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PREFACE

IT is one hundred and five years since Waitz’s edition of the
Organon was published, and a commentator writing now has at his
disposal a good deal that Waitz had not. The Berlin Academy has
furnished him with a good text of the ancient Greek commentators.
Heinrich Maier’s Die Syllogistik des Aristoteles supplied what
amounts to a full commentary on the Prior Analytics. Professor
Friedrich Solmsen has given us an original and challenging theory
of the relation between the Prior Amnalytics and the Posterior.
Albrecht Becker has written a very acute book on the Aristotelian
theory of the problematic syllogism. Other books, and articles too
numerous to be mentioned here, have added their quota of com-
ment and suggestion. Among older books we have Zabarella’s fine
commentary on the Posterior Analytics, which Waitz seems not to
have studied, and Pacius’ commentary on the Organon, which
Waitz studied less than it deserved.

In editing the text, I have concentrated on the five oldest Greek
manuscripts—Urbinas 35 (A), Marcianus zo1 (B), Coislinianus 330
(C), Laurentianus 72.5 (d), and Ambrosianus 4go (olim L 93) (n).
Of these I have collated the last (which has been unduly neglected)
throughout in the original, and the third throughout in a photo-
graph. With regard to A, B, and d, I have studied in the original
all the passages in which Waitz’s report was obscure, and all those
in which corruption might be suspected and it might be hoped that
a new collation would bring new light. Mr. L. Minio has been good
enough to lend me his report on the Greek text presupposed by
two Syriac translations some centuries older than any of our Greek
manuscripts of the Analytics, and a comparison of these with the
Greek manuscripts has yielded interesting results ; I wish to record
my sincere thanks to him for his help, as well as to the librarians
of the Bibliothéque Nationale, and of the Vatican, Marcian,
Laurentian, and Ambrosian libraries.

W.D. R.
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INTRODUCTION
I
THE TITLE AND THE PLAN OF THE ANALYTICS

HE Amnalytics are among the works whose Aristotelian

authorship is certain. Aristotle frequently refers in other
works to rd dvaAvried, and these references are to passages that
actually occur in the Prior or the Posterior Analytics. He did not,
however, distinguish them as Prior and Posterior, and the earliest
traces of this distinction are in the commentary of Alexander of
Aphrodisias (fl. c. A.D. 205) on A#n. Pr. i. The distinction occurs
also in the list of Aristotelian MSS. preserved by Diogenes Laertius
(early third century a.p.), which probably rests on the authority
of Hermippus (c. 200 B.C.); in that list the Prior Analytics occurs
as no. 49 and the Posterior Analytics as no. 50.* Diogenes ascribes
nine books to the Prior Analytics, and so does no. 46 in Hesychius’
list (? fifth century A.p.), but no. 134 in Hesychius’ list ascribes
two books to it. The nine books may represent a more elaborate
subdivision of the extant work, but it is more likely that they were
a work falsely ascribed to Aristotle; we know from Schol. in
Arist. 33P322 that Adrastus mentioned forty books of Analytics,
of which only the extant two of the Prior and two of the Postertor
were recognized as genuine.

Aristotle occasionally refers to the Prior Analytics under the
name of ra wepi ovAloyiouod, but the title ra dvadvrid, and later
the titles 7da wpdrepa dvatvrind, Td doTepa avadvrid, prevailed. The
appropriateness of the title can be seen from such passages as
An. Pr. 4724 éri 8¢ Tols yeyevnuévovs dvadvoiuev els Td mpoelpnuéva
oxfuata, 49°18 obrw pév ody yiverar dvdlvois, An. Post. gib13 év 13
dvaddoel 7j mepi Ta oxrjuara. The title is appropriate both to the
Prior and to the Posterior Analytics, but the object of the analysis
is different in the two cases. In the former it is syllogism in
general that Aristotle analyses; his object is to state the nature of
the propositions which will formally justify a certain conclusion.

! Under the title dvadvrixa Jorepa peydda, which presumably distinguishes
Aristotle’s work from those written by his followers.

* (Cf. Philop. in Cat. 7. 26, in An. Pr. 6. 7; Elias in Cat. 133. 15.

4985 B



2 INTRODUCTION

In the latter it is the demonstrative syllogism that he analyses;
his object is to state the nature of the propositions which will not
merely formally justify a certain conclusion, but will also state
the facts on which the fact stated in the conclusion depends for
its existence.

The extant Greek commentaries on the Prior Analytics are (1)
that of Alexander; he commented on all four books of the
Analytics, but only his commentary on An. Pr. i is extant; (2)
that of Ammonius (fl. ¢. 485) on book i; as its title (ZxéAia eis 76
A’ av mporépwy dvadvrikdy dmd dwiis Appwviov) implies it is a
pupil’s notes of Ammonius’ lectures; all that remains is the com-
mentary on 24*1-25°13; (3) that of Joannes Philoponus (c. 490~
530) covering the whole work; (4) a paraphrase of the first book
which bears the name of Themistius but is not by him. It is in
the style of Sophonias’ paraphrase of the De 4nima, and may be
by Sophonias (fl. ¢. 1300). It is put together in a very inadequate
way out of the commentaries of Alexander and Philoponus; it
covers chs. g—46 (the end). The commentaries on the Posterior
Analytics are (1) the paraphrase of Themistius (c. 317-88}; (2) the
commentary of Philoponus; (3) that of an anonymous commen-
tator on the second book; (4) that of Eustratius (c. 1050-1120) on
the second book. All these commentaries have been edited in the
series of Commentaria in Aristotelem Graeca, the last by M. Hay-
duck, the rest by M. Wallies.

The arrangement of A#n. Pr. i is clear and straightforward.
There are three passages in which Aristotle states his programme
and sums up his results: 4321624, 46%38-47%9, 5238-53°3. In these
passages—most clearly in the second—he describes the book as
falling into three main parts: (1) A study of the yéveots T@v gvAdo-
ywoudv, i.e. of the figures and moods. This is contained in chs. 1-
26, where, after three preliminary chapters, Aristotle expounds in
chs. 4-7 the figures and moods of the pure syllogism, and in
chs. 8-22 those of the modal syllogism, and concludes with four
chapters summing up the characteristics of the three figures. (z) A
series of practical rules for the finding of premisses to prove each
type of conclusion ; these Aristotle gives in chs. 27-30. (3) A study
of how syllogisms are to be put into the forms of the three figures
(chs. 32—45). This is in the main a consideration of the possibilities
of error in putting into syllogistic form arguments couched in
ordinary conversational form.

Two chapters—31 and 46—fall outside this scheme. Ch. 3risa
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criticism of the Platonic method of reaching definitions by means
of dividing a genus into species and sub-species. It has no close
connexion with what precedes or with what follows; the last
sentence of ch. 30 implies that the study of the choice of premisses
is already complete without ch. 31. Maier! may be right in holding
it to be a later addition; for in 46235-7 it seems to presuppose
Aristotle’s doctrine that a definition cannot be reached as the
conclusion of a demonstration, and thus to presuppose the dis-
cussion in An. Post. ii. 3-10. Ch. 46, on the distinction between
‘Bisnot A’ and ‘B is not-A4’, is equally unconnected with what
precedes it ; the last sentence of ch. 45 implies that the study of
reduction of arguments to syllogistic form is already completed in
chs. 32-45. Maier? treats the chapter as a later addition forming
the transition from An. Pr. i to the De Interpretatione, which he
improbably (in my view) regards as among the latest of Aristotle’s
surviving works ;3 and the chapter has plainly a close affinity with
De Int. 10 and 14. But Maier seems to be wrong in saying that
propositions are here considered simply as isolated propositions,
not as syllogistic premisses, and that therefore the chapter belongs
to Aristotle’s theory of the judgement, not to his theory of the
syllogism. The chapter begins with the statement that the ques-
tion whether ‘B is not A’ means the same as ‘B is not-4’ makes
a difference év & wkaraokevdfew 7 avaokeudlew, and this point is
elaborated in 52324-38, where Aristotle points out that whereas
‘B is not-A’ requires for its establishment a syllogism in Bar-
bara, ‘B is not A’ requires for its establishment a syllogism in
Celarent, Cesare, or Camestres. Instead of forming a transition
from An. Pr.ito the De Interpretatione, the chapter seems rather
to take account of a distinction belonging to the theory of judge-
ment and already drawn in the De Interpretatione, and to make
use of it with reference to the theory of syllogism. Nor is Maier
justified in saying that the use made in this chapter of the laws of
contradiction and excluded middle presupposes the discussion of
them in Met, I'. After all, they had already been formulated by
Plato, and must have been familiar to Aristotle from his days of
study in the Academy. Though slightly misplaced (since it is
divided from the section on reduction of arguments to syllogistic
form by ch. 45, which deals with reduction from one figure to
another), ch. 46 is not seriously out of place. It would have been
'2.b77n.2,78n.3. 2 2.b 364 n.
3 Arch. f. d. Gesch. d. Phil. xiii (1900), 23-72.
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natural enough as part of the section comprised in chs. 32—-45 and
dealing with possible sources of error in the reduction of argu-
ments to syllogistic form. Cf. cupBaiver 8 éviore xai év 1j Totabry
Tdéer 7V Spwy dmardofar kTA. (46. 52P14) with moAddkis pév odv
dmardofar cupPaiver kTA. (33. 47P15) and similar expressions ib. 38,
40, 34. 48%24.

The structure of the second book is by no means so clear as
that of the first. It begins with a section (chs. 1-15) which brings
out what may be called properties of the syllogism, following from
its structure as exhibited in i. 4-6—viz. (1) the possibility of
drawing a fresh conclusion from the conclusion of a syllogism, or
by parity of reasoning with the original conclusion (ch. 1); (2) the
possibility of drawing true conclusions from false premisses (chs.
2-4) ; (3) the possibility of proving one premiss of a syllogism from
the conclusion and the converse of the other premiss (chs. 5-7);
(4) the possibility of proving the opposite of one premiss from the
other premiss and the opposite of the conclusion (chs. 8-10);
(5) the possibility of a particular application of the last process,
viz. reducito ad tmpossibile (chs. 11-14); (6) the possibility of
drawing a conclusion from two opposite premisses (ch. 15). The
object of these exercises in the use of the syllogism may be best
described in the words which Aristotle applies to one of them, viz.
76 dvrioTpédew, the conversion of syllogisms (chs. 8-10). Of this
exercise he says in Top. 163229-36 that it is useful wpds yvpvaciav
kal pedérmy 7OV TowvTwY Adyww.

From this section Aristotle passes to a rather loosely connected
section in which he exposes certain dangers that beset us in
argument. The first of these is pefitio principts (ch. 16). The
second is ‘false cause’: when a syllogism leads to a false conclu-
sion, there must be somewhere a false premiss, but it is not easy
to detect this (chs. 17, 18). To these two topics he adds certain
others concerned with the practice of dialectical argument—hints
on how to avoid admissions which will lead to an unwelcome con-
clusion, and how to disguise one’s own argument (chs. 19, z20).
To these he tacks on a chapter (z1) on the question how it can
happen that, while knowing or believing one or even both of the
premisses which entail a certain conclusion, we may fail to draw
the conclusion, or even hold a belief opposite to it. His solution
turns on a distinction between universal knowledge, particular
knowledge, and actualized knowledge' which is closely akin to

! 67845
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the distinction drawn in An. Post. 71217-30, and may be even
later than it, since the latter passage draws only the distinction
between universal and particular knowledge.® It will be seen that
chs. 16—21 form no organic unity. They are a series of isolated
essays grouped together for lack of organic connexion with any of
the other sections of the book.

Next comes an isolated chapter (22} which itself deals with two
unconnected subjects: (1) various rules showing under what con-
ditions the convertibility of two terms can be inferred, and (z) a
rule for comparing two objects in respect of desirability. The
present position of the chapter is probably due to the fact that
one principle laid down in it becomes the basis for the treatment
of the inductive syllogism in ch. 23 (where 68b24-7 refers back to
22, 68321-5).

Finally there is a section (chs. 23—7) in which Aristotle examines
five special types of argument with a view to showing that all
methods of producing conviction by argument are reducible to
one or other of the three figures of syllogism.? Maier’s arguments
for considering chs. 25 and 26 as later than 23, 24, and 273 seem to
me unconvincing.

The Posterior Analytics falls into five main parts. In i. 1-6
Aristotle states the conditions which are necessary to constitute
a demonstration, or scientific proof, and which together form the
essence or definition of demonstration. In i. 7-34 he states the
properties which a demonstration possesses by virtue of having this
essential nature. This part of the work hangs loosely together,
and contains, in particular, two somewhat detached sections—
chs. 16-18 dealing with error and ignorance, and chs. 33—4 dealing
with (a) the relation between demonstrative knowledge and
opinion and (b) that quickness of intelligence (dyx{voia) which in
the absence of demonstrative knowledge of the causation of a
given effect enables us to guess its cause correctly. In ii. 110 he
deals with one specially important characteristic of demonstra-
tion, viz. that the demonstration that a subject has a certain
property can become the basis of a definition of the property. In
ii. 1118 he deals with a number of special questions connected with
demonstration. Finally in ii. 19 he considers how the indemon-
strable first principles from which demonstration proceeds them-
selves come to be known.

’ T 13299, 2 68bg-—13.
3 il. a 453 n. 2, 472 .
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II

THE RELATION OF THE PRIOR TO THE POSTERIOR
ANALYTICS

AN editor of these works is bound to form some opinion on their
relation to each other and to Aristotle’s other works on reasoning,
the Topics and the Sophistict Elenchi; he may be excused from
considering the Categories and the De Interpretatione, whose
authenticity is not certain, and which do not deal with reasoning.
We may assume that the Topics and the Sophistici Elenchi are
earlier than either of the Analytics. They move more completely
than the Analytics within the circle of Platonic ways of thinking.
They discuss many arguments in a way which could have been
immensely improved in respect of definiteness and effectiveness
if the writer had already had at his command the theory of the
syllogism, as he has in the Prior and (as will be shown) in the
Posterior Analytics; and we can hardly suppose that in writing
them he dissembled a knowledge which he already had.

It is true that the word ouvAdoyiauds occurs occasionally in the
Topics, but in some of these passages the word has not its technical
meaning of ‘syllogism’, and others are best regarded as later
additions made after the Analytics had been written. Scholars
are agreed that Topics ii-vil. 2 at least are older than any part of
the Analytics. Maier® thinks that bks. i, vii. 3—5, viii, and ix (the
Sophistici Elenchi) are later additions; Solmsen thinks that only
bks. viii and ix are later ; we need not inquire which of these views
is the true one. The main question which divides scholars at
present is whether the Prior or the Posterior Analytics is the
earlier. The traditional view is that the Prior is the earlier;
Solmsen has argued that the Posterior is (as regards its main
substance) the earlier. Nothing can be inferred from the names
Prior and Posterior. Aristotle refers to both works as ra dvalvrikd.
Our earliest evidence for the names Prior and Posterior Analytics
is much later than Aristotle. It is possible that the names pre-
serve a tradition about the order of the writing of the two works;
but it is equally possible that they refer to what was deemed the
logical order.

The traditional view has been best stated, perhaps, by Heinrich
Maier. He holds that what first stimulated Aristotle to thinking
about logic was the scepticism current in some of the philosophical

'i.b78n. 3.
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schools of his time—the Megarian, the Cynic, the Cyrenaic school ;
that he evolved his theory of dialectic, as it is expressed in the
Topics, with a view to the refutation of sceptical arguments.
Further, he holds that in his formulation of dialectical method
Aristotle was influenced by Plato’s conception of dialectic as con-
sisting in a twofold process of ocvvaywyr, the gradual ascent from
more particular Forms to the wider Forms that contained them,
and 8waipeots, the corresponding ordered descent from the widest
to the narrowest Forms; a conception which naturally gave rise
to the doctrine of predicables which plays so large a part in the
Topics. Maier thinks further that reflection on the shortcomings
of the Platonic method of division—shortcomings to which
Aristotle more than once refers—led him to formulate the syllo-
gistic procedure in the Prior Amalytics, and that later, in the
Posterior Analytics, he proceeded to deal with the more special-
ized problem of the scientific syllogism, the syllogism which, in
addition to observing the rules of syllogism, proceeds from pre-
misses which are ‘true, prior in logical order to the conclusion,
and immediate’.

Solmsen’s view, on the other hand, is that, having formulated
the method of dialectic in the Topics, Aristotle next formulated
the method of strict science in the Posterior Analytics, and finally
reached in the Prior Analytics the general account of the syllo-
gism as being the method lying at the base both of dialectical
argument and of scientific reasoning. Thus for the order Dialectic,
Analytic, Apodeictic he substitutes the order Dialectic, Apodeictic,
Analytic. It will be seen that the order he reaches, in which the
most general amount of method follows the two particular
accounts, is more symmetrical than that assigned in the tradi-
tional view; and it is obviously a not unnatural order to ascribe
to Aristotle’s thinking. Further, he attempts to show that the
circle of ideas within which Aristotle moves in the Posterior
Analytics is more pugely Platonic than that presupposed by the
Prior Analytics. And he makes a further point. He reminds us!
of what is found in the Polstics. It is, as Professor Jaeger has
shown, highly probable that in the Politics the discussion of the
than the purely descriptive account of various constitutions,
many of them far from ideal, which we find in bks. iv—vi. In the
former part of the work Aristotle is still under the influence of

! p. s6.
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Plato’s search for the ideal; in the latter he has travelled far from
his early idealism towards a purely objective, purely scientific
attitude for which all existing constitutions, good and bad alike,
are equally of interest. Solmsen traces an analogous development
from the Posterior Analytics to the Prior. In the Posterior Analy-
tics Aristotle has before him the syllogism which is most fully
scientific, that in which all the propositions are true and necessary
and the terms are arranged in the order which they hold in a tree
of Porphyry—the major term being the widest, the middle term
intermediate in extent, and the minor the narrowest; in fact, a
first-figure syllogism with true and necessary premisses. And this
alone, Solmsen thinks, is the kind of syllogism that would have
been suggested to Aristotle by meditation on Plato’s Saipeots,
which proceeds from the widest classes gradually down to the
narrowest. In the Prior Analytics, as in the middle books of the
Politics, he has widened his ideas so as to think nothing common
or unclean, no syllogism unworthy of attention so long as the
conclusion really follows from the premisses; and thus we get
there syllogisms with untrue or non-necessary premisses, and
syllogisms (in the second and third figures) in which the natural
order of the term is inverted.

A minor feature of Solmsen’s view is that he thinks Posterzor
Analytics bk. ii later than bk. i—separated from it by the eighth
book of the Topics and by the Sophistict Elenchi—though earlier
than the Prior Analytics; and he finds evidence of the gap be-
tween the two books in the fact that while in the first book
mathematical examples of reasoning predominate almost to the
exclusion of all others, in the second book examples from the
physical sciences are introduced more and more.

There is much that is attractive in Solmsen’s view, and it
deserves the most careful and the most impartial consideration.
What we have to consider is whether the detailed contents of the
two Analytics tell in favour of or against his view.

We may begin with a study of the references in each work to the
other. We must realize, of course, that references may have been
added later, by Aristotle or by an editor. We must consider each
reference on its merits, and ask ourselves (1) whether it is so
embedded in the argument that if we remove it the argument
falls to pieces, or is so loosely attached that it can easily be
regarded as a later addition. And (2) apart from the mode of the
reference, we must ask ourselves whether Aristotle is assuming
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something which he would have no right to assume as already
proved within the work in which the reference occurs—no right
to assume unless he had proved it in a previous work ; and whether
the previous work must be, or is likely to be, that to which the
reference is given. This study of the references is a minute and
sometimes rather tedious matter, but it is a necessary, though not
the most important, part of an inquiry into the order of writing
of different works. I will pass over the references from which no
sure conclusion can be drawn—the references forward to the
Posterior Analytics in An. Pr. 24P12-14 and 43°36—7 and the
possible reference in 32b23, the references back to the Prior
Analytics in An. Post. 77°34-5 and grbiz—14 and the possible
reference in gsPqo-9622. I will take the remaining references in
order.

(1) i. 4. 25P26. ‘After these distinctions let us now state by what
means, when, and how every syllogism is produced ; subsequently
we must speak of demonstration. Syllogism should be discussed
before demonstration, because sylogism is the more general;
demonstration is a sort of syllogism, but not every syllogism is a
demonstration.” This reference (‘subsequently’, etc.} is not em-
bedded in the argument, and is easily enough detached. It cannot,
however, be neglected. We must consider with it the opening
words of the book (z4%10): ‘We must first state the subject of our
inquiry : its subject is demonstration, or demonstrative science.’
We can, I believe, feel pretty sure that in these two passages
Aristotle himself is speaking. Two interpretations are, however,
possible. One is that the words belong to the original structure of
the Prior Analytics, that Aristotle’s subject all along was demon-
stration, and that the treatment of syllogism in the Prior Analy-
tics was meant to be preliminary to the study of demonstration in
the Posterior Analytics, on the ground actually given, viz. that it
is proper to examine the general nature of a thing before examin-
ing its particular nature. The other is that these two sentences
were added after Aristotle had written both works, and reflect
simply his afterthought about the logical relation between the
two. Obviously this interpretation ascribes a rather disingenuous
procedure to Aristotle. He is supposed to have first worked out a
theory of demonstration, without having discovered that demon-
stration is but a species of syllogism ; then to have discovered that
it is so, and the nature and rules of the genus to which it belongs,
and then to have said ‘let us study the genus first, because we
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obviously ought to study the genus before the species’. I do not
say this procedure is impossible, but I confess that it seems to me
rather unlikely.

(2) An. Post. i. 3. 73*7. ‘It has been shown that the positing of
one term or one premiss. . . never involves a necessary consequent ;
two premisses constitute the first and smallest foundation for
drawing a conclusion at all, and therefore a fortiori for the
demonstrative syllogism of science.” The reference is to An. Pr.
34*16—21 or to 4ob30-7. No proof of the point is offered in the
Posterior Analytics itself. If it had not been established already,
as it is in the Prior Analytics and there alone, it would be the
merest assumption. Therefore to cut out this reference as a late
addition would involve cutting out the whole context in which
it occurs.

(3} Ib. 733r1. ‘If, then, A is implied in B and C, and B and C
are reciprocately implied in one another, it is possible, as has been
shown in my writings on syllogism, to prove all the assumptions
on which the original conclusion rested, by circular demonstra-
tion in the first figure. But it has also been shown that in the other
figures either no conclusion is possible, or at least none which
proves both the original premisses.” Not only are the two explicit
references references to An. Pr. ii. 5 and ii. 6-7, but the phrases
‘the first figure’, ‘the other figures’, which are explained only
in the Prior Amnalytics, are used as perfectly familiar phrases.
Evidently the whole paragraph would have to be treated by
Solmsen as a later addition; and with the omission of this Aris-
totle’s disproof of the view that all demonstration is circular be-
comes a very broken-backed affair..

(4) i. 16. 80%. ‘Error of attribution occurs through these causes
and in this form only—for we found that no syllogism of universal
attribution was possible in any figure but the first’—a reference
to An. Pr.i. 5-6. Tha reference is vital to the argument ; further,
it is made in the most casual way; what Aristotle says is simply
‘for there was no syllogisin of attribution in any other figure’.
We can feel quite sure that ch. 16 at least was written after the
Prior Analytics.

(5) i. 25. 86P1o. ‘It has been proved that no conclusion follows
if both premisses are negative.” This is proved only in A#n. Pr. i.
4-6; the assumption is vital to the proof in An. Post. i. 25.

Summing up the evidence from the references, we may say that
references (2), (3), (4), (5) show clearly that An. Post. i. 3, 16, 25
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were written after the Prior Analytics, and that reference (x) is
more naturally explained by supposing that the Prior Analytics
was written before and as a preliminary to the Posterior Analytics.
The other references prove nothing except that Aristotle meant
the Prior Amalytics to precede the Posterior in the order of
instruction.

There is, however, another way in which we can consider the
explicit references from one book to another. Many of Aristotle’s
works, taken in pairs, exhibit cross-references backward to one
another; and this must be taken to indicate either that the two
works were being written concurrently, or that a book which was
written earlier was later supplied with references back to the other
because it was placed after it in the scheme of teaching—which is
what Solmsen supposes to have happened to the Posterior Analy-
tics in relation to the Prior. But it is noticeable that no such cross-
references occur here. The references in the Prior Analytics to the
Posterior are all forward ; those in the Posterior Analytics to the
Prior are all backward. If the order of writing did not correspond
to the order of teaching, we should expect some traces of the order
of writing to survive in the text; but no such traces do survive.
This is an argument from silence, but one which has a good deal
of weight.

We must now turn to consider whether, apart from actual
references, the two works give any indication of the order in
which they were written. It may probably be said without fear
of contradiction that none of the contents of the Prior Analytics
certainly presuppose the Posterior. Let us see whether any of
the contents of the Posterior Analytics presuppose the Prior.
The scrutiny, involving as it does an accumulation of small
points, is bound to be rather tedious; but it will be worth mak-
ing it if it throws any light on the question we are trying to
solve. Broadly speaking, the nature of the evidence is that
the Posterior Analytics repeatedly uses in a casual way terms
which have been explained only in the Prior, and assumes doc-
trines which only there have been proved. If this can be made
good, the conclusion is that before the Posterior Analytics was
written either the Prior must have been written, or an earlier
version of it which was so like it that Solmsen’s contention
that the philosophical logic of the Posterior Analytics was an
earlier discovery than the formal logic of the Prior falls to the
ground.
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First, then, we note that in An. Post. i. 2. 71°17-18 Aristotle
defines demonstration as a syllogism productive of scientific
knowledge, ovAloyiouds émornuominds. No attempt is made to
explain the term ‘syllogism’, and we must conclude that the
meaning of the term is well known, and well known because it
has been explained in the Prior Analytics.

1. 6. 74P29 has a casual reference to ‘the middle term of the
demonstration’. But it is only in the Prior Analytics that it is
shown that inference must be by means of a middle term. Refer-
ences to the middle term as something already known to be
necessary occur repeatedly in the Posterior Analytics.! Similarly,
in i. 6. 75336, 11. 77°12, 19 there are unexplained references to 16
mpdTov, TO TpiToV.

i. 9. 81Pro-14 assumes, as something already known, that every
syllogism has three terms, and that an affirmative conclusion
requires two affirmative premisses, a negative conclusion an
affirmative and a negative premiss.

An. Post. i. 13 is admitted by Solmsen to be later than the Prior
Analytics, and rightly so. For according to his general thesis the
main framework of the Posterior Analytics is based on the con-
sideration of a Platonic chain of genera and species—let them be
called 4, B, C in the order of decreasing extension—and Aristotle
contemplates only the inferential connecting of C as subject
with A as predicate by means of the intermediate term B; i.e.,
Solmsen conceives Aristotle as being aware, at this stage, only of
the first figure of the syllogism, and as discovering later the
second and third figures, which are of course discussed fully in the
Prior Analytics. But in this chapter? an argument in the second
figure (referred to quite familiarly in P24 as ‘the middle figure’)
forms an integral part of Aristotle’s treatment of the question
under discussion. It is of course easy to say that this is a later
addition, but the question is whether we shall not find that so
many things in the Postertor Analytics have from Solmsen’s point
of view to be treated as later additions that it is sounder to hold
that the work as a whole is later than the Prior Analytics.

Again, the theme of i. 14 is that ‘of all the figures the most
scientific is the first’; i.e. the whole set of figures, and the nomen-
clature of them as first, second, third, is presupposed. This quite

' i 6. 74P29-75%17; 7. 75P11; 9. 76%9; 11. 77°8; 13. 788, 13; 15. 79355 19.
81b17; 24. 86314; 25. 86P18; 29. 87P6; 33. 89214, 16; ii. 2 passim; 3. go3s5; 8.
9337; 11 passim; 12. 95°36; 17. 994, 21. z 28by3_28,
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clearly presupposes the Prior Analytics. Not only is the distinc-
tion of figures and their nomenclature presupposed, but also the
rules, established only in the Prior Analytics, that the second
figure proves only negatives! and the third figure only particular
propositions.? And further it is assumed without discussion that
arguments in the second and third figures are strictly speaking
validated only by reduction to the first figure3—precisely the
method displayed in detail in the treatment of these figures in
An. Pr.i. 5, 6. Itisassumed, again, in i. 15 that the minor premiss
in the first figure must be affirmative,* and that in the second
figure one premiss must be affirmative.s

An. Post. i. 17. 8oPz20 casually uses the phrase 6 peilov dxpov,
which presupposes the doctrine of the syllogism stated in A»n. Pr.
i. 4. b23 presupposes what is shown at length in A#n. Pr. i. 4, that
in the first figure the minor premiss must be affirmative. 8123
refers casually to 76 péoov oxfina, the second figure, and 8135-14
relates to error arising in the use of that figure.

1. 21 says® that a negative conclusion may be proved in three
ways, and this turns out to mean ‘in each of the three figures’;?
the three figures are expressly referred to in 82b30-1. Once more
it is assumed that in the first figure the minor premiss must be
affirmative ;® the proof is to be found in A#n. Pr. i. 4.

i. 23 alludes to arguments in the moods Barbara, Celarent,
Camestres, and Cesare.?

i. zg. 87216 makes a casual reference to ‘the other figures’; ii. 3.
9ob6, 7 a casual reference to the three figures; ii. 8. ¢328 a casual
reference to the first figure.

Taking together the explicit references and the casual allusions
which presuppose the Prior Analytics, we find that at least the
present form of the following chapters must be dated after that
work:i. 2, 3,6, 7,9, 11, 13-17, 19, 21, 23-5, 29, 33; 1. 2, 3, 8, I1, 12,
17. Thus of the thirty-four chapters of the first book eighteen
explicitly (leaving out doubtful cases) presuppose the doctrine of
the syllogism as it is stated at length in the Prior Analytics. 1f
the Posterior Analytics was written before the Prior, we should
have to assume a very extensive rewriting of it after the Prior
Analytics had been written.

