Ileprdrov Td mape Apiotoréder
ddopavres Spyavov adriy daow Pilods yip kavévas mapadidwow, od mpdypara Aap-
Bdvwy bmoxelpeva dMAa Tols aroiyelois Tovs kavdvas épapudlawv: ofov 76 A xatd
wav7os 700 B, 76 B xara mavrds Tob Iy, 76 A dpa xara mavrés Tod I'. The syllogistic

proof of the thesis that the soul is immortal is given a few lines farther on (11. 10):
1) Yoyt abroxivyrov, ToiiTo 8¢ dewkivyTov, TobTo 8¢ dfdvarov, 1) Yuxy dpa dfdvarov,
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It is important to learn from this passage that according to the
Peripatetics, who followed Aristotle, only syllogistic laws stated
in variables belong to logic, and not their applications to concrete
terms. The concrete terms, i.e. the values of the variables, are
called the matter, $Ay, of the syllogism. If you remove all con-
crete terms from a syllogism, replacing them by letters, you have
removed the matter of the syllogism and what remains is called
its form. Let us see of what elements this form consists.

To the form of the syllogism belong, besides the number and
the disposition of the variables, the so-called logical constants.
Two of them, the conjunctions ‘and’ and ‘if*, are auxiliary expres-
sions and form part, as we shall see later, of a logical system which
is more fundamental than that of Aristotle. The remaining four
constants, viz. ‘to belong to all’, ‘to belong to none’, ‘to belong
to some’ and ‘to not-belong to some’,! are characteristic of
Aristotelian logic. These constants represent relations between
universal terms. The medieval logicians denoted them by 4, E,
I, and O respectively. The whole Aristotelian theory of the
syllogism is built up on these four expressions with the help of
the conjunctions ‘and’ and ‘if’. We may say therefore: The
logic of Aristotle is a theory of the relations A4, E, I, and O in the
field of universal terms.

It is obvious that such a theory has nothing more in common
with our thinking than, for instance, the theory of the relations of
greater and less in the field of numbers. There are, indeed, some
similarities bétween these two theories. Compare, for example, the
syllogism Barbara:

If a belongs to all 4
and b belongs to all ¢,
then a belongs to all ¢,

with the following arithmetical law :

If a is greater than &
and & is greater than c,
then a is greater than ¢.

There are, of course, differences between these two laws: the
range of variables is not the same, and the relations are different.

e s ;e so e s I ’ e, »
vwapyew mavri, Umdpyew ovdevl, vmdpxew Twi, ody dmdpyew Twi = vTapyew ov

mavr!. Instead of dwdpyew Aristotle sometimes uses the verb karnyopeiafar. Syllo-
gisms in concrete terms are formulated with efvac. See p. 2, n.; p. 9, n. 1, and the
next section (7).
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But both relations, although different and occurring between
different terms, have one property in common: they are both
transitive, i.c. they are particular cases of the formula:
If a has the relation R to b
and & has the relation R to ¢,
then a has the relation R to ¢.

It is a curious thing that this very fact was observed by
the logicians of the later school of the Stoics. Arguments like ‘the
first is greater than the second, the second is greater than the
third, therefore the first is greater than the third’ were called. by
the Stoics, as Alexander declares, ‘non-methodically conclusu{c’
and were not treated as syllogisms in the sense of their logic.
Nevertheless, the Stoics regarded such arguments as simi.lar
(Spowod) to categorical syllogisms.! This observation of the .S'togcs,
which Alexander tries to confute without producing convincing
counter-arguments, corroborates the supposition that the logic
of Aristotle was conceived as a theory of special relations, like a
mathematical theory.

§ 7. What is formalism?

Formal logic and formalistic logic are two different things.
The Aristotelian logic is formal without being formalistic,
whereas the logic of the Stoics is both formal and formalistic.
Let us explain what in modern” formal logic is meant by
‘formalism’.

Modern formal logic strives to attain the greatest possible
exactness. This aim can be reached only by means of a precise
language built up of stable, visually perceptible signs. Such a
language is indispensable for any science. Our own thoughts not
formed in words are for ourselves almost inapprehensible and the
thoughts of other people, when not bearing an external shape,
could be accessible only to a clairvoyant. Every scientific truth,
in order to be perceived and verified, must be put into an cxterr.lal
form intelligible to everybody. All these statements seem in-
contestably true. Modern formal logic gives therefore the utmost

! Alexander 21. 30 of duefédws mepaivovres Adyor mapd tois Zrwixois, olov I“r&
mpdrov Tob devrépov peilov, 70 8¢ devrepov Tod TpiTov, TO dpa mpdTov TOD TpiTOU
peifov.” Ibid. 345. 13 Towodrol €lov kai obs Adyovow of vedrepor (i.e. Zrwixol)
dpelddws mepaivovras. ofs S7i pév uiy AMyovar ouMoyLoTinds ovvdyew, byids Aéyovar . .-
dre 8¢ fyodvrar dpolovs avrods elvar Tois xaryyopicols suAloyiopois. .. 100 mavros
dtapaprdvovary.
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attention to precision of language. What is called formalism is
the consequence of this tendency. In order to understand what it
is, let us analyse the following example.

There exists in logic a rule of inference, called formerly modus
ponens and now the rule of detachment. According to this rule, if
an implication of the form ‘If «, then B8 is asserted and the ante-
cedent of this implication is asserted too, we are allowed to assert
its consequent B. In order to be able to apply this rule we must
know that the proposition o, asserted separately, expresses ‘the
same’ thought as the antecedent o of the implication, since only
in this case are we allowed to perform the inference. We can
state this only in the case where these two o’s have exactly the
same external form. For we cannot directly grasp the thoughts
expressed by these o’s, and a necessary, although not sufficient,
condition for identifying two thoughts is the external equality of
their expressions. When, for instance, asserting the implication
‘If all philosophers are men, then all philosophers are mortal’
you would also assert as second premiss the sentence ‘Every
philosopher is a man’, you could not get from these premisses the
conclusion ‘All philosophers are mortal’, because you would
have no guarantee that the sentence ‘Every philosopher is a
man’ represents the same thought as the sentence ‘All philoso-
phers are men’. It would be necessary to confirm by means of a
definition that ‘Every 4 is B’ means the same as ‘All A’s are B’s’;
on the ground of this definition replace the sentence ‘Every
philosopher is 2 man’ by the sentence ‘All philosophers are men’,
and only then will it be possible to get the conclusion. By this
example you can easily comprehend the meaning of formalism.
Formalism requires that the same thought should always be
expressed by means of exactly the same series of words ordered
in exactly the same manner. When a proof is formed according
to this principle, we are able to control its validity on the basis of
its external form only, without referring to the meaning of the
terms used in the proof. In order to get the conclusion B from the
premisses ‘If o, then B’ and «, we need not know either what «
or what 8 really means; it suffices to notice that the two «’s con-
tained in the premisses have the same external form.

Aristotle and his followers, the Peripatetics, were not formal-
ists. As we have already seen, Aristotle is not scrupulously exact
in formulating his theses. The most striking case of this inexacti-
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tude is the structural discrepancy between the abstract and con-
crete forms of the syllogisms. Take as an example the syllogism
with opposite premisses quoted above, in our section 4.! Let B
and C be ‘science’ and 4 ‘medicine’. Aristotle states:

In variables: In concrete terms:

If B belongs to all 4 If all medicine is science
and C belongs to no 4, and no medicine is science,
then C does not belong to some B.2  then some science is not science.

The difference of corresponding premisses, of which the two
syllogisms consist, is evident. Take, for instance, the first premiss.
To the formula ‘B belongs to all 4’ would correspond the
sentence ‘Science belongs to all medicine’, and to the sentence
‘All medicine is science’ would correspond the formula ‘All 4 is
B. The sentence in concrete terms, given by Aristotle, cannot be
regarded as a substitution of the abstract formula accepted by
him. What is the cause of this difference?

Alexander gives three explanations of this problem:? the first
may be omitted as unimportant, the last is a philosophical one
and is, in my opinion, wrong; only the second deserves our
attention. According to this explanation, in formulae with the
verb ‘to be predicated of something’ and, we may add, with the
verb ‘to belong to something’, the subject and the predicate are
better distinguishable (yvwpiyudirepor) than, we may add again, in
formulae with the verb ‘to be’. In fact, in formulae with ‘to be’
the subject as well as the predicate is used in the nominative; in
formulae preferred by Aristotle only the predicate is in the
nominative, and the subject is either in the genitive or in the
dative and therefore can be more easily distinguished from
the predicate. Very instructive, too, is the final remark of Alexan-
der, from which it follows that to say ‘Virtue is predicated of all
justice’ instead of the customary ‘All justice is virtue’ was felt in
Ancient Greek to be as artificial as in modern languages.

! See p. 9, n. 3.

3 The conclusion in variables is dropped in the Greek text.

3 Alexander 54. 21 ypijrat 8¢ 7@ kard mavrés kal 7 xatd pndevds & 14 ddaoraliy,
dri Bid Tovrawv yrdpuuos 7 auvaywyy Tav Abywy, kai 81 olrws Aeyopudvwy yrwpyid-
repos & Te karnyopoduevos kai 6 Smokeluevos, xal oTi mpdTov T} Plgel 6 kard mavrds
106 év SAw abrd, ds mpoeipnrac. 7 puévror xpiiats 4 ouldoyiarixd) év 17 ovvnleiq dvd-
madw Exer ob ydp 7 dperyy Myerar xard mdons Sikatoovvys, dAN’ dvdmadw mdoa
Bikatoauvy) dper. 816 kal Sef kar’ duporépas Tas éxdopds yvpvdlew éavrods, iva 7i
re xpijoe mapaxodovdeiv Suvdpefa xai 7 Sidaoxaliq.

Lund c
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There are still more cases of inexactitude in Aristotelian logic.
Aristotle constantly uses different phrases for the same thoughts.
I shall give only a few examples of this kind. He begins his
syllogistic with the words ‘4 is predicated of all B’, but shortly he
changes these words into the phrase ‘4 belongs to all B’, which
seems to be regular. The words ‘is predicated’ and ‘belongs’ are
frequently omitted, sometimes even the important sign of the
quantity ‘all’ is dropped. Besides the form ‘A4 belongs to some B’
there are forms which may be translated ‘4 belongs to some of
the B’s’. The premisses of the syllogism are combined by means of
different conjunctions. Syllogistic necessity is expressed in differ-
ent ways and is sometimes entirely omitted.! Although these
inexactitudes have no bad consequences for the system, they
contribute in no way to its clearness or simplicity.

This procedure of Aristotle is probably not accidental, but
seems to derive from some preconceptions. Aristotle says occasion-
ally that we ought to exchange equivalent terms, words for words
and phrases for phrases.? Commenting on this passage, Alex-
ander declares that the essence of the syllogism depends not on
words but on their meanings.? This statement, which is manifestly
directed against the Stoics, can be understood thus: the syllogism
does not change its essence, i.e. it remains a syllogism, if some of
its expressions are replaced by other equivalent expressions, e.g.
if the expression ‘to be predicated of all’ is replaced by the
equivalent expression ‘to belong to all’. The Stoics were of a
directly opposite opinion. They would say that the essence of the
syllogism depends on words, but not on their meanings. If there-
fore the words are changed, the syllogism ceases to exist. This is

! The phrase 76 4 xard wavrds Tod B (karnyopeirar is twice omitted) is used in
the mood Barbara (see p. 3, nn. 2), 16 A mavri 7@ B (¥ndpye: is altogether omitted)
is used in another formulation of the same mood (see p. 10, n. 5). The phrase 76
A 7wi 7év B appears in the laws of conversion ; elsewhere, e.g. in the mood Disamis,
we have 76 A rwi 76 B (see p. 9, n. 1). The logically important word mavr{ is
altogether omitted in a formulation of the mood Barbara (see p. 2, n.). The
conjunction ‘and’ is for the most part denoted by pév. .. 8¢ (see, for example, p. 7,
n. or p. 10, n. 2), sometimes by xaf (see p. 3, n. 2; p. 10, n. 5). Syllogistic necessity
is as a rule expressed by dvdyxq dndpyew (see p. 7, n. or p. 9, n. 1), in the mood
Felapton it is denoted by dwdpfe. €€ dvdyxns (see p. 9, n. 4). In one case it is dropped
(see p. 10, n. 5). N

2 An. pr. i. 39, 49P3 Sei 8¢ xal peralapBdvew & 16 adrd Sdvarar, dvépara dvr’
dvopdTwy Kkai Adyovs dvri Adyww.

3 Alexander 372. 29 ok év Tals Aéfeow o avAdoyiopds 76 elvar éxer, AN’ év Tois
anuawopévoss.
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illustrated by Alexander with an example.from the logic of the
Stoics. The rule of inference called modus ponens

If «, then B;

but «;

therefore B,

is the first ‘indemonstrable’ syllogism of the Stoics. Both the
Stoics and the Peripatetics seem mistakenly to regard the phrases
‘If «, then 8° and ‘« entails B’ as having the same meaning.
But if, in the syllogism given above, you replace the premiss ‘If
«, then B’ by ‘ « entails B°, saying:

a entails 8;

but «;
therefore B,

you get according to the Stoics a valid rule of inference, but not
a syllogism. The logic of the Stoics is formalistic.

! Alexander 373. 28 Apiororédys pév odv odTws mept TGV KaTd Tds Aéfeis peraki-
Yrewy Péperas (see p. 18, n. 2). of 8¢ vedrepo (1.e. of Zrwikol), Tais Aéfeaw émaxo-
Aovbodvres odiére 8¢ Tois ampawopévois, ob TalTdy dagt yiveolar év rais els Tds
looduvapotoas Aées peradifeat v Spwv- Tadrov ydp anuaivovros Tod ¢ €l 170 A
16 B’ 13 ‘ drodovlei 74 A 76 B’, ovdloyioTikdv pév Adyov daoiv elvar Toiadrys
Mdleians Tis AMéfews ‘el 76 A 70 B, 76 8¢ A, 76 dpa B, odiéri 3¢ ouddayaTindy dAda
nepavrikor 76 ¢ drodovbel 7@ A 16 B, 76 8¢ A, 76 dpa B,



CHAPTER II

THESES OF THE SYSTEM

§ 8. Theses and rules of inference

THE Aristotelian theory of the syllogism is a system of true pro-
positions concerning the constants 4, E, I, and O. True proposi-
tions of a deductive system I call theses. Almost all theses of the
Aristotelian logic are implications, i.e. propositions of the form

‘If «, then B°. There are known only two theses of this logic not -

beginning with ‘if”, viz. the so-called laws of identity : ‘4 belongs
to all 4’ or ‘All 4 1is A’, and ‘A4 belongs to some A’ or ‘Some A is
A’. Neither of these laws was explicitly stated by Aristotle, but
they were known to the Peripatetics.?

The implications belonging to the system are either laws of
conversion {and laws of the square of opposition not mentioned
in the Prior Analytics) or syllogisms. The laws of conversion are
simple implications, for instance: ‘If 4 belongs to all B, then B
belongs to some A.’2 The antecedent of this implication is the
premiss ‘A belongs to all B’, the consequent is ‘B belongs to some
A’. This implication is regarded as true for all values of the
variables 4 and B.

All Aristotelian syllogisms are implications of the type ‘If «
and B, then y’, where « and B are the two premisses and y is the
conclusion. The conjunction of the premisses ‘« and 8’ is the
antecedent, the conclusion y is the consequent. As an example
take the following formulation of the mood Barbara :

If 4 belongs to all B
and B belongs to all C,
then 4 belongs to all C.

In this example « means the premiss ‘4 belongs to all B’, B the
premiss ‘B belongs to all C’, and y the conclusion ‘4 belongs to
all €’. This implication is also regarded as true for all values of
the variables 4, B, and C.

' Cf.p. 9, n. 5, p. 10, n. 1. In the passage quoted in the latter note Alexander
says that the proposition ‘4 does not belong to some A’ is absurd. That means that
the contradictory proposition ‘A belongs to all 4’ is true.

? dn, pr.i. 2, 25%17 €l 8¢ mavri 76 A 76 B, xal 76 B rwi 1& A dmdpter.
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It must be said emphatically that no syllogism is formulated
by Aristotle as an inference with the word ‘therefore’ (dpa), as is
done in the traditional logic. Syllogisms of the form:

AllBis 4;
all Cis B;

therefore
all Cis 4

are not Aristotelian. We do not meet them until Alexander.!
"T'his transference of the Aristotelian syllogisms from the implica-
tional form into the inferential is probably due to the influence of
the Stoics.

The difference between the Aristotelian and the traditional
syllogism is fundamental. The Aristotelian syllogism as an im-
plication is a proposition, and as a proposition must be either true
or false. The traditional syllogism is not a proposition, but a set
of propositions which are not unified so as to form one single
proposition. The two premisses written usually in two different
lines are stated without a conjunction, and the connexion of these
loose premisses with the conclusion by means of ‘therefore’ does
not give a new compound proposition. The famqus Cartesian
principle, ‘Cogito, ergo sum’, is not a true principle, because it is
not a proposition. It is an inference, or, according to a scholastic
terminology, a consequence. Inferences and consequences, not
being propositions, are neither true nor false, as truth and falsity
belong only to propositions. They may be valid or not. The same
has to be said of the traditional syllogism. Not being a proposition
the traditional syllogism is neither true nor false; it can be valid
or invalid. The traditional syllogism is either an inference, when
stated in concrete terms, or a rule of inference, when stated in
variables. The sense of such a rule may be explained by the
example given above: When you put such values for 4, B, and
(' that the premisses ‘4 belongs to all B’ and ‘B belongs to all
(" are true, then you must accept as true the conclusion ‘4
belongs to all ¢,

If you find a book or an article where no difference is made
between the Aristotelian and the traditional syllogism, you may

! In Alexander 47. 9 we find a syllogism in concrete terms with dpa: #av {@ov
ovola éarl, mav {Gov Eupvyxdv oty Tis dpa odaia éufvxds éatw. At 382. 18 we have a
complex syllogism in four variable terms with dpa: 76 4 wavri 7@ B, 76 B mavri 7§
I', 76 A oddert 76 4, 70 dpa 4 ovdevi 7d I'.
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be sure that the author is either ignorant of logic or has never
seen the Greek text of the Organon. Scholars like Waitz, the modern
editor and commentator of the Organon, Trendelenburg, the com-
piler of the Elementa logices Aristoteleae, Prant], the historian of
logic, all knew the Greek text of the Organon well, but neverthe-
less they did not see the difference between the Aristotelian and
the traditional syllogism. Only Maier seems to have felt for a
moment that something is wrong here, when he asks for permis-
sion to replace the Aristotelian syllogism by the more familiar
and more convenient form of the later logic; immediately after-
wards he quotes the mood Barbara in its usual traditional form
neglecting differences he has seen between this form and that 0;'
Aristotle, and does not even say what differences he has seen.!
When we realize that the difference between a thesis and a rule
of inference is from the standpoint of logic a fundamental one, we
must agree that an exposition of Aristotelian logic which dis-
regards it cannot be sound. We have to this day no genuine
exposition of Aristotelian logic.