I think I should be describing fairly the nature of Solmsen’s

1 49825, 2 1b.27. 3 Ib.2g. * 79P17—proved in An. Pr. i 4.
5 7g9b20—proved in An. Pr. 1. 5. 6 gaby.
7 Tb, 5-16, 16-21, 21-8. 8 Ib. 1. 9 84b31-3, 8531-72.
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argument if I said that his attempt is to prove that the philo-
sophical atmosphere of the Posterior Analytics is an early one,
belonging to the time when Aristotle had hardly emerged from
Platonism and had not yet attained the views characteristic of his
maturity. I will not pretend to cover the whole ground of Solm-
sen’s arguments, but will consider some representative ones.

A great part of his case is that the preoccupation of An. Post. i
with mathematics is characteristic of an early period in which
Aristotle was still much under the influence of Plato’s identifica-
tion (in the Republic, for instance) of science with mathematics.
The preoccupation is not to be denied, but it is surely clear that
at any period of Aristotle’s thought mathematics must have
appeared to him to represent in its purity the ideal of strict
reasoning from indubitable premisses—with which alone, in the
Posterior Analytics, he is concerned. Throughout the whole of his
works we find him taking the view that all other sciences than
the mathematical have the name of science only by courtesy,
since they are occupied with matters in which contingency plays
a part. It is not Plato’s teaching so much as the nature of things
that makes it necessary for Aristotle, as it in fact makes it neces-
sary for us, to take mathematics as the only completely exact
science.

Let us come to some of the details of the treatment of mathe-
matics in the Posterior Analytics. Solmsen claims' that Aristotle
there treats points, lines, planes, solids as constituting a chain of
Forms—an Academic doctrine professed by him in the Protrepti-
cus but already discarded in the (itself early) first book of the
Metaphysics. The conception of a chain of Forms of which each
is a specification of the previous one is, of course, Platonic, but
there is no evidence that Aristotle ever thought of points, lines,
planes, solids as forming such a chain. Nor is there any evidence
that Plato did—though that question must not be gone into here.
Let us look at the Aristotelian evidence. What the Protrepticus
says? is: ‘Prior things are more of the nature of causes than
posterior things; for when the former are destroyed the things
that have their being from them are destroyed; lengths when
numbers are destroyed, planes when lengths are destroyed, solids
when planes are destroyed.” There is no suggestion that planes,
for instance, are a species of line. What is said is simply that
planes are more complex entities involving lines in their being.

' p.83. 2 fr, 52, p. 60. 26 Rose?.
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This has nothing to do with a chain of Forms such as is contem-
plated in Plato’s swaywys and Swipeors, where each link is a
specification of the one above it.

Now what does the Metaphysics say? In 4 1or7b17-21 Aristotle
mentions the same view, ascribing it to ‘some people’, but not
repudiating it for himself—though he probably would have
repudiated one phrase here used of the simpler entities, viz. that
they are ‘inhering parts’ of the more complex; for the view to
which he holds throughout his works is that while points are
involved in the being of lines, lines in that of planes, and planes
in that of solids, they are not component parts of them, since for
instance no series of points having no dimension could make up
a line having one dimension.

Met. A. 99221019 is a difficult passage, in which Aristotle is not
stating his own view but criticizing that of the Platonists. The
point he seems to be making is this: The Platonists derive lines,
planes, solids from different material principles (in addition to
formal principles with which he is not at the moment concerned)—
lines from the long and short, planes from the broad and narrow,
solids from the deep and shallow. How then can they explain
the presence of lines on a plane, or of lines and planes in a solid?
On the other hand, if they changed their view and treated the
deep and shallow as a species of the broad and narrow, they would
be in an equal difficulty; for it would follow that the solid is a
kind of plane, which it is not. The view implied as Aristotle’s
own is that undoubtedly the planes presuppose lines, and the
solids planes, but that equally certainly the plane is not a kind of
line nor the solid a kind of plane.

Now this view is not the repudiation of anything that is said in
the Posterior Analytics. What Aristotle says® is that the line is
present in the being and in the definition of the triangle, and the
point in that of the line. But this is not to say that the triangle,
for instance, is a species of the line, but only that there could not
be a triangle unless there were lines, and that the triangle could
not be defined except as a figure bounded by three straight lines;
i.e., Aristotle is not describing points, lines, plane figures as
forming a Platonic chain of Forms at all. In fact there is no work
in which he maintains the difference of yém more firmly than he
does in the Posterior Analytics. The theory expressed in the
Protrepticus and referred to in Met. A and 4, if it had treated the

T 73%3s.
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line as a species of point, the plane as a species of line, etc., would
equally have treated points, lines, planes, solids as descending
species of number ;! but in Post. An. 75238-b14 he scouts the idea
that spatial magnitudes are numbers, and in consequence main-
tains that it is impossible to prove by arithmetic the propositions
of geometry.

Thus the doctrine of the Posterior Analytics is not the stupid
doctrine which treats numbers, points, lines, planes, solids as a
chain of genera and species, but the mature view characteristic
of Aristotle throughout his works, that lines, for instance, are not
points nor yet made by a mere summation of points, but yet that
they involve points in their being; and Solmsen’s reason for
placing the Posterior Analytics earlier than Mef. 4 disappears.

Again, Solmsen treats the term &pos, which is common in the
Prior Analytics and comparatively rare in the Posterior, as the
last link in the process by which Aristotle gradually advanced
from the Platonic Form, with its metaphysical implications, to
something purely logical in its significance, the ‘Universal’ being
the intermediate link. We may, of course, grant that “Term’is a
more colourless notion than ‘Form’ or even than ‘Universal’,
standing as it does for anything that may become the subject or
predicate of a statement. Solmsen is probably right in describing
the three conceptions—Form, Universal, Term—as standing in
that same order chronologically. But if so, the more evidence we
can find of the word épos (in the sense of ‘term’) in the Posterior
Analytics, the later we shall have to date that work. Solmsen
speaks as if the word occurred only thrice.? But I have found
examples in i. 3. 72035, 73%9; 19. 81b10; 22. 84329, 36, 38; 23. 84P12,
16, 27; 25. 8627, 24 ; 26. 87912 ; 32. 88336, b5, 6. It is surely clear that
the notion was familiar to Aristotle when he wrote the Posterior
Analytics ; it is also clear that, whatever was the order of writing
of the Prior and the Posterior Analytics, it is only natural that the
colourless word épos should occur oftener in the work devoted to
formal logic than in that from which metaphysical interests are
never absent. Further, it is at least arguable that the casual use
of the word in the Posterior Analytics as something quite familiar
presupposes the careful definition of it in An. Pr. 24516,

Again, Solmsen treats® the instances Aristotle gives of the
second kind of ka6’ edrd*—straight and curved as alternative

1 See the Proptrepticus passage. 2 p. 86 n. 2.
3 p. 84. * 73%37-03.



RELATION OF PRIOR TO POSTERIOR ANALYTICS 17

necessary attributes of line, odd and even, etc., as corresponding
attributes of number—as evidence that Aristotle is still plainly
Platonic in his attitude. Might it not be suggested that the
nature of things, and not Plato, dictated this simple thought, and
that these are facts of which mathematics has still to take
account?

Take again Solmsen’s argument’ to show that when he wrote
the Posterior Analytics Aristotle still believed in separately exist-
ing Platonic Forms. His only argument for this is the passage in
ii. 19. 100%—9 where.Aristotle says: ‘From experience—i.e. from
the universal now stabilized in its entirety within the soul, the
one beside the many which is a single identity within them all—
originate the skill of the craftsman and the knowledge of the man
of science.” ‘The one beside the many’—this is the offending
phrase; and it must be admitted that Aristotle often attacks ‘the
one beside the many’, and insists that the universal exists only as
predicable of the many. But is the phrase capable only of having
the one meaning, and must we suppose that Aristotle always uses
it in the same sense? The passage is not concerned with meta-
physics; it is concerned with the growth of knowledge. No other
phrase in the chapter in the least suggests a belief in transcendent
Forms, and all (I would suggest) that Aristotle is referring to is the
recognition of the universal, not as existing apart from the many,
but as distinct from them while at the same time it is ‘a single
identity within them all’.- This, after all, is not the only passage
of the Posterior Analytics which refers to the Forms, and in none
of the others is their transcendent being maintained. In i. 11.
77%5 Aristotle points out that transcendent Forms are not needed
to account for demonstration, but only ‘one predicable of many’.
In i. 22. 83232 there is the famous remark: ‘The Forms we can
dispense with, for they are mere sound without sense; and even
if there are such things, they are not relevant to our discussion.’
Ini. 24. 85P18 he says: ‘Because the universal has a single meaning,
we are not therefore compelled to suppose that in these examples
it has being as a substance apart from its particulars—any more
than we need make a similar supposition in the other cases of
unequivocal universal predication.’

Aristotle states as the conditions of one term'’s being predicable
ka@’ adrdé of another that the subject term must be the first or
widest of which the predicate term can be proved, and that the

' p. &.
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predicate term must be proved of every instance of the subject
term, and illustrates this by the fact that equality of its angles to
two right angles is not a xaf’ atrd attribute of brazen isosceles
triangle, or even of isosceles triangle, nor on the other hand of
figure, but only of triangle." ‘The fixed order of this line’—figure,
triangle, isosceles triangle, brazen isosceles triangle (says Solmsen
on p. 87)—'Aristotle owes without doubt to the Platonic iai-
peats.” But is not the fixed order part of the nature of things, and
does not Aristotle owe his awareness of it to the nature of things
rather than to Plato? We must not overdo the habit of attrib-
uting everyone’s thought to someone else’s previous thought;
there are facts that are obvious to any clear-headed person who
attends to them, and one of these is that, of the given set of terms,
triangle is the only one for which having angles equal to two right
angles is ‘commensurately universal’, neither wider nor narrower
than the subject. And if Aristotle need not have owed his insight
here to Plato, still less should we be justified in concluding that the
Posterior Analytics is early because in it Aristotle uses a chain of
Forms such as Plato might have used; for the fact is that any
logician at any time might have used it.

A whole section of Solmsen's book? is devoted to showing the
substantial identity of Aristotle’s theory of dpyal{ with Plato’s
theory of vmoféoers. There can be little doubt that Aristotle’s
theory of dpyal finds its origin in Plato’s description of the method
of science, in the Republic. But the connexion is not more striking
than the difference. For one thing, Plato does not discriminate
between the different sorts of starting-point needed and used by
science. He simply says:? ‘Those who occupy themselves with the
branches of geometry and with calculations assume the odd and
the even, and the figures, and three kinds of angles, and other
things akin to these in each inquiry; and, treating themselves as
knowing these, they make them hypotheses and do not think fit
to give any further justification of them either to themselves or to
others.” Here, as Solmsen points out, it is not at first sight clear
whether what Plato depicts mathematics as assuming is terms or
propositions ; nor, if the latter, what kind of propositions. But I
believe Solmsen 1s right in supposing that what Plato is ascribing
to mathematicians is assumptions of the existence of Forms of
odd and even, triangles, etc., corresponding to the odd- or even-
numbered groups of sensible things, to sensible things roughly

' 73%32-74%3. * pp. 92-1o7. }so0c.
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triangular in shape, etc. There is no question of assuming
definitions.

Observe now how much more developed and explicit is Aris-
totle’s theory of dpxal. He distinguishes first between common
principles which lie at the basis of all science, and special prin-
ciples which lie at the basis of this or that science. Among the
latter he distinguishes between hypotheses (assumptions of the
existence of certain entities) and definitions.! And finally he lays
it down explicitly that while science assumes the definitions of all
its terms, it assumes the existence only of the primary entities,
such as the unit, and proves the existence of the rest.?

Next, while Plato insists that the hypotheses of the sciences are
really only working hypotheses, useful starting-points, requiring
for their justification deduction, such as only philosophy can give,
from an unhypothetical principle, Aristotle insists that all the
first principles, common and special alike, are known on their own
merits and need no further justification. And while he retains the
name ‘hypotheses’ for one class of these principles, he is careful to
say of them no less than of the others that they are incapable of
being proved—not only incapable of being proved within the
science, as Plato would have agreed, but incapable of being proved
at all. The attempt to prove the special principles (which include
the hypotheses) is in one passage’ mentioned but expressly said
to be incapable of success, just as the attempt to prove the com-
mon principles is in another passage* referred to merely as a
possible attempt, without any suggestion that it could succeed.

Further, while the entities which Plato describes mathemati-
cians as assuming are either Forms, or according to another
interpretation the ‘intermediates’ between Forms and sensible
things, the entities of which Aristotle describes mathematicians
as knowing the definition, and either assuming or proving (as the
case may be) the existence, are not transcendent entities at all
but the numbers and shapes which are actually present in sensible
things, though treated in abstraction from them.

In view of all this, valuable as Solmsen’s discussion of Greek
mathematical method is, I think it does not aid his main conten-
tion, that the Posterior Analytics belongs to an early stage of
Aristotle’s development in which he was still predominantly
under Plato’s influence.

Solmsen claims® that the following chapters of the first book

Tor2314-24. 2 76%33-6. 3 7631625, 4 77%20-31. 5 p.146 1. 2.
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are early, ‘so far as the problems found in them are concerned’:
7,9, 17, 19 ff. (i.e. 19-23), 32, 33, and probably 24, 25, 28, 29. This
may be true, but, as we have seen, all these chapters, except 2o,
22, 28, and 32, in their present form, at least, presuppose the
Prior Analytics. It may be added that ch. 22, so far from being
Platonic in tone, contains the harshest criticism of the theory of
Forms that Aristotle anywhere permits himself.! The chapters
which Solmsen claims to be undoubtedly early, not merely dem
Problem nach, are 2, 3, 4-6. 74P12, 10. 76231-P34, 11. 77226-35. But
we have seen that ch. 2 probably presupposes the Prior Analytics,
and that ch. 3 has a definite reference to that work and involves
knowledge of the three figures. Thus we are left with chs. 4-6.
74512, 10. 76%31-b34, 11. 77%26-35 as all that at the most could be
claimed with any confidence as earlier than the Prior Analytics—
just over four columns out of the thirty-seven and a half in the
book. These sections, which we might think of as earlier than the
Prior Analytics, since they make no use of the theory of syllogism,
we are not in the least bound to treat so, since the alleged Platonic
features which they are said to show are not specially Platonic at
all, but are such as might be found in almost any work of Aristotle.
After all, if the Posterior Analytics was later than the Prior, it
would be absurd to expect to find proof of this in every one of its
chapters. Since, then, a theory which makes so much of a patch-
work of the Posterior Analytics is inherently unlikely, and since
many chapters of it are much more clearly late than any are
clearly early, I prefer to regard the work, as a whole, as later than
the Prior Analytics—though I should not like to say that there
may not be some few chapters of it that were written before that
work.

But before finally committing ourselves to this view, we ought
to consider two general arguments that Solmsen puts forward.
One is this: that, having in the Topics recognized two kinds of
argument, a dialectical kind resting on 7émo: and a scientific kind
resting on wpordoeis, and having discussed the first kind at length
in the Topics, the natural order would be that Aristotle should
next discuss the second kind, as he does in the Posterior Analytics,
and then and only then discuss what was common to both kinds,
as he does in the Prior Analytics. That is a natural order, but
another would have been equally natural. Already in the Topics
Aristotle shows himself well aware of the two kinds of argument.

T 83%32-5.
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Might that awareness not have led him directly to trying to dis-
cover the form that was common to both kinds? And having got,
in the syllogism, a form that guaranteed the entailment of certain
conclusions by certain premisses, was it not natural that he should
then turn to ask what further characteristics than syllogistic
validity reasoning must possess in order to be worthy of the name
of demonstrative science? Apart from the matters of detail in
which, as I have pointed out, the Posterior Analytics presupposes
the Prior, 1 have the impression that throughout it Aristotle
betrays the conviction that he already has a method (viz. the
syllogism) which guarantees that if certain premisses are true
certain conclusions follow, but guarantees no more than this, and
that he is searching for a logic of truth to add to his logic of
consistency.

The second general argument of Solmsen’s to which I would
refer is this. He contrasts' the assured mastery of its subject
which the Prior Analytics shows from start to finish with the
tentative, halting, repetitive manner characteristic of the Pos-
terior Analytics, and treats this as evidence of the greater maturity
of the first-named work. To this argument two answers naturally
present themselves. First, it is well known that some of Aristotle’s
works have come down to us in a much more finished form than
others. For reasons which we do not know, some received much
more revision from him than others; and there is no difhculty in
seeing that the Prior Analyfics was much more nearly ready for
the press, to use the modern phrase, than the Posterior. And
secondly, the nature of their subject-matters naturally leads to a
difference of treatment. The syllogism was a brilliant discovery;
but, once its principle was discovered, the detail of syllogistic
theory, the discrimination of valid from invalid syllogisms, was
almost a mechanical matter ; while the philosophical logic treated
of in the Posterior Analytics is a very difficult subject naturally
leading to hesitation, to false starts, and to repetition. Anyone
who has taught both elementary formal logic and philosophical
logic to students will at once see the truth of this, and the falsity
of treating the Posterior Analytics as immature because it treats
in a tentative way a subject which is in fact very difficult.

The connexion of the syllogism with an Eidos-Kette is Solmsen’s
central theme ; and if he had confined himself to asserting this, and
the consequent priority, in Aristotle’s thought, of the recognition

! PP- 1434,
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of the first figure to that of the others, I should have agreed
heartily with him. But the Prior and the Posterior Analytics seem
to me to have the same attitude to the three figures; they both
recognize all three, and they both emphasize the logical priority
of the first figure; so that in their attitude to the figures I can see
no reason for dating the Posterior Analytics earlier than the Prior.
And in general, as I have tried to show, Professor Solmsen seems
to have under-estimated the maturity of thought in the Posterior
Analytics. He is undoubtedly right in urging that in the Posterior
Analytics there is very much which Aristotle has inherited from
Plato; but the same might be said of every one of Aristotle’s
works, and the fact forms no sound reason for dating this work
specially early.

It is impossible to speak with any certainty of the date of
writing of either of the Amnalytics. The latest historical event
alluded to is the Third Sacred War, alluded to in A#. Pr. 692,
which can hardly have been written before 353 B.c. The allusion
to Coriscus in An. Post. 85324 takes us a little later, since it was
probably during his stay at Assos, from 347 to 344, that Aristotle
made acquaintance with Coriscus. These allusions may, no doubt,
be later additions to works written before these dates, but there
are more weighty considerations that forbid us to place the
Analytics at an earlier date. Aristotle was born in 384. We must
allow time for the writing of the early dialogues, which probably
occupied pretty fully Aristotle’s twenties. We must allow time
for the writing of the Topics, not only a long work but one which
Aristotle himself describes as involving the creation of a new
Téxvn out of nothing, and as requiring much labour and much
time.! The immense amount of detail involved in the writing of
the Prior Analytics must itself have occupied a considerable
period. In the Posterior Analytics Aristotle has plainly travelled
far from the Platonism of his early years. The year 347, in which
Aristotle was thirty-seven years old, is about as early a date as
can be assigned to the Posterior Analytics. It is harder to fix a
terminus ad quem. The allusion to Coriscus by no means pins the
writing of the Posterior Analytics down to the period 347-344; for
there are allusions to him in many of Aristotle’s works, the writing
of which must have spread over a long time. There is, however,
one consideration which tells against fixing the date of the Analy-
tics much later than that period. Individual allusions in one work

1 Soph. El. 183P16-184b3,
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to another have not necessarily much weight, since they may be
later additions, but where we find an absence of cross-references
works which consistently refer back to another work are probably
later than it. There are cross-references between the Amnalytics
and the Topics, and if our general view be right the references in
the Topics to the Analytics must be later additions; and so is,
probably, the one reference in the De Interpretatione to the Prior
Analytics. But it is noticeable that while the Prior Analytics
are cited in the Eudemsan Ethics and the Rhetoric, and the
Posterior Analytics in the Metaphysics, the Fudemian Ethics, and
the Nicomachean Ethics, there are no references backwards from
either of the Analytics to any work other than the Topscs. This
points to a somewhat early date for the two Analytics, and they
may probably be assigned to the period 350-344, i.e. to Aristotle’s
late thirties. This allows for the wide distance Aristotle has
travelled from his early Platonism, while it still gives enough
time (though not too much, in view of his death in 322) for him to
write his great works on metaphysics, ethics, and rhetoric, and to
carry out the large tasks of historical research which seem to have
filled much of his later life.

II
THE PURE OR ASSERTORIC SYLLOGISM

ARISTOTLE was probably prouder of his achievement in logic than
of any other part of his philosophical thinking. In a well-known
passage' he says: ‘In the case of all discoveries the results of
previous labours that have been handed down from others have
been advanced gradually by those who have taken them over,
whereas the original discoveries generally make an advance that
is small at first though much more useful than the development
which later springs out of them.” This he illustrates by reference
to the art of rhetoric, and then he continues: ‘Of this inquiry, on
the other hand, it was not the case that part of the work had been
thoroughly done before, while part had not. Nothing existed at
all. . . . On the subject of reasoning we had nothing else of an
earlier date to speak of at all, but were kept at work for a long
time in experimental researches.’?

This passage comes at the end of the Sophistict Elenchi, which
is an appendix to the Topics; and scholars believe that these

1 Soph. El. 183b17-22. 2 Tb. 34-184%3.
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works were earlier than the Prior Analytics, in which the doctrine
of the syllogism was worked out. If Aristotle was right in dis-
tinguishing his achievement in the Topics from his other achieve-
ments as being the creation of a new science or art out of nothing,
still more would he have been justified in making such a claim
when he had gone on to work out the theory of syllogism, which
we regard as the greatest of his achievements as a logician. ‘Out
of nothing’ is of course an exaggeration. In the progress of
knowledge nothing is created out of nothing ; all knowledge, as he
himself tells us elsewhere,! proceeds from pre-existing knowledge.
There had been, in Greek thought, not a little reflection on logical
procedure, such as is implied for instance in Plato’s discussions of
the method of hypothesis, in the Phaedo and in the Republic. But
what Arnstotle means, and what he is justified in saying, is that
there had been no attempt to develop a systematic body of thought
on logical questions. His claim to originality in this respect is
undoubtedly justified.

The question remains, what Aristotle meant to be doing in his
logical inquiries. Did he mean to provide a purely contemplative
study of the reasoning process, or to aid men in their reasoning?
In the most elaborate classification of the sciences which he offers
us (in Metaphysics E)—that into the theoretical, the practical, and
the productive sciences—logic nowhere finds a place. Yet certain
passages make it probable that he would rather have called it an
art than a science. This is in no way contradicted by the fact that
in a great part of his logical works he is offering a purely theoretical
account of inference. It is inevitable that the exposition of any
art must contain much that is purely theoretical ; for without the
theoretical knowledge of the material of the art and the condi-
tions under which it works, it is impossible to provide the artist
with rules for his practical behaviour.

Aristotle’s practical purpose in writing his logic is indicated
clearly by the passage of comment on his own work to which I
have already referred. ‘Our programme was’, he says,? ‘to discover
some faculty of reasoning about any theme put before us from the
most generally accepted premisses that there are.” And again
‘we proposed for our treatise not only the aforesaid aim of being
able to exact an account of any view, but also the aim of ensuring
that in standing up to an argument we shall defend our thesis in
the same manner by means of views as generally held as possible’.?

Y dn. Post. 7181-2. 2 Soph. El. 183%37-8. 3 Ib. 183b3-6.
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And ‘we have made clear . . . the number both of the points with
reference to which, and of the materials from which, this will be
accomplished, and also from what sources we can become well
supplied with these: we have shown, moreover, how to question
or arrange the questioning as a whole, and the problems con-
cerning the answers and solutions to be used against the reason-
ings of the questioner’.’ And a little later he definitely refers to
logic as an art, the art which teaches people how to avoid bad
arguments, as the art of shoemaking teaches shoemakers how to
avoid giving their customers sore feet.?

This passage, it is true, is an epilogue to his treatment of
dialectical reasoning, in the Topics; but his attitude to the study
of the syllogism in Prior Analytics iis the same. That work begins,
indeed, with a purely theoretical study of the syllogism. But after
this first section’ there comes another* which begins with the
words: “We must now state how we may ourselves always have a
supply of syllogisms in reference to the problem proposed, and by
what road we may reach the principles relative to the problem;
for perhaps we ought not only to investigate the construction of
syllogisms, but also to have the power of making them.” This
purpose of logic—the acquiring of the faculty of discovering
syllogisms—is laterS again mentioned as one of the three main
themes of Prior Analytics i.

So far, then, Aristotle’s attitude to logic is not unlike his
attitude to ethics. In his study of each there is much that is pure
theory, but in both cases the theory is thought of as ancillary to
practice—to right living in the one case, to right thinking in the
other. But a change seems to come over his attitude to logic. In
the second book of the Prior Analytics, which scholars belicve to
be later than the first, ch. 19 seems to be the only one that is
definitely practical. In the Posterior Analytics there seems to be
none that is so.

It is with Prior Analytics i that we shall be first concerned ; for
it is here that Anstotle, by formulating the theory of syllogism,
laid the foundation on which all subsequent logic has been built
up, or sowed the seed from which it has grown. How did Aristotle
come by the theory of the syllogism? He nowhere tells us, and
we are reduced to conjecture. Now in one passage® he says that
the Platonic ‘division’ ‘is but a small part of the method we have

! Ib. 8-12. 2 Ib. 18481-8. 31 1-26.
4 i. 27-30. 5 479%2-5. 6 46331-3.
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described ; for division is, so to say, a weak syllogism’; and
Heinrich Maier has fastened on the Platonic ‘division’ as the
probable source of the theory of syllogism. He thinks that re-
flection on the shortcomings of the Platonic method of division
(which Aristotle points out in detail) led him to formulate his own
theory. But there is force in Shorey’s remark’ that ‘the insistent
and somewhat invidious testing of the Platonic diaeresis by the
syllogism reads more like the polemical comparison of two finished
and competing methods than the record of the process by which
Aristotle felt the way to his own discovery’. In particular, it is
clear that syllogism has no connexion with the characteristic
element in Platonic division, viz. the recognition of species
mutually exclusive, and exhaustive of the genus; there is no
‘either . . . or’ in the syllogism as Aristotle conceives it. But there
is another element in Platonic division with which we . may well
connect the syllogism, viz. the recognition of chains of classes, in
which each class is a specification of that above it in the chain.
And, as Shorey pointed out, there is one passage in which Plato
comes very near to the principle of the syllogism. In Phaedo
104 e-105 b he says that the presence of a specific nature in an
individual introduces into it the generic nature of which the
specific nature is a specification; threeness introduces oddness
into, and excludes evenness from, any individual group of three
things. Now Aristotle’s usual mode of formulating a premiss—
the mode that is almost omnipresent in the Prior Analytics—is
to say that one thing ‘belongs to’ another. Plato is thus in germ
formulating the syllogism ‘Oddness belongs to threeness, Three-
ness belongs to this group, Therefore oddness belongs to this
group’, and the syllogism ‘Evenness does not belong to threeness,
Threeness belongs to this group, Therefore evenness does not
belong to this group’—typical syllogisms in Barbara and Celarent.

Plato is not writing logic. His interest is metaphysical; he is
working up to a proof of the immortality of the soul. But he
recognizes the wider bearings of his contention. He goes on to
say? that instead of his old and safe but stupid answer—his
typical answer in the first period of the ideal theory—to the
question what makes a body hot, viz. that heat does, he will now
give a cleverer answer, such as the answer ‘fire does so’ ; the general
principle being that the presence of a specific nature in a subject
entails the presence of the corresponding generic nature in it ; i.e.,

Y Class. Philology, xix. 6. 2 105b—.
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he treats it as a universal metaphysical fact that the presence of
generic natures in particular things is mediated by the presence
of specific forms of these generic natures. And in his theory of
first-figure syllogisms Aristotle does little more than give a logical
turn to this metaphysical doctrine. The connexion of Aristotle’s
theory of syllogism with this passage of the Phaedo seems to be
made clear, as Shorey points out, by the occurrence not only of
the word mapeiva:, a word very characteristic of the Theory of
Ideas, in Aristotelian passages, to express the relation of predi-
cate to subject in the propositions of a syllogism, but also of the
more definite and unusual words émgépew (‘to bring in’) and
guwvemdéper (‘to bring in along with itself’) to express the intro-
duction of the generic nature by the specific.’2

The occurrence of these words in the Topics in this very special
meaning is clear evidence of the impression which the Phaedo
passage made on Aristotle’s mind. But the passage does not seem
to have immediately suggested to him the theory of syllogism;
for the Topics passages have no reference to that. We may, how-
ever, suppose that in course of time, as Aristotle brooded over the
question what sort of data would justify a certain conclusion, he
was led to give a logical turn to Plato’s metaphysical doctrine,
and tosay: ‘That which will justify us in stating that C is 4, or
that it is not A4, is that C falls under a universal B which drags the
wider universal 4 with it, or under one which excludes A." This
is very easily translated into the language which he uses in
formulating the principle of the first figure:3 “Whenever three
terms are so related to one another that the last is contained in
the middle as in a whole, and the middle is either contained in or
excluded from’ (the same alternatives of which the Phaedo takes
account) ‘the first as in or from a whole, the extremes must be
related by a perfect syllogism.” And the fact that only the first
figure answers to Plato’s formula is the reason why Aristotle puts
it in the forefront, describes only first-figure arguments as perfect
(i.e. self-sufficient), and insists on justifying all others by reduc-
tion to that figure. Aristotle’s translation of Plato’s metaphysical
doctrine into a doctrine from which the whole of formal logic was
to develop is a most remarkable example of the fertilization of
one brilliant mind by another.

U An. Pr. 44%4, 5, 45%10; Top. 126b22, 25.
2 Cf. Phaedo 104 € 10,1052 3, 4, d 10 with An., Pr. 52b7, Top. 144%16, 17, 27,
29, 30, 157°23. 3 An. Pr, 25P32-5.
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The formulation of the dictum de omni et nullo which I have just
quoted might seem to commit Aristotle to a purely class-inclusion
theory of the judgement, and such a theory does indeed play a
part in his thought ; for it dictates the choice of the phrases major
term, middle term, minor term, which he freely uses. But it by
no means dominates his theory of the judgement. For, in the first
place, his typical way of expressing a premiss (a way that is almost
omnipresent in the Prior Analytics) is not to say ‘B is included in
A’, but to say ‘A belongs to B’, where the relation suggested is not
that of class to member but that of attribute to subject. And in
the second place, it is only in the Prior Analytics that the class-
inclusion view of judgements appears at all. In the De Interpre-
tatione, where he treats judgements as they are in themselves, not
as elements in a syllogism, he takes the subject-attribute view of
them; and in the Posterior Analytics, where he treats them as
elements in a scientific system and not in mere syllogisms, the
universality of judgements means the necessary connexion of sub-
ject and predicate, not the inclusion of one in the other.