It is always easy to deduce from an implicational thesis the
corresponding rule of inference. Let us suppose that an implica-
tional proposition ‘If «, then B is true: if « is true, we can always
get B by detachment, so that the rule ‘« therefore 8° is valid.
When the antecedent of an implicational thesis is a conjunction,
as in the Aristotelian syllogisms, we must first change the con-
Junctional form ‘If « and B, then y * into the purely implicational
form ‘If %, then if B, then y °. A moment of reflection is sufficient
to <.:onvince ourselves that this transformation is correct. Sup-
posing now that « and 8 are true premisses of a syllogism, we
get the conclusion y, applying the rule of detachment twice to
the: purely implicational form of the syllogism. If, therefore, an
Aristotelian syllogism of the form ‘If « and B, then y’ is true, the
cor_rcsponding traditional mood of the form ‘a, B, therefore y’is
valid. But conversely, it seems impossible to deduce the corre-

! Maier, op. cit., vol. ii @, p. 74, n. 2: ‘Es ist vielleicht gestattet, hier und im
Folgenden die geliufigere Darstellungsform der spiteren Logik, die zugleich

leichter zu handhaben ist, an die Stelle der aristotelischen zu setzen.’ The mood
Barbara is quoted ibid., p. 75, thus:

alles B ist A
alles Cist B

alles C ist A
where the stroke replaces the word ‘therefore’.
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sponding Aristotelian syllogism from a valid traditional mood by
known logical rules.

§ 9. The syllogistic figures

There are some controversial problems connected with the
Aristotelian logic that are of historical interest without having

any great logical importance. Among these is the problem of the
syllogistic figures. The division of the syllogisms into figures has,
in my opinion, only a practical aim: we want to be sure that no
true syllogistic mood is omitted.

Aristotle divided the syllogistic moods into three figures. The
shortest and clearest description of these figures is to be found
not in the systematic part of the Prior Analytics but in the later
chapters of that work. If we want, Aristotle says, to prove 4 of B
syllogistically, we must take something common in relation to
both, and this is possible in three ways: by predicating either 4
of C and C of B, or C of both, or both of C. These are the figures of
which we have spoken, and it is clear that every syllogism must
be made in one or other of these figures.

It follows from this that 4 is the predicate and B the subject of
the conclusion we have to prove syllogistically. 4 is called, as we
shall see later, the major term and B the minor; C is the middle
term. The position of the middle term as subject or predicate of
the premisses is the principle by which Aristotle divides the
syllogistic moods into figures. Aristotle says explicitly that we
shall recognize the figure by the position of the middle term.> In
the first figure the middle term is the subject of the major term
and the predicate of the minor term, in the second figure it is the
predicate, and in the last figure the subject, of both the other
terms. Aristotle, however, is mistaken when he says that every
syllogism must be in one of these three figures. There is a fourth
possibility, viz. that the middle term is the predicate of the major
term and the subject of the minor term. Moods of this kind are
now spoken of as belonging to the fourth figure.

In the above passage Aristotle has overlooked this fourth

1 An. pr. i. 23, 40P30 € &) 8éoi 76 A xard Tob B ovMoyloacfar § Smdpxov 5 pi
Smdpxov, dvdyxn AaPeiv o kard Twos. 41313 el odv dvdywn pév T Aafeiv mpos dupw
xowdy, Tobro 8 evdéxera Tpixds (§ yap 16 A 100 I' kal 78 I' 7od B karpyopijoavras, §
v6 T kar® dudoiv, 7 dudw kard rod I'), radra 8’ éori 1a elpnuéva oxipara, pavepov
Sri wdvra suMoyiopdy dvdykn yiveolar Sid Tovrwy Twos TAv oxqpdTwy.

2 Ibid. 32, 47P13 7§ 700 péoov Béoer yrwproduer 76 oxfiua.
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possibility, although a few chapters farther on he himself gives a
proof by a syllogism in the fourth figure. It is the same problem
again: we have to prove 4 of E syllogistically, where 4 is the
major term and E the minor. Aristotle gives practical indications
how to solve this problem. We must construct a list of universal
propositions having the terms 4 and E as subjects or predicates.
In this list we shall have four types of universal affirmative
proposition (I omit the negative propositions), ‘B belongs to all
A4’, ‘A belongs to all C’, °{ belongs to all £’, and ‘E belongs to all
H’. Each of the letters B, C, Z, and H represents any term ful-
filling the above conditions. When we find among the C’s a term
identical with a term among the Z’s, we get two premisses with a
common term, say < : ‘4 belongs to all {” and ‘< belongs to all E’,
and the proposition ‘4 belongs to all £’ is proved in the mood
Barbara. Let us now suppose that we cannot prove the universal
proposition ‘A belongs to all £, as the C’s and Z’s have no com-
mon term, but we want at least to prove the particular proposi-
tion ‘4 belongs to some E’. We can prove it in two different ways:
if there is a term among the C’s identical with a term among the
H’s, say H, we get the mood Darapti of the third figure : ‘4 belongs
to all H’, ‘E belongs to all H’, therefore ‘4 must belong to some
E’. But there is still another way when we find among the H’s a
term identical with a term among the B’s, say B; we then get a
syllogism with the premisses ‘E belongs to all B’ and ‘B belongs to
all 4’, from which we deduce the proposition ‘4 belongs to some
E’ by converting the conclusion ‘E belongs to all 4’ obtained
from these premisses by the mood Barbara.!

This last syllogism: ‘If E belongs to all B and B belongs to all
4, then 4 belongs to some E’, is a mood neither of the first figure
nor of the second or third. It is a syllogism where the middle term

T An. pr. i. 28, 44*12-35 forw ydp Ta pév émdpeva T@ A €4’ dv B, ols &' avrd
érerar, ¢’ dv I' . . .- wddw 8¢ 76 E vd plv dmdpyovra, &’ ols Z, ols 8" adré Emerar,
t:':,ﬁ’ ols H. ... el pév odv radrs 7 éovaw vaw I' mwl vaw Z, dvdynn 76 A mavri 76 E
dmdpyew 76 pdv yép Z mavri v B, 70 8¢ ' mavri v A, Gore mavri e E 1o A. el 5¢ 76
T kal 76 H radrov, dvdysn rwi rav E r6 A dmdpyew 76 pév yip I'ré A7 Hro E
mavrl dcolovfel. . . . el 8¢ 7§ H 76 B radrdy, dvreorpappévos Earar ovhoyiouds: 76
pév yap E 18 A dndpfe mavri, 76 yap B1d A, 76 6¢ E 13 B (radré ydp Jv 76 H)* 76
8¢ A 78 E mavrl pdv odk dedyny dndpyew, Tl 8" dvdyxy 8 76 dvriorpédew i
rafiéAov karyyoplay 71 xara pépos. I read rijp xafdédov xarqyoplay 73 with codex B
(see Waitz, i. 196; the footnote in Bekker to 44734 seems to be a misprint) and
Alexander 306. 16 against rfj xa@édov xarqyopie miv in Bekker and Waitz. I am
glad to see that this reading is also accepted by Sir David Ross.
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B is the predicate of the major term 4 and the subject of the minor
term E. It is the mood Bramantip of the fourth figure. Neverthe-
less it is as valid as any other Aristotelian mood. Aristotle calls it
a ‘converted syllogism’ (dvreorpaupuéros ovMoyiouds) because he
proves this mood by converting the conclusion of the mood
Barbara. There are two other moods, Camestres of the second
figure and Disamis of the third, which Aristotle proves in the
same manner, by converting the conclusion of moods of the first
figure. Let us consider the proof of Disamis: ‘If R belongs to all §
and P belongs to some S, then P belongs to some R’. As the second
premiss can be converted into ‘S belongs to some P’, we get by
the mood Darii the conclusion ‘R belongs to some P’. By convert-
ing this conclusion into ‘P belongs to some R’ we get the proof of
Disamis. Aristotle here applies the conversion to the conclusion
of the mood Darii, which gives another syllogism of the fourth
figure called Dimaris: ‘If R belongs to all S and § belongs to
some P, then P belongs to some R.’*

All these deductions are logically correct, and so are the moods
obtained by their means. Aristotle knows, indeed, that besides the
fourteen moods of the first, second, and third figures established
by him systematically in the early chapters of the Prior Analytics
there are still other true syllogisms. Two of them are quoted by
him at the end of this systematic exposition. It is evident, he says,
that in all the figures, whenever a syllogism does not result, if both
the terms are affirmative or negative nothing necessary follows at
all, but if one is affirmative, the other negative, and if the nega-
tive is stated universally, a syllogism always results linking the
minor to the major term, e.g. if 4 belongs to all or some B, and B
belongs to no C; for if the premisses are converted it is necessary
that C does not belong to some 4.2 From the second premiss

' An. pr. i. 6, 287 e yap 76 pév P mavrl 7@ Z 76 8¢ IT wl, dvdyxn 76 IT 7 74
P éndpyew. énel ydp dvriorpéder 76 xaradarindy, dndple 76 X vl 7 1T, aor’ émel
76 pev P mavrl 7@ E, 76 8¢ £ ol 7@ [T, kai 76 P rwi 74 IT imdper dore 76 IT 7wl
r® P. This passage refutes the assertion of Friedrich Solmsen that Aristotle was
not willing to apply the procedure of conversion to the conclusion. Die Entstehung
der aristotelischen Logik und Rhetorik, Berlin (1929), p. 55: ‘Die Umkehrung dringt in
die conclusio ein, in der Aristoteles sie nicht kennen wollte.”

5 An, pr. i. 7, 2919 5fdov 8¢ kal 611 év dmaor Tois oxrjpacw, Srav pi yivyrar auAdo-
yiapds, Karyopikdy pév 7 arepyridy dudorépwy Svrwy Tdv Spwv oUdéy GAws yiverar
dvayxaiov, xaryyopikod 8¢ xal arepyrikod, kabélov Anplévros 7ol orepyrixod, del
yiverar ovMoyiapds rob e\drroves dxpov mpos 76 peilov, olov € 70 pév A mavti 76
B 3 mivl, 76 §¢ B pndevi 7@ I' dvriorpedopéva yip év mpordoewy dvdyxn 16 I' 7wl
1@ A p7y Smdpxew.
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-given here by Aristotle we get by conversion the proposition ‘C
belongs to no B’, from the first premiss we get ‘B belongs to some
A’, and from these two propositions results, according to the mood
Ferio of the first figure, the conclusion ‘C does not belong to some
A’. Two new syllogistic moods are thus proved, called later
Fesapo and Fresison:

If 4 belongs to all B If A4 belongs to some B
and B belongs to no C, and B belongs to no C,
then C does not belong to some 4. then C does not belong to some 4.

Aristotle calls the minor term C and the major term 4 because he
treats the premisses from the point of view of the first figure. He
says, therefore, that from the given premisses a conclusion results
in which the minor term is predicated of the major.

Three other syllogisms belonging to the fourth figure are men-
tioned by Aristotle at the beginning of Book II of the Prior
Analptics. Aristotle states here that all universal syllogisms (i.e.
syllogisms with a universal conclusion) give more than one result,
and of particular syllogisms the affirmative yield more than one,
the negative yield only one conclusion. For all premisses are con-
vertible except the particular negative ; and the conclusion states
something about something. Consequently all syllogisms except
the particular negative yield more than one conclusion, e.g. if 4
has been proved to belong to all or to some B, then B must belong
to some 4; and if 4 has been proved to belong to no B, then B
belongs to no A. This is a different conclusion from the former.
But if 4 does not belong to some B, it is not necessary that B
should not belong to some 4, for it may possibly belong to all 4.1

We see from this passage that Aristotle knows the moods of the
fourth figure, called later Bramantip, Camenes, and Dimaris,
and that he gets them by conversion of the conclusion of the
moods Barbara, Celarent, and Darii. The conclusion of a syllo-
gism is a proposition stating something about something, i.e. a
premiss, and therefore the laws of conversion can be applied to it.

' An. pr.ii. 1, 53%4 of pév xaBddov (scil. ovMoyiauol) mdvres del mAelw ovMoyilov-
TaL, 76w 87 év pépee of pév karyyopurol mhelw, of 8” dmodarikol 76 guumépacua pdvor.
ai pév yip dMar mpordoeas dvmioTpédovaw, 7 8¢ orepnruch odk dvrioTpéder 7o Bé
ovpmépacpa 7i kard Twés éoTw. o’ of pdv dAor svMoyiouol mhelw cuMoyllovra,
olov ei 76 A 8édeucrar mavri ¢ B 4 vl kal 76 B rwi @ A dvaykaiov Smdpyew: xai el
pndevt 7 B 76 A, 008¢ 76 B obSevi 75 A. rofiro 8° Erepov Tob Eumpoalev. €l 8¢ Tl 7%
vmdpxe, obu dvdyxn xai 76 B rwi 79 A uy dndpyew: dvdéyerar yap mavri dmdpyew.
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It is important that propositions of the type ‘4 belongs to no B’
and ‘B belongs to no 4’ are regarded by Aristotle as different.
It follows from these facts that Aristotle knows and accepts all
the moods of the fourth figure. This must be emphasized against
the opinion of some philosophers that he rejected these moods.
Such a rejection would be a logical error which cannot be im-
puted to Aristotle. His only mistake is the omission of these moods
in the systematic division of the syllogisms. We do not know why
he did so. Philosophical reasons, as we shall see later, must be
excluded. The most probable explanation is given, in my opinion,
by Bochenski,' who supposes that Book I, chapter 7 and
Book 11, chapter 1 of the Prior Analytics, where these new moods
are mentioned, were composed by Aristotle later than the syste-
matic exposition of chapters 4-6 of Book I. This hypothesis seems
to me the more probable, as there are many other points in the
Prior Analytics suggesting that the contents of this work grew
during its composition. Aristotle did not have time to draw up
systematically all the new discoveries he had made, and left the
continuation of his logical work to his pupil Theophrastus.
Theophrastus, indeed, found for the moods of the fourth figure
which are ‘homeless’ in Aristotle’s system a place among the
moods of the first figure.? For this purpose he had to introduce
a slight modification into the Aristotelian definition of the first
figure. Instead of saying that in the first figure the middle term
is the subject of the major and the predicate of the minor,
as Aristotle does,? he said generally that in the first figure the
middle term is the subject of one premiss and the predicate of
another. Alexander repeats this definition, which probably comes
from Theophrastus, and seems not to see that it differs from the
Aristotelian description of the first figure.# The correction of

' 1. M. Bocheriski, O.P., La Logique de Théophraste, Collectanea Friburgensia,
Nouvelle Série, fasc. xxxii, Fribourg en Suisse (1947), p. 59.

* Alexander 69. 27 Geddpaaros 8¢ mpoarifnaw d\ovs mévre Tois Téaoapar TovTois
oUkért Tedelovs o0d’ dvamodelxrous dvras, dv pynuovede kai 6 Apiarorédns, Tv pév év
ToUre Td BifAiey mpoerfaiv, TG 8¢ év T perd TodTo 1d devrépw Kat’ dpxds. Cf. ibid.
110, 12.

3Cf p.23,n. 1.

4 Alexander 258. 17 (ad i. 23) 4 8¢ 705 uéaov oxéois mpos vd, dv Aapfdverar péoov,
Tpuxds yiverar (7} yap & péow Tilferar adrdv T pév dmoxeipevos adrdv Tob 8¢ xarnyo-
povuevos, i dudorépwy xarnyopeitas, i dudorépors dmdxeirar). Ibid. 349. 5 (ad i. 32)
av uév yap ¢ péoos év dudorépars v Tals mpordoeow olrws 7 ws Tob pév xarTnyo-
peiofar abrdv 74 8¢ dmoxeiabar, mplrov éarar axijpa.
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Theophrastus is as good a solution of the problem of the syllo-
gistic figures as the addition of a new figure.

§ 10. The major, middle, and minor terms

There is still another error committed by Aristotle in the Prior
Analytics, with more serious consequences. It concerns the defini-
tion of the major, minor, and middle terms as given in his
characterization of the first figure. This begins with the words:
‘Whenever three terms are so related to one another that the last
is contained in the middle and the middle is contained or not in
the first, the extremes must form a perfect syllogism.” This is how
he begins; in the next sentence he explains what he means
by the middle term: ‘I call that term the middle which is itself
contained in another and contains another in itself, which by
position also becomes the middle.’* Aristotle then investigates the
syllogistic forms of the first figure with universal premisses with-
out using the expressions ‘major term’ and ‘minor term’. These

expressions occur for the first time when he comes to the moods-

of the first figure with particular premisses. Here we find the
following explanations: ‘I call that term the major in which the
middle term is contained and that term the minor which comes
under the middle.’* These explanations of the major and the
minor term, like that of the middle term, are expressed quite
generally. It would seem that Aristotle intends to apply them to
all moods of the first figure.’ If he thought, however, that they are
capable of covering all cases, he was mistaken.

In fact these explanations can be applied only to syllogisms of
the mood Barbara with concrete terms and true premisses, e.g.:

(r)  If all birds are animals
and all crows are birds,
then all crows are animals.

In this syllogism there is a term, ‘bird’, which is itself contained
in another term, ‘animal’, and contains in itself a third term,

! An, pr i 4, 2 5b32 oTav odv opor. -rpezs‘ ou'rws éxwot 1rpus az\)m/\ous dare TV
eaxa-rov & Sdw elvar 7§ péow wal Tov péoov v SAw 76 -n'parrw 7 elvac 4 7 uy dvcu,
u,va.'yK'q TOV a.xpwv elvac au)u\o'ywp.ov TéAewor. kadd B¢ péoov pév & xai atTé év dAAw Kal
dAo év Tovre dorly, & kal T Béoe ‘ywe-raL p.eaov

* Ibid., 26221 Aéyw 8¢ peilov pév dxpov & & 76 péoov éoriv, Erarrov 8¢ 16 Swd 76
péaov év.

3 Maier, op. cit., vol. i g, pp 49, 55, really treats them as definitions valid for all
the moods of the ﬁrst figure.
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‘crow’. According to the given explanation ‘bird’ would be the
middle term. Consequently ‘animal’ would be the major term
and ‘crow’ the minor term. It is evident that the major term is
so called because it is the largest in extent, as the minor term is
the smallest.

We know, however, that syllogisms with concrete terms are
only applications of logical laws, but do not belong to logic
themselves. The mood Barbara as a logical law must be stated
with variables:

(2) IfallBisd
and all Cis B,
then all Cis 4.

To this logical law the given explanations are not applicable,
because it is not possible to determine extensional relations
between variables. It may be said that B is the subject in the first
premiss and the predicate in the second, but it cannot be stated
that B is contained in 4 or that it contains C; for the syllogism (2)
is true for all values of the variables 4, B, and C, even for those
which do not verify its premisses. Take ‘bird’ for 4, ‘crow’ for B,
and ‘animal’ for C: you get a true syllogism:
(3)  Ifall crows are birds
and all animals are crows,
then all animals are birds.

The extensional relations of the terms ‘crow’, ‘bird’, and ‘animal’
are of course independent of 'syllogistic moods and remain- the
same in syllogism (3) as they were in (1). But the term ‘bird’ is
no longer the middle term in (3) as it was in (1); ‘crow’ is the
middle term in (3) because it occurs in both premisses, and
the middle term must be common to both premisses. This is the
definition of the middle term accepted by Aristotle for all figures.!
This general definition is incompatible with the special explana-
tion given by Aristotle for the first figure. The special explanation
of the middle term is obviously wrong. It is evident.also that the
explanations of the major and minor terms which Aristotle gives
for the first figure are wrong, too.