We may next turn to consider how Aristotle assures himself of the
validity of the valid and of the invalidity of the invalid moods. To
begin with, he only assumes the dictum de omni et nullo, which as we
have seen guarantees the validity of Barbara and Celarent, in the
first figure. It equally guarantees the validity of Darii and Ferio,
and of this he offers no proof. But when he comes to consider other
possible moods, he has no general principle towhich he appeals ; he
appeals in every case to a pair of instances from which we can see
that the given combination of premisses cannot guarantee any con-
clusion. Take, for instance, the combination All Bis A, NoC is B.
We cannot infer a negative ; for, while all men are animals and
no horse is a man, all horses are animals. Nor can we infer an
affirmative ; for, while all men are animals and no stones are men,
no stones are animals.! The difference of procedure that Aristotle
adopts is to a certain degree justified. To point out that all
animals are living things, all men are animals, and all men are
living things would not show that Barbara is a valid form of
inference; while the procedure he follows with regard to the
combination All Bis A, No Cis B does show that that combination
cannot yield a valid conclusion—provided that the propositions
he states (‘All men are animals’, etc.) are true. Yet it is not a
completely satisfactory way of proving the invalidity of invalid

! An. Pr. 26%2-9.
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combinations; for instead of appealing to their form as the source
of their invalidity, he appeals to our supposed knowledge of
certain particular propositions in each case. Whereas in dealing
with the valid moods he works consistently with ABI" for the
first figure, MNE for the second, /IPX for the third, and, by
taking propositional functions denoted by pairs of letters, not
actual propositions about particular things, makes it plain that
validity depends on form, and thus becomes the originator of
formal logic, he discovers the invalidity of the invalid moods
simply by trial and error. The insufficiency of the proof is veiled
from his sight by the fact that he takes it to be not a mere matter
of fallible experience, but self-evident, that all horses are animals
and no stones are animals——relying on the correctness of a system
of classification in which certain inclusions and exclusions are
supposed to be already known. He would have done better to
point to the obvious fact that the propositions ‘All B is 4 and
No C is B’ have no tendency to show either that all or some or no
C is A or that some C is not 4.

It is only syllogisms in the first figure that are directly validated
by the dictum de omni et nullo. For the validation of syllogisms in
the other two figures Aristotle relies on three other methods—con-
version, reductio ad impossibile, and éxfecis—about each of which
something must be said.

(1} All the moods of the second and third figures but four? are
validated by means of the simple conversion of premisses in £ or
I, with or without change of the order of the premisses and a
corresponding conversion of the conclusion. Cesare, for instance,
is validated by simple conversion of the major premiss; No P is
M, AL S is M becomes No M is P, Al S is M, from which it
follows directly that no S is P. Camestres is validated by con-
version of the minor premiss, alteration of the order of the
premisses, and conversion of the resultant conclusion; All P is M,
No S is M becomes No M is S, All P is M, from which it follows
that no P is S, and therefore that no S is P. To such validation
no objection can be taken. But in the discussion of conversion
which Aristotle prefixes to his discussion of syllogism he says®
that All B is A entails that some A4 is B; and he uses this form of
conversion in validating syllogisms in Darapti and Felapton.? In
this he comes into conflict with a principle which plays a large

1 Viz. Cesare, Camestres, Festino, Disamis, Datisi, Ferison.
z 2537-10. 3 28317-22, 26—9.
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part in modern logic. In modern logic a class may be a class with
no members, and if B is such a class it may be true that all B is
A, and yet it will not be true that some 4 is B. In other words,
the true meaning of All B is 4 is said to be There is no B that is
not A, or If anything is B, it is A4 ; and Aristotle is charged with
having illegitimately combined with this the assumption that
there is at least one B, which is needed for the justification of the
inference that some A4 is B.

It must be admitted that Aristotle failed to notice that All B is
A, as he understands it, is not a simple proposition, that it indeed
includes the two elements which modern logic has detected. But
Ishould beinclined to say with Cook Wilson! that Aristotle’s inter-
pretation of All Bis 4 isthe naturalinterpretation ofit, and that the
meaning attached to it by modern logic is more properly expressed
by the form There is no B that is not A4, or If anything is B, it
is A. Aristotle’s theory of the proposition is defective in that he has
failed to see the complexity of the proposition All Bis 4, as he in-
terprets it ; but his interpretation of the proposition is correct, and
from it the convertibility of All Bis 4 into Some A is B follows.

(2) Wherever moods of the second and third figures can be
validated by conversion, Aristotle uses this method. But it is
frequently supplemented by the use of reductio ad impossibile, and
for the moods Baroco, in the second figure, and Bocardo, in the
third, which cannot be validated by conversion, reductio becomes
the only or main method of proof. He describes it as one form of
ovMoyiouds €€ vmoféoews.? His references to argument é£ dmo-
Béoews in general, or to the kinds of it other than reductio ad im-
possibile,’ are so slight that not much need be said about it in this

T Statement and Inference, i, 23%6-7. A somewhat similar point of view is
well expressed in Prof. J. W. Miller’s The Structure of Aristotelian Logic, in
which, writing from the point of view of a modern logician, he urges that the
modern interpretation of ‘class’ is not the only possible nor the only proper
interpretation of it ; that it is equally proper to interpret a class as meaning
‘those entities which satisfy a propositional function, provided that there is
at least one entity which does satisfy the function and at least one entity
which does not satisfy the function’; and that Aristotle’s system, which
adopts this interpretation (though in fact the condition ‘and at least one
entity which does not satisfy the function’ is not required for the justification
of Aristotle’s conversion of All B is A), falls into place as one part of the
wider system which modern logic has erected on its wider interpretation of
‘class’. See especially Prof. Miller's pp. 84—95. 2 40b25-6, 41%37-8.

3 41%37-b1, 45P15-20, 50°16-P4. Aristotle’s view, and the development
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general review ; clearly it played no great part in his logical theory.
This much is clear, that he analysed it into a syllogistic and a non-
syllogistic part. If a certain proposition A4 is to be proved, it is
first agreed by the parties to the argument that 4 must be true
if another proposition B can be proved. This agreement, and the
use made of it, are the non-syllogistic part of the argument ; the
syllogistic part is the proof of the substituted proposition (76
peradapBavduevov).! B having been proved, 4 follows in virtue of
the agreement (3. duodoylas, did ouvbixys, é¢ dmobéoews).? E.g.,
if we want to prove that not all contraries are objects of a single
science, we first get our opponent to agree that this follows if not
all contraries are realizations of a single potentiality. Then we
reason syllogistically, Health and disease are not realizations of a
single potentiality (since the same thing cannot be both healthy
and diseased),® Health and disease are contraries, Therefore not
all contraries are realizations of a single potentiality. Then by
virtue of the agreement we conclude that not all contraries are
objects of a single science.*

Aristotle divides reductio ad impossibile similarly into two parts
—one which is a syllogism and one which establishes its point by
the use of a hypothesis.® The two parts are as follows: To
validate, for example, the inference involved in Baroco, All P is
M, Some S is not M, Therefore some S is not P, we say: (1) Let
it be supposed that all S is P. Then, since all P is M, all S would
be M. (2) But we know that some S is not M. Therefore, since
we know that all P is M, the other premiss used in (1)—that all S
is P—must be untrue, and therefore that some S is not P must be
true.

At first sight we might think that the #=dfeous is the supposition
that all S is P (which in fact Aristotle refers to as a ¥wdfeois).
But that is inconsistent with Aristotle’s dissection of the argu-
ment into two parts. For that hypothesis is used in the first part,
which he expressly describes as an ordinary syllogism, while it is
the second part that he describes as reasoning é¢ ¥mofléoews. The
vmébeais referred to in this phrase, then, must be something
different ; and the natural inference is that it is the hypothesis
that, of two premisses from which a false conclusion follows, that

from it of Theophrastus’ theory of hypothetical syllogism, are discussed at
length by H. Maier (ii. a 249-87). I 41339, 45P18. 2 41340, 50718, 25.

3 Clearly a bad reason ; but the argument is only meant to be dialectical.

4 5of1g—28. 5 41823-7, 324, 50%29-32. $ 41232,
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which is not known to be true must be false, and its contradictory
true. That this, and not the supposition that all S is P, is the
vmébfecis referred to is confirmed by the distinction Aristotle
draws between reductio and other arguments é¢ dmobfécews, that
while in the latter the dwdfeots must be expressly agreed by the
parties, in the former this need not happen, 8iad 76 davepdy elvar
76 Jieddos.” The reference is to an assumption so obvious that it
need not be mentioned, and this must be the assumption that
premisses leading to a false conclusion cannot both be true.
There is thus an important difference between reductio and other
arguments é¢ dmoflécews. The latter rest on a mere agreement
between two persons, and are therefore merely dialectical; the
former rests on an indisputable principle, and is therefore in-
disputably valid.

(3) Finally, in addition to one or both of these methods of
validation, Aristotle sometimes uses a third method which he
calls éxBeais. Take, for instance, the mood Darapti: Al S is P, All
S is R, Therefore some R is P. This must be so, says Aristotle ; for
if we take a particular S, e.g. N, it will be both P and R, and
therefore some R (at least one R) will be P.2 At first sight Aris-
totle seems to be merely proving one third-figure syllogism by
means of another which is no more obviously valid. He wants to
show that if all Sis P and all S is R, some R is P; and he does so
by inferring from ‘All S is P’ and ‘N is §’ that N is P, and from
‘All Sis R’ and ‘N is S’ that N is R, and finally from ‘N is P’ and
‘N is R’ that some R is P; which is just another third-figure
syllogism. If this were what he is doing, the validation would be
clearly worthless. He can hardly have meant the argument to be
taken so; yet how else could he mean it to be taken? He must,
I think, mean to be justifying the conclusion by appealing to
something more intuitive than abstract proof—to be calling for
an act of imagination in which we conjure up a particular S which
is both R and P and can see by imagination rather than by
reasoning the possession of the attribute P by one R.3

Aristotle’s essential problem, in the treatment of the three
figures, is to segregate the valid from the invalid moods. His pro-
cedure in doing so is open to criticism at more than one point. It

! 5o332-8, The account I have given in Aristotle, 367, requires correction
at this point. z 28a22-6.

3 This is approximately Alexander’s explanation: 4 o roadrn 7 Seibis §
xpirac- 6 yap 8¢’ éxlégews Tpomos 8¢” alofhoews yiverar (99. 31-2).
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most nearly approaches perfection with regard to the valid moods
of the first figure ; in dealing with them he simply claims that it is
self-evident that any two premisses of the form All B is 4, All
Cis B,orNo Bis A, AllCis B, or All Bis A, Some C is B, or No
B is A, Some C is B, warrant a certain conclusion in each case.
But in his treatment of the invalid moods he does not point out
the formal error involved in drawing a conclusion, e.g. that of
reasoning from knowledge about part of a class to a conclusion
about the whole. He relies instead on empirical knowledge (or
supposed knowledge) to show that, major and middle term being
related in a certain way, and middle and minor term being related
in a certain way, sometimes the major is in fact true of the minor
and sometimes it is not. He thus shows that certain forms of
premiss cannot warrant a conclusion, but he does not show why
they cannot do so.

With regard to the other two figures, his chief defect is that he
never formulates for them (as modern logicians have done) dis-
tinct principles of inference just as self-evident as the dictum de
omns et nudlo is for the first figure, but treats them throughout—
or almost throughout—as validated only by means of the first
figure. In fact the only points at which he escapes from the
tyranny of the first figure are those at which he uses éxfeais to
show the validity of certain moods. We have seen that his con-
centration on the first figure follows from the lead given by Plato.
But it would be a mistake to treat it as a historical accident.
We must remember that Aristotle undertook the study of sylio-
gism as a stage on the way to the study of scientific method. Now
science is for him the knowledge of why things are as they are.
And the plain fact is that only the first figure can exhibit this.
Take the second figure. If we know that nothing having a certain
fundamental nature has a certain property, and that a certain
thing has this property, we can infer that it has not that funda-
mental nature. But it is not because it has that property that it
has not that fundamental nature, but the other way about. The
premisses supply a ratio cognoscends, but not the ratio essendi, of
the conclusion. Or take the third figure. If we know that all
things having a certain fundamental nature have a certain pro-
perty and also a certain other property, we can certainly infer
that some things having the second property also have the first;
but the fact that certain things have each of two properties is not
the réason why the properties are compatible ; again we have only
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a ratio cognoscends. This is true of all arguments in the second or
third figure. Now not all arguments in the first figure give a ratio
essendi. If we know that all things having a certain property must
have a certain fundamental nature, and that a certain class of
things have that property, we can infer that they have that
fundamental nature, but we have not explained why they have it.
But with properly chosen terms a first-figure argument can
explain facts. If we know that all things having a certain funda-
mental nature must in consequence have a certain property, and
that a certain class of things have that fundamental nature, we
can know not only that but why they must have that property.
In other words, while the other two figures can serve only for
discovery of facts, the first figure can serve both for discovery and
for explanation.

There is another difference between the first figure and the
other two which helps to explain and in part to justify the pre-
dominant position that Aristotle assigns to the first figure ; that is,
its greater naturalness. It is natural that a term which is subject
in a premiss should be subject in the conclusion, and that a term
which is predicate in a premiss should be predicate in the con-
clusion; and it is only in the first figure that this happens. In the
second figure, where P and S are subjects in the premisses, one of
them must become predicate in the conclusion ; and what is more,
there is nothing in the form of the premisses to make either P or
S a more natural predicate for the conclusion than the other. In
the third figure, where P and S are predicates in the premisses,
one of them must become subject in the conclusion; and in the
form of the premisses there is nothing to suggest which of the
two terms is to become subject.

The difference between the three figures lies, according to
Aristotle, in the fact that in the first the connecting term is
predicated of the minor (i.e. of the subject of the conclusion) and
has the major (i.e. the predicate of the conclusion) predicated of
it, in the second the connecting term is predicated of both, and in
the third it is subject of both. This naturally raises the question
why he does not recognize a fourth figure, in which the connecting
term is predicated of the major and has the minor predicated of
it. The answer is that his account of the syllogism is not derived
from a formal consideration of all the possible positions of the
middle term, but from a study of the way in which actual thought
proceeds, and that in our actual thought we never do reason in the
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way described in the fourth figure. We found a partial unnatural-
ness in the second and third figures, due to the fact that one of
the extreme terms must become predicate instead of subject in the
second figure, and one of the extreme terms subject instead of
predicate in the third; the fourth figure draws a completely
unnatural conclusion where a completely natural conclusion is
possible. From All M is P, All S is M, instead of the natural
first-figure conclusion, Al S is P, in which P and S preserve their
roles of predicate and subject, it concludes Some P is S, where
both terms change their roles.

A distinction must be drawn, however, between the first three
moods of the fourth figure and the last two. With the premisses
of Bramantip (All A is B, All B is C) the only natural conclusion
is All 4 is C, with those of Camenes the only natural conclusion is
No 4 isC, with those of Dimaris it is Some A is C; and if we want
instead from the given premisses to deduce respectively Some C
is A, NoCis 4, Some C is A, the natural way to do this is to draw
the natural conclusions, and then convert these. And this is how
Aristotle actually treats the matter, instead of treating Braman-
tip, Camenes, Dimaris as independent moods.! The position with
regard to Fesapo (No A4 is B, All B is C, Therefore some C is not
A) and Fresison (No 4 is B, Some B is C, Therefore some C is
not A) is different ; here no first-figure conclusion can be drawn
from the premisses as they stand ; for if we change the order of the
premisses to get them into the first-figure form, we get a negative
minor premiss, which in the first figure can yield no conclusion.
To get first-figure premisses which will yield a conclusion we must
convert both premisses, and then we get in both cases No B is
A, Some C is B, Therefore some C is not A. This also Aristotle
points out.? Thus he recognizes the validity of all the inferences
which later logicians treated as moods of a fourth figure, but
treats them, more sensibly, by way of two appendixes to his treat-
ment of the first figure.

There is a certain misfit between Aristotle’s definition of syllo-
gism and his actual account of it. His definition is a definition of
the meaning of the word as it was occasionally already used in
ordinary Greek, and it is a definition which might stand as a
definition of inference in general—ovAdoyiouds éori Adyos év &
TeBévrwy Twdv ETepdy TL TGV Keyuévwy €€ dvdyxns ovuPaiver 7@ Tabra
elvar.? But in his actual usage he limits cvAdoyiouds to inference

t An. Pr. 5333-12. z 29319-26. 3 24b18-20.
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whose nerve depends on one particular relation between terms,
that of subject and predicate. It isnow, of course, well known that
many other relations, such as that of ‘equal to’ or ‘greater than’,
can equally validly serve as the nerve of inference. The fact that
he did not see this must be traced to the fact that while he rightly
(in the Posterior Analytics) treats mathematical reasoning as the
best example of strict scientific reasoning, he did not in fact pay
close attention to the actual character of mathematical reasoning.
In a chain of mathematical reasoning there are often syllogisms
included, but there are also many links in the chain which depend
on these other relations and cannot be reduced to syllogisms. For
his examples of reasoning Aristotle depended in fact more on
non-scientific reasoning in which special relations such as that of
equality do not play a very large part, and subsumption plays a
much larger part. Yet it was not a mere historical accident, due
to the atmosphere of general and non-scientific argument in which
he was brought up, that he concentrated on the syllogism. The
truth is that while many propositions exhibit such special rela-
tions, all propositions exhibit the subject-predicate relation. If
we say 4 is equal to B, we say that A is related to B by the
relation of equality, but we also say that A4 is related to equality
to B by the subject-predicate relation. And it was only proper
that the earliest theory of reasoning should concentrate on the
common form of all judgement rather than on particular forms
which some judgements have and others have not. It is true that
often, while consideration of the general form will not justify
any inference (since a fallacy of four terms will be involved),
attention to the special form will do so. But Aristotle at least does
not make the mistake of trying to reduce the relational forms
to syllogistic form. He simply fails to take account of them; he
does not say what is false, but only fails to say something that
is true.

There is this further to be said, that while it is possible to work
out exhaustively the logic of valid syllogistic forms, and Aristotle
in fact does so with complete success as regards the assertoric
forms of judgement (though he makes some slips with regard to
the problematic forms), it is not possible to work out exhaustively
the logic of the various relational forms of judgement. We can
point out a certain number of types, but we can never say these
are all the valid types there can be. The logic of syllogism is thus
the fundamental part of the logic of inference, and it was in
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accordance with the proper order of things that it should be the
first to be worked out.

Aristotle not infrequently speaks as if there were other forms of
inference than syllogism—induction, example, enthymeme. But
there is an important chapter! in which he argues that if inference
is to be valid it must take the syllogistic form ; and that this was
his predominant view is confirmed when we look at what he says
about these other types. He means by induction, in different
places, quite different things. There is the famous chapter of the
Prior Analytics in which induction is reduced to syllogistic form.2
But the induction which is so reduced is the least important kind
of induction—the perfect induction in which, having noted that
membership of any of the species of a genus involves possession
of a certain attribute, we infer that membership of the genus
involves it. More often ‘induction’ is used by Aristotle to denote
something that cannot be reduced to syllogistic form, viz. the
process by which, from seeing for instance that in the triangle we
have drawn (or rather in the perfect triangle to which this is an
approximation) equality of two sides involves equality of two
angles, we pass to seeing that any isosceles triangle must have two
angles equal. This cannot be regarded as an inference; if you
regard the first proposition as a premiss you find that the second
does not follow from it; the ‘induction’ is a fresh act of insight.
Thus the only sort of induction which Aristotle, in all probability,
regarded as strict inference is that which he reduces to syllogism.
The kind of inference which he calls example is just an induction
followed by a syllogism; and enthymeme is just a syllogism in
which the propositions are not known to be true but believed to
be probable.

There are, however, two kinds of inference which Aristotle
regards as completely valid and yet not syllogistic. One is the
non-syllogistic part of reductio ad impossibile. In connexion with
reductio he makes the remark that the propositions by which a
proposition is refuted are not necessarily premisses, and the
negative result the conclusion, sc. of a syllogism.*> The same
point is made in another passage, in which he points out the
existence of arguments which, while conclusive, are not syllo-
gistic; e.g. ‘Substance is not annihilated by the annihilation of
what is not substance; but if the elements out of which a thing is
made are annihilated, that which is made out of them is de-

Y dn. Pr.i. 23. 2 il 23. 3 An. Post. 87%20-2.
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stroyed ; therefore any part of substance must be substance’; or
again, ‘If it is necessary that animal should exist if man does, and
that substance should exist if animal does, it is necessary that
substance should exist if man does. ... We are deceived in such
cases because something necessary results from what is assumed,
since the syllogism also is necessary. But that which is necessary
is wider than the syllogism ; for every syllogism is necessary, but
not everything that is necessary is a sylogism.’! Here is a clear
recognition of inference that is conclusive but not syllogistic, and
we must regret that Aristotle did not pursue farther what he here
so clearly recognizes.

Some logicians have attacked the whole theory of syllogism on
the ground that syllogism is not a valid inference at all but a
petitio principis. Now the essence of a petitio principic is that it
assumes two propositions of which one or other cannot be known
unless the conclusion is already known ; and the charge of petitio
principit against the syllogism must therefore assert that either
the major premiss or the minor premiss presupposes knowledge
of the conclusion. This charge is nowhere, so far as I know, better
discussed than it is by Joseph in his Introduction to Logic.?
There are two ways, as he points out, of interpreting the major
premiss of a syllogism, which would in fact reduce syllogism to a
petitio principis. If the major premiss is an empirical generaliza-
tion, we cannot know it to be true unless we already know the
conclusion. We say in the syllogism All B is 4, All C is B,
Therefore all C is A4 ; but if-All B is A is an empirical generaliza-
tion we do not know it to be true unless we already know that all
C is A. On the other hand, if All B is 4 is merely an explanation
of the sense in which the name for which B stands is being used,
we have no right to say All C is B unless we already know that
all Cis A. Thus on one interpretation of the major premiss, that
premiss commits a pefitio principii ; and on another interpretation
of the major premiss, the minor premiss commits one. The value
of syllogism thus depends on the major premiss’s being neither
an empirical generalization nor a verbal definition (or partial
definition). It depends in fact on its being both a priori and
synthetic; and of course the possibility of our knowing such
propositions has been severely attacked by the Positivist school.
But it has outlived such attacks in the past and is likely to do so
again. The arguments brought in support of the attack are not

Y An. Pr. 47322-35. 2 278-82.
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very strong, and for my own. part I think they cannot stand up
against criticism.! It seems probable that Aristotle’s theory of
syllogism will not founder in a sea of discredit, but will always be
regarded as the indispensable foundation of formal logic.
Aristotle nowhere defends the syllogism against the charge of
petitio principid, which we first find in Sextus Empiricus ;2 but he
would have had his own defence. He would have had to admit
that the form of the major premiss, ‘All B is A’ or ‘4 belongs to
all B’, is compatible with its being either an empirical generaliza-
tion or a nominal definition of B, and that when it is either of
these, the syllogism is a petitio principii. But he would have
pointed out that in dealing with a certain type of subject-matter
{e.g. in mathematics) a universal truth may be ascertained by
the consideration of even a single instance—that the generic
universal is different from the enumerative. You may know by a
universal proof that all triangles have their angles equal to two
right angles, without having examined every triangle in the
world,’ and even without having examined the various species of
triangle. Again, to the objection that we have no right to say
that all C is B unless we know it to have all the attributes of
B, including 4, he would have replied by his distinction of prop-
erty from essence. Among the attributes necessarily involved
in being B he distinguishes a certain set of fundamental attributes
which is necessary and sufficient to distinguish B from everything
else ; and he regards its other necessary attributes as flowing from
and demonstrable from these. To know that C is B it is enough
to know that it has the essential nature of B—the genus and the
differentiae ; it is not necessary to know that it has the properties
of B. Thus each premiss may be known independently of the
conclusion, and neither premiss need commit a petitio principii.
The objector might then say that the premisses taken together
commit a petitio principii, that we cannot know both without
already knowing the conclusion. To this Aristotle would have
replied by a distinction between potential and actual knowledge.
In knowing the premisses we potentially know the conclusion;
but to know anything potentially is not to know it, but to be
in such a state that given one further condition we shall pass
immediately to knowing it. The further condition that is needed
! Such, for instance, as is brought against them by Dr. Ewing in Proc. of

Arist. Soc. xl (1939—40), 207—44.
* Pyrrh. Hypot. 195-203. 3 An. Pr, 67%8-21.
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in order to pass from the potential to the actual knowledge of the
conclusion is the seeing of the premisses in their relation to each
other: o yap émiorarar 81t 76 A 7& I', pi) ovvBewpdv 76 kal’
éxdrepov,' one does not know the conclusion without contemplating
the premisses together and seeing them in their mutual relation’.
Thus while both premisses together involve the conclusion (with-
out which inference would be impossible}, knowledge of them does
not presuppose knowledge of the conclusion; inference is a real
process, an advance to something new (érepdv v T@v Keypévwv),?
the making explicit of what was implicit, the actualizing of
knowledge which was only potential.3

v
THE MODAL SYLLOGISM

ARISTOTLE does not in the Prior Analytics tell us what he means
by a ‘necessary premiss’; he treats as self-evident the distinction
between this and one which only professes to state a mere fact.
The test he applies is simply the presence or absence of the word
dvdyxn. But while the distinction between a necessary and an
assertoric premiss is this purely grammatical one, as soon as the
question of validity arises we must take account of the fact that
a necessary proposition is true only if what it states is a neces-
sary fact; and there is for Aristotle a most important distinc-
tion between a necessary fact and a mere fact. In his choice of
examples, in Axn. Pr. i. g—11 he seems sometimes to be obliterating
this distinction. Consider for instance 3ob5-6. To show that, in
the first figure, premisses of the form EI”* warrant only an asser-
toric, not an apodeictic, conclusion he takes the example

‘(a) No animal is in movement.

(b) Some white things are necessarily animals.

But it is not a necessary fact that some white things are not in
movement.” And then consider ib. 33-8. To show that, in the
second figure, premisses of the form A”E warrant only an asser-
toric, not an apodeictic, conclusion he takes the example

‘(¢} Every man is necessarily an animal.

(d) Nothing white is an animal.

But it is not a necessary fact that nothing white is a man.’

It looks as if in () Aristotle were treating it as a necessary
fact that some white things are animals, and in (d) treating it
as a fact that nothing white is an animal. But he is not to be

I An. Pr. 67336-7. 2 24b19. 3 67%12-P11, An. Post. 71324-58, 86%22—9.
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accused of inconsistency here. He is not saying that some white
things are necessarily animals and then that nothing white is an
animal. These are simply illustrative propositions; he is merely
saying that if propositions a and & were true, it might still not be
necessary that some white things should not be in movement,
and that if propositions ¢ and 4 were true, it might still not be
necessary that nothing white should be a man.

His examples, then, throw no light on the question what kinds
of facts he regards as necessary, and what kinds as not necessary.
But we should be justified in supposing that he draws the dis-
tinction at the point where he draws it in the Posterior Analytics,
where he tells us that the connexion between a subject and any
element in its definition (i.e. any of the classes to which it essen-
tially belongs, or any of its differentiae), or again between a sub-
ject and any property which follows from its definition, is a
necessary connexion, while its connexion with any other attribute
is an accidental one.

The most interesting feature of Aristotle’s treatment of apo-
deictic syllogisms is his doctrine that certain combinations of
an apodeictic and an assertoric premiss warrant an apodeictic
conclusion. The rule he lays down for the first figure is that an
apodeictic major and an assertoric minor may yield such a con-
clusion, while an assertoric major and an apodeictic minor cannot.
The rules for the other two figures follow from those for the
first (since for Aristotle the wvalidity of these figures depends
on their reducibility to the first), and need not be separately
considered.

We know from Alexander® that the followers of Eudemus and
Theophrastus held the opposite doctrine, that if either premiss is
assertoric the conclusion must be so, just as if either premiss is
negative the conclusion must be so, and if either premiss is par-
ticular the conclusion must be so, and that they summed up their
view by saying that the conclusion must be like the ‘inferior pre-
miss’. Nothing is really gained by the comparison ; the question
must be considered on its own merits. The arguments on which
Theophrastus relied were two in number: (1) ‘If B belongs to all
C, but not of necessity, the two may be disjoined, and when B is
disjoined from C, A also will be disjoined from it."* Or, as the
argument is put elsewhere by Alexander, since the major term is
imported into the minor through the middle term, the major

I 124, 8-127. 16. 2 124, 18-21.
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cannot be more closely related to the minor than the middle is.?
(z) He pointed to examples, quite comparable to those which
Aristotle uses to prove Ais point:

(a) Every man is necessarily an animal, and it might be true at
some time that everything that was in movement was a
man ; but it could not be true that everything in movement
was necessarily an animal.

(6) Every literate being necessarily hasscientific knowledge, and
it might be true that every man was literate; but it could
not be true that every man mnecessarily has scientific
knowledge. '

(¢) Everything that walks necessarily moves, and it might be
true that every man was walking ; but it could not be true
that every man was necessartly in movement.?

We need not concern ourselves with an attempt that was made
to water down Aristotle’s view so as to free it from these objec-
tions—an attempt which, Alexander points out, is a complete
misunderstanding of what Aristotle says.3 Aristotle bases his case
on the general statement ‘since A of necessity belongs, or does not
belong, to B, and C is one of the B’s, evidently to C too 4 will
necessarily belong, or necessarily not belong’.# I.e. he takes it as
self-evident that if A is necessarily true of B, it is necessarily true
of everything of which B is in fact true.

A further light is thrown on Aristotle’s reasoning, by what he
says of one of the combinations which he describes as nof yielding
an apodeictic conclusion—the combination All B is 4, Some C
is necessarily B. This, he says, does not yield an apodeictic con-
clusion, od8év ydap ddvvarov gupminter, ‘for it cannot be established
by a reductio ad impossibile’.s He clearly held that in the cases
where an apodeictic conclusion does follow, it can be established
by a reductio. The cases are four in number: A"A A", E"AE™",
ArII#, ErIO". In principle all four cases raise the same problem,
and it is only necessary to consider 474 4"—'All B is necessarily
A, ALl C is B, Therefore all C is necessarily 4. For if some C were
not necessarily A4, then since all C is B, some B would not neces-
sarily be 4.