Aristotle does not give a definition of the major and minor
terms valid for all figures; but practically he treats the predicate

g . o ;
U An. pr.i. 32, 47238 uéoov 8¢ feréov Tav Spwy Tov év dudorépais Tais mpordoeat
.
Aeydpevov dvdykn yap 76 péaov év dudorépais vmdpxew év dmaar Tois oxHuacw.
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of the conclusion as the major term and the subject of the con-
clusion as the minor term. It is easy to see how misleading this
terminology is: in syllogism (3) the major term ‘bird’ is smaller
in extension than the minor term ‘animal’. If the reader feels
a difficulty in accepting syllogism (3) because of its false minor,
he may read ‘some animals’ instead of ‘all animals’. The syllo-
gism:
(4) If all crows are birds
and some animals are crows,
then some animals are birds -

is a valid syllogism of the mood Darii with true premisses. And
here again, as in syllogism (3), the largest term ‘animal’ is the
minor term; ‘bird’; middle in extension, is the major term; and
the smallest term, ‘crow’, is the middle term.

The difficulties we have already met are still greater when we
take as examples syllogisms with negative premisses, e.g. the mood
Celarent :

IfnoBis 4
and all C'is B,
then no Cis 4.

B is the middle term; but does it fulfil the conditions laid down
by Aristotle for the mlddle term of the first ﬁgure ? Certamly not.
And which of the terms, C or 4, is the major and which is the
minor? How can we compare these terms with respect to their
extension ? There is no positive answer to these last questions, as
they spring from a mistaken origin.!

§ 11. The history of an error

The faulty definition of the major and the minor terms, given
by Aristotle for the first figure, and the misleading terminology
he adopts, were already in antiquity a source of difficulty. The
problem arose in the case of the second figure. All the moods of

' We have no guarantee, @s Keynes (op. cit., p. 286) justly remarks, that the
majer term will be the largest in extension and the minor the smallest, when one of
the premisses is negative or particular. Thus, Keynes continues, ‘the syllogism—
No M is P, All § is M, therefore, No § is P—yields as one case [here there follows
a diagram representing three circles M, P, and S, a large S included in a larger M,
outside of them a small P] where the major term may be the smallest in extent,
and the middle the largest.” Keynes forgets that it is not the same to draw a small
circle P outside of a large circle § and to maintain that the term P is smaller in
extent than the term §. Terms can be compared with respect to their extent only
in the case when one of them is contained in the other.
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this figure have a negative conclusion and the first two moods,
called later Cesare and Camestres, yield a universal negative
conclusion. From the premisses ‘M belongs to all N’ and ‘M
belongs to no X’ follows the conclusion ‘X belongs to no /’, and
by conversion of this result we get a second conclusion, ‘¥ belongs
to no X”. In both syllogisms M is the middle term ; but how are we
to decide which of the two remaining terms, N and X, is the
major term and which is the minor? Do major and minor terms
exist ‘by nature’ (¢voe) or only ‘by convention’ (féoet) ?*

Such problems, according to Alexander, were raised by the
later Peripatetics. They saw that in universal affirmative pre-
misses there can be a major term by nature, because in such
premisses the predicate is larger in extension (émi mAéov) than the
subject, but the same is not true in universal negative premisses.>
We cannot know, for instance, which of the terms ‘bird’ or ‘man’
is major, because it is equally true that ‘no bird is a man’ and that
‘no man is a bird’. Herminus, the teacher of Alexander, tried to
answer this question by modifying the meaning of the expression
‘major term’. He says that of two such terms, ‘bird’ and ‘man’,
that is the major which in a systematic classification of the animals
is nearer to the common genus ‘animal’. In our example it is the
term ‘bird’.? Alexander is right when he rejects this theory and
its further elaboration given by Herminus, but he also rejects the
opinion that the major term is the predicate of the conclusion.
The major term, he says, would not be fixed in this case, as the
universal negatlve premiss is convertible, and what till now has
been a major term instantly becomes a minor, and it woulfl
depend upon us to make the same term major and minor.* His
own solution is based on the assumption that when we are form-
ing a syllogism we are choosing premisses for a given problem

' Alexander 72. 17 C'rrrei'ra.:., el $voe & Sevrépw oxtpare pellwy Tis ot kai
dMdrrwv drpos, kal Tivi ofros kpbjoerar.

2 Ibid. 72. 24 éml p.ev -ya.p TGV KaTadaTikGV pﬂ{wv [ Ka‘r‘r,'yopoupsvos kaﬂo)ov, ore
wal dmi mhéov did TovToUu Yip 008 av-rw‘rpﬂﬁa dore dvoe abrd 16 pellova elvar
Wdpyec. émi 8¢ Tav kabddov a1ro¢aﬂxwv oviére TobTo a.)h)@es .

! Ibid. 27 Epy.l.vos owrat, év Sev'rspw ox'qy.a‘n Tov [.LEI.Cova. aKpov elvai .. . ToV
dyyUrepov 10 Kowod -ycvous adrdv (dv yap dow of drpoi Spveov xai avapw‘rros, c'y'yu-
rdpw 700 KowoD yévous u.u-rwv, 105 {chov, 76 Spveov Toi dvfpdimov kai év T mpuiTy
Mapdoa, 86 xal petlwv depos 16 Gpreov).

4 Ihid. 75. 10 dAX’ 08¢ dmdAds mdAw pyréoy I.l.ﬂ{ova ToV &V TR ovy.‘rrepaap.aﬂ roil
nuMu-yurp.oG xa‘r'q'yopovp.evov, s Sokel Tiow- obd¢ ydp olros quos dMore ydp dAdos
rran xal ody wpwy,evog 6 avna¢p¢¢sw 'r'qv xafdrov a1ro¢a'rm1;v, xal 6 réws pellwy
adhiv dhdrrawr, xal é’ Huiv éoTac :rou adrov xal peilw xai éXdrrm woueiv.
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conceived as the conclusion. The predicate of this conclusion is
the major term, and it does not matter whether we afterwards
convert this conclusion or not: in the problem as first given the
major term was and remains the predicate.! Alexander forgets
that when we are forming a syllogism we are not always choosing
premisses for a given conclusion, but sometimes we are deducing
new conclusions from given premisses.

The problem was settled only after Alexander. What John
Philoponus writes on the subject deserves to be regarded as
classic. According to him we may define the major and the minor
term either for the first figure alone or for all the three figures
together. In the first figure the major term is the predicate of the
middle and the minor is the subject of the middle. Such a defini-
tion cannot be given for the other two figures because the rela-
tions of the extremes to the middle term are in the other figures
the same. We must therefore accept as a common rule for all
figures that the major term is the predicate of the conclusion and
the minor term is the subject of the conclusion.? That this rule is
only a convention follows from another passage of Philoponus,
where we read that the universal moods of the second figure have
a major and a minor term only by convention, but not by
nature.3

§ 12. The order of the premisses

Around the Aristotelian logic arose some queer philosophical
«? 4 . . - .
prejudices which cannot be explained rationally. One of them is
directed against the fourth figure, disclosing sometimes a strange
aversion to it, another is the odd opinion that in all syllogisms
the major premiss should be stated first.

! Alexander 75. 26 7dv 8% év Td mpokeipévyw mpofAfuare els Ty Setbw xarnyo-
povpevov Tobro Beréov puellova: xal ydp el dvriorpéder kai dia Tobro ylverar ¢ avros kal
. , avye 2 PAPU N '
vrokelpevos, dAX’ &v ye 7 fpiv els 76 deifar mpoxeyuévey KaTiyopovuevos v Te xal pévec.

. " . .
* Philoponus 67. 19 {dwuer mpdrepov xai ris éari peilwv Spos xal tis éAdrrewv.
@, X =
rol7To 8¢ Suvardv pév xal xowds émi 1@V TpLdY oxnudrwy Soploacfar xal il émi Toi
ﬂpt':STov. Kc'l.i Es:fq. p.év‘ e':rri Tod mpdrov oxparos pellwy Spos éariv 6 rob péoov karyyo-
Ny e y AR )y ’
povpevos, éddTTwy 8¢ 6 7O péow vmoxreipevos. xal ToGTo uév idialdvrws émi Tod mpwToV
/\’e'yop.\ev, e"r’rasﬁ 6 péoos év 7 mpdTw Tob pév karnyopeitar TH 8é ﬁ'lro'xa‘rac.‘ aa’
A )

émedy) xar’ otdérepov Tdv dMwv oxnudrwr duddopov Exovor axéow oi dxpor wpos Tov

; Ay a g e e f \ s v s ,
péaov, dfAov 61e olkéTe dpudoer Huiv odTos 0 mpoadiopiouds ém’ éxelvewv. xpnoréov ody

p foa s g , , TR A
Kowd Kavéy émi TV TPLAY oxmudTwy ToVTw, 6Tt pellwy doTiv Spos O év TH oupme-
pdopare kaTyyopovuevos, eXdTTwy 3¢ 6 év TG ovumepdopar. dmoxelpevos.
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3 Ibid. 87. 10 16 8¢ peilov drpov év TovTe 7H axjuar T@v dvo mpordaewy xabdov
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From the standpoint of logic the order of the premisses in the
Aristotelian syllogisms is arbitrary, because the premisses of the
syllogism form a conjunction and the members of a conjunction
are commutable. It is only a convention that the major premiss is
stated first. Nevertheless, some philosophers, like Waitz or Maier,
maintain that the order of the premisses is fixed. Waitz censures
Apuleius for having changed this order,’ and Maier rejects
Trendelenburg’s opinion that Aristotle does not tie it down.? No
arguments are given in either case.

I do not know who is the author of the opinion that the order
of the premisses is fixed. Certainly it is not Aristotle. Although
Aristotle has not given a definition of the major and minor terms
valid for all the three figures, it is always easy to determine which
term and which premiss are regarded by him as the major and
which as the minor. Aristotle, in his systematic exposition of the
syllogistic, uses different letters to denote different terms ; for each
figure he puts them in alphabetical order (6éo:s) and says explicitly
which term is denoted by a given letter. We have thus for the
first figure the letters 4, B, C; A is the major term, B the middle,
and C the minor.? For the second figure we have the letters M,
N, X, where M is the middle term, N the major, and X the minor.*
For the third ficure we have the letters P, R, S, where P is the
major term, R the minor, and § the middle.’

1 Waitz, op. cit., vol. i, p. 380: ‘Appuleius in hunc errorem se induci passus est,
ut propositionum ordinem immutaverit.’

1 Maijer, op. cit.,, vol. iia, p. 63: ‘Darnach is Trendelenburg’s Auffassung,
dass Aristoteles die Folge der Primissen frei lasse, falsch. Die Folge der Pra-
missen ist vielmehr festgelegt.’ It is not clear to me what reasons he refers to by
darnach.

3 This follows from the definition given by Aristotle for the first figure; see
p. 28, n. 1. Cf. Alexander 54. 12 01w yap peilwy pév depos 16 A, péaos 8¢ dpos 70 B,
ddrrwy 8¢ drpos 76 I'.

4 An. pr. i. 5, 26P34 Srav 8¢ 76 adrd TG pdv mavel 73 8¢ underl Smdpyn,  éxarépw
navrl 3 pydevi, 76 pév oxipa 76 TowodrTor xadd devrepov, péoov 8¢ év adrd AMyw T
xaryyopovpevor dudoiv, dxpa 3¢ kal’ dv Aéyetar Tobro, peilov 8¢ dpov 76 mwpds Td
o xelpevov, Exarrov 8¢ 76 moppwrépw Toi péoov. Tiflerar 8¢ T8 péoov Ew pév TV
dupawv, mpdrov 8¢ 14 O0éaer. Cf. Alexander 78. 1 xpfjrac ydp aroiyelows od rois A, B, T,
ols &v 1§ mpdre axtuart, dAAd Tois M, N, E, uéoov uév AapBdvwv 16 M ré dudorépwy
xaryopovpevor xai T, mpdTyy Exov Tdéw év Tff xaraypadi, pellova 8¢ dxpov 76 N
ddeliis xelpevoy pera Tov péoov, éaxarov 8¢ xal éddrrova 70 8.

* An. pr. i. 6, 28810 éav 8¢ T adTd TO pév mavti 70 8¢ pndevi Smdpyy, § dudw
navrl 9} undevl, 16 pév oxijua 76 rotodrov kadd Tpirov, péoov 8’ v adrd Aéyw xab’ of
dpdw 1d KaTyyoposueva, dxpa 8¢ Té xarnyopovueva, peilov 8 drpov T moppdiTepov
voll ppduov, édarTov 8¢ 76 éyyidreporv. Tilflerar 8¢ 16 péoov Efw udv v drpwv, Eoxarov
M 1f] 8dva. Cf. Alexander g8. 20 éni rovrov T08 oxfjparos mddw xpiirar aroryelows
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Aristotle states the major premiss first in all the moods of
the first and the second figure, and in two moods of the third
figure, Darapti and Ferison.! In the remaining moods of the third
figure, Felapton, Disamis, Datisi, and Bocardo, the minor pre-
miss is stated first.2 The most conspicuous example is the mood
Datisi. This mood is formulated in the same chapter twice; in
both formulations the letters are the same, but the premisses are
inverted. The first formulation runs: ‘If R belongs to some S, and
P to all S, P must belong to some R.’3 The first premiss of this
syllogism is the minor premiss, for it contains the minor term R.
The second formulation reads: ‘If P belongs to all S, and R to
some S, then P will belong to some R.’# The first premiss of this
second syllogism is the major premiss, as it contains the major
term P. Attention must be called to the fact that this second
formulation is given only occasionally, while the standard for-
mula of this mood, belonging to the systematic exposition, is
enunciated with transposed premisses.

In Book II of the Prior Analytics we meet other moods with
transposed premisses, as Darii,5 Camestres,® Baroco.” Even Bar-
bara, the main syllogism, is occasionally quoted by Aristotle with
the minor premiss first.® I can hardly understand, in view of these
examples, how some philosophers knowing the Greek text of the
Organon could have formed and maintained the opinion that the
order of the premisses is fixed and the major premiss must be
stated first. It seems that philosophical prejudices may some-
times'destroy not only common sense but also the faculty of seeing
facts as they are.

§ 13. Errors of some modern commentators
The story of the fourth figure may serve as another example to

rois I, P, X, xai éorw adrd Tob pdv pst{ovos dpov o-r”,l.avnkov 76 I, 100 8¢ ez\a'r‘rovog
xai dgeidovros Smoxelobar év 74 ywopdvew auumepdopar 76 P, 100 8¢ péoov 76 Z.

! See, for instance, p. 3, n. 2 (Barbara) and p. 10, n. 2 (Ferio).

2 See p. 9D 4 (Felapton), and p. T (Dlsamxs)

3 An. pr i. 6, 28P12 €l 76 pév P 1wi 75 Z 76 8¢ IT mavri dmdpyer, dvdyxn 76 H Tt
7@ P dndpyew.

4 Ibid. 2826 € ydp navrl 76 I 1@ X Smdpyer, 70 8¢ P ol 73 I, kal 76 H 7l
o P vmzpfﬂ

§ Ibid. ii. 11, 6141 € ydp 76 A Twi 74 B, 76 8¢ I' mavri 7@ A, 7wi+@ Bro I'
dmdplec.

5 Ibid. 1. 8, 60‘3 el7r6 A ;L'qSew, 7@ I, 18 8¢ B mavri, o08evi 73 I' 76 B.

7 Ibid. 60%5 € ydp 16 A Twi 16 F w1 dndpyer, 7 8¢ B wavrl, v B 1wt 7% I' ody
dwdpéer. . 8 See p. 10, n. 5.
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show how strange philosophical prejudices sometimes are. Carl
Prantl, the well-known historian of logic, begins his consideration
of this figure with the following words: ‘The question why silly
playthings, as, for instance, the so-called Galenian fourth figure,
are not to be found in Aristotle, is one we do not put at all; it
plainly cannot be our task to declare at every step of the Aristote-
lian logic that this or that nonsense does not occur in it.’! Prantl
does not see that Aristotle knows and accepts the moods of the
so-called Galenian fourth figure and that it would be a logical
error not to regard these moods as valid. But let us go farther.
Commenting upon the passage where Aristotle speaks of the two
moods later called Fesapo and Fresison,? Prantl first states these
moods as rules of inference:

Al Bis A Some B is 4
NoCis B NoCis B
Some 4 is not C Some A is not C

—he does not, of course, see the difference between the Aristotelian
and the traditional syllogism—and then he says: ‘By transposi-
tion of the major premiss and the minor it becomes possible
for the act of reasoning to begin’; and further: ‘Such kinds of
reasoning are, of course, not properly valid, because the premisses
ordered as they were before the transposmon are 51mply nothing
for the syllog15m ’3 This passage reveals, in my opinion, Prantl’s

entire ignorance of logic. He seems not to understand that
Aristotle proves the validity of these moods not by transposing
the premisses, i.e. by inverting their order, but by converting
them, i.e. by changing the places of their subjects and predicates.

' Carl Prantl, Geschichte der Logik im Abendlande, vol. i, p. 272: ‘Die Frage aber,
warum einfiltige Spielereien, wie z. B. die sog. Galenische vierte Figur, sich bei
Aristoteles nicht finden, werfen wir natiirlich gar nicht auf; . . . wir kénnen
selbstverstindlicher Weise nicht die Aufgabe haben, bei jedem Schritte der
aristotelischen Logik .eigens anzugeben, dass dieseg oder jener Unsinn smh bei
Aristoteles nicht finde.’

z See p. 25, n. 2.

* Prantl, op. cit., vol. i, p. 276

‘Alles B ist A Einiges B ist A
Kein C ist B Kein C ist B
Einiges A ist nicht C Einiges A ist nicht C
woselbst durch Vertauschung des Untersatzes mit dem Obersatze es méglich wird,
dass die Thatigkeit des Schliessens beginne; . . . natiirlich aber sind solches keine

cigenen berechtigten Schlussweisen, denn in solcher Anordnung vor der Vornahme
der Vertauschung sind die Primissen eben einfach nichts fiir den Syllogismus.’
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Moreover, it is out of place to say that, two premisses being given,
the act of reasoning begins when one premiss is stated first, but
no syllogism results when the other precedes. From the stand-
point of logic Prantl’s work is useless.