The reductio syllogism gives a conclusion which contradicts the
original major premiss, and the contradiction seems to establish
the original conclusion. And, further, by using the reductio Aris-

! r24. 31-125. 2, 2 Al 124. 24-30. 3 125. 3-29.

4 An. Pr. 3o%21-3. 5 3obr-s.



THE MODAL SYLLOGISM 43

totle seems to get round the prima facie objection to the original
syllogism, that it has a premiss ‘weaker’ than the conclusion it
draws; for the reductio syllogism is not open to this objection.
Yet Aristotle’s doctrine is plainly wrong. For what he is seeking
to show is that the premisses prove not only that all C is 4, but
also that it is necessarily A4 just as all B is necessarily 4, i.e. by a
permanent necessity of its own nature ; while what they do show
1s only that so long as all C is B, it is 4, not by a permanent
necessity of its own nature, but by a temporary necessity arising
from its temporarily sharing in the nature of B.' It is harder to
point out the fallacy in the reductio, but it can be pointed out.
What Aristotle is in effect saying is that three propositions cannot
all be true-——that some C is not necessarily 4, that allC is B, and
that all B is necessarily A4 ; and if ‘necessarily A’ meant the same
in both cases this would be so. But in fact, if the argument is to
prove Aristotle’s point, ‘necessarily’ in the first proposition must
mean ‘by a permanent necessity of C’s nature’, and in the third
proposition ‘by a permanent necessity of B’s nature’, and when
the propositions are so interpreted we see that the three proposi-
tions may all be true together. Thus the reductio fails, and with
it what Alexander rightly recognizes as the strongest argument
for Aristotle’s view.2

Aristotle’s treatment of problematic syllogisms depends, of
course, on his conception of the meaning of the word évdéyerar,
which occurs in one or both of the premisses of a problematic
syllogism. This conception we have to gather from four passages
of considerable difficulty, none perhaps intelligible without assis-
tance from one or more of the others—z533;-b25, 32216-%22, 33b25-
33, 36°35-37331. I have considered these passages in connexion
with one another in my note on 25%37-°19; the general upshot is
all that need be mentioned here.

In all his treatment of problematic syllogisms Aristotle recog-
nizes two and only two senses of evdexduevor. In a loose sense it
means ‘not impossible’, but in its strict sense it means ‘neither
impossible nor necessary’. These are, indeed, the only meanings
which the word could be said naturally to bear. But in each of
the two senses the word has two applications. That which is

! Aristotle recognizes the distinction, in the words oo« €o7iv dvayxaiov drAds,
dMé rodraw Svrwv dvayxalov (30P32-3), but unfortunately does not apply it
impartially to all combinations of an apodeictic with an assertoric premiss.

2
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known or thought to be necessary may be said a fortiori to be
possible in the loose sense ; and that which, without being known
or thought to be necessary, is known or thought to be not impos-
sible, may be said to be possible in the loose sense. And again,
that which has a natural tendency to be the case or to happen,
and is the case or happens in most instances, may be said to be
possible in the strict sense; and that whose being the case or
happening is a matter of pure chance may be said to be possible
in the strict sense. This latter distinction is one to which Aristotle
attaches much importance; he says for instance that while
science may deal with that which happens for the most part, as
well as with that which is necessary, it cannot profitably deal with
that which is a matter of pure chance. But while this distinction
is of great importance in its own place, and is mentioned in the
Prior Analytics,! it plays no part in Aristotle’s treatment of the
problematic syllogism ; it is in fact more pertinent to the Postersor
Analytics, which is concerned with science, than to the Prior
Analytics, which is concerned simply with valid syllogism. In
his treatment of this, Aristotle always takes év8éyerar in a premiss
as meaning ‘is neither impossible nor necessary’; where the only
valid concluston is one in which év8éyera: means ‘is not impossible’,
he is as a rule careful to point this out.

For the understanding of the chapters on problematic syllo-
gism, two further points must be kept in mind: (1) Aristotle
points out a special form of dvriorpods} (what I have called comple-
mentary conversion) which is valid for propositions that are
problematic in the strict sense:

‘That all B should be 4 is contingent’ entails “That no B should
be A4 is contingent’ and ‘That some B should not be 4 is con-
tingent’.

“That no B should be A is contingent’ entails “That all B should
be A is contingent’ and ‘That some B should be 4 is con-
tingent’.

‘That some B should be 4 is contingent’ entails ‘That some B
should not be A4 is contingent’, and vice versa.?

This form of conversion (whose validity follows from the strict
sense of évdéyerat) is often used by him in the reduction of proble-
matic syllogisms.

(2) He also points out? that while the rules for the convertibility
of propositions using évdéyera: in the loose sense, and of proposi-

1 32b3-22; cf. 25b14-15. 2 32329-35. 3 36b35-37%31.
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tions stating comjunctions of subject and attribute to be possible
in the strict sense, are the same as the rules for the convertibility
of assertoric and apodeictic propositions (4 propositions con-
vertible per accidens, E and I propositions simply, O propositions
not at all), a proposition of the form ‘THat no B should be 4 is
contingent’ does not entail ‘That no 4 should be B is contingent’.
This follows from the fact that since (i) ‘For every B, being 4 is
contingent’ entails (ii) ‘For every B, not being A is contingent’, and
(ili) ‘For every A, not being B is contingent’ entails (iv) ‘For every
A, being B is contingent’, therefore if (ii) entailed (iii), (i) would
entail (iv), which plainly it does not. On the other hand, both ‘For
every B, not being A is contingent’ and ‘For some B’s, not being
A is contingent’ entail ‘For some A’s, not being B is contingent’.

This apparent divergence from the general principle that uni-
versal negative propositions are simply convertible, and partic-
ular negative propositions not convertible, has from early times
awakened suspicion. Alexander tells us' that Theophrastus and
Eudemus rejected both the dicta stated in our last paragraph and
the doctrine of the complementary conversion of propositions
asserting possibility in the strict sense. Maier, following Theo-
phrastus and Eudemus, has a long passage? in which he treats the
dicta of our last paragraph as an aberration on Aristotle’s part,
and tries to explain how he came to commit it. But Alexander
defends the master against the criticism of his followers, and he is
right. If Aristotle’s reasoning is carefully followed, he is seen to
be completely justified. Those who have criticized him have done
so because they have not completely grasped his conception of
strict possibility, i.e. of contingency, in which the contingency of
B’s being A and the contingency of its not being A are logically
equivalent. This once grasped, it follows at once that if the state-
ment of a universal affirmative possibility is (as everyone admits)
only convertible per accidens, so must be the statement of a
universal negative possibility. And this is no divergence from the
general principle that while 4 propositions are only convertible
per accidens, E propositions are convertible simply ; for ‘For every
B, being A is contingent’ and ‘For every B, not being A is contin-~
gent’ are, as Aristotle himself observes,’ both affirmative proposi-
tions. A statement which denies the existence of a possibility is
not a problematic statement at all, but a disjunctive statement
asserting the existence either of necessity or of impossibility.

! 159, 8~13, 220. g—221. §. 2 2.a 37-47. 3 25b1g-24, 32P1-3.
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If these general features of Aristotle’s theory of the problematic
proposition are kept in mind, it becomes not too difficult to follow
his detailed treatment of syllogisms with one or both premisses
problematic, in An. Pr.i. 14—22. Of all the valid syllogisms of this
type, few escape his notice; of those that do not need comple-
mentary conversion for their validation, none does, but of those
that require such conversion several are omitted'—no doubt
because, having mentioned the possibility of such validation in
many cases, he does not think it necessary to mention it in all.
The method of reduction of syllogisms which he adopts is in a few
cases inconclusive, but these occasional flaws do not prevent the
discussion from being a most remarkable piece of analysis. The
fact that Theophrastus denied the convertibility of év8éxerar mavri
& B 76 A dndpyew with évdéxerar undevi 7@ B 76 A dndpxew shows
that he was interpreting évdéyerar not in its strict Aristotelian
sense but in that which Aristotle calls its looser sense, as meaning
not ‘neither impossible nor necessary’ but ‘not impossible’. Thus
Aristotle and Theophrastus were considering entirely different
problems, each a problem well worthy of study. Methodologically
Theophrastus chose the better path, by attempting the simpler
problem. Aristotle’s choice of problem was probably dictated by
metaphysical rather than logical considerations. For him the dis-
tinction between the necessary and the contingent was of funda-
mental importance, identical in its incidence with that between
the world of being and the world of becoming. On the one side lay
a world of universals linked or separated by unchanging connexions
or exclusions, on the other a world of individual things capable
of now possessing and again not possessing certain attributes.

Another of Aristotle’s contentions which scandalized Theo-
phrastus® was the contention that certain combinations of an
apodeictic with a problematic premiss yield an assertoric con-
clusion—which ran counter to Theophrastus’ doctrine that the
conclusion can never state a stronger connexion than that stated
in the weaker premiss. For the first figure (and the rules for the
other figures follow from that for the first figure) Aristotle’s rule
is that when a negative apodeictic major premiss is combined with
an affirmative problematic minor premiss, a negative assertoric
conclusion follows; that ‘All B is necessarily not A’ and ‘For all
C, being B is contingent’ entail ‘No C is 4°, and that ‘All B is
necessarily not A’ and ‘For some C, being B is contingent’ entail

! See instances in the table at facing p. 286. 2 AL 173. 32-174. 3.
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‘Some C is not A’.* His proof of the first of these entailments
(and that of the other follows suit) is as follows: ‘Suppose that
some C is 4, and convert the major premiss. Then we have All
A is necessarily not B, Some C is A, which entail Some C is
necessarily not B. But ex hypothesi for all C, being B is contingent.
Therefore our supposition that some C is 4 was false, and No C
is A is true.” It will be seen that Aristotle tries to validate the
inference by reductio to a syllogism with an apodeictic and an
assertoric premiss, and an apodeictic conclusion; and we have
already? seen reason tc deny the validity of such an inference.
Aristotle is at fault, and Theophrastus’ doctrine that the conclu-
sion follows in its nature the weaker premiss is vindicated.

Vv

INDUCTION

THE chief method of argument recognized by Aristotle apart from
syllogism is induction; in one passage’ he says broadly dmavra
migTevopev 1) S1d quAdoyiouod 7) €€ émaywyts, and in others* the same
general distinction is implied. And since syllogism is the form in
which demonstration is cast, a similar broad opposition between
induction and demonstration is sometimes® found. The general
distinction is that demonstration proceeds from universals to
particulars, induction from particulars to universals.®

The root idea involved in Aristotle’s usage of the words éndyew
and émaywyn is not (as Trendelenburg argued) that of adducing
instances, but that of leading some one from one truth to another.”
So far as this goes, ordinary syllogism might equally be described
as éraywyi, and émdyew is occasionally used of ordinary syllogism.2
And in general Aristotle clearly means by émaywys not the
adducing of instances but the passage from them to a universal
conclusion. But there are occasional passages in which éraxricds,?
émaxTikds,'® and emaywyi*! are used of the adducing of instances;
and it seems to be by a conflation of these two usages that
émaywyr comes to be used habitually of leading another person
on by the contemplation of instances to see a general truth.

! 3697-15, 34-9. 2 pp. 41-3. 3 An. Pr. 68b13.
4 42%3, 68P32-7; An. Post. 71%5-11. 5" An. Post. 91P34-5, 92935-P1.
6 81340-P1, Top. 105%13. 7 See introductory note to An. Pr. ii. 23.
8 An. Post. 71721, 24.

9 77b35 and perhaps Met. 1078b28. 10 Dhys, 210b8.

1 Cat. 13037, Top. 108b10, Soph. EL 174337, Met. 1048936,
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With one exception to be mentioned presently, Aristotle no-
where offers any theory of the nature of induction, and the word
énaywyr) cannot be said to have been with him a term of art as
ovAdoyrouds is. He uses the word to mean a variety of mental
processes, having only this in common, that in all there is an
advance from one or more particular judgements to a general one.
At times the advance is from statements about species to state-
ments about the genus they belong to;! at times it is from indi-
viduals to their species’? and since induction starts from sense-
perception,? induction from species to genus must have been
preceded by induction from individuals to species. Again, where
the passage is from species to genus, Aristotle sometimes* passes
under review all (or what he takes to be all) the species of the
genus, but more often® only some of the species.

Where a statement about a whole species is based on facts about
a mere selection of its members, or an inference about a whole
genus on facts about a mere selection of its species, it cannot be
reasonably supposed that there is a valid inference, and in the one
passage where Aristotle discusses induction at length,® he says
that induction to be valid must be from all the xaf’ éxacre. What
then does he suppose to happen when this condition is not ful-
filled? In most cases he evidently thinks of the argument as a
dialectical argument, in which knowledge about the particulars
tends to produce the corresponding belief about the universal,
without producing certainty. Syllogism is said to be Siwaorucd-
Tepov than induction,? and this implies that induction is not cogent
proof. True, he often says that the conclusion is 85Aov or ¢avepov
€k Tijs énaywyis ; but the more correct expression is mordy éx Tis
émaywyis.? A distinction must, however, be drawn. In most of
Aristotle’s references to induction, not merely is it not suggested
that it produces knowledge ; there is no suggestion that knowledge
of the universal truth even follows upon the use of induction. But
in certain passages we are told that the first principles of science,
or some of them, come to be known by means of induction:

! e.g. An. Pr. 68P18-21, Top. 105913~16, Met. 1048%35-b4,
2 e.g. Rhet. 1398932-b1g.

3 An. Post. 81%38-bg, 4 e.g. An. Pr. 68b20-1, Met. 1055%5~10.
5 e.g. Top. 105*13-16, 113P15-11436; Phys. 210815-bg; Part. An. 646°24-30;
Met. 102526-13, 1048235-P4. 6 An. Pr. ii. 23. 7 Top. 105%16-19.

8. De Caelo, 276%14; cf. Top. 1033, Phys..224P30, Meteor, 378b14, Met,
1067b14.
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SHdov 87) 67 Nuiv Ta mpdiTa émaywyl) yvwpilew dvaykaiov: T@v dpxdv
al pév éraywyd Bewpodvrar, ai 8’ alobioet, al 8’ éduopd T, xai dAra 8’
dAws : eloiv dpa dpyal €€ dv 6 culoyiouds, dv ok éoTi curloyiouds
éraywyn dpa.! Now Aristotle considers that, in the mathematical
sciences at least, knowledge of derivative propositions can be
reached, and that this can happen only if the ultimate premisses
from which the proof starts are themselves known. But these are
not themselves known by proof; that is implied in calling them
ultimate. Here, then, under the heading of induction he clearly
contemplates a mental process which is not proof, yet on which
knowledge supervenes. Take the most fundamental proposition of
all, that on which all proof depends, the law of contradiction. How
do we come to know it? By seeing, Aristotle would say, that some
particular subject B cannot both have and not have the attribute
A, that some particularsubject D cannot both have and not have the
attribute C, and so on, until the truth of the corresponding general
proposition dawns upon us. And so, too, with the dpyal proper to a
particular science. The induction here is not proof of the principle,
but the psychological preparation upon which the knowledge of
the principle supervenes. The knowledge of the principle is not
produced by reasoning but achieved by direct insight—wofis dv ein
T@v dpyav.t This is in fact what modern logicians call intuitive
induction. And this is far the most important of the types of
induction which Aristotle considers.

The general principle, in such a case, being capable of being
known directly on its own merits, the particular examples serve
merely to direct our attention to the general principle; and for a
person of sufficient intelligence one example may be enough. At
the very opposite extreme to this application of induction stands
the application which Aristotle considers in the one passage in
which he describes induction at some length, An. Pr. ii. 23. He
here studies the kind of induction which really amounts to proof
and can be exhibited as a syllogism, 6 é émaywyijs ovAdoyouds.
In this all the particulars must be studied, in order that the general
principle should be proved. Induction is said to be ‘the connecting
of one extreme syllogistically with the middle term through the
other extreme’. This seems at first sight inconsistent with the very
notions of extreme and middle term. The explanation is not far
to seek. He contemplates a situation in which certain species C;,
C,, etc., have an attribute 4 because of their membership of a

I An. Posl. 1003, E.N. 1098%3, 113929, 2 An. Posl. 100P12.
4985 E
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genus B. The demonstrative syllogism would run ‘All B is 4 ;
C,, C,, etc., are B; therefore they are 4.” The inductive syllogism
runs ‘C,, C,, etc., are 4 ; C,, C,, etc., are B, and this proposition
is convertible (i.e. all B is either C, or C,, etc.); therefore all B is
A. Cand A are still called the extremes and B the middle term,
because that is what they are in the demonstrative syllogism, and
in the nature of things.

It is strange that in the one considerable passage devoted to
induction Aristotle should identify it with its least valuable form,
perfect induction. The reason is to be found in the remarks which
introduce the chapter. Filled with enthusiasm for his new-found
discovery the syllogism, he makes the bold claim that all argu-
ments—dialectical, demonstrative, or rhetorical—are carried out
in one or other of the three syllogistic figures. Not unnaturally,
therefore, he selects just the type of induction which alone can be
cast in the form of a valid syllogism ; for it is plain that whenever
the named C’s fall short of the whole extension of B, you cannot
validly infer from ‘Cy, C,, etc., are 4 ; Cy, C,, etc., are B’ that all
Bis A.

Nor is perfect induction entirely valueless. If you know that
C,, Cy, etc., are 4, and that they are B, and that they alone are B,
you have all the data required for the knowledge that all Bis 4 ;
but you have not yet that knowledge; for the drawing of the
conclusion you must not only know these data, but you must also
think them together (ovvfewpeiv),’ and it is this, as in all syllogism,
that makes a real advance in knowledge possible.

To sum up, then, Aristotle uses ‘induction’ in three ways. He
most often means by it a mode of argument from particulars
which merely tends to produce belief in a general principle, with-
out proving it. Sometimes he means by it the flash of insight by
which we pass from knowledge of a particular fact to direct
knowledge of the corresponding general principle. In one passage
he means by it a valid argument by which we pass from seeing that
certain species of a genus have a certain attribute, and that these
are all the species of the genus, to seeing that the whole genus hasiit.

We can now see why it is that Aristotle describes syllogism as
mwpérepos Kai yvwpipdtepos than induction, while induction is Huiv
évapyéorepos,® or demonstration as being €k wpotépwy xal yrwpyw-
Tépwv amdds, induction as being ék mporépwr xai yrwpypwrépwy
7uiv All knowledge starts with the apprehension of particular

¥ An. Pr. 67%37. 2 6gbys_7, 3 An. Post. 72b26-30.
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facts, which are the most obvious objects of knowledge. But
Aristotle is convinced that if a particular subject C has an attri-
bute A4, it has it not as being that particular subject but in virtue
of some attribute B which it shares with other subjects, and that
it is more really intelligible that all B is A than that C, a par-
ticular instance of B, is A. To pass from the particular fact that
C is A to the general fact that all B is 4 is not to understand why
all B is A; but to pass, as we may then proceed to do, from
knowing that all B is A to knowing that C, a particular B, is 4,
is to understand why C is A.

Having in An. Pr. ii. 23 shown how induction, in one of its
forms, viz. perfect induction, can be reduced to syllogistic form,
Aristotle proceeds in the remainder of the book to treat of other
modes of argument reducible to syllogistic form—example, reduc-
tion, objection, enthymeme ; but these are not of sufficient general
importance to need discussion here.

VI

DEMONSTRATIVE SCIENCE

As the Prior Analytics present Aristotle’s theory of syllogism, the
Posterior Amnalytics present his theory of scientific knowledge.
This, rather than ‘knowledge’ simply, is the right rendering of his
word émoriun ; for while he would not deny that individual facts
may be known, he maintains that émorjuy is of the universal.

Syllogistic inference involves, no doubt, some scientific know-
ledge, viz. the knowledge that premisses of a certain form entail
a conclusion of a certain form. But while formal logic aims simply
at knowing the conditions of such entailment, a logic that aims
at being a theory of scientific knowledge must do more than this;
for the sciences themselves aim at knowing not only relations
between propositions but also relations between things, and if the
conclusions of inference are to give us such knowledge as this,
they must fulfil further conditions than that of following from
certain premisses. To this material logic, as we might call it in
opposition to formal logic, Aristotle now turns; to the statement
of these further conditions the first six chapters of An. Post. i
are devoted.

Aristotle begins by pointing out that all imparting or acquisi-
tion of knowledge by reasoning starts from pre-existing know-
ledge ; and this passage from knowledge to knowledge is what
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occupies almost the whole of the Posterior Analytics. There
remains the question whether the knowledge we start from is
innate or acquired, and if acquired, how it is acquired; and to
that question Aristotle turns in the last chapter of the second
book. But about the nature of this original knowledge he says at
once' that it is of two kinds. There is knowledge of facts and
knowledge of the meaning of words. The first he illustrates by
the knowledge of the law of excluded middle; the second by the
knowledge that ‘triangle’ means so-and-so. He adds that there
are certain things (e.g. the unit) about which we know not only
that the word by which we designate them means so-and-so, but
also that something answering to that meaning exists. And else-
where? he expands this by observing that while we must know
beforehand the meaning of all the terms we use in our science, we
need know beforehand the existence of corresponding things only
when these are fundamental subjects of the science in question.

The instances he gives suggest—and there is much in what
follows to support the suggestion—that he has mathematics in
mind as furnishing the primary example of science (or rather
examples, for in his view arithmetic and geometry are essentially
different sciences). It was inevitable that this should be so; for
the mathematical sciences were the only sciences that had been
to any degree developed by the Greeks when Aristotle wrote. In
Euclid, who wrote about a generation later, we find recognized
the two types of preliminary knowledge that Aristotle here men-
tions; for Euclid’s dpo answer to Aristotle’s ‘knowledge of the
meaning of words’, and his «owai évvoiar answer approximately to
Aristotle’s ‘knowledge of facts’; though only approximately, as
we shall see later. Now Euclid’s Elements had predecessors, and
in particular it seems probable that the Elements of Theudius*
existed in Aristotle’s time. But we know nothing of its contents,
and it would be difficult to say whether Aristotle found the
distinction of two kinds of knowledge already drawn by Theudius,
or whether it was Aristotle’s teaching that led to the appearance
of the distinction in Euclid.

Aristotle turns next® to what is in fact a comment on his own
statement that all knowledge gained by way of reasoning is gained
from pre-existing knowledge. What his comment comes to is this,
that when knowledge that a particular member of a class has a

-1y, 2 26332-6. 3 pp. 56-7.
*+ Cf. Heath, Greek Mathematics, i. 320~1. 5 71317-b8,



DEMONSTRATIVE SCIENCE 53

certain attribute is gained by way of reasoning, the major premiss
must have been known beforehand, but the recognition of the
particular thing as belonging to the class and the recognition of it
as having that attribute may be simultaneous. ‘That every
triangle has its angles equal to two right angles we knew before ;
that this figure in the semicircle is a triangle, one grasped at the
very moment at which one was led on to the conclusion.”* This
implies, of course, that the knowledge that all triangles have this
property was not knowledge that each of a certain number of
triangles has the property plus the knowledge that thereareno other
triangles—was knowledge not of an enumerative but of a generic
universal. If he did not know a thing to exist, how could he know
that it has angles equal to two right angles? One has knowledge
of the particular in a sense, i.e. universally, but not in the un-
qualified sense’;* or, as he puts it elsewhere,? in knowing the
major premiss one was potentially, but only potentially, knowing
the conclusion. This important distinction had already been
stated, in a more elaborate form, in An. Pr. ii. 21.

We think we have scientific knowledge of a fact, Aristotle pro-
ceeds,* when we think we know its actual cause to be its cause, and
the fact itself to be necessary. Our premisses must have two
intrinsic characteristics. They must be true, and this distinguishes
the scientific syllogism from all those correct syllogisms which
proceed from false premisses (for which cf. An. Pr. ii. 2-4). But
not all inferences from true premisses are scientific ; secondly, the
premisses must be primary or immediate, since a connexion that
is mediable can be known only by being mediated. And besides
having these intrinsic characteristics they must stand in a certain
special relation to the conclusion ; they must be ‘more intelligible
than and prior to and causes of the conclusion . . . causes because
we know a fact only when we know its cause; prior, because they
are causes ; known before, not only in the sense that we know what
the words mean but also in the sense that we know they stand for
a fact.’s These, while named as three separate conditions, are
clearly connected. ‘Prior’ and ‘better known’ state two charac-
teristics both of which follow from the premisses’ being causes,
i.e. statements of the ground on which the fact stated in the
conclusion depends. Both ‘prior’ and ‘better known’ are used in
a special, non-natural sense. Aristotle would not claim that the

! 71319-21. z Ib. 26-9. 3 86322—9.
4 71b9-16, s Ib. 19-33.
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facts stated in the premisses are necessarily prior in time; for in
mathematics there is no temporal succession between ground and
consequent. Aristotle would even go farther and say that a
fact (or a combination of facts) which precedes another fact can
never be the complete ground of the other, since the time-lapse
implies that the earlier fact can exist without the later fact’s
doing so.! ‘Prior’ therefore must mean ‘more fundamental in the
nature of things’. And again ‘more known’ does not mean ‘more
familiar’, nor ‘foreknown’ ‘known earlier in time’. For he goes on
to say that ‘the same thing is not more known by nature and more
known to us. The things that are nearer to sense are more known
to us, those that are farther from sense more known without
qualification. Now the things that are most universal are farthest
from sense, and individual things nearest to it.’* In a demonstratio
potissima all three terms are actually of equal universality; but
nevertheless when we say All B is 4, All C is B, Therefore all C
is A, in the minor premiss we are using only the fact that all C is
B, and not the fact that all B is C, so that notionally the major
premiss is wider than the conclusion, and therefore (Aristotle
would say) less known fo #s. In saying this, he is pointing to the
fact that is brought out in the final chapter of the Posterior
Analytics—that the ultimate premisses of demonstration are
arrived at by intuitive induction from individual facts grasped by
sense; while in saying that the premisses are more known by
nature he is saying that the universal fact is more intelligible than
the individual fact that is deduced from it ; and this is so; for if
all C is A because all B is A and all C is B, we understand all C’s
being A only by grasping the more fundamental facts that all B
is A and all C is B. Thus the two senses of ‘more known’ are ‘more
familiar’, which is applicable to the conclusion, and ‘more in-
telligible’, which is applicable to the premisses. In demonstration
we are not passing from familiar premisses to a less familiar con-
clusion, but explaining a familiar fact by deducing it from less
familiar but more intelligible facts.

One thing in this context that is puzzling is the statement that
the premisses must be mpoywwordpeva,® which clearly refers to
temporal precedence and might seem to contradict the statement
that the conclusions are more familiar to us. But the two state-
ments are not inconsistent; for even if the premisses have been
reached by induction from particular instances, it need not be

! An. Post. ii. 13. 2 71b34-72%5. 3 71b31; cf. 72328,
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from the instances to which the conclusion refers, and even if it
is so, within the syllogism the knowledge of the conclusion appears
as emerging from the knowledge of the premisses and following it
in time.

Aristotle adds one further qualification of the dpyal of science;
they must be oikeiar.! This must be understood as meaning not
‘peculiar’ to the science in question (for Aristotle includes among
the apyai{ axioms which extend beyond the bounds of any one
science), but ‘appropriate’ to it. What he is excluding is the
perdBaois €€ dAdov yévous,? the use (as in dialectic) of premisses
borrowed from here, there, and everywhere.

Aristotle turns now3'to distinguish the various kinds of premiss
that scientific demonstration needs. There are, first of all, afid-
para (also called xoiwvd or kowai dpyai), the things one must know
if one is to learn anything, the principles that are true of all things
that are. The only principles ever cited by Aristotle that strictly
conform to this account are the laws of contradiction and of
excluded middle,* but it is to be noted that he also includes under
aféuwdpara principles of less generality than these but applying to
all quantities, e.g. that if equals be taken from equals, equals
remain.5 Even these are xowd as compared with assumptions
peculiar to arithmetic or to geometry.

Secondly, there are féoes, necessary for the pursuit of one
particular science, though not necessary presuppositions of all
learning. These fall into two groups: (1) vmofécecs, assumptions
of the existence of certain things, and (2) dpiopoi, definitions,
which, since they are co-ordinated with dmoféseis and not de-
scribed as including them as elements, must be purely nominal
definitions of the meaning of words, and are, indeed, so described
in 71%814-15. The same passage adds that while with regard to
some terms (e.g. triangle in geometry) only the meaning must be
assumed, with regard to others (e.g. unit in arithmetic)® the exis-
tence of a corresponding entity must also be assumed. Aristotle’s
view is that the meaning of all the technical terms used in a
science and the existence of the primary subjects of the science
must be assumed, while the existence of the non-primary terms
(i.e. of the attributes to be asserted of the subjects) must be
proved.”

¥ 2286, * 75238, 3 72%14-24.
4 71814, 77%10-12, 30, 88b1. $ 76841, P20, 77%30-1.
6 Cf. magnitude in geometry, 76236. 7 76332-6.
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With regard to these assumptions, he makes two important
points elsewhere, One is that where an assumption is perfectly
obvious it need not be expressly stated.! The second is that a
science does not assume the axioms in all their generality, but
only as applying to the subject-matter of the science*—on the
principle of not employing means that are unnecessary to our end.
Aristotle is not so clear as might be wished with regard to the
function of the axioms in demonstration. He describes them as
éf dv, starting-points.? In another passage he says demonstra-
tions are achieved 8ud 7e¢ 7@v xowdv kal éx Tév dmodederyuévar,*t
apparently distinguishing the function of the axioms from that of
any previously proved propositions that form premisses for a
later proposition. Their function is more obscurely hinted at in
88b3, where it is said that propositions are proved through (8.d)
the axioms, with the help of (uerd) the essential attributes of the
subjects of the science. On the other hand, he says that no proof
expressly assumes the law of contradiction, unless it is wished to
establish a conclusion of the form ‘S is P and not non-P’.5 This
would point to the true view that the axioms, or at least the com-
pletely universal axioms, serve not as premisses but as laws of
being, silently assumed in all ordinary demonstrations, not pre-
misses but principles according to which we reason.

There were writers of Elements of Geometry before Aristotle—
Hippocrates of Chios in the second half of the fifth century, Leon
in the first half of the fourth, and Theudius of Magnesia, who was
roughly contemporary with Aristotle. Unfortunately we have no
details about what was included in the Elements written by these
writers. What can be said, however, is that there is a considerable
affinity between Aristotle’s treatnient and Euclid’s treatment of
the presuppositions of geometry, so that it is highly probable that
Euclid, writing a generation after Aristotle, was influenced by
him.® Euclid’s xowai éwoiar answer pretty well to Aristotle’s
xowal dpyal or afwdpara, but the significance of xowal is different
in the two cases. In xowal dpyal it means ‘not limited to one
science’,” and the instances Aristotle gives are either common to

I 461621, 77%10-12. 2 wgagy_by, 3 7542, 76P14, 77327, 88b28.

4 76b10, $ 77%10-12.

6 On the relation of Aristotle’s dpyal to those of Euclid cf. Heath, The
Thirteen Books of Euclid’s Elements, 1. 117-24. In referring to Euclid's axioms
and postulates, I refer to the restricted list given in Heiberg’s edition and
Heath’s translation. 7 72%14-17.
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all things that are (the laws of contradiction and excluded middle)
or at least common to the subject-matter of arithmetic and
geometry (‘if equals be taken from equals, equals remain’). In
rowai évvorar, xowai means ‘common to the thought of all men’_,
and the phrase is derived not from xowai dpyal but from a phrase
which Aristotle uses in the Metaphysics'—ras xowads 8éfas é€ dv
dravres Seuavvovow. Euclid’s xowal évowar include neither of
Aristotle’s axioms of supreme generality. They do include axioms
common to arithmetic and geometry (‘things which are equal to
the same thing are also equal to one another’, ‘if equals be added
to equals, the wholes-are equal’, ‘if equals be subtracted from
equals, the remainders are equal’, ‘the whole is greater than the
part’), and one which is xourj in the second sense but not in the
first, being limited to geometry—‘things which coincide with one
another (i.e. which can be superimposed on one another) are
equal to one another’.

Euclid’s dpot answer exactly to Aristotle’s dpiopol (which Aris-
totle elsewhere often calls 6pot). Like Aristotle, Euclid included
definitions not only of the fundamental terms of the science—
point, line, surface—but also of attributes like straight, plane,
rectilinear. The underlying theory is Aristotle’s theory, that
geometry must assume nominal definitions of all its technical
terms, alike those in whose case the existence of corresponding
entities is assumed, and those in whose case it must be proved.

Euclid states no presuppositions answering to Aristotle’s dmo-
Géoeis, assumptions of existence; it is reasonable to suppose that
he silently assumes the existence of entities corresponding to the
most fundamental of the terms he defines. Aristotle’s treatment is
in this respect preferable. He admits'that when an assumption is
perfectly self-evident it need not be expressly stated; he is right
in saying that even when it is not expressly stated, the presupposi-
tion of the existence of certain fundamental entities is a distinct
and necessary type of presupposition.

On the other hand, Euclid recognizes a type of presupposition
which does not answer to anything in Aristotle—the almmua or
postulate. The word occurs in Aristotle, but not as standing for
one of the necessary presuppositions of science. When a teacher
or disputant assumes without proof something that is provable,
and the learner or other disputant has no opinion or a contrary
opinion on the subject, or indeed when anything provable is

T gg6b28; cf. 997%21.
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assumed without proof (the alternatives show that Aristotle is
not using aimppa as a technical term, but taking account of a
variation in its ordinary usage), that is an afmua.! In neither
case is this a proper presupposition of science. Euclid’s almjuara
are a curious assemblage of two quite distinct kinds of assumption.
The first three are assumptions of the possibility of performing
certain simple constructions—let it be demanded to draw a
straight line from any point to any point, to produce a finite
straight line continuously in a straight line, to describe a circle
with any centre and distance’. The last two are of quite a different
order—'that all right -angles are equal to one another’ and ‘that,
if a straight line falling on two straight lines make the interior
angles on the same side less than two right angles, the two
straight lines, if produced indefinitely, meet on that side on which
are the angles less than two right angles’—the famous postulate of
parallels. .
The first three postulates are not propositions at all, but de-
mands to be allowed to do certain things; and as such they
naturally find no place among the fundamental propositions
which Aristotle is seeking to classify. No doubt the demand to be
allowed to do them involves a claim to be able to do them if one
is allowed ; an improper claim, since in fact no one can, strictly
speaking, draw or produce a straight line, or describe a circle.
All that the geometer really needs is permission to reason about
that which he has drawn, as if it were a straight line or a circle.
And on this Aristotle says what is really necessary when he points
out that the geometer is guilty of no falsity when he so reasons,
and that the supposition, fiction if you will, that what he has
drawn is a straight line or circle forms no part of his premisses but
only serves to bring his reasoning home to the mind of his hearer.?
When we come to the last two of Euclid’s postulates, the situa-
tion is quite different. The fourth states a self-evident proposition
whose right place would be among the xotwvai évvoiar, a proposition
quite analogous to the xoun) évvoia that figures which coincide are
equal. On the famous fifth postulate it would ill become me to
dogmatize against the prevailing trend of modern mathematical
theory; but I venture to regard this also as axiomatic.
Aristotle’s recognition of axioms, definitions, and hypotheses as
three distinct types of assumption needed by science is sound, so
far as it goes, but it needs supplementation. To begin with, he
1 76032-4. 2 76b39-77%3.
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should have recognized the distinction between the axioms that
are applicable to all things that are, and those that are applicable
only to quantities, i.e. to the subject-matter of arithmetic and
geometry. Secondly, he should have recognized among the prin-
ciples peculiar to one science certain which are neither definitions
nor assumptions of the existence of certain entities—such pro-
positions as Euclid’s fourth axiom, that things which coincide are
equal, and his fourth and fifth postulates. Among these principles
he should have included such assumptions as that every number
is either odd or even, every line either straight or curved, which
in another passage® he includes among the assumptions of science.
In recognizing the existence of such self-evident propositions as
these, Aristotle is recognizing an important difference between the
mathematicaland the inductive sciences. Inthelatter the alterna-
tive attributes, one or other of which a certain subject must have,
can only be discovered empirically; in the former they can be
known intuitively. And finally, a closer scrutiny of the actual
procedure of geometry would no doubt have shown him that it
uses many other assumptions which are involved in our intuition
of the nature of space, e.g. (to borrow an example from Cook
Wilson) that the diagonals of a quadrilateral figure which has not
a re-entrant angle must cross within the figure.

It is not unusual to describe Aristotle as lacking in mathe-
matical talent ; but there are at least three things which show the
falsity of such a view. One is his discussion of the presuppositions
of science (which means for him primarily the foundations of
mathematics) ; this, though far from perfect, is almost certainly
a great advance on anything that preceded it. Another is his
masterly and completely original discussion, in the sixth book of
the Physics, of the whole problem of continuity. A third is the
briliant passage in the Mefaphysics? in which he anticipates
Kant’s doctrine that the construction of the figure is the secret
of geometrical discovery. He did not make original mathematical
discoveries ; but few thinkers have contributed so much as he to
the philosophical theory of the nature of mathematics.

Aristotle’s firm insistence that there must be starting-points of
proof which neither need nor admit of proof enables him3 to set
aside two theories that evidently had some vogue in his day-—
theories which assumed in common that knowledge can only be

1 g4bs_12, 3 1051%21-33. 3 Ch. 3.
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got by proof. On this assumption some based the conclusion that
knowledge is impossible since no proof proves its own premisses ;!
while others held that knowledge is possible but is got by reasoning
in a circle, proving a conclusion from premisses and these premisses
from the conclusion.? Aristotle refutes the latter view at some
length? by pointing out in detail the futility of circular argument.

He next points out* that that which is to be known scientifically
must be incapable of being otherwise, and that therefore the
premisses from which it is proved must also be necessary. But
before drawing out the implications of this he proceeds to dis-
tinguish three relations which may exist between a predicate and
a subject, and must exist if the proposition is to be truly scientific.
(1) The first is that the predicate must be xard mavrds, true of
every instance of the subject. Universality in this merely enumera-
tive sense is the minimum requirement. (z) The second is that the
one term must be xa®’ ad7d, essential, to the other. He dis-
tinguishes four senses of ka8’ adrd, but the last two are irrelevant
to his present inquiry and are introduced only for the sake of
completeness. The first two senses have this in common, that a
term A which is «a8” ad7d to a term B must belong to B as an
element in its essential nature. They differ in this, that 4 is ka8’
adré to B in the first sense when A is an essential element in the
definition of B, and in the second sense when B is an essential
element in the definition of A. The underlying idea is that in the
essential nature of anything there are two layers—a complex of
fundamental attributes (genus and differentiae) which form the
core of its being and by reference to which it is defined, and a
complex of consequential attributes which are its properties and
can be defined only by reference to it. Propositions which are
examples of the first kind of ka8’ adré relation are definitions or
partial definitions, which form suitable premisses of demonstra-
tion ; with regard to the second kind of xa#’ adrd relation, Aristotle
no doubt means, though he fails to point out clearly, that pro-
positions like ‘every angle is either right, acute, or obtuse’ occur
among the premisses of geometry, and propositions like ‘the angle
in the semicircle is right’ among its conclusions.

The instances Aristotle gives of these two kinds of xa6’ adrd
relation call for two comments. (4) Terms that are «a’ ad7é in
the first sense are said to belong (dmdpyew) to their subjects.
vmdpyew is a non-technical and ambiguous word. Line belongs to

1 wgbyors, z Ib. 15-18. 3 Ib. 25-73%20. 4 73%21-4.
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triangle as being its boundary, point to line as being its terminus;
but more often it is an a#fribute that he describes as being in this
sense kaf’ ad7d to its subject. And if we wish to express the rela-
tion of line to triangle and of point to line in terms of a relation
between an attribute and a subject, we may say that a triangle is
necessarily ‘bounded by lines’, and a line necessarily ‘terminates
in points’. () The examples Aristotle gives here of terms that are
kal’ adrd to others in the second sense are pairs of terms that are
alternatively predicable of their subjects (e.g. straight and curved};
but there is no reason why he might not have cited larger groups of
terms that are alternatively predicable of their subjects, or for that
matter single terms that are necessarily predicable of their subjects.

(3} But it is not enough that the predicate should be true,
without exception and necessarily, of its subject. It must also be
true of it §j adrd, of it precisely as itself, not of any wider whole.
Aristotle applies this distinction to both kinds of xa8’ a¥74 rela-
tion.? As applied to the first kind it would mean that only pro-
positions ascribing to a subject its final differentia are suitable
premisses of demonstration, for only these are simply convertible.
But it is doubtful if he would have stressed this point. What he
has mainly in mind is to assert that the conclusion of a demon-
stration? must have terms that are equal in denotation or ‘com-
mensurately universal’, though he allows that in a looser sense a
proposition whose predicate is not commensurately universal
may be demonstrated.® If we merely show that a subject always
and necessarily has a certain attribute, we have not yet reached the
ideal of demonstration; we do this only when we show that a
subject has a property in virtue of its whole nature, so that
nothing else can also have it. This is the severe ideal of demon-
stration which Aristotle sets up. In the next chaptert he points
out various circumstances in which, while there is a ‘sort of proof’,
there is not genuine proof because there is not a perfect fit
between the subject and the predicate of our conclusion. Greek
mathematics, he says, had at one time been defective because it
proved that if 4 isto BasCisto D, AistoC as Bisto D, not
universally of all quantities but separately for numbers, lines,
solids, and times, but had later remedied this defect.5 In Euclid®
we find the universal proposition actually proved.

1 73b2g32, 2 g481-2, 3 1b. 2. ‘4 Ls.

5 74%17-25. Such advance from particular to general proofs is in fact con-
stantly happening in all the sciences. ¢ Bks. v, vi.
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Aristotle has already said! that since it is the object of science
to prove conclusions that state necessary facts, its premisses also
must state necessary facts, but he has not supported this dictum
by argument. Instead, he turned aside to state the conditions
which any proposition must fulfil if it is to be necessary—viz.
that it be enumeratively true, and that it state a connexion which
is xaf’ adré (for the third characteristic, that it enunciate a con-
nexion which is 7} adré, commensurately universal, while it is a
characteristic of a perfectly scientific proposition, is not a prece-
dent condition of its being necessary). He now turns to prove the
proposition stated without proof in 73221-4. He supports it by a
variety of probable arguments, but his most cogent argument is
that stated in 74b26-32. If a proposition is provable, one cannot
know it scientifically unless one knows the reason for its being
true. Now if A is necessarily true of C, but B, the middle term
one uses, is not necessarily true of C (or, for that matter, if 4 is
not necessarily true of B), one cannot be knowing why C is 4.
For obviously C’s being something which it is not necessarily
cannot be the cause of its being something which it is necessarily.

It is, of course, possible to infer a necessary fact from non-
necessary premisses, as it is possible to draw a true inference from
false premisses, but as in the latter case the conclusion cannot be
known to be true, in the former the fact cannot be known to be
necessary ; but the object of science is to know just that. On the
other hand, just as if the premisses are known to be true the
conclusion is known to be true, so if the premisses are known to
be necessary the conclusion is known to be so. Thus the requisite
and sufficient condition of the conclusion’s being known to be
necessary is that our premisses be known to be necessary,? or in
other words that we know their predicates to be connected with
their subjects by one or other of the two xaf’ adrd relations.3

The first corollary which Aristotle deduces* from the account
just given of the nature of the premisses of scientific reasoning is
that there must be no perdBaois é¢ dAdov yévous, no proving of
propositions in one science by premisses drawn from another
science. No science has a roving commission ; each deals with a
determinate genus. The subject of each of its conclusions must
be an entity belonging to that genus; the predicate must be an
attribute that is xa8’ adrd to such a subject; but two terms of
which one is xaf’ adrd to the other obviously cannot be properly

T 733214, 2 733117, 3 Ib. 28-37. ‘LT
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linked by a middle term that is not in such a relation to them.
Thus a geometrical proposition cannot be proved by arithmetic,!
nor vice versa ;? for the subject of geometry is spatial magnitudes,
l.e. continuous quanta, and that of arithmetic is numbers, i.e.
discrete quanta.?

At the same time, Aristotle allows the possibility of uerdBaats
from one genus to another, when the genera are ‘the same in some
respect’.+ What he has in mind is the possibility of using mathe-
matical proofs in sciences that are intermediate between mathe-
matics and physics, what he elsewhere$ calls 7a dvawcdrepa TV
pabnudrwy, since their subject-matters are subordinate to those
of a mathematical science. Optics is in this sense subordinate to
geometry, and harmonics to arithmetic.® He elsewhere says much
the same about astronomy? and mechanics.® Consider, for instance,
optics. Optics studies rays of light, which are lines ‘embodied’ in
certain matter; and in virtue of their being lines they obey
geometrical principles, and their properties can be studied by the
aid of geometry without any improper transition being involved.
But elsewhere® Aristotle adds a refinement, by distinguishing
within these sciences a mathematical part and a physical or
observational part, the latter being subordinate to the former as
that is to geometry or arithmetic. Here it is the business of the
observer to ascertain the facts, and that of the mathematician to
discover the reasons for them.?

The second corollary which Aristotle draws'' from his account
of the premisses of science is that there cannot, strictly speaking,
be demonstration of perishable facts, i.e. of a subject’s possession
of an attribute at certain times. Aristotle is taking account of the
fact that there are not only mathematical sciences stating eternal
and necessary connexions between subjects and attributes, but
also quasi-mathematical sciences which prove and explain tem-
porary but recurring facts, as astronomy explains why the moon
is at times eclipsed. There is an eternal and necessary connexion
between a body’s having an opaque body interposed between it
and its source of light, and its being eclipsed, and the moon some-

1 75038, 2 95b13-14. 3 Cat. 4b20-5, Met. 1020%7-14.
* 75589 S Phys. 194%7. ¢ 75P14-17.

7 Phys. 193b25-33, Met. 10733-8,

8 96322-5, 78b35-9, Met. 1078%14-17. 9 78b39-79%13.

° For a full discussion of Aristotle’s views about these intermediate sciences
cf. Mansion, Introd. & la Phys. Aristotélicienne, 94-101. 11 g5ba1-30,
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times incidentally has the one attribute because it sometimes in-
cidentally has the other. The proof that it hasit is eternal inas-
much as its object is a recurrent type of attribute, but inasmuch
as the subject does not always have this attribute the proof is
particular.? The fact explained is an incidental and non-eternal
example of an eternal connexion.

The third corollary? is that the propositiouns of a science cannot
be proved from common principles (i.e. from principles which
apply more widely than to the subject-matter of the science), any
more than they can be proved from alien principles. For it is
plain that there will be some subject to which the predicate of our
conclusion applies commensurately, and that subject and not
something wider must be the middle term of our proof, if our
premisses are to be commensurately universal. In consequence,
Aristotle rejects the ideal, adumbrated by Plato in the Republic,
of a master-knowledge which will prove the dpyal of the special
sciences ; each science, he holds, stands on its own basis, and its
appropriate premisses are known by their own self-evidence.
Zabarella argues* that Aristotle is not attempting to show that
metaphysics cannot prove the dpya( of the sciences, but only that
they cannot prove their own dpyai; but there is nothing here or
elsewhere in Aristotle to justify this view. In the Metaphysics
itself it is nowhere suggested that metaphysics can do this, and it
would be inconsistent with the underlying assumption of that
work, that metaphysics is the study of 6 8v 5§ 6v, of being only in
respect of its most universal characteristics. Zabarella’s interpre-
tation is, I think, only a projection of his own somewhat Platonic
view into Aristotle. It is natural enough that Plato should have
been scandalized by the spectacle of several sciences statting from
separate dpyai, and should have been fired by the ideal of a single
unified system of knowledge. But it is significant that neither
Plato nor anyone else has ever had any success in realizing such
an ideal, while mathematics offers a clear example of a science
which, starting from premisses which it holds to be self-evident,
succeeds in reaching a unified body of knowledge which covers
one large sphere of being. The search for a single all-explaining
principle seems to be a product of the equally mistaken desire to
have proof of everything. If we cannot have proof of everything
{so its advocates seem to say), since the ultimate premisses of any

! xard aupBeBnxds 75P25. 2 Ib. 33-s. 3 Ch. 9.
4 In duos Aristotelis lib. Post, An. Comm. 344.
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proof are obviously themselves not proved, let us at least have as
few unproved principles as possible, and if possible only one. But
there is really nothing more scandalous in a plurality of unproved
premisses than in a single one.

In maintaining that proof must be from the proper principles
of the science in question, Aristotle might seem to be contradicting
his inclusion of the xowa dfwopmara among the premisses of a
science. In ch. 10 he meets this difficulty by pointing out! that a
science does not assume the xowd déwdpara in their generality,
but only in so far as they are true of the subjects of the science in
question, this being all that is necessary for its purpose.

Aristotle draws an interesting distinction between three types
of error which may arise in the attempt at scientific proof.? In the
first place, we may sin against the principle that our premisses
must be true.? In trying to prove a geometrical proposition we
may use premisses that are geometrical in the sense that their
terms are geometrical terms, but ungeometrical in the sense that
they connect these terms incorrectly (e.g. by assuming that the
angles of a triangle are not equal to two right angles). In the
second place we may sin against the principle that our proof must
be syllogistically correct.* In this case our premisses may be in the
full sense geometrical, but we misuse them. In the third place we
may sin against the principle that proof in any science must be
drawn from premisses appropriate to the science.s In this case
our premisses are not geometrical at all. Aristotle adds that error
of the second kind is less likely to arise in mathematics than in
dialectical reasoning, because any ambiguity in terms is easily
detected when we have a figure to look at. ‘Is every circle a
figure? If we draw one, we see that this is so. Are the epic poems
a circle?® Clearly not'—i.e. not in the literal sense in which every
circle is a figure.

With this distinction of three types of error we may compare
a later section of the Posterior Analytics, i. 16-18. Paralogism—-
reasoning not in accordance with the rules of syllogism—is not
there mentioned, probably because it has been fully considered in
the Prior Amnalytics. The first kind of error discussed in the
present chapter, & ék r@v dvrixeipévar ouddoyiouds (e.g. reasoning
from incorrect geometrical assumptions), is described in chs. 16
and 17 under the title dyvoia 7 xara Sidfeow, ignorance which

1 96837-b2, 2 1P16-33. 3 Cf. 711921, 25-6.

4 Cf. ib. 18. 5 Cf. ch. 7. 6 They were often called ¢ xvxdos.
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involves a definite though mistaken attitude towards geometrical
principles. The third kind discussed in the present chapter, ¢ é¢
dAAns Téxims, that which in the absence of even incorrect geo-
metrical opinions attempts to prove a geometrical proposition
from premisses borrowed from another science, is by implication
called dyvota % kar’ dmddaow,! and in ch. 18 such ignorance of a
whole sphere of reality is described as due to the absence of one of
the senses; and this is in accordance with Aristotle’s general view
that the principles of all the sciences are derived by generalization
from sensuous experience.?

The chapter with which we are dealing® contains one further
important point, not made elsewhere. A science grows, says
Aristotle, not by interpolation of new middle terms, but by one or
other of two methods, both of them methods of extrapolation. If
we already know that C is A because B is 4 and C is B we can (1)
add the premiss ‘D is C’ and thus get the new conclusion that D
is 4, or (2) we can add the premisses that D is 4 and E is D, and
thus get the conclusion that E is A4; i.e. we may extrapolate
either vertically or horizontally. The dictum that a science grows
by extrapolation might at first sight seem to contradict what
Aristotle says elsewhere,* that ‘packing’ or interpolation (mdxvew-
ats) 1s the method of science; but there is no real contradiction.
We have not science at all till interpolation has been completed,
till we have replaced all provable premisses by premisses that need
no proof. But once this has been done, extrapolation comes by
its own and provides for the growth of the science.

Aristotle has pointed outs three types of error which do not
yield knowledge at all. In ch. 13 he passes to consider less gross
forms of error, which lead to something that may in a loose sense
be called knowledge, but falls short of demonstratio potissima.
When we commit them, we may reach knowledge that a fact is so,
but not knowledge of why it is so. In the first place, we may sin
against the principle that our premisses should be immediate.5
If Dis A because Bis A,Cis B,and DisC, and wereason ‘Cis 4,
D isC, Therefore Dis A’,1i.e.if ‘C is A’ is provable and we assume
it without proof, we shall not know why D is A, nor indeed in the
strict sense know that D is 4, but we shall at least have reached
a true opinion, and have to some extent reached it by correct
means. Secondly, we may sin against the principle that our

1 agba3. 2 i. 19. 3112, 4 84b33-s.
5 In ch. 12. 8 783236, cf, 71brg-21, 26—.
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premisses must be yvwpipuditepa kai mpdrepa Kai alria Tod cvume-
pdoparos.! Suppose we reason: ‘Heavenly bodies that do not
twinkle must be relatively near to us, Planets do not twinkle,
Therefore planets must be relatively near to us.’ Then our
premisses are true, our reasoning is syllogistically correct, and we
reach a true opinion about the state of the facts. But it is not the
case that because the planets do not twinkle they are near to us,
but that because they are near they do not twinkle. We have
clearly not reached knowledge of the actual ground of the fact we
state in our conclusion.

In this case the converse of our major premiss is true, and we
can therefore replace the defective syllogism by the syllogism
‘Heavenly bodies that are near to us do not twinkle, The planets
are near to us, Therefore the planets do not twinkle’, and then we
shall know both the fact stated in our conclusion and the ground
of its truth, and our reasoning will be truly scientific. But in
other cases our major premiss may #nof be convertible; then we
have an unscientific syllogism which cannot be immediately re-
placed by a scientific one.

Thirdly, we may sin against the principle that our premisses
must be true # adrd.? This happens when the middle term ‘is
placed outside’, i.e. occurs as predicate of both premisses, as when
we say ‘All breathing things are animals, No wall is an animal,
Therefore no wall breathes’. Here we reason as if not being an
animal were the cause of not breathing, and imply that being an
animal is the cause of breathing; but plainly being an animal is
not the cause of breathing, since not all animals breathe. The
precise or adequate cause of breathing is possession of a lung;
being an animal is an inadequate cause of breathing, and not being
an animal a super-adequate cause of not breathing. In saying, in
effect, ‘Nothing that is not an animal breathes’, we have used a
premiss which, while true xara wavrds and ka6’ adrd, is not true
av7d ; for it is not precisely gua not being an animal, but gua not
possessing a lung, that that which does not breathe does not
breathe.

Having thus pointed out in ch. 13 the failure of a second-figure
argument to give the true cause of an effect, Aristotle goes on in
ch. 14 to point out that in general the first figure is the figure
appropriate to science. He appeals to the fact that the sciences
actually use this much more than the other figures, and he gives

T 78326-b13, cf. 71P19-22, 29-72%5. 2 78b13-31, cf. 73P25-7423.
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two reasons for its superiority: (1) that it alone can establish a
definition, since the second figure cannot prove an affirmative, nor
the third a universal, conclusion; and (2) that even if we start
with a syllogism in the second or third figure, if its premisses
themselves need to be proved we must fall back on the first, since
the affirmative premiss which a second-figure syllogism needs
cannot be proved in the second figure, and the universal premiss
which a third-figure syllogism needs cannot be proved in the third.

Aristotle has in ch. 3 shown, and has repeatedly thereafter
assumed, that there must be immediate premisses, neither needing
nor admitting of proof. He now* makes the important point that
among these there mrust be negative as well as affirmative pre-
misses, and points out clearly the kind of terms that must occur
in them. If either 4 or B is included in a wider class in which the
other is not included, the proposition No B is A cannot be im-
mediate. For (1) if 4 isincluded in C and B is not, No Bis 4 can
be established by the premisses All 4 is C, No BisC. (2) If Bis
included in D and 4 is not, No B is A can be established by the
premisses No 4 is D, All Bis D. (3) If 4 isincluded in C and B
in D, No B is A can be established by the premisses All 4 is C,
No B is C, or by the premisses No 4 is D, All B is D. The only
type of immediate negative proposition which Aristotle seems to
consider is that in which one category is excluded from another,
as when one says ‘No substance is a quality’. The types of pro-
position he does not consider are those whose terms are (1) two
infimae species falling under the same proximate genus, (2) two
alternative differentiae, or (3) two members of the same infima
species. In the first case the differentia possessed by one and not
by the other can be used as middle term to prove the exclusion of
one species from the other. In the second case Aristotle would
have to admit that the two differentiae exclude one another
directly, just as two categories do. The third case would not
interest him, because in the Posterior Analytics he is concerned
only with relations between universals. His consideration of the
problem is incomplete, but both his insistence that there are
immediate negative premisses and his insistence that propositions
in which one category is excluded from another are immediate
are important pieces of logical doctrine.

He now? embarks on a discussion, much more elaborate than
any that has preceded, of the question whether there are im-

I Ch. 15. 2 Chs. 19-22.
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mediate premisses, not needing nor admitting of proof. A dialec-
tician is satisfied if he can find two highly probable premisses of
the form All Bis 4, Al C is B; he then proceeds to infer that all
C is A. But a scientist must ask the question, ‘Are All B is 4,
AllC is B, really immediate propositions; am I not bound to look
for a middle term between B and A4, and one between C and B?’
Aristotle divides the problem into three problems: (1) If thereis a
subject not predicable of anything, a predicate predicable of that
subject, and a predicate predicable of that predicate, is there an
infinite chain of propositions in the upward direction, a chain in
which that which is predicate in one proposition becomes subject
in the next? (2) If there is a predicate of which nothing can be
predicated, a subject of which it is predicable, and a subject of
which that subject is predicable, is there an infinite chain in the
downward direction, in which that which is subject in one pro-
position becomes predicate in the next? (3) Is there an infinite
chain of middle terms between any two given terms?!

He first? establishes that if questions (1) and (2) are to be
answered in the negative, question (3) must also be so answered.
This is obvious, because if between two terms in a chain leading
down from a predicate, or in a chain leading up from a subject,
there is ever an infinite number of middle terms, there is neces-
sarily an infinite number of terms in the whole chain; this must
be so, even if between some of the terms no middle term can be
inserted.

Next? Aristotle proves that if a chain having an afirmative
conclusion is necessarily limited at both ends, a chain having a
negative conclusion must also be limited at both ends. This fol-
lows from the fact that a negative can only be proved in one or
other of the three figures: (@) No Bis 4, AllC is B, Therefore no
CisA; () All Ais B, NoC is B, ThereforenoCis 4; (c) No Bis
C (or Some B is not C), Al B is 4, Therefore some 4 is not C.
Now if in (@) we try to mediate the negative premiss, this will be
by a prosyllogism: No D is 4, All B s D, Therefore no Bis 4.
Thus with each introduction of an intermediate negative premiss
we introduce a new affirmative premiss; and therefore if the
chain of affirmative premisses is limited, so is the chain of negative
premisses; there must be a term of which A4 is directly deniable.
A similar proof applies to cases (b) and {c).

Aristotle now* turns to his main thesis, that a chain of affirma-

1 81b30-82%8. 3 Ch. 20. 3 Ch. 21, 4 Ch. 22.
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tive premisses must be limited both in the upward and in the
downward direction. He first offers arguments which he describes
as dialectical,’ but which we must not pass over, because they
contain so much that is characteristic of his way of thinking. He
starts? with the true observation that if definition is to be possible,.
the elements in the definition of a thing must be limited in number.
But clearly propositions other than definitions occur in scientific
reasoning, and he therefore has to attempt a wider proof. He
prefaces this by laying down a distinction between genuine
predication and another kind of assertion. He discusses three
types of assertion: (1) ‘that big thing is a log’, or ‘that white thing
isa log’; (2) ‘that white thing is walking’, or ‘that musical thing is
white’; (3) ‘that log is big’, or ‘that log is white’, or ‘that man is
walking’; and analyses them differently. (1) When we say ‘that
white thing is a log’, we do not mean that ‘white’ is a subject of
which being a log is an attribute, but that being white is an
attribute of which that log is the subject. And (2) when we say
‘that musical thing is white’ we do not mean that ‘musical’ is a
subject of which being white is an attribute, but that a certain
man who has the attribute of being musical has also that of being
white. In neither case do we think of our grammatical subject
as being a metaphysical subject, or of our grammatical predicate
as being a metaphysical attribute of that subject. But when (3)
we say ‘that log is white’ we understand our subject to be a meta-
physical subject underlying or possessing the attribute of being
white. Aristotle recognizes only assertions of type (3) as predica-
tions proper, and describes the others as predications xard ovu-
BeBryxds, as statements which are possible only as incidental
consequences of the possibility of a proper predication.