The same may be said of Heinrich Maier’s work. His treatise
on the syllogistic figures generally and the fourth figure in parti-
cular is in my opinion one of the most obscure chapters of his
laborious but unfortunate book.! Maier writes that two opinions
of the criterion for the syllogistic figures stand opposed to each
other: one (especially Ueberweg) sees this criterion in the posi-
tion of the middle term as subject or predicate, the other (es-
pecially Trendelenburg) sees it in the extensional relations of the
middle term to the extremes. It is not yet settled, Maier says,
which of these opinions is right.2 He adopts the second as his own,
relying on Aristotle’s characterization of the first figure. We know
already that this characterization is logically untenable. Maier
not only accepts it, but modifies the Aristotelian characterizations
of the two other figures according to the first. Aristotle describes
the second figure somewhat carelessly as follows: “‘Whenever the
same term belongs to all of one subject and to none of the other,
or to all of each subject, or to none of either, I call such a figure
the second ; by ‘“‘middle term” in it I mean that which is predi-
cated of both subjects, by ‘“‘extremes” the terms of which this is
said.’® Maier remarks: ‘When we reflect that the expressions
“Bis included in 4”, ““4 belongs to B, and ‘4 is predicated of
B’ are’interchangeable, then we may put this characterization
according to the description of the first figure in the following
words.”* Maier commits here his first error: it is not true that the
three expressions he quotes can be exchanged for each other.
Aristotle states explicitly: ‘To say that one term is included in
another is the same as to say that the other is predicated of all of
the first.’s The expression ‘B is included in 4’ means, therefore,

! See Maier, op. cit., vol. #'a, ‘Die drei Figuren’, pp. 47-71, and vol. ii b,
‘Erginzung durch eine 4. Figur mit zwei Formen’, pp. 261-9.

z Op. cit., vol. iig, p. 48, n. 1. .

3 See the Greek text on p. 33, n. 4.

+ Op. cit., vol.ii g, p. 49: ‘Erwigt man namlich, dass die Ausdriicke ‘‘B liegt im
Umfang von A”, ‘A kommt dem Begriff B zu” und *‘A wird von B ausgesagt” mit
einander vertauscht werden kénnen, so lisst sich die Charakteristik der zweiten
Figur, welche der Beschreibung der ersten parallel gedacht ist, auch so fassen.’

5 An. pr.i. 1, 24P26 76 8¢ & Sde elvar Erepov érépa Kkal 76 kaTd mavrds karyyopei-
aba: Garépov 8drepov Tadrdv doTw.

§13 ERRORS OF SOME MODERN COMMENTATORS 37

the same as ‘4 is predicated of all B* or ‘4 belongs to all B’, but
does not mean ‘4 is predicated of B’ or ‘4 belongs to B’. With
this first error is connected a second : Maier maintains that the
negative premiss also has the external form of subordination of
one term to another, like the affirmative universal premiss.!
What is here meant by ‘external form’? When 4 belongs to all B,
then B is subordinated to 4, and the external form of this relation
is just the proposition ‘4 belongs to all B’. But in a negative
premiss, e.g. ‘4 belongs to no B’, the subordination of terms does
not exist, nor does its form. Maier’s assertion is logically nonsense.

Let us now quote Maier’s description of the second figure. It
runs thus : “‘Whenever of two terms one is included, and the other,
is not included, in the same third term, or both are included in it, *
or neither of them, we have the second figure before us. The
middle term is that which includes both remaining terms, and
the extremes are the terms which are included in the middle.’2
This would-be characterization of the second figure is again
logically nonsense. Take the following example: Two premisses
are given: ‘4 belongs to all B’ and ‘C belongs to no 4’. If 4
belongs to all B, then B is included in 4, and if C belongs to no
A, it is not included in 4. We have therefore two terms, B and C,
one of which, B, is included, and the other, C, is not included in
the same third term A. According to Maier’s description we should
have the second figure before us. What we have, however, is not
the second figure, but only two premisses ‘4 belongs to all B’ and
‘C belongs to no 4’, from which we can get by the mood Celarent
of the first figure the conclusion ‘C belongs to no B’, and by the
mood Camenes of the fourth figure the conclusion ‘B belongs
to no (’.

The peak, however, of logical absurdity Maier attains by his
assertion that there exists a fourth syllogistic figure consisting of
only two moods, Fesapo and Fresison. He supports this assertion
by the following argument: ‘The Aristotelian doctrine overlooks
one possible position of the middle term. This term may be less

' Op. cit., vol, ii a, p. 60, n. 1: ‘auch der negative syllogistische Satz hat
wenigstens die dussere Form der Subordination.” Cf. also ibid., p. 50.

2 Ibid., p. 49: ‘Wenn im Umfang eines und desselben Begriffes der eine der
beiden ibrigen Begriffe liegt, der andere nicht liegt, oder aber beide liegen oder
endlich beide nicht liegen, so haben wir die zweite Figur vor uns, Mittelbegriff ist

crjenige Begriff, in dessen Umfang die bejden iibrigen, 2uBere Begriffe aber die-
jenigen, die im Umfang des mittleren liegen.’
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general than the major and more general than the minor, it may
secondly be more general, and thirdly less general, than the
extremes, but it may be also more general than the major term
and at the same time less general than the minor.”” When we
remind ourselves that according to Maier the major term is
always more general than the minor,? and that the relation ‘more
general than’ is transitive, we cannot avoid the strange conse-
quence of his argument that the middle term of his fourth figure
should be at the same time more and less general than the minor
term. From the standpoint of logic Maier’s work is useless.

§ 14. The four Galenian ﬁgures

In almost every text-book of logic you may find the remark that
the inventor of the fourth figure was Galen, a Greek physician and
philosopher living in Rome in the second century a.p. The source of
this remark is suspect. We do not find it either in the extant works
of Galen or in the works of the Greek commentators (including
Philoponus). According to Prantl the medieval logicians received
the information from Averroes, who says that the fourth figure
was mentioned by Galen.? To this vague information we may add
two late Greek fragments found in the nineteenth century, and
also very vague. One of them was published in 1844 by Mynas in
the preface to his edition of Galen’s Introduction to Dialectic, and
republished by Kalbfleisch in 1897. This fragment of unknown
authorship tells us that some later scholars transformed the moods
added by Theophrastus and Eudemus to the first figure into a
new fourth figure, referring to Galen as the father of this doctrine.+
The other Greek fragment was found by Prantl in a logical work

! Op. cit., vol. ii b, p. 264 : ‘Die aristotelische Lehre 148t eine mogliche Stellung
des Mittelbegriffs unbeachtet. Dieser kann specieller als der Ober- und allgemeiner
als der Unterbegriff, er kann ferner allgemeiner, er kann drittens specieller als die
beiden duBeren Begriffe : aber er kann auch allgemeiner als der Ober- und zugleich
specieller als der Unterbegriff sein.’

? Ibid., vol. ii a, p. 56: ‘Oberbegriff ist stets, wie in der 1. Figur ausdriicklich
festgestellt ist, der allgemeinere, Unterbegriff der weniger allgemeine.’

¥ Prantl, i. 571, n. 99, quotes Averroes in a Latin translation edited in
Venice (1553) : ‘Et ex hoc planum, quod figura quarta, de qua meminit Galenus,
non est syllogismus super quem cadat naturaliter cogitatio.” Cf. also Prantl, ii.
390, n. 322.

* K. Kalbfleisch, Uber Galens Einleitung in dic Logik, 23. Supplementband der
Jahrbticher fiir klassische Philologie, Leipzig (1897), p. 707: Beddpacros 8¢ xal
Eidnpos xai rwvas érépas ovlvyias mapa rds ekreleloas 1@ Apiororéde mpoarebijxact
7 mpuTe axtjpar. . . ., ds kal Téraprov dmoreleiv axApa TGV vewrépwy onjfnody Twes
as mpds matépa v 8étav Tov I aAqvov dvadépovres.
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of Toannes Italus (eleventh century A.p.). This author says sar-
castically that Galen maintained the existence of a fourth figure
in opposition to Aristotle, and, thinking that he would appear
cleverer than the old logical commentators, fell very far short.
That is all. In view of such a weak basis of sources, Ueberweg
suspected a misunderstanding in the matter, and Heinrich Scholz
writes in his History of Logic that Galen is probably not responsible
for the fourth figure.?

For fifty years there has existed a Greek scholium in print
which clears up the whole matter in an entirely unexpected way.
Although printed, it seems to be unknown. Maximilian Wallies,
one of the Berlin editors of the Greek commentaries on Aristotle,
published in 1899 the extant fragments of Ammonius’ commen-
tary on the Prior Analytics, and has inserted in the preface a
scholium of an unknown author found in the same codex as that
in which the fragments of Ammonius are preserved. The scholium
is entitled ‘On all the kinds of syllogism’, and begins thus:

“There are three kinds of syllogism : the categorical, the hypothetical,
and the syllogism xard mpdaAnppw. Of the categorical there are two
kinds: the simple and the compound. Of the simple syllogism there
are three kinds : the first, the second, and the third figure. Of the com-
pound syllogism there are four kinds: the first, the second, the third,
and the fourth figure. For Aristotle says that there are only three
figures, because he looks at the simple syllogisms, consisting of three
terms. Galen, however, says in his Apodeictic that there are four fig-
ures, because he looks at the compound syllogisms consisting of four
terms, as he has found many such syllogisms in Plato’s dialogues.’?

The unknown scholiast further gives us some explanations, from

! Prantl, ii. 302, n. 112: 7& 8¢ oyfuara 7@ gvdoyiopdv tadra: 6 Nadnds 8¢ xal
réraprov éni Tovrois Epaokev elvar, dvavrims mpos Tov Zrayepirv depopevos, ds Aa;:.-
mpdrepov dvadavivac oidpevos 7@y Ty Aoy mpaypateiar éfnyovpévaw nadadv ws
nmoppwrdrw e0féws éxménrwne. .