This distinction is open to serious criticism. It is evident that
the form of words ‘that white thing is a log’ or ‘that musical thing
is white’ is not only a perfectly proper statement, but in certain
circumstances the only appropriate statement. When we say
‘that white thing is a log’, our meaning would be quite im-
properly conveyed by the words ‘that log is white’; ‘that white
thing’ is not only the grammatical but the logical subject—that
about which something is asserted—and what is predicated of it
is just that it is a Jog. Aristotle is either confusing the logical
distinction of subject and predicate—a distinction which depends
on our subjective approach to the matter in hand—with the

1 8437, 2 gabag,
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metaphysical distinction of subject (or substrate) and attribute,
or else, while aware of the difference, he is saying that only that
is proper predication in which the metaphysical subject and attri-
bute are made respectively logical subject and predicate; which
would be just as serious an error as a confusion of the two dis-
tinctions would be.!

It may be added that his mistake is made more easy by the
Greek usage by which a phrase like 76 Aevwdv may stand either for
‘the white thing’ or for ‘white colour’. For the speaker of a
language in which 76 Aevkdv éore £ddor might mean ‘white colour
is a log’, it becomes easy to suppose that the statement is an
improper statement. It may be said too that while as a general
logical doctrine what Aristotle says here is indefensible, there is
some justification for his restricting predication as he does, in the
present context. For the Posterior Analytics is a study of scientific
method, and he is justified in saying? that the sort of proposition
which the sciences use is normally one in which an attribute is
predicated of a substance. But to this it must be added that the
mathematical sciences habitually assert propositions of which the
subject is not a substance but an entity (such as a triangle} which
is thought of as having a nature of its own in consequence of
which it has the attribute that is predicated of it, as substances
have attributes in consequence of their intrinsic nature. Aristotle
is, in effect, recognizing this when he later describes the unit as
obola dfetos and the point as odoia ferds.3

Among proper predications Aristotle proceeds* to distinguish
definitions and partial definitions (émep éxeivo 7 Smep éxeivs T
onpaiver) from those which assert of subjects ovuBefnxéra, among
which he includes not only accidents but also attributes that are
kaf’ adré in the second sense,’ i.e. properties. In any case the
chain of predication must be finite, since the categories, under
onc or other of which any predicate of a given subject must fall,
are finite in number, and so are the attributes in any category.®
There is only one type of case, he points out, in which a thing is
predicated of itself; viz. definition, in which a thing designated
by a name is identified with itself as described by a phrase. In
every other case the predicate is an attribute assigned to a subject
and not itself having the nature proper to a subject, i.e. not a

T There is a penetrating criticism of Aristotle’s doctrine in J. Cook Wilson,
Statement and Inference, 1. 159-66. 2 83%20-1, 34-5.
3 87336, + 83%24. s Cf. pp. 60-T. ¢ 83bra-17.
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self-subsistent thing. Every chain of predication is terminated in
the downward direction by such a thing, an individual substance.
Upwards from this stretches a finite chain of essential attributes,
terminating in a summum genus or category, and a finite chain of
ovpfBefnrord, some of which are predicated of the subject strictly
9} ad7d, just as being that subject, while others are predicated
7 av7d of some element in the nature of the subject (i.e. of some
species to which it belongs), and thus related «af’ adrd but not
7 ad7é to the subject. Any chain of ovuBeBnxdra, no less than any
chain of definitory attributes, terminates in a category, ‘which
neither is predicated of anything prior to itself, nor has anything
prior to itself predicated of it"—because there ¢s nothing prior to it.!

The second dialectical argument? for the finiteness of the chain
of predication is a simple one, running as follows: anything that
is the conclusion from a chain of propositions can be known only
if it is proved; but if the chain is infinite it cannot be traversed,
and its conclusion cannot be proved. Thus to suppose the chain
of predication to be infinite runs counter to our confidence that,
in mathematics at least, we know the conclusions of certain trains
of reasoning to be true, and not merely to be true if the pre-
misses are.

Aristotle now? turns to the proof which he describes as analyti-
cal—analytical because it rests on a consideration not of predica-
tion in general, but of the two kinds of predication which in
ch. 4 have been described as being proper to science, those in which
we predicate of a subject some element in its definition, and those
in which we predicate of a subject some attribute in whose
definition the subject itself is included. If we had an infinite chain
of predicates, each related to its subject in the second of these
ways, we should have a predicate B including in its definition its
subject 4, a predicate C including in its definition its subject B,
.. . and therefore the term at infinity would include in its defini-
tion an infinite number of elements. If, again, we had an infinite
chain of predicates, each related to its subject in the first of the
two ways, the original subject would include in its definition an
infinite number of elements. Each of these two consequences
Aristotle rejects as impossible, on the ground that, since any
term is definable, no term can include an infinite number of
elements in its essential nature.

It would seem plausible to say that if two subjects have the

I 83br7-31. 2 b, 32-84%6. 3 8438,
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same attribute, it must be by virtue of some other attribute
which they have in common. But Aristotle is quick to point out!
that this would involve an infinite chain of predication. If, when
C and D both have the attribute A, this must be because they
both have the attribute B, it will be equally true that if they
both have the attribute B, this must be because they both have
a further attribute in common, and so ad infinitum. The true
0855 émi Tds dpyds is one that terminates not, as Plato supposed,
in a single dpy7) dvumdferos, but in a variety of immediate proposi-
tions, some affirmative, some negative. In seeking the ground of
an affirmative proposition we proceed by packing the interval
between our minor term and our major, never inserting a middle
term wider than our major. Bis 4 because BisC,CisD...Y
isZ,Z is A, the ultimate premisses being known not by reasoning
but by intuition (vods). If the proposition we seek to prove is a
negative one, we may proceed in either of three ways. (1) Suppose
that no Bis A becauseno C is 4 and all Bis C; then if we want to
prove that no C is A, we may do so by recognizing that no D is 4
and all C is D; and so on. We never take in a middle term which
includes our major term A. (z) Suppose that no E is D because
all D is C and no E is C; then if we want to prove that no E'is C,
we may do so by recognizing that all C is F and no E is F; and
so on. We never take in a middle term included within our
minor, E. (3) Suppose that no E is D because no D is C and all £
is C; then if we want to prove that no D is C, we may do so by
recognizing that no C is F and all D is F; and so on. We never
take a middle term that either includes our major, or is included
in our minor.

From this consideration of the necessity for immediate pre-
misses, Aristotle passes? to compare three pairs of types of proof
in respect of ‘goodness’, i.e. of intellectual satisfactoriness. Is
universal or particular proof the better? Is affirmative or nega-
tive proof the better? Is ostensive proof or reductio ad impossibile
the better? On the first question, he first? states various dialec-
tical arguments purporting to show particular proof (i.e. proof
proceeding from narrower premisses) to be better than universal,
then* refutes these, and offerss dialectical arguments in favour of
the opposite view, and finally® offers what he considers the most
conclusive arguments in support of it, viz. (1) that if we know a

! Ch. 23.  Chs. 24-6. 3 85320-b3,
4+ 85b3-22, 5 Ib. 23-86%21. ¢ Ib. 22-30.
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universal proposition such as ‘Every triangle has its angles equal
to two right angles’, we know potentially the narrower proposi-
tion ‘Every isosceles triangle has its angles equal to two right
angles’, while the converse is not true; and (2) that a universal
proposition is apprehended by pure vénois, while in approaching
a particularization of it we have entered on a path which termi-
nates in mere sensuous perception. His consideration of the merits
of affirmative as compared with negative proof,' and of ostensive
proof as compared with reductio,? is of less general interest.
Turning? from the comparison of particular proofs to that of
whole sciences, Aristotle points out that one science is more
precise than another, more completely satisfactory to the intellect,
if it fulfils any one of three conditions. In the first place, a science
which knows both facts and the reasons for them is superior to a
so-called science which is a mere collection of unexplained facts.
In the second place; among genuine sciences a pure science, one
that deals with abstract entities, is superior to an applied science,
one that deals with those entities embodied in some kind of
‘matter’; pure arithmetic, for instance, is superior to the applica-
tion of arithmetic to the study of vibrating strings. In the third
place, among pure sciences one that deals with simple entities is
superior to one that deals with complex entities; arithmetic,
dealing with units, which are entities without position, is superior
to geometry, dealing with points, which are entities with position.
It is noteworthy that, while Aristotle conceives of demonstra-
tion in the strict sense as proceeding from premisses that are
necessarily true to conclusions that are necessarily true, he recog-
nizes demonstration (in a less strict sense, of course) as capable of
proceeding from premisses for the most part true to similar con-
clusions.# That which can never be an object of scientific know-
ledge is a mere chance conjunction between a subject and a
predicate. And, continuing in the same strain,’ he points out that
to grasp an individual fact by sense-perception is never to know
it scientifically. Even if we could see the triangle to have its
angles equal to two right angles, we should still have to look for a
demonstration to show why this is so. Even if we were on the
moon and could see the earth thrusting itself between the moon
and the sun, we should still have to seek the cause of lunar
eclipse. The function of perception is not to give us scientific
knowledge but to rouse the curiosity which only demonstration

' Ch. z5. 2 Ch. 26. 3 Ch. 27. * Ch. 30. 5 Ch. 31.



DEMONSTRATIVE SCIENCE 75

can satisfy. At the same time some of our problems are due to
lack of sense-perception; for there are cases in which if we per-
ceived a certain fact we should as an immediate consequence,
without further inquiry, recognize that and why it must be so in
any similar case. To quickness in divining the cause of a fact, as
an immediate result of perceiving the fact, Aristotle assigns the
name of dyxivoia.!

VII

THE SECOND BOOK OF THE POSTERIOR ANALYTICS

THE second book of the Posterior Analytics bears every appearance
of having been originally a separate work. It begins abruptly,
with no attempt to link it on to what has gone before; even the
absence of a connective particle in the first sentence is significant.?
Further, there is one fact which suggests that the second book is a
good deal later than the first. In the first book allusions to mathe-
matics are very frequent, and it might almost be said that Aris-
totle identifies science with mathematics, as we might expect a
student of the Academy to do; the only traces of a scientific
interest going beyond mathematics and the semi-mathematical
sciences of astronomy, mechanics, optics, and harmonics are the
very cursory allusions to physics and to medical science in 77%41,
b41—7835, 88314-17, Pr2. In the second book allusions to mathe-
matics are relatively much fewer, and references to physical and
biological problems much more numerous; cf. the references to
the causes of thunder’ and of the rising of the Nile,* to the
definition of ice,5 to the properties of different species of animals®
and to analogical parts of animals,” to the causes of deciduousness®
and of long life,® and to medical problems.™®

The subject of the first book has been demonstration ; the main
subject of the second book, with which the first ten chapters are
concerned, is definition. Aristotle begins by distinguishing four
topics of scientific inquiry, 76 8r¢, 76 o7, €l €are, 7( éare. The
difference between 76 ém and e éore turns on the difference
between the copulative and the existential use of ‘is’; the two

t Ch. 34.

2 Apart from the Metaphysics, the only other clear cases in Aristotle of
books (after the first) beginning without such a particle are Phys. 7, Pol. 3, 4.

3 y3822-3, P7-12, 94239, P32-4. 4 g8331-4. 5 g5216-21.

¢ gBa3-1g, 7 Ib. 20-3. 8 Ih. 36-b16, P33-8, 99823-9.

9 ggbs-8. 10 g4b8—21, g7P26-7.
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questions are respectively of the form ‘Is 4 B?’ and of the form
‘Does A exist?’ If we have established that 4 is B, we go on to
ask why it is so; if we have established that A4 exists, we go on to
ask what it is.

Aristotle proceeds in ch. 2 to say that to ask whether 4 is B, or
whether 4 exists, is to ask whether thereisa middle term to account
for A’s being B, or for A’s existing, and that to ask why 4 is B, or
what A4 is, is to ask what this middle term is. But there are reasons
for supposing that this is an over-statement of Aristotle’s mean-
ing. He never, so far as I know, makes the question whether a
certain substance exists turn on the question whether there is a
middle term to account for its existence, nor the question what
a certain substance is turn on the question what that middle term
is; and it would be strange if he did so. The question whether a
certain substance exists is to be decided simply by observation;
the question what it is is to be answered by a definition stating
simply the genus to which the substance belongs, and the differen-
tia or differentiae that distinguish it from other species of the
genus. It isreally of attributes that Aristotle is speaking when he
says that to ask whether they exist is to ask whether there is a
cause to account for them, and that to ask what they are is to ask
what that cause is. And when we are considering an attribute,
the question whether it exists is identified with the question
whether this, that, or the other substance possesses it, and the
question what it is is identified with the question why this, that,
or the other substance possesses it. ‘What is eclipse? Depriva-
tion of light from the moon by the interposition of the earth. Why
does eclipse occur, or why does the moon suffer eclipse? Because
its light fails through the earth’s blocking it off.”

In ch. 3 Aristotle passes to pose certain questions regarding the
relation between demonstration and definition. How is a defini-
tion proved? How is the method of proof to be put into syllo-
gistic form? What is definition? What things can be defined?
Can the same thing be known, in the same respect, by definition
and by demonstration? In a passage which is clearly only dialec-
tical* he argues that not everything that can be demonstrated
can be defined, that not everything that can be defined can be
demonstrated, and, indeed, that nothing can be both demonstrated
and defined. Dialectical arguments directed against various pos-
sible methods of attempting to prove a definition, and tending to

! 9o%15-18. 2 bygyagy,
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show the complete impossibility of definition, are offered in chs.
4-7. In ch. 8 Aristotle turns to examining critically these dialec-
tical arguments. As a clue to the discovery of the true method of
definition, he adopts the thesis already laid down,! that to know
the cause of a substance’s possessing an attribute is to know the
essence of the attribute. Suppose that we know that a certain
event, say, eclipse, exists. We may know this merely xard oupfe-
Bnrds (e.g. by hearsay) without knowing anything of what is
meant by the word, and in that case we have not even a starting-
point for definition. But suppose we have some knowledge of the
nature of the event, e.g. that eclipse is a loss of light. Then to ask
whether the moon suffers eclipse is to ask whether a cause capable
of producing it (e.g. interposition of the earth between the moon
and the sun) exists. If, starting with a subject C and an attribute
{or event) A, we can establish a connexion between C and 4 by a
series of intermediate propositions such as ‘that which has the
attribute B, necessarily has the attribute 4, that which has the
attribute B, necessarily has the attribute B, . . . that which
has the attribute B, necessarily has the attribute B,_,, C
necessarily has the attribute B,’, then we know both that
and why C has the attribute 4. If at some point we fail to
reach immediacy, e.g. if we have to be content with saying
‘C actually (not necessarily) has the attribute B,’, we know that
C has the attribute A but not why it has it. Arstotle illus-
trates the latter situation by this example: A heavenly body
which produces no shadow, though there is nothing between us
and it to account for this, must be in eclipse, The moon is thus
failing to produce a shadow, Therefore the moon is in eclipse.
Here the middle term by the use of which we infer the existence
of eclipse plainly cannot be the cause of eclipse, being instead a
necessary consequence of it; it does not help us to explain why
the moon is in eclipse, and therefore does not help us to know what
eclipse is. But the discovery, by this means, that eclipse exists
may set us on inquiring what cause does exist that would explain
the existence of eclipse, whether it is the interposition of an opaque
body between the moon and its source of light, or a divergence of
the moon from its usual path, or the extinction of fire in it. If we
find such a cause to exist, it becomes the definition of eclipse;
eclipse 4s the interposition of the earth between the moon and the
sun. And if we can in time discover the presence of a cause which

' go*14-23.
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will account for the earth’s coming between the moon and the
sun, that will serve as a further, even more satisfactory, definition
of eclipse.! We never get a syllogism having as its conclusion
‘eclipse is so-and-so’, but we get a sorites by which it becomes
clear what eclipse is—a sorites of the form ‘What has B,
suffers eclipse, What has B, has B, . . . What has B, has B, _,,
The moon has B,, Therefore the moon suffers eclipse’. Our final
definition would then be ‘eclipse is loss of light by the moon in
consequence of the sequence of attributes B,, B,,_;, . . . By, B;".

This type of definition can of course be got only when 4 is an
attribute that has a cause or series of causes. But there are also
things that have no cause other than themselves, and of these we
must simply assume, or make known by some other means (e.g.
by pointing to an example) both that they exist and what they
are. This is what every science does with regard to its primary
subjects, e.g. arithmetic with regard to the unit.2

There are thus three types of definition:? (1) A verbal definition
stating the nature of an attribute or event by naming its generic
nature and the substance in which it occurs, e.g. ‘eclipse is a loss
of light by a heavenly body'—a definition which sets us on to
search for a causal definition of the thing in question. (z) A causal
definition of such a thing, e.g. ‘eclipse of the moon is a deprivation
of light from the moon by the interposition of the earth between
the moon and the sun’. Such a definition is ‘a sort of demonstra-
tion of the essence, differing in form from the demonstration’.+
Le., the definition packs into a phrase the substance of the
demonstration ‘What has an opaque body interposed between it
and its source of light is eclipsed. The moon has an opaque body
so interposed, Therefore the moon suffers eclipse.” A definition
of type (1), on the other hand, contains a restatement only of the
conclusion of the demonstration. (3) A definition of a term that
needs no mediation, i.e. of one of the primary subjects of a
science.

Aristotle now passes from the subject of definition to consider
a number of special questions relating to demonstration.s It is
unnecessary to enter here into the difficulties of ch. 11, one of the
most difficult chapters in the whole of Aristotle. He introduces
here a list of types of alriac which differs from his usual list by
containing, in addition to the formal, the efficient, and the final

T g3bra-14. 2 Ch. 9. 3 Ch. ro. 4 g4%1-2,
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cause, not the material cause but 76 rivwy évrwy dvdyxn robr” elvar.
That this is not another name for the material cause is shown by
two things. For one thing, the material cause could not be so
described ; for Aristotle frequently insists that the material cause
does not necessitate its effect, but is merely a necessary precondi-
tion of it. And secondly, the example given is as remote as pos-
sible from the typical examples of the material cause which he
gives elsewhere. How, then, is this departure from his usual list
of causes to be explained? We may conjecture that it was due
to Aristotle’s recognition of the difference between the type of
explanation that is appropriate in the writing of history or the
pursuit of natural science and that which is appropriate in mathe-
matics. In history and in natural science we are attempting to
explain events, and an event is to be explained (in Aristotle’s
view) by reference either to an event that precedes it (an efficient
cause) or to one that follows it (a final cause). In mathematics
we are dealing with eternal attributes of eternal subjects, and
neither an efficient nor a final cause is to be looked for, but only
another eternal attribute of the same eternal subject, some attri-
bute the possession of which by the subject can be more directly
apprehended than its possession of the attribute to be explained.
This eternal ground of an eternal consequent is thus introduced
here instead of the material cause which we find elsewhere in
Aristotle’s account of causation. A reference to the materal
cause would indeed be out of place here; for the analysis of the
individual thing into matter and form is a purely metaphysical
one of which logic need take no account, and in fact the word Ay
and that for which it stands are entirely absent from the Organon.

It is not easy to see how the efficient cause, the final cause, and
the eternal ground are related, in Aristotle’s thought, to the formal
cause. But we have already found him stating the definition or
formal cause of eclipse to be ‘deprivation of light from the moon
by the interposition of the earth’, where the efficient cause
becomes an element in the formal cause and is by an overstate-
ment said to be the formal cause.! And similarly here he identifies
the formal cause of the rightness of the angle in the semicircle
with its being equal to the half of two right angles, i.e. with the
ground on which it is inferred.? And again, where an event is to
be explained by a final cause, he would no doubt be prepared to
identify the formal cause of the event with its final cause. We

T 93%6-7. T % 94%28-35.
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have here in fact the doctrine that is briefly adumbrated in
Metaphysics 1041227-30—pavepov Tolvuv 7i {nrel 76 airwov: Tobro &'
éori 16 i v elvar, s elmeiv doyweds, & én' éviwv pév éori Tivos
évexa, olov {ows €n’ olxias 7 kAlvns, én’ éviwv 8¢ 7{ éxlvmoe mpdrrov:
airwov yap xalTobro. The doctrineis that the cause of the inherence
of a ndfos in a substratum (e.g. of noise in clouds) or of a quality
in certain materials (e.g. of the shape characteristic of a house in
bricks and timber) is always—to state the matter abstractly
(Aoywkds)—the ri Jv elvar or definition of the union of substratum
and ndfos, or of materials and shape. But in some cases this
definition expresses the final cause—e.g. a house is defined as a
shelter for living things and goods;* in other cases the definition
expresses the efficient cause—e.g. thunder is a noise in clouds
produced by the quenching of fire.?2 In yet other cases, he here
adds, the formal cause expresses the eternal ground of an eternal
attribute. In other words, the formal cause is not a distinct cause
over and above the final or efficient cause or the eternal ground,
but is one of these when considered as forming the definition of
the thing in question. The one type of cause that can never be
identical with the formal cause is the material, and hence the
material cause is silently omitted from the present passage.
Aristotle goes on in ch. 12 to point out a difficulty which arises
with regard to efficient causation. Here, he maintains, we can
infer from the fact that an event has occurred that its cause must
have occurred previously, but we cannot infer from the fact that
a cause has occurred that its effect must have occurred. For
between an efficient cause and its effect there is always an interval
of time, and within that interval it would not be true to say that
the effect has occurred. Similarly we cannot infer that since a
certain efficient cause has taken place, its effect will take place.
Tor it does not take place in the interval, and we can neither say
how long the interval will last, nor even whether it will ever end.
Aristotle is clearly conscious of the difficulty which everyone must
feel if he asks the question why a cause precedes its effect ; for it
is hard to see how a mere lapse of time can be necessary for the
occurrence of an event when the other conditions are already
present; this is a mystery which has never been explained.
Aristotle confesses his sense of the mystery when he says ém-
O’KG‘ITT(’OV 8% T{ T(; (TUVG’XOV (:)GTG [J-GTG‘. 76 yeyove’va.t 76 )/[VGO’OG.L ﬁ'na'.pxew
&v Tols mpdyuaow.3 This much, he adds, is clear, that the com-
' Met. 1043216, 33. * An. Post. 93P8, 94%s. 3 g5br-3.
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pletion of one process, being momentary, cannot be contiguous
to the completion of another, which is also momentary, any more
than one point can be contiguous to another, nor one continuous
process contiguous to the completion of another, any more than
a line can be contiguous to a point. For the fuller treatment of
this subject he refers to the Physics, where it is in fact treated
much more fully.! It is reasonable to infer that this chapter
either was written after that part of the Physics, or at least
belongs to about the same period of Aristotle’s life.

It being impossible to infer from the occurrence of a past event
that a later past event has occurred, Aristotle concludes that we
can only infer that an earlier past event must have occurred ; and
similarly, it being impossible to infer that if a future event occurs
a later future event must occur also, we can only infer that if a
future event is to occur an earlier future event must occur. In
either case the implied assumption is that for the occurrence of an
event there are needed both a set of particular circumstances and
a lapse of time whose length we cannot determine, so that we can
reason from the occurrence of an event to the previous occurrence
of its particular conditions but not vice versa.

In ch. 13 Aristotle returns to the subject of definition. He has
stated his theory of definition; he now gives practical advice as
to how definitions are to be arrived at. But here he is concerned
not with the definition of events, like eclipse or thunder, but with
the definition of the primary subjects of a science. If we wish to
define the number three, for instance, we collect the various
attributes each of which is applicable to all sets of three and to
certain other things as well, but all of which together belong only
to sets of three. Three is (1) a number, (2) odd, (3) prime, (4) not
formed by the addition of other numbers.? It is noticeable that
Aristotle does not follow the prescription laid down in the Mefa-
physics,? that each differentia must be a further differentiation of
the previous differentia, so that a definition is complete when the
genus and the final differentia have been stated; and in fact the
number two satisfies conditions (3) and (4) but not condition (2).
The present passage may be compared with that in the De
Partibust in which he rejects, so far as biology is concerned, the
Platonic method of definition by successive dichotomies, as failing
to correspond to the complexity of nature.

! InBk.6. 2 For the Greeks, one was not a number but an dpy7 dptfued.
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This passage is, however, followed by one! in which he assumes
that each of the differentiae included in a definition will be a
differentiation of the previous differentia. The latter passage
must almost certainly date back to an earlier period in which
Aristotle was still accepting the Platonic method of definition.
He concludes with a passage in which he points out the danger of
assuming that a single term necessarily stands for a single species,
and recommends that, since wider terms are more likely to be
ambiguous than narrower ones, we should move cautiously up
through the definition of narrower terms to that of wider.

Aristotle assumes? that, generally speaking, ordinary language
will provide us with names for the genera and species which form
the subjects of a science. When we have established the existence
of such a chain of genera and species, the right order (he continues)
of attacking the problem of discovering the properties of the genus
and of its species is to discover first the properties of the whole
genus, for then we shall know both that and why the species
possess these properties, and need only consider what peculiar
properties they have and why they have them. But we must be
prepared to find that sometimes common language fails to provide
us with names for the species. Greek has no name for the class of
horned animals, but we must be prepared to find that they form
a real class, whose possession of certain other attributes depends
on their having horns. Or again we may find that the possession
of certain common attributes by different species of animals
depends on their having parts which without being the same have
an analogous character, as the spine in fishes and the pounce in
squids are analogous to bone in other animals. We may find that
problems apparently different find their solution in a single middle
term, e.g. in dvmimepioraacs, reciprocal replacement, which in fact
Aristotle uses as the explanation not only of different problems
but of problems in different sciences. Or again we may find
that the solution of one problem gives us part of the solution
of another, by providing us with one of two or more middle
terms.?

Aristotle now* turns to the problem of plurality of causes. We
may find a complete coincidence between two attributes, e.g. (in
trees) the possession of broad leaves and deciduousness, or between
two events, e.g. the interposition of the earth between the sun
and the moon and lunar eclipse, and in such a case the presence of

! 96b15—97b6. 2 Ch. 14. 3 Ch. 15. ¢ Ch. 16.
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either attribute or event may be inferred from that of the other—
though, since two things cannot be causes of one another, only
one of the two inferences will explain the fact it establishes. But
may there not be cases of the following type—such that attribute
A belongs to D because of its possession of attribute B, and to £
because of its possession of attribute C, A being directly and
separately entailed both by B and by C? Then, while the posses-
sion of B or of C entails the possession of 4, the possession of 4
will not presuppose the possession of B nor the possession of C,
but only the possession of either B or C. Or must there be for
each type of phenomenon a single commensurate subject, all of
which and nothing but which suffers that phenomenon, and a
single commensurate middle term, which must be present wherever
the phenomenon is present?

Aristotle offers his solution in an admirable chapter® in which
he does justice both to the general principle that a single effect
must have a single cause, and of the facts that seem to point to
a plurality of causes. He distinguishes various cases in which a
plurality of things have or seem to have an attribute in common.
At one extreme is the case in whicli there is not really a single
attribute but different attributes are called by the same name;
we must not look for a common cause of similarity between colours
and between figures, for similarity in the one case is sensible
similarity and in the other is proportionality of sides and equality
of angles. Next there is the case in which the subjects, and again
the attributes, are analogically the same; i.e. in which a certain
attribute is to a certain subject as a second attribute is to a second
subject. In this case the two middle terms are also analogically
related. Thirdly there is the case in which the two subjects fall
within a single genus. Suppose we ask, for instance, why, if 4
isto B as C is to D, A must be toC as B is to D, alike when the
terms are lines and when they are numbers; we may say that the
proportion between lines is convertible because of the nature of
lines and that between numbers because of the nature of numbers,
thus assigning different causes. But we can also say that in both
cases the proportion is convertible because in both cases we have
a proportion between quantities, and then we are assigning an
identical cause. The attribute, the possession of which is to be
explained, is always wider than each of the subjects that possess
it, but commensurate with all of them together, and so is the

t Ch. 17.
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middle term. When subjects of more than one species have a
common attribute there is always a middle term next to each
subject and different for each subject, and a middle term next
to the attribute and the same for all the subjects, being in fact
the definition of the attribute. The deciduousness of the various
deciduous trees has one common cause, the congelation of the sap,
but this is mediated to the different kinds of tree by different
proximate causes. Any given attribute will have one immediate
cause 4 ; but things of the class D may have 4 because they have
B, and things of the class £ may have it because they have C;
because of the difference of nature between class D and class £
they may require different causes of their possession of 4 and of
the consequent attribute. But things of the same species, having
no essential difference of nature, require no such differing causes
of their possession of 4 and of its consequent. Leaving aside the
question of the possession of a common attribute by different
species, and considering only the possession of an attribute by a
single species, we may say that when species D possesses an attri-
bute C, which entails B, which entails 4, C is the cause of D’s
having B, and therefore of its having A, that B is the cause of
C’s entailing A4, and that B’s own nature is the cause of ifs
entailing 4.

Aristotle now? comes to his final problem ; how do we come to
know the first principles, which as we have seen cannot be known
by demonstration, being presupposed by it? The questions he
propounds are (1) whether they are objects of émorsjun or of some
other state of mind, and (2) whether the knowledge of them is
acquired or inborn; and he attacks the second question first. It
would be strange if we had had from birth such a state of mind,
superior to scientific knowledge (of which it is the foundation),
without knowing that we had it; and it is equally difficult to see
how we could have acquired such a state if we had no knowledge
to start with., We must therefore have from birth some faculty
of apprehension, but not one superior either to knowledge by
demonstration or to knowledge of first principles. Now in fact
all animals have in sense-perception an innate discriminative fa-
culty. Insome, no awareness of the object survives the moment
of perception; in others such awareness persists, in the form of
memory; and of those that have memory, some as a result of

! Ch. 18. 2 Ch. 19.
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repeated memories of the same object acquire ‘experience’. From
experience—from the ‘resting’ in the mind of the universal, the
identical element present in a number of similar objects but
distinct from them—art and science take their origin, art con-
cemed with bringing things into being, and science with that
which is. Thus the apprehension of universals neither is present
from the start nor comes from any state superior to itself; it
springs from sense-perception. In a famous simile! Aristotle
likens the passage from individual objects to universals, and to
wider universals, to the rallying of a routed army by one stout
fighter who gradually gathers to him others. The process is made
possible by the fact that while the object of perception is always
anindividual, it is the universal in the individual that is perceived,
‘man, not the man Callias’.2

The discussion started from the question how we come to know
the universal propositions which lie at the basis of science: it has
diverged to the question how we come to apprehend universal
concepts like ‘animal’. Aristotle now returns to his main theme
by saying that just as we reach universal concepts by induction
from sense-perception, so we come to know the first principles
of science. Just as the perception of one man, while we still re-
member perceiving another, leads to the grasping of the universal
‘man’, so by perceiving that this thing, that thing, and the other
thing are never white and black in the same part of themselves,
we come to grasp the law of contradiction; and so with the other
mpara of science.

Aristotle now? turns to the other main question propounded in
the chapter; what is the state of mind by which we grasp the
mp&ra? The only states of mind that are infallible are scientific
knowledge and intuitive reason; the first principles of science
must be more completely apprehended than the conclusions from
them, and intuitive reason is the only state of mind that is
superior to scientific knowledge. . Therefore it must be intuitive
reason that grasps the first principles. This is the faculty which is
the starting-point of knowledge, and it isit that grasps the starting-
point of the knowable, while the combination of it and scientific
knowledge (the combination which is in the Ethics called cogdia)
grasps the whole of the knowable.4

This chapter is concerned only with the question how we come

! 100%12~13. 2 Tb. 17-b1. 3 19bs,
4 With this chapter should be compared Met. A. 1.
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to know the first principles on which science is based. Aristotle’s
answer does justice both to the part played by sense-perception
and to that played by intuitive reason. Sense-perception supplies
the particular information without which general principles could
never be reached ; but it does not explain our reaching them; for
that a distinct capacity possessed by man alone among the
animals is needed, the power of intuitive induction which sees
the general principle of which the particular fact is but onc
exemplification. Aristotle is thus neither an empiricist nor a
rationalist, but recognizes that sense and intellect are mutually
complementary. The same balance is found in the account which
he gives of the way in which science proceeds from its first prin-
ciples to its conclusions. Sense-perception, he says, supplies us
with the facts to be explained, and without it science could not
even make a beginning.? Its problem is that of bridging the gulf
between the particular facts of which sense-perception informs us
and the general principles by which they are to be explained. He
is often charged with having proceeded too much a priors in his
pursuit of natural science, and he cannot be acquitted of the
charge, but his fault lay not in holding wrong general views on the
subject, but in a failure to apply correctly his own principles. His
theory is that it is the business of sense-perception to supply
science with its data; the 7« must be known before we begin the
search for the 8id7t,? and dmd8ecéis is thought of by him not as the
arriving by reasoning at knowledge of particular facts, but as
the explanation by reasoning of facts already known by sense-
perception. This is no doubt the true theory. But he failed in two
respects, as anyone in the infancy of science was bound to fail.
The ‘facts” with which he started were not always genuine facts;
they were often unjustifiable though natural interpretations of the
facts which our senses really give us. And, on the other hand,
some of the first principles on which he relied as being self-
evident were not really so. His physics and his biology yield many
examples of both these errors. Yet he must be given the credit
for having at least seen the general position in its true light—that
it is the role of science to wait on experience for the facts to be
explained, and use reason as the faculty which can explain them.
Of the further function of reason—that of reasoning from facts
known by experience to those not yet experienced—he has little
conception.

1 8raz8-by, 2 8gbzg-31,
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VIII

THE TEXT OF THE ANALYTICS

For the purpose of establishing the text I have chosen the five
oldest of the MSS. cited by Waitz. These are (1) Urbinas 35
(Bekker’s and Waitz’s A), of the ninth or early tenth century; (2)
Marcianus 201 (Bekker’s and Waitz’s B), written in 955; (3)
Coislinianus 330 (Bekker's and Waitz’s C), of the eleventh
century; (4) Laurentianus 72.5 (Waitz’s d), of the eleventh cen-
tury; (5) Ambrosianus 4g0 (formerly L g¢3) (Waitz’s n), of the
ninth century. Where we have so unusual an array of old MSS.,
it is unlikely that very much would be gained by exploring the
vast field of later MSS.

We may look, in the first place, at the relative frequency of
agreements between the readings of these five MSS. There are
two long passages for which the original hand of all the five is
extant, and I have made a count of the agreements in these
passages, 31218-49%26 and 69b4-8222, which together amount to
between a third and a half of the whole of the Analytics. The
figures for the groupings of consentient readings are as follows:

ABCd 399, ABCn 173, ABdn 199, ACdn 78, BCdn 70.

ABC 18, ABd 68, ABn 19, ACd 13, ACn 6, Adn 12, BCd 4, BCn

17, Bdn 11, Cdn 19.

AB 20, AC 7, Ad 26, An 5, BC 8, Bd 5, Bn 17, Cd 14, Cn 6o, dn 14.

A alone 78, B alone 88, C alone 235, d alone 185, n alone 416.
Summing the agreements of MSS. two at a time we get:

AB 896, AC 694, Ad 795, An 492, BC 639, Bd 756, Bn 506, Cd 597,

Cn 423, dn 403.

We notice first that the agreements of four MSS. are much more
numerous than the agreements of three only, or of two only.
Either the variations are due to casual errors in single MSS., or
there is a family of four MSS. and a family of only one, or there is
a combination of these two circumstances. The fact that ail the
groups of four are large, compared with the groups of three or of
two, shows that casual errors in single MSS. play a large part in
the situation. But when we look more closely at the groups of
four, we find that one group, ABCd, is twice aslarge as that which
is nearest to it in size, and more than five times as large as the
smallest. Either, then, n is particularly careless, or it represents
a separate tradition, or both these things are true. Now individual
variations in one MS. from the others may, when they are wrong,
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imply either carelessness in the writing of the MS. or careful
following of a different tradition. But when they are right
this must be due to the following of a different, and a right,
tradition.

We must therefore look next to see how our MSS. compare in
respect of correctness, in passages where the true reading can be
established on grounds of sense or grammar or of Aristotelian
usage. Within the two long passages already mentioned I have
found B to have the right reading 4o1 times, A 389 times, C 363
times, n 339 times, d 337 times; the earlier editors Bekker and
Waitz are evidently justified in considering A and B the most
reliable MSS. Bekker gives the preference to A; Waitz gives it
to B, and his opinion is endorsed by Strache in his edition of the
Topics. At the same time it is noteworthy that the other three
MSS. fall so little behind A and B in respect of accuracy.

The value of a MS., however, does not depend only on the
number of times in which it gives an evidently correct reading,
but also on the number of times it is alone in doing so. I have
made a note of the passages, throughout the Analytics, in which
a certainly (or almost certainly) correct reading is found in one MS.
only (ignoring the very numerous insertions by later hands). The
results are as follows:

A alone has the right reading in 92232, 9437, 95335, I00%1;

B alone in 31332, 447345, 45°3, 46228, 47%21, 59226, 6529, 67218,

70b1, 75034, 87538, 9430, 35, 99%33;

C alone in 28b31, 2928, 30b31, 3275, 47%14, 5128, 528, 19, 54b35,

56b29, 653, 66%14, 67237, 69P20, 73%2, 33, 748, 81%z;
d alone in 27%9, 33925, 48P12, 49b36, 70b32, 7256, 88327, g4222, b16;
n alone in 34°38, P18, 31, 35°13, 3922, 44%, 6, 46°39, 47%2, 11, 19,
49°29, 52°1, 54237, 57°24, 58%25, P33, 62b10, 23, 6430, 73%20,
74%22, 38, 75b19, 28, 77b1, 78b2-3, 31, 35, 8034, 82b1, 10, 12,
84719, 32, b33, 853, 26, 28, b8, 15, 86320, 37, 39, b1y, 87218, 24,
8837, 10, 135, 20, 21, P11, 16, 89327, go%19, 24, 27, b1, 91b3, 30,
9211, 27, 34, ®27, 93%31, 35, 36, P11, 13, 31, 36, 95°16, %6, 25, 37,
9615, 98211, 12, 26, 32, 38 (specially important because n
comes to our aid where there is a lacuna in A, B, and d, and
the original hand of C is lacking), bzo, 23, 38, 9925, 25, b1, 19.
Thus, while there are only four passages in which A alone has the
true reading, there are fourteen in which B has it, eighteen in
which C has it, nine in which d has it, and no fewer than eighty-
-~ nine in which n has it. It follows, then, that the very numerous
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variations of n from the other MSS. are not always due to care-
lessness on the part of the writer of the MS. or of one of its ances-
tors, but are often the result of its following a different, and a
right, tradition; we have clear evidence of there being two
families of MSS. represented by ABCd and by n.

Next, we note that A and B agree a good deal more often than
any other pair of MSS., and we may infer that they are the most
faithful representatives of their family. B is both more often
right, and more often alone in being right, than A; and n agrees
more often with B than with any of the other three MSS. ; we may
therefore infer that B is the best representative of its family. B
and n, then, are the most important MSS. It follows, too, that
any agreement of n with any of the other MSS. is prima-facie
evidence of the correctness of the reading in which they agree.

Much new light has recently been cast on the text of the Prior
Analytics by the researches of Mr. L. Minio into two ancient
Syriac translations. The older of these (which he denotes by the
symbol IT) is a translation of i. 1-7, not improbably by Proba, a
writer of the middle of the fifth century; it is extant in eight MSS.,
of which the oldest belongs to the eighth or ninth century. The
other (denoted by I') is a complete translation by George, Bishop
of the Arabs, and belongs to the end of the seventh or the begin-
ning of the eighth century; it is found in one MS. of the eighth or
ninth century.

Minio’s critical apparatus shows only the divergences of I" and
IT from the text of Waitz, and since Waitz's text is based mainly
on A and B, the comparative rarity of the appearance of A and B
in his apparatus does not prove that the Syriac translations agree
less with them than with the other MSS.; it is quite likely that a
complete apparatus would show that they agree more closely with
these two Greek MSS. than with any others. Further, the transla-
tion IT covers only a part of the Prior Analytics for which we have
not the original hand of n, but a text in a later hand. What
Minio’s collation does show, however, is two things: (1) the large
measure of agreement of both translations with C, (2) the large
measure of their agreement with the late Greek MS. m.

From the point at which the original hand of n begins (31218),
the most striking feature of Minio’s collation is the very large
number of agreements of I" with n. Its correspondences with C,
though not so numerous as those with n, are fairly numerous.
Minio ranks the MSS. ABCmn in the order nBCAm as regards
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their affinity, and with this I agree, except that it would seem
that if Waitz’s citations of m were complete, it might be seen to
have more affinity with I" than any of the other MSS.

The readings of I" and I7, when they do not agree with any of
the best Greek MSS., do not seem to me very important ; in many
cases the apparent divergences may be due simply to a certain
freedom in translation, or to errors in translation. For this
reason, and to avoid overburdening the apparatus, I have ab-
stained from recording such readings. In passages in which no
Greek MS. affords a tenable reading, I have not found that I
or IT comes to our aid. Again, I have refrained from record-
ing the readings of I and IT where Minio expresses some doubt
about them. But where there is no doubt about their readings,
and where these agree with any of the chief Greek MSS., I have
recorded them, as providing evidence that the reading of the Greek
MS. goes back to a period some centuries earlier than itself. It is
particularly interesting to note that n, which on its own merits I
had comne to consider as representing a good independent tradi-
tion, is very often supported by the evidence of I.

I may add Minio’s summary of the position as regards the
Categories, which he has very carefully studied:

‘(@) The Greek copies current in the Vth to VIIth centuries!
agreed between themselves and with the later Greek tradition on
most essential features;

‘(6) they varied between themselves in many details; most of
these old variants are preserved also in one or more later Greck
MSS, and a large proportion of the variants which differentiate
these later copies go back to the older texts;

‘(¢) Waitz’s choice of B . . . as the best Greek MS is confirmed to
be on the whole right; but

‘(d) other MSS appear to represent a tradition going back at
least to the Vth—VIth century, especially n . . ., and in a smaller
degree Cande. . .;

‘() in a fcw instances the older tradition stands unanimous
against the Greeck MSS; and

‘(f) in the instances coming under (d) and (e) there is no apparent
reason to prefer the later to the older evidence.’

“The frequent coincidence’, continues Minio, ‘between the Greek
MS n and Boethius confirms what had already been pointed out by
S. Schiiler, K. Kalbfleisch and G. Furlani on the importance of

! lLec. those on which Boethius’ translation was based.
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this MS, which is perhaps the oldest we possess. They even
exaggerated the extent of its similarity to the older texts. It is
true that it agrees with them on many points against the other
Greek MSS, but it is not true that it is nearer to them than B is,
since it has a great number of variants differentiating it from all
older texts. It 1s, however, interesting to notice that the impor-
tance of n as preserving old features was emphasized also in regard
to the De Interpres. by K. Meiser and J. G. E. Hoffmann who found
striking examples of this fact while examining the Latin and
Syriac versions of this treatise.’

I have still to consider the contribution of the Greek commen-
tators to the establishment of the text. Alexander is more than
6oo years nearer to Aristotle than the earliest Greek MS. of the
Analytics, Themistius 500, Ammonius about 400, Simplicius 300;
it might perhaps be expected that the commentators should be
of primary importance for the text of Aristotle. But we must be
careful. Support for a reading derived from the commentaries is
of very different degrees:

(1) Sometimes the course of the commentary makes it clear
what reading the commentator had before him. Such sup-
port I designate by Al (Alexander), Am (Ammonius), An
(Anonymus), E (Eustratius), P (Philoponus), T (Themistius).

(2) Sometimes the commentator introduces a citation which is
evidently meant to be exact. But even so he may not be
quoting quite exactly, or the citation as it reaches us may
have been influenced by the text of Aristotle used by the
copyist from the commentator’s MS. Such support I
designate by Ale, etc.

(3) Sometimes the commentator introduces a careless citation,
paraphrasing the sense of the text he had before him.

{4) The lemmmata I designate by Al etc.

It is agreed among scholars that the lemmata were written not
by the commentators, but by copyists; and the copyists respon-
sible for our MSS. of the commentators are as a rule later than the
writers of our five old MSS. The lemmata are therefore almost
valueless as support for a reading against the evidence of our MSS.,
and not worth very much as support for one variant as against
another. For obvious reasons the loose quotations also have little
importance. I have included lemmata in the apparatus only to
show that there is some support for a reading found in only one,
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or in none, of our MSS. To make more mention of them than this
would be to overload the apparatus with needless information.
The first two of the four kinds of evidence, on the other hand,
have great importance, and the first kind has much more than the
second, because it can hardly have been influenced by the MSS.
of Aristotle used by the copyists of the commentaries. But even
when we know that a commentator had a certain reading, it by
no means follows that that reading is what Aristotle wrote; in
many places the commentators plainly had an inferior text.
Nevertheless, of the 134 places cited above in which the plainly
right reading is found in only one MS., there are 69 in which that
reading finds support in one or more of the commentators. In
addition, there is a certain number of passages in which the first
hands of all our five MSS. go astray, while one or more of the
commentators has the right reading. Those that I have noted will
be found at 30b14, 36323, 44538, 4514, 46217, B2P17, 83b24, 8628, b2y,
88529, 8913, gobro, 16, 92224, 30 (bis), 31, Py, 93%24, 94*34, 35,
9534, 97P14, 33, 98b6. In addition there are a few passages in which
a commentator has a reading that has claims on our acceptance
not by reason of intrinsic superiority but because the commen-
tator is a much earlier authority than many of our MSS. . These
are found at 24P29, 2632, 38b21.

In our two test passages (3121849326, 69b4-8222) the following
agreements occur:

A = Al 20 times = Alc 8 = P21 = Pcg =T4 Total 58
B \22 9 29 L4 2 66
C 29 11 32 11 5 88
d 17 9 27 8 4 65
n 30 12 29 9 9 &

It is surprising that the two MSS. hitherto reckoned the best show
the least agreement with the commmentators ; but the total number
of agreements is probably too small to warrant any very definite
conclusion, and the agreements throughout the Analytics should
be taken as the basis for any conclusions to be drawn. It is
interesting, however, to find some confirmation of the possession
of an old and good tradition by n.

Our original hypothesis that, with five MSS. of so early a date,
we have little need to take account of later MSS. is confirmed
if we consider the .very small number of passages in which a
clearly right reading is found only in a later MS. or MSS., or in
a later hand in one of the old MSS. The only instances I have
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noted will be found at 26932 (f), 66b10 (mn?), 82b17 (MP), 83b14
(DM), 84°33 (D), 87224 (c?), 8822 (DM), 89213 (DP), goPro (c?Pe),
6 (Mn?E), g2%31 (B’E), b (DAN°E), 94'3 (D), 34 (c*P), 35 (DP).

LIST OF MANUSCRIPTS NOT INCLUDED IN THE SIGLA
Ar,2=An Pr.1,11; A 3,4 = An. Post. I, I1

Ambrosianus 124 (B 103), saec. xiii

» 231 (D 43) ,, xiv (A 1, mutilus)
” 237 (D 54) ,, xiii (A 1 (pars), 2, 3 (pars))
. 255 (D 82) ,, Xl

» 34 (F67)  ,, xvi(A3,4)
525 (M 71, Waitzii q), saec. xiv and xv
Bodlexanus, Baroccianus 87, saec. xv

' . 177 ,, xiil ineuntis
' Laudianus 45 5 XV
”” »” 46 35 xiv
. Seldenianus 35 ,, xiv
» Miscellaneus 261 ,, xv (A 1.1-9)

Bononiensis (Bibl. Univ.) 3637, saec. xiv (A 1, mutilus)
Escurialis ¢ III. 10, saec. xiii and xv (A 1-4, A 1 mutilus)
Gennensis F VI. g, saec. xv-xvi (A 1)

Gudianus gr 24, saec. xiii

Laurentianus 72, 3 (Waitzii e), anni 1383 (palimpsestus)

» 72, 4, saec. xiii

”» 72, 10 xiv (A I, 2)

» 72, 12 (Waitzii T), saec. xiii

» 72, 19, saec. Xiv (A 1. 1-7)

» 87,16 ,, xiii (A 1 (pars))

” &’ 77 » xvi

” Suppl. 55 (88. 39), saec. xiv (A 1, mutilus)

Conventi suppressi 192, saec. xiv (A 1, 2)
L1p51en51s (Bibl. Sanatona) 7, saec. xv (A 1, 2)
Marcianus 202, saec. xiv-xv
» 203 ,, Xiv
. 204 (Waitzii 0), saec. xiv
" App IV. 53 (Bekkeri Nb, Waitzii L), saec, xii
Monacensis 222, saec. xiv (A 2-4) g
w234, xvi(A3,4)
Mutinensis 118 (I D 1g), anni 1400
» 149 (II E 16), saec. xv (A 3, 4)
» 189 (IIT F 11) ,, xiv-xv-xvi
Neapolitanus III D 30, saec. xv
. IID3 , xiv
” IITD32 , xv(Ag)
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Neapolitanus III D 37 saec. xiv (A 1)
Oxoniensis, Coll. Corporis Christi 104, saec. xv (A 3, 4)
» Coll. Novi 225, saec. xiv
»” Coll. Novi 299 ,, xv
Parisinus 1843, saec. xiii
» 1845, xiv
. 1846, xiv(A1,2)
» 1847, xvi(A3,4)

’ 1897 A, saec. xiii

» 1919, anni 1442 (A 1, 2, 4)
. 1971, saec. xiil
w1972, XV
w1974, XV

” 2020 ,, XV

s 2030 ,, xvi(A1,2)

» 2051 ,, Xiv(A1,2)

’ 2086 ,, xiv

» 2120 ,, xvi

’ Coislinianus 167, saec. xiv
» » 323 , xiv(Arz2)
» ” 327, Xiv
. Suppl. 141, saec. xvi

”” »» 245 ” xiv

” ” 644 ” Xiv
Toletanus 95-8
Vaticanus 110, saec. xiii-xiv (A 1, 2)

» 19, xiv(AT,2)

» 241 (Bekkeri I, Waitzii K), saec. xiii

. 242, saec. xiii-xiv
” 243 ” xiii-xiv
”»” 244 »” X1

» 245 4, xiil (A 1-4 (A 4 mutilus))
” 247 (Waitzii E), saec. xiii-xiv (A 1)

s 1018, saec. xv—xvi (A 1, 2)

” 1294

» 1498

» 1693

» Ottobonianus 386, saec. xv (A 1)

. Palatinus 34 saec. xiv A 1, 2 (A 2 mutilus)
” ”»” 74 ” Xv

. s 78 ,, XV exeuntis

”» ” 159, anni 1442

’” E 255, saec. Xv

» Reginensis 107, saec, xiv

” ”» 116 »” Xiv

» . 190 ,, xvi (A 14 (A 2 mutilus))
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” Suppl. 59, saec. xiv (A 1, 2, mutili)
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SIGLA

An.Pr. 24%10-31%17 codices ABCd
31318-49326 ABCdn
49727694 ABCn
69b4—An. Post. 82%2 ABCdn
An. Post. 82%2-100b17 ABdn

A (Bekkeri atque Waitzii) = Urbinas 35, saec. ix vel x ineuntis
B (Bekkeri atque Waitzii) = Marcianus 201, anni 955

C (Bekkeri atque Waitzii) = Coislinianus 330, saec. xi

d (Waitzii) = Laurentianus 72. §, saec. xi

n (Waitzii) = Ambrosianus 490 (olim L 93), saec. ix

I' = Georgii traductio Syriaca
II = Probae traductio Syriaca
Al = Alexander in 4n. Pr. i
Am = Ammnonius in 4n. Pr.1
An = Anonymus in An. Post. ii

I = Eustratius in An. Post. ii
P = Philoponus in An. Pr. et Post.
T = Themistius in An. Post.

Ale, Ame, An¢, Ec¢, Pe = Alexandri, etc., citatio
All, Am!, Anl, El, P! = Alexandri, etc., lemma

RARO CITANTUR

D {Bekkeri atque Waitzii) = Coislinianus 157, saec. xiv medii
F (Waitziil) = Vaticanus 209, saec. xiv

M (Waitzii) = Marcianus App. iv. 51

a (Waitzii) = Angelicus 42 (olim C 3. 13), saec. xiv

¢ (Waitzii) = Vaticanus 1024, vetustus

f (Waitzii) = Marcianus App. iv. s, saec. xiv

i (Waitzii) = Laurentianus %2, 15, saec. xiv

m (Waitzii) = Ambrosianus 687 (olim Q 87), saec. xv

p (Waitzii) = Ambrosianus 535 (olim M 89), saec. xiv

u (Waitzii) = Basileensis 54 (F ii. 21), saec. xii
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A. STRUCTURE OF THE SYLLOGISM
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3 Conversion of modal propositions.

2. Exposition of the three figures
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30
31

42
43

45
46
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Rules for reductio ad impossibile, hypothetical syllogisms, and
modal syllogisms.
2. Proper to the several sciences and arts
Division.

C. RESOLUTION OF ARGUMENTS

. Resolution of arguments inlo figures and moods of syllogism

Rules for the choice of premisses, middle term, and figure.

Error of supposing that what is true of a subject in one respect
is true of it without qualification.

Error due to confusion between abstract and concrete terms.

Expressions for which there is no one word.

The nominative and the oblique cases.

The various kinds of attribution.

The difference between proving that a thing can be known,
and proving that it can be known to be so-and-so.

Substitution of equivalent expressions.

The difference between proving that B is 4 and proving that
Bisthe A.

The difference between ‘A4 belongs to all of that to which B
belongs’ and ‘A4 belongs to all of that to all of which B
belongs’. The ‘setting out’ of terms is merely illustrative.

Analysis of composite syllogisms.

In discussing definitions, we must attend to the precise
point at issue.

Hypothetical arguments are not reducible to the figures.

2. Resolution of syllogisms in one figure into another
3. Resolution of arguments involving the expressions
‘ts mot A’ and ‘is a not-A’

BOOK 1II

A. PROPERTIES OF SYLLOGISM

More than one conclusion can sometimes be drawn from the
same premisses.

2—4 True conclusions from false premisses, in the three figures.
5-7 Reciprocal proof (i.e. inference of one premiss from the

conclusion and the converse of the other premiss), applied
to the three figures.

8-10 Conversion (i.e. inference of the opposite of one premiss

from the other premiss and the opposite of the conclusion),
applied to the three figures.
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11-13 Reductio ad impossibile in the three figures.

14 The relations between ostensive proof and reductio ad im-
possibile.

15 Reasoning from a pair of opposite premisses.

B. FALLACIES, ETC.

16 Fallacy of petitio principiz.

17-18 Fallacy of false cause.

19-20 Devices to be used against an opponent in argument.

21 How ignorance of a conclusion can coexist with knowledge of
the premisses.

22 Rules for the use of convertible terms and of alternmative
terms, and for the comparison of desirable and undesirable
objects.

C. DIALECTICAL MODES OF ARGUMENT REDUCIBLE TO THE THREE
FIGURES OF SYLLOGISM
23 Induction.
24 Argument from an example.
25 Reduction of one problem to another.
26 Objection.
27 Inference from signs.

ANALYTICA POSTERIORA
BOOK 1

A. THE ESSENTIAL NATURE OF DEMONSTRATIVE SCIENCE

The student’s need of pre-existent knowledge. Its nature.

The nature of scientific knowledge and of its premisses.

3 Two errors—the view that knowledge is impossible because
it involves an infinite regress, and the view that circular
demonstration is satisfactory.

4 The premisses of demonstration must be such that the
predicate is true of every instance of the subject, true of
the subject per se, and true of it precisely gqua itself.

5 How we fall into, and how we can avoid, the error of thinking
our conclusion a strict universal proposition when it is not.

6 The premisses of demonstration must state necessary con-

nexions.
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B. PROPERTIES OF DEMONSTRATIVE SCIENCE

The premisses of demonstration must state essential attri-
butes of the same genus of which a property is to be proved.

Only eternal connexions can be demonstrated.

The premisses of demonstration must be peculiar to the
science in question, except in the case of subaltern sciences.

The different kinds of ultimate premiss required by a science.

The function of the most general axioms in demonstration.

Error due to assuming answers to questions inappropriate to
the science distinguished from that due to assuming wrong
answers to appropriate questions, or to reasoning wrongly
from true and appropriate assumptions. How a science
grows.

Knowledge of fact and knowledge of reasoned fact.

The first figure is the figure of scientific reasoning.

There are negative as well as affirmative propositions that
are immediate and indemonstrable.

C. ERROR AND IGNORANCE

Error as inference of conclusions whose opposites are im-
mediately true.

Error as inference of conclusions whose opposites can be
proved to be true.

Lack of a sense must involve ignorance of certain universal
propositions which can only be reached by induction from
particular facts.

D. FURTHER PROPERTIES OF DEMONSTRATIVE SCIENCE

Can there be an infinite chain of premisses in a demonstra-
tion, (1) if the primary attribute is fixed, (2} if the ultimate
subject is fixed, (3) if both terms are fixed?

There cannot be an infinite chain of premisses if both ex-
tremes are fixed.

If there cannot be an infinite chain of premisses in affirmative
demonstration, there cannot in negative.

There cannot be an infinite chain of premisses in affirmative
demonstration if either extreme is fixed.

Corollaries from the foregoing propositions.

Universal demonstration is superior to particular.

Affirmative demonstration is superior to negative.

Ostensive demonstration is superior to reductio ad smpossibile.

The more abstract science is superior to the less abstract.
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28 What constitutes the unity of a science.

29 How there may be several demonstrations of one connexion.
30 Chance conjunctions are not demonstrable.

31 There can be no demonstration through sense-perception.

32 All syllogisms cannot have the same first principles.

E. STATES OF MIND TO BE DISTINGUISHED FROM SCIENTIFIC
KNOWLEDGE
33 Opinion.
34 Quick wit.
BOOK II

A. THE RELATION OF DEMONSTRATION TO DEFINITION

1. The possible types of inquiry
1 There are four types.
2 They are all concerned with a middle term.

2. Aporematic consideration of the relation of demonstration to

defintion

3 There is nothing that can be both demonstrated and defined.

4 Tt cannot be demonstrated that a certain phrase is the defini-
tion of a certain term.

5 It cannot be shown by division that a certain phrase is the
definition of a certain term.

6 Attempts to prove the definition of a term by assuming the
definition either of definition or of the contrary term beg the
question.

7 Neither definition and syllogism nor their objects are the
same ; definition proves nothing ; knowledge of essence can-
not be got either by definition or by demonstration.

3. Positive consideration of the question

8 The essence of a thing that has a cause distinct from itself
cannot be demonstrated, but can become known by the
help of demonstration.

g What essences can and what cannot be made known by
demonstration.

10 The types of definition.

B. CAUSES, AND THE METHOD OF DISCOVERY OF DEFINITIONS

1. Inference applied to cause and effect

11 Each of four types of cause can function as middle term.
12 The inference of past and future events.
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2. The uses of division

13 The use of division (#) for the finding of definitions.
14 The use of division (b) for the orderly discussion of problems.

3. Further questions about cause and effect

15 One middle term will often explain several properties.

16 Where there is an attribute commensurate with a certain
subject, there must be a cause commensurate with the
attribute.

17-18 Different causes may produce the same effect, but not in
things specifically the same.

19 D. How WE COME BY THE APPREHENSION OF FIRST
PRINCIPLES



TABLE OF THE VALID MOODS

THE following table is taken in the main, but with certain altera-
tions and additions, from A. Becker’s Die arist. Theorie der
Moglichkeitsschliisse. A stands for a universal affirmative pro-
position, E for a universal negative, I for a particular affirmative,
O for a particular negative. A®r, Ac, Ap stand for propositions of
the form That all S be P is necessary, contingent (neither impos-
sible nor necessary), possible, E», E¢, Epr for those of the form
That no S be P is necessary, contingent, possible, I», I¢, Ir for
those of the form That some S be P is necessary, contingent,
possible, Or, O¢, Op for those of the form That some S be not P
is necessary, contingent, possible.