2 Fr. Ueberweg, System der Logik, Bonn (1882), 341. Cf. also Kalbfleisch, op. cit.,
p. 699; H. Scholz, Geschichte der Logik, Berlin (1931), p. 36. )

3 M. Wallies, Ammonii in Aristotelis Analyticorum Priorum librum I Commentarium,
Berlin (1899), p. ix: Iepi 7@v elddwv wdvrwv To8 ovAloyiopod. Tpla €idy éori ‘rm‘{
[dmAo5] ovAdoyiopod: 16 karnyopixdy, T6 moferindy, 70 xard wpéa/\qlﬁw.‘foﬁ' 8¢
xarnyopucoi 8Yo doriv €idn dmdodv, ovvferov. xal Tod pév dmdod Tpla éoriv €ldy
nparov axijpa, devrepov oxfdpa, Tpirov oxipe. Tob 8¢ owlérov Téooapd éorw €idn:
mp@Tov ayfiua, dedrepov oxfua, Tpirov, Téraprov oxipa. Apwerorédns pév yap Tpia
76 oyfuard ¢now mpos Tods dmlois guMoyiouods dmofAémwy Tods éx TPV Spwv
avykepévovs. Fadquds 8 & 7§ olkelg Amodeucrui] 5 ra oxfpata Aéyer mpds Tods
auvlBérovs guloyiopots dmoBAémwy Tods éx § Spwv ovykeudvous woddods TolovToUS
edpav év Tois [TAdrwros Buaddyors.
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which we can gather how Galen may have found these four
figures. Compound syllogisms consisting of four terms may be
formed by combinations of the three figures I, II, and III of
simple syllogisms in nine different ways: I to I, I to II, I to III,
IT to II, II to I, II to III, III to III, III to I, III to II. Two of
these combinations, viz. II to II and III to III, do not give
syllogisms at all, and of the remaining combinations II to I gives
the same figure as I to I, III to I the same as I to III, and III
to II the same as II to III. We get thus only four figures, I to I,
I to II, I to III, and II to III.' Examples are given, of which
three are taken from Plato’s dialogues, two from the Alcibiades,
and one from the Republic.

This precise and minute account must be explained and
examined. Compound syllogisms of four terms have three pre-
misses and two middle terms, say B and C, which form the premiss
B-C or C-B. Let us call this the middle premiss. B forms together
with 4, the subject of the conclusion, the minor premiss, and C
forms together with D, the predicate of the conclusion, the major
premiss. We thus obtain the following eight combinations (in all
the premisses the first term is the subject, the second the predi-
cate):

Minor |  Middle |  Major
Figure Premiss Conclusion

Fi A-B BC C-D 4-D Itol
Fa 2 4-B B-C D-C A-D ItoIl
F3 4-B C-B C-D A-D 11 to 111
Fy A-B C-B D-C 4-D Mol
Fs B-4 B-C C-D A-D I to I
F6 B-4 B-C D-C 4-D 11 to I
Fy B-4 C-B C-D A-D I to I
F8 B-A C-B D-C A-D Itol

If we adopt the principle of Theophrastus that in the first

! Wallies, op. cit., pp. ix-xt 6 karnyopixds culdoyiouds dmdols, s Apiororédns:
axijpa A B I'. atvleros, dbs Fadnqvés: A mpos A, A mwpos B, A wpos i", B mpos B, B
mpos Ay, B mpos I', I mpos I', I' mpés A, I' mpés B.

ouMoyiorixdy A prf)g A, A 11;;9 B, A 'rr/;gs I, B 1l'pAOS I,
dovAAdyiarov: B mpos B, I' mpds I', (o0 yap yiverar audloyropds obre éx Svo drodatindv
otiTe éx dvo pepixdv)

B npos A, I mpés A, I mpos B,
B r 4

LI S ) - aL o€ e I3
Ol QUTOL €LTLY TOLS OUMO’}'LGI.LOLS ws VTOYEYpaTTaL,
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Aristotelian figure the middle term is the subject of one premiss—
it does not matter of which, the major or the minor—and the
predicate of another, and define by this principle which figure is
formed by the minor and middle premisses on the one hand, and
by the middle and major premisses on the other, we get the com-
binations of figures shown in the last column. Thus, for instance,
in the compound figure F2 the minor premiss together with the
middle forms the figure I, as the middle term B is the predicate
of the first premiss and the subject of the second, and the middle
premiss together with the major forms the figure IT, as the middle
term C is the predicate of both premisses. This was probably how
Galen has got his four figures. Looking at the last column we see
at once that, as Galen held, the combinations II to II and III to
III do not exist, not for the reason, as the scholiast mistakenly
says, that no conclusion results either from two negative or two
particular premisses, but because no term can occur in the
premisses three times. It is obvious also that if we extend the
principle of Theophrastus to compound syllogisms and include
in the same figure all the moods that from the same combination
of premisses yield either the conclusion 4-D or the conclusion
D-4, we get as Galen does the same figure from the combination
I to II as from the combination II to I. For, interchanging in
figure F4 the letters B and C as well as the letters 4 and D, we
get the scheme; :

Fq D-C B-C A-B D-4,

and as the order of the premisses is irrelevant we see that the
conclusion D-4 results in F4 from the same premisses as 4-D
in F2. For the same reason figure F1 does not differ from figure
F8, F3 from F6, or F5 from F7. It is possible, therefore, to divide
the compound syllogisms of four terms into four figures.

The scholium edited by Wallies explains all historical problems
connected with the alleged invention of the fourth figure by
Galen. Galen divided syllogisms into four figures, but these were
the compound syllogisms of four terms, not the simple syllogisms
of Aristotle. The fourth figure of the Aristotelian syllogisms was
invented by someone else, probably very late, perhaps not before
the sixth century A.p. This unknown scholar must have heard
something about the four figures of Galen, but he either did not
understand them or did not have Galen’s text at hand. Being in
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opposition to Aristotle and to the whole school of the Peri-
patetics, he eagerly seized the occasion to back up his opinion by
the authority of an illustrious name.

REeMaRrk. The problem of compound syllogisms raised by Galen has
considerable interest from the systematic point of view. Investigating
the number of valid moods of the syllogisms consisting of three pre-
misses, I have found that there are forty-four valid moods, the figures
F1, F2, F4, F5, F6, and F7 having six moods each, and figure F8
eight. Figure Fg is empty. It has no valid moods, for it is not possible
to find premisses of the form A-B, C-B, C-D such that a conclusion
of the form A-D would follow from them. This fesult, if known, would
certainly be startling for students of the traditional logic. Mr. C. A.
Meredith, who attended my lectures delivered on this subject in 1949
at University College, Dublin, has found some general formulae
concerning the number of figures and valid moods for syllogisms of n
terms, including expressions of 1 and 2 terms. I publish these formulae
here with his kind permission :

Number of terms . . . . on

Number of figures . . . o it
Number of figures with valid moods . 4(n*—n-+2)
Number of valid moods . . . n(gn—1)

For all n every non-empty figure has 6 valid moods, except one that
has 2r valid moods.

Examples:
Number of terms . . . . . I, 2, 3y 4y 10
Number of figures . . . . 1, 2, 4, 8,.,512
Number of figures with valid moods . 1, 2, 4, 7,.., 46
Number of valid moods . . . 2, 10, 24, 445..., 290

It is obvious that for large n’s the number of figures with valid moods
is comparatively small against the number of all figures. For n = 10
we have 46 against 512 respectively, i.e. 466 figures are empty. For
n =1 there is only 1 figure, A-4, with 2 valid moods, i.e. the laws of
identity. For n = 2 there are 2 figures:
Premiss  Conclusion
Fir* 4-B A-B
F2 B-4 A-B

with 10 valid moods, 6 in F1 (viz. four substitutions of the proposi-
tional law of identity, e.g. ‘if all 4 is B, then all A is B’, and two laws
of subordination), and 4 moods in F2 (viz. four laws of conversion).

CHAPTER 111

THE SYSTEM

§ 15. Perfect and imperfect syllogisms

In the introductory chapter to the syllogistic Aristotle divides all
syllogisms into perfect and imperfect. ‘I call that a perfect syllo-
gism’, he says, ‘which needs nothing other than what has been
stated to make the necessity evident; a syllogism is imperfect, if
it needs either one or more components which are necessary by
the terms set down, but have not been stated by the premisses.’!
This passage needs translation into logical terminology. Every
Aristotelian syllogism is a true implication, the antecedent of
which is the joint premisses and the consequent the conclusion.
What Aristotle says means, therefore, that in a perfect syllogism
the connexion between the antecedent and the consequent is
evident of itself without an additional proposition. Perfect syllo-
gisms are self-evident statements which do not possess and do not
need a demonstration; they are indemonstrable, dvamdSeucror.?
Indemonstrable true statements of a deductive system are now
called axioms. The perfect syllogisms, therefore, are the axioms of
the syllogistic. On the other hand, the imperfect syllogisms are not
self-evident ; they must be proved by means of one or more pro-
positions which result from the premisses, but are different from
them. _ ;

Aristotle knows that not all true propositions are demon-
strable.? He says that a proposition of the form ‘4 belongs to B’
is demonstrable if there exists a middle term, i.e. a term which
forms with 4 and B true premisses of a valid syllogism having the
above proposition as the conclusion. If such a middle term does

1 An. pr. i. 1, 24P22 réXetov pév ofv xadd ovAoyioudy Tov underds dMov mpooded-
pevov mapd 7d elAnupéva wpds 76 Pavivar T6 dvayxaiov, dreXij 8¢ Tov mpoodeduevor 3
évés ) mAewdvaw, & €ote puév dvaykaia Bud TAv Smoxeyuévar Spwv, o piv eiAymrar did
nmpdTacewy.

* Commenting upon thé above passage Alexander uses the expression dvandde:-
KTOS, 24. 2 €vos uév ofy mpoodéovTar of dredels ovAdoyiopol of mds dvrioTpodis
Sedpevor mpos T dvaxbijvar els Twa Tav év 73 mpdrew axfpar TV TeAelwy xal dvamo-
Seixrawv, mAewdvaww 8¢ Soor Sid Svo dvriarpoddv els éxelvewy Twa dvdyovrar. Cf. also
p. 27, n. 2. )

3 An. post. 1. 3, 7218 dueis 8¢ dapev ofre ndoay émorjuny dmodewticiy elvas,
ala v Tév duéowy dvamddeikTov.