P.S. = perfect (self-evident) syilogism. C. = reduce by con-
version. R. = reduce by reductio ad impossibile. C.C. = reduce
by complementary conversion (i.e. by converting ‘For all S, not
being P is contingent’ into ‘For all S, being P is contingent’, or
‘For some S, not being P is contingent’ into ‘For some S, being P
is contingent’. Ec. = prove by éxfeats.

Whenever an apodeictic and a problematic premiss yield an
assertoric conclusion, they yield a fortior: a conclusion of the form
It is possible that . . ., and Aristotle sometimes but not always
points this out.

Apart from certain syllogisms which are easily seen to be
validated by complementary conversion, and which for that
reason Aristotle does not trouble to mention, the only valid
syllogism he omits is EI*O in the second figure.
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ANALYTICA PRIORA

BOOK 1

CHAPTER 1

Subject and scope of the Analytics. Definitions of fundamental
terms

24°10. Our first task is to state our subject, which 1s demonstra-
tion ; next we must define certain terms.

16. A premiss is an affirmative or negative statement of some-
thing about something. A universal statement is one which says
that something belongs to every, or to no, so-and-so; a particular
statement says that something belongs to some, or does not
belong to some (or does not belong to every), so-and-so; an
indefinite statement says that something belongs to so-and-so,
without specifying whether it is to all or to some.

22. A demonstrative premiss differs from a dialectical one, in
that the former is the assumption of one of two contradictories,
while the latter asks which of the two the opponent admits; but
this makes no difference to the conclusion’s being drawn, since in
either case something is assumed to belong, or not to belong, to
something.

28. Thus a syllogistic premiss is just the affirmation or denial
of something about something ; a demonstrative premiss must in
addition be true, and derived from the original assumptions; a
dialectical premiss is, when one is inquiring, the asking of a pair
of contradictories, and when one is inferring, the assumption of
what is apparent and probable.

br6. A term is that into which a premiss is analysed (i.e. a
subject or predicate), ‘is’ or ‘is not’ being tacked on to the terms.

18. A syllogism is a form of speech in which, certain things
being laid down, something follows of necessity from them, i.e.
because of them, i.e. without any further term being needed to
justify the conclusion.

2z. A perfect syllogism is one that needs nothing other than the
premisses to make the conclusion evident ; an imperfect syllogism
needs one or more other statements which are necessitated by the
given terms but have not been assumed by way of premisses.

26. For B to be in A as in a whole is the same as for 4 to be



288 COMMENTARY

predicated ot all B. 4 is predicated of all B when there is no B
of which 4 will not be stated; ‘predicated of no B’ has a corre-
sponding meaning.

24°10-11. [pdrov. .. dmobeknixfis. A. here treats the Prior and
the Posterior Analytics as forming one continuous lecture-course
or treatise; for it is not till he reaches the Posterior Analytics that
he discusses demonstration; in the Prior Analytics he discusses
syllogism, the form common to demonstration and dialectic.

rivos . . . oxéfns might mean either ‘what the study is a study of’
(rivos being practically a repetition of mepi 7¢), or ‘to what science
the study belongs. Maier (2 a. 1 n.), taking rivos, and therefore
also émoriuns dmodewrrucis, in the latter way, as subjective
genitives, renders the latter phrase ‘the demonstrative science’.
But to name logic by this name would be quite foreign to A.’s
usage; émomiuy dmedewcTuc} is demonstrative science in general
(cf. An. Post. g9P15-17), and the genitives must be objective.

eimelv . . . Soploac. A. not infrequently uses the infinitive
thus, to indicate a programme he is setting before himself, the
infinitive taking the place of a gerund ; cf. Top. 106210, b13, 21, etc.
The imperatival use of the infinitive is explained by Kiihner,
Gr. Gramm. ii. 2. 19—20.

16. Mpéraos. The word apparently does not occur before A.
In A. it is found already in De Ini. 20b23, 24, Top. 101P15-37,
104°3-37, etC. A mpdraas is defined, as here, as one of a pair of
contradictory statements (dvripdoews puids udpeov, De Int. zobz24).
That is its form, and as for its function, it is something to which
one party in a discussion asks the other whether he assents (De
Int. zob22-3). Strictly, it differs from a wpéfinua in that it is
stated in the form ‘Is A B?’, while a wpdfAqua is in the form
‘Is A B, or not?' (Top. 101b28-34); but in some of the other
passages of the Topics mpordoeis are stated in the form said to be
proper to mpoBArfuara. Further, it appears that the function of
mpordoets is to serve as starting-points for argument. Thus the
Aristotelian usage of the term mpdraos is already to be found in
works probably earlier than the Prior Analytics, though it is
only now that constant use begins to be made of the term.

The usage is derived from a usage of mporelverr as meaning
‘put forward for acceptance’; but of this again as applied to
statements we have no evidence earlier than A. In A. it is not
uncommon, especially in the Topics; mporeiveofar occurs once in
the same sense (164%4). The only other usage of mpdraois which
it is worth while to compare (and contrast) with this is the use
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of it in the astronomer Autolycus 2. 6 (c. 310 B.C.) and in later
writers, to denote the enunciation of a proposition to be proved.

17. olros 8¢ 1} xaBdhou | év péper {) a8iépioros. In DeInt. 7a
different classification of propositions in respect of quantity is
given. Entities (rd mpdyuara) are divided into ra xafddov and
7a xad’ éxaorov, and propositions are divided into (1) those about
universals; () predicated universally, (b) predicated non-univer-
sally ; (2) those about individuals. This is the basis of the common
doctrine of formal logic, that judgements are universal, parti-
cular, or singular. The treatment of the matter in the Prior
Analytics is by comparison more formal. It ignores the question
whether the subject of the judgement is a universal or an indivi-
dual, and classifies judgements according as the word ‘all’, or the
word ‘some’, or neither, is attached to the subject ; and the judge-
ments in which neither ‘all’ nor ‘some’ appears are not, as might
perhaps be expected, those about individuals, but judgements
like ‘pleasure is not good’, where the subject is a universal. In
fact the Prior Analytics entirely ignores judgements about indi-
viduals, and the example of a syllogism which later was treated
as typical—Man is mortal, Socrates is a man, Therefore Socrates
is mortal—is quite different from those used in the Prior Analytics,
which are all about universals, the minor term being a species.
A.’s reason for confining himself to arguments about universals
probably lies in the fact mentioned in 432423, that ‘discussions
and inquiries are mostly about species’.

2I. 76 TGOV évavTiwv . . . émompnv. The Greek commentators
rightly treat not ‘the same science’ but ‘contraries’ as the logical
subject of the statement, which is ddidpiaros because it says rav
évavriwv and not wdvrwv T@v (or Twav) évavriwv (Am. 18, 28-33,
P. 20. z5).

22~5. Siadéper . . . éomv. Demonstration firmly assumes the
truth of one of two contradictories as self-evident (or following
from something self-evident); in dialectic the person who is
trying to prove something asks the other party ‘Is 4 B?’, and
is prepared to argue from ‘A4 is B’ or from ‘A4 is not B’, according
as the interlocutor is willing to admit one or the other.

26. &xarépou, i.e. To¥ Te dmodewwviorros kai Tob épwTdvTOS.

bg2. év Tols Tomkols eipnral, i.e. in 100%27-30, 1048,

13-14. Ti Siadéper . . . SialexTikn. cvAdoywoTiny) mpdraats is the
genus of which the other two are species.

14. 8 &xpPeias . .. pnbioerar. What distinguishes demon-
strative from dialectical premisses is discussed in the Posterior
Analytics (especially 1. 4-12).

4985 U
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16. “Opov. dpos in the sense of ‘term of a proposition’ seems not
to occur before A., nor, in A., before the Amnalytics. It was
probably used in this sense by an extension from its use to
signify the terms of a ratio, as in Archytas 2 éxka éwvre Tpeis Gpot
xatd Tav Tolav dmepoxav dva Adyov. This arithmetical usage may
itself have developed from the use of dpos for the notes which
form the boundaries of musical intervals, as in Pl. Rep. a43d
Gomep Spovs Tpels dppovias . . ., vedTns Te kal dmdTys kal péams,
Philed. 17 d Tods dpovs T@v Siacryudrwv. The arithmetical usage
is found in A. (e.g. E.N. 1131%5 éorat dpa s & a Gpos mpos Tov
B, odrws & y mpds rov 8, cf. ib. g, 16). It also occurs in Euclid
(e.g. V, Def. 8), and if we had more of the early Greek mathematical
writings we might find it established before A.’s time. His logical
usage of the word is no doubt original, as, indeed, Gpov 8¢ xadd
suggests. It belongs to the same way of thinking as his use of
dxpa for the terms and of Sidorqua for the proposition, of éunmimrew,
mapepminrew, éufdMecfor, and xaramvxvodofar, of peilwv and
eXdrrwy (5pog), of TpwTOY, ,u.e'aov, and Eo'xa.'rov.

The probable development of the logical usage of these
words from a mathematical usage as applied to progressions
is discussed at length by B. Einarson in A.J.P. lvii (1936),
155-64.

16-17. olov . . . xarnyopeitrar. The technical sense of xary-
yopeiv is already common in the Categories and in the Topics.
It does not occur before A., but is an easy development from the
use of xaryyopev i Tivos (katd Twos, mepl Tivos), ‘to accuse some-
one of something’.

17-18. mpootiBepévou . . . py elvar. The wvulgate reading 7
mpoorilepévov 7 Biatpovuévou Tol elvar xal un elvar betrays its
incorrectness at two points. (1) The true opposite of wpoori-
fepnévou, both according to A.’s usage and according to the nature
of things, is not Swatpoupévov but ddatpovpérvov; (2) even if ddarpov-
pévov be read, the text would have to be supposed to be an
illogical confusion of two ways of saying the same thing, 7
mpoaTilflepévou 7 dearpovpévou Tob elvar, and mpooTifeuévov 7 TOb
elvar ) Tod p7) elvar. A. can hardly be credited with so gross a
confusion, and though the Greek commentators agree in having,
substantially, the vulgate reading, they have great difficulty in
defending it. There are many other traces of interpolations which
were current even in the time of the Greek commentators (cf.
the apparatus criticus at 217, 29, 32%21—9, 34°2—6). The text as
emended falls completely into line with such passages as De Int.
16216 xai ydp 6 Tpoyédados onualver uév T, obmw B¢ dAnbés 7 Yeiidos,
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édv pun 76 elvar 1 p) elvar mpooreldi], 21%27 én’ éxelvav 16 elvar xai
TC‘) I.L"‘) etvar. ﬂpoaee'aﬂg.

18-20. guMloyiopos . . . elvat. The original meaning of ovAdo-
yileoBac is ‘to compute, to reckon up’, as in Hdt. 2. 148 7d €é¢
‘EAMjvwv Telyed Te xai épywy dmddefw ouAdoyloarro. But in Plato
the meaning ‘infer’ is not uncommon, e.g. Grg. 479 C 74 ovu-
Baivovra ék 1ol Adyou . . . a., R. 516 b a. mepi adrod 67t xTA. So too
in Plato we have guAoywuds in the sense of ‘reasoning’, in Crat.
412 A ovveais . . . 8feev dv womep o. elvar, and in Tht. 186d év
wev . . . Tois mabijpaciv odr € émoriiun, év 8¢ & mept éxelvwy o. In
A. ovAdoyileafar and ovAdoyiouds, in the sense of ‘reasoning’ are
both rare in the Topics (ovAdoyileaBar 101%4, 153°8, 157P35-9,
160P23, quAdoyrouds i. 1 and 12z passim, 130%7, 139°30, 156°20, 21,
157°18, b38, 15828—30), but common in the Sophistici Elenchi. It has
sometimes been thought that the parts of the Topics in which the
words occur were added later, after the doctrine of the syllogism
had been discovered; but this is not necessary, since the words
occur already in Plato, and the developed Aristotelian doctrine
is not implied in the Topics passages.

The definition here given of cuAdoywouds is wide enough to cover
all inference. Thus A. does not give a new meaning to the word;
but the detailed doctrine which follows gives an account of some-
thing much narrower than inference in general, since it excludes
both immediate inference and constructive inference in which
relations other than that of subject and predicate are used, as
in‘A = B, B=C, Therefore 4 =C’".

2X-2. 16 8¢ 8i1a talra . . . dvayxalov. This excludes, as Al
points out (21. 21-23. 2), (1} povoAjuuaroe cvAdoyiouol, enthymemes
in the modern sense of that word, such as ‘4 is B, Therefore it
is C’; (2) what the Stoics called duéfodor Adyor, such as ‘4 is
greater than B, B is greater than C, Therefore 4 is greater than
C’, where (according to Al) another premiss is implied—‘that
which is greater than that which is greater than a third thing is
greater than the third thing’; (3) arguments of which the pre-
misses need recasting in order to bring them into syllogistic form,
e.g. ‘asubstanceisnot destroyed by the destruction of that which is
not a substance, A substance is destroyed by the destruction of its
parts, Therefore the parts of a substance are substances’ (47222-8).

22—4. TéAetov . .. dvayxaiov. Superficially this definition of a
perfect syllogism looks as if it were identical with the definition of
a syllogism given in P18-20. But if it were identical, this would
imply that so-called dredeis ovAdoyiouol (i.e. inferences in the
second and third figures) are not ovAdoyiopol, while both *12-13
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and b22-6 imply that they are. The solution of the difficulty lies
in noticing that ¢avfivatr 76 dvayraiov is used in bz4 in contrast
with yevéafar 76 dvaykaiov in the definition of syliogism. An
imperfect syllogism needs the introduction of no further pro-
position (éfwbev Spov) to guarantee the truth of the syllogism,
but it needs it to make the conclusion obvious. The position of
imperfect syllogisms is quite different from that of the non-
syllogistic inferences referred to in bzi-zn. The latter need
premisses brought in from outside ; the former need, in order that
their conclusions may be clearly seen to follow, the drawing out
{(by conversion) of premisses implicit in the given premisses, or
an indirect use of the premisses by reductio ad impossibile.

26. ol pnv elAnmras Sid wpordoewy, ‘but have not been secured
by way of premisses’.

26-8. 76 8¢ . .. éomwv, ‘for A to be in B as in a whole is the
same as for B to be predicated of every A’. If ‘animal’ is pre-
dicated of every man, man is said to be in animal as in a whole
to which it belongs. That this is the meaning of é& SAw elvar is
clear from 25P32—5.

29, 7ol Umokeipévou. Al’s commentary (24. 27-30) implies
that he did not read these words (which are absent also from his
quotations of the passage in 167. 17, 169. 25); and their presence
in the MSS. is due to Al.’s using the phrase o6 vmokepévov in his
interpretation. The sense is conveyed sufficiently without these
words.

CHAPTER 2
Conversion of pure propositions

25°x. Every proposition (A) states either that a predicate
belongs, that it necessarily belongs, or that it admits of belonging,
to a subject, (B) is either affirmative or negative, and (C) either
universal, particular, or indefinite.

§. Of assertoric statements, (1) the universal negative is con-
vertible, (2) the universal affirmative is convertible into a par-
ticular, {3) so is the particular affirmative, (4) the particular
negative is not convertible.

14. (1) If no Bis A, no 4 is B. Forif some 4 (say C) is B, it
will not be true that no Bis A ; forCisa B.

17. (2) Ifall Bis 4, some A is B. Forifno Ais B,no Bis 4;
but ex hypothesi all B is A.

20. (3) If some Bis 4, some A is B. Forifno Ais B,no Bis 4.

22. (4) If some B is not A, it does not follow that some A is
not B. Not every animal is a man, but every man is an animal.
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253. kab’ éxdotnv wpdopnow, in respect of each of these
phrases added to the terms, ie. dndpye, €€ dvdyxns dmdpyet,
evbéyerar Imdpyew. mpdobeos is used similarly in De Int. 2127, 30.

6. dvriarpédev. Six usages of this word may be distinguished
in the Analytics. (1) It is used, as here, of the conversion or
convertibility of premisses. (z) It is used in the closely associated
sense of the conversion or convertibility of terms. (3) It is used
of the substitution of one term for another, without any suggestion
of convertibility. (4) It is used of the inference (pronounced to
be valid) from a proposition of the form ‘B admits of (évééyerar)
being A’ to one of the form ‘B admits of not being 4’, or vice
versa. (5) It is used of the substitution of the opposite of a
proposition for the proposition, without (of course) any suggestion
that this is a valid inference. (6) By combining the meaning ‘change
of direction’ (as in (1) and (2)) with the meaning ‘passage from
a proposition to its opposite’, we find the word used of an argu-
ment in which from one premiss of a syllogism and the opposite of
the conclusion the opposite of the other premiss is proved.
Typical examples of these usages are given in the Index.

14-17. fp&rov . . . éomwv. The proof that a universal negative
can be simply converted is by éxfleats, i.e. by supposing an imagin-
ary instance, in this case a species of A of which B is predicable.
‘If no Bis 4, no 4 is B. For if there is an 4, say C, which is B,
it will not be true that no B is 4 (for C is both a B and an 4);
but ex Aypothesi no Bisan 4.

15~34. € odv ... 0wapyor. In this and in many other passages
the manuscripts are divided between such forms as ¢ 4 and
Tév A before or after 7wi, oddevi, or undevi Imdpxer. The sense
affords no reason why A. should have written sometimes +&
and sometimes r@&v; we should expect one or other to appear
consistently. The following points may be noted: (1) in still
more passages the early manuscripts agree in reading 7&. (2) Al
has 7o almost consistently (e.g. in 31. 2, 3, 7, 21, 23, 24, 26; 32.
12z (bis), 13, 19, 24 (bis), 28; 33. 20; 34. 9, 11, 18, 19 (bis), 26 (bis),
27, 28, 29, 31; 35. I, 16, 25, 26, 27; 36. 4, 6; 37. 10 (bis), 13). (3) The
reading 7& is supported by such parallels as uzndevos 7ot B
(25P40, 269, 2796, 21, ®6 (bis), 28233, 60%1, or as undevl TG éoxdrew
(2633, 5). (4) 7@ is more in accord with A.’s way of thinking of the
terms of the syllogism; the subject he contemplates is 4, the
class, not the individual A’s. I have therefore read r& wherever
there is any respectable ancient authority for doing so.
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CHAPTER 3

Conversion of modal propositions

25%27. So too with apodeictic premisses ; the universal negative
is convertible into a universal, the affirmative (universal or parti-
cular) into a particular. For (1) if of necessity 4 belongs to no B,
of necessity B belongs to no 4 ; for if it could belong to some A4,
A would beleng to some B. If of necessity 4 belongs (z) to all or
(3) to some B, of necessity B belongs to some A ; for if this were
not necessary, 4 would not of necessity belong to any B. (4) The
particular negative cannot be converted, for the reason given
above.

37. What is necessary, what is not necessary, and what is
capable of being may all be said to be possible. In all these cases
affirmative statements are convertible just as the corresponding
assertoric statements are. For if 4 may belong to all or to some
B, B may belong to some A4 ; for if not, 4 could not belong to
any B.

b3. Aniong statements of negative possibility we must distin-
guish. When a non-conjunction of an attribute with a subject is
said to be possible (1) because it of necessity is the case or (2)
because it is not of necessity not the case (e.g. (1) ‘it is possible
for a man not to be a horse’ or (2) ‘it is possible for white to belong
to no garment’), the statement is convertible, like the correspond-
ing assertoric proposition ; for if it is possible that no man should
be a horse, it is possible that no horse should be a man; if it is
possible that no garment should be white, it is possible that
nothing white should be a garment ; for if ‘garment’ were neces-
sarily predicable of something white, ‘white’ would be necessarily
predicable of some garment. The particular negative is incon-
vertible, like an assertoric O proposition.

14. But (3) when something is said to be possible because it
usually is the case and that is the nature of the subject, negative
statements are not similarly convertible. This will be shown later.

19. The statement ‘it is contingent for 4 to belong to no B’ or
‘for A not to belong to some B’ is affirmative in form (‘is contin-
gent’ answering to ‘is’, which always makes an affirmation, even
in a statement of the type ‘4 is not-B’), and is convertible on the
same terms as other affirmatives.

25°29. éxatépa, i.e. both the universal and the particular
affirmative proposition.
29-34. € pév yap ... Umapxotr. Becker (p. go) treats this
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section as spurious on the ground that in 329-32 (1) ‘Necessarily
no B is A’ is said to entail (z) ‘Necessarily no 4 is B’ because (3)
‘Some A may be B’ would entail (4) ‘Some B may be A’, while
in 240-b3 (3) is said to entail (4) because (1) entails (2); and that
there is a similar cérculus tn probando in 332—4 when combined
with P1o-13. The charge of circulus must be admitted, but the
reasoning is so natural that the contention that A. could not have
used it is not convincing.

36. wpdrepov Edapev, cf. 110-14.

37-P19. ’Emi 8¢ 1év évBexopévwy . . . Aéywpev. The difficulties
of this very difficult passage are largely due to the fact that A.,
in order to complete his discussion of conversion, discusses the
conversion of problematic propositions without stating clearly
a distinction between two senses of évdéyeoflar which he states
clearly enough in later passages. He has pointed out in ch. 2
that, of assertoric propositions, A propositions are convertible
per accidens, E and 1 propositions simply, and O propositions
not at all; and in 25%27-36 that the same is true of apodeictic
propositions. He now turns to consider the convertibility of
problematic propositions, i.e. whether a proposition of the form
évdéxerar mavti (or Twi) 7& B 76 A dmdpyew (or py) dmdpyew) entails
one of the form évdéyerar mavri (or Twi) 7 A 76 B dmdpyew (or
un vmdpyew). This depends, he says, on the sense in which
évdéxerar is used. At first sight it looks as if he distinguished three
senses, 76 dvayxaiov, 70 w1 dvayxaiov, 76 Suvarér. But these are
plainly not three senses of évdeyduevov, which could not be said
ever to mean either ‘necessary’ or ‘not necessary’. He can only
mean that there are three kinds of case to which évdexduevor can
be applied. When he says 76 dvayxaiov évbéyeafar Aéyouer, he
clearly means that that which is necessary may a fortiors be said
to be possible. The reference of 76 u%) dvayxaiov is less clear.
Al and P. suppose it to refer to the existent, which can similarly
be said a forttors to be possible. But that interpretation does not
square with the example given in Y6-7, édéxeafar 76 Aevov
undevt ipatiw dmdpyew. It is not a fact that no garment is white;
there is only a possibility that none should be so. What the
example illustrates is that which, without being necessary, is
possible in the sense of being not impossible. kai ydap 76 dvayxaiov
kal 70 p1 dvayxaiov évdéyeafar Aéyouev must be a brachylogical
way of saying ‘Not only can we say of what is necessary that it
is possible, but we can (in the same sense, viz. that they are not
impossible) say this of things that are not necessary’.

These two applications of .8éyeafar are what is illustrated in
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bs_13. We say, ‘For all men, not being horses is possible’, because
necessarily no man is a horse ; and we say ‘For all garments, not
being white is possible’, because no garment is necessarily white.
In 3—5 the evidence is pretty equally divided between r¢ é¢
dvdyxns bmdpyew 7 7O un €€ dvdywns dmdpyew and & €€ dvdyrms
w1 vmdpxew 7 TG py é€ dvdywms vmdpyew. The former reading
brings the text into line with 238; the latter brings it into line
with b7-8. But neither reading gives a good sense. While 7o
dvayxaiov in 238 may serve as a brachylogical way of referring
to one kind of case in which évdéyerar may be used, v& un é€ avdyrns
Umdpyerv cannot serve as a reason for using it in that case.
Becker’s insertion of u7 (p. 87), in which a late hand in B has
anticipated him, alone gives the right sense. In bg~35 A. says that
some things are said to be possible because they are necessary,
others because they are not necessarily not the case; in b5-8 he
illustrates this by saying that it is said to be possible that no
man should be a horse because necessarily no man is so, and that
1t is said to be possible that no garment should be white because
it is not necessary that any should. The variation of reading in
b2 and the omission in ®5 are amply accounted for by the fact that
these two applications of év8éxerar are in P5-8 illustrated only by
examples of the possibility of #of being something—these alone
being relevant to the point he is making about convertibility. Cf.
a similar corruption in 37235-6.

76 dvaykaiov and T pn dvaykaiov (#38) refer to two applica-
tions of one sense of évdéyerar, that in which it means ‘is possible’,
i.e. ‘is not impossible’; to what does 76 Suvardv refer? For this
we turn to A.s main discussion of 76 év8exduevor. In 32%18
he defines it as od u1y ovros dvayxaiov, Tebévros 8 vmdpyew, oddév
éorat 8ua TolT’ d8vvarov. Since that, and only that, which is im-
possible has impossible consequences, this amounts to defining 7o
evbexduevov as that which is neither impossible nor necessary. (He
adds that in another sense (as we have already seen) the necessary
is said to be évBexduevor.) It is to this that ré dvvardy must point,
and that is quite in accord with the doctrine of 8vvauis pia
évavriwv, in which a 8vveputs is thought of as a possibility of opposite
realizations, neither impossible and neither necessary. When A.
uses évdexduevov in this sense I translate it by ‘contingent’; when
he uses it in the other, by ‘possible’.

What A. maintains in the present passage is the following
propositions:

(1) ‘For all B, being A is possible’ entails ‘For some 4, being

B is possible’.
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(z) ‘For all B, being 4 is contingent’ entails ‘For some A,

being B is contingent’.

(3) ‘For some B, being A4 is possible’ entails ‘For some 4,

being B is possible’.

(4) ‘For some B, being 4 is contingent’ entails ‘For some 4,

being B is contingent’.

(5) ‘For all B, not being 4 is possible’ entails ‘For all 4, not

being B is possible’.
(6) ‘For all B, not being A4 is contingent’ entails ‘For some A4,
not being B is contingent’ (odx dvriorpéper in P17 means
‘is not simply convertible’).

(7) ‘For some B, not being A4 is possible’ is inconvertible.

(8) ‘For some B, not being A is contingent’ entails ‘For some
A, not being B is contingent’.

A. argues for propositions (1)-(4) in 240-t3. ‘If for all or some B
being A is possible or contingent, for some A being B is (respec-
tively) possible or contingent; for if it were so for no A, neither
would 4 be so for any B.” The argument is sound when év8éxerat
means ‘is possible’, but not when it means ‘is contingent’. For
then what A. is saying is that if for all (or some) B being 4 is
neither impossible nor necessary, for some A being B is neither
impossible nor necessary, since if for all 4 being B were impossible
or necessary, for all B being 4 would be impossible or necessary.
Now if for all A being B is impossible, for all B being 4 is im-
possible ; but if for all 4 being B is necessary, it only follows that
for some B being A is necessary. Thus the conclusion of the
reductio should run ‘Either for all B being A would be impossible
or for some B it would be necessary’. The error is, however, not
important, since this proposition would still contradict the original
assumption that for all B being A4 is neither impossible nor
necessary. bz—3 el . .. mporepov need not be excised (as it is by
Becker, p. go), since the mistake is 4 natural and venial one.

For propositions (5) and (7) A. argues correctly in b3—14. To
propositions (6) and (8) he turns in b1g—19. In 32b4-13 (cf. De Int.
19*°18—22) A. distinguishes two cases of contingency—one in which
the subject has a natural tendency to have a certain attribute and
has it more often than not, and one in which its possession of the
attribute is a matter of pure chance. It is by an oversight that
in 25b14-15 A. paraphrases 76 Swvardv of 239 by a reference to the
first alone of these two cases. The essential difference he has in
mind turns not at all on the difference between the two cases, but
on the difference between the sense in which both alike may be
said évdéyeafar (viz. that they are neither impossible nor necessary)
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and the other sense of évdéyeofar, in which it means simply ‘not
to be impossible’. It is on this alone that (as we shall see) A.’s
point about convertibility (his whole point in the present passage)
turns. The oversight may to some extent be excused by the fact
that A. thinks contingency of the second kind (where neither
realization is taken to be more probable than the other) no
proper object of science (32b18-22).

Proposition (6) has sometimes been treated as a curious error
on A.’s part, and Maier, for instance (2 a. 36 n.), has an elaborate
argument in which he tries to account psychologically for the
supposed error. But really there is no error. For the reason for
the statement A. refers us (25P18-19) to a later passage, viz.
36P35-37231. But in order to understand that passage we must
first turn to an intervening passage, 32229-P1. A. there points
out, obviously rightly, that where év8éyerac is used in the strict
sense, propositions stating that something év8éyerac are capable
of a special kind of conversion, which I venture to call comple-
mentary conversion.

‘For all B, being A is contingent’ entails ‘For all B, not being
A is contingent’ and ‘For some B, not being 4 is contingent’.

‘For all B, not being A is contingent’ entails ‘For all B, being
A is contingent’ and ‘For some B, being 4 is contingent’.

‘For some B, being A4 is contingent’ entails ‘For some B, not
being A4 is contingent’.

‘For some B, not being A is contingent’ entails ‘For some B,
being A is contingent’.

With this in mind, let us turn to 36®35-37231. A. there gives
three arguments to show that ‘For all B, not being A is contin-
gent’ does not entail ‘For all 4, rot being B is contingent’. His
first argument (36°37-37°3) is enough to prove the point. The
argument is: (i) ‘For all B, being A4 is contingent’ entails (as we
have seen) (ii) ‘For all B, not being 4 is contingent’. (iii) ‘For
all 4, not being B is contingent’ entails (iv) ‘For all A, being B
is contingent’. Therefore if (ii) entailed (iii), (i) would entail
(iv), which it plainly does not. Therefore (ii) does not entail (iii).

Two things may be added: (1) ‘For all B, not being 4 is con-
tingent’ does entail ‘For some A, not being B is contingent’;
(2) as A. says in 25P17-18, ‘'For some B, not being A4 is contingent’
does entail ‘For some 4, not being B is contingent’. Both of these
entailments escape the objection which A. shows to be fatal to
any entailment of ‘For all 4, not being B is contingent” by ‘For
all B, not being A4 is contingent’.

b2—3. 8éSewcrar yap . . . mpdrepov, cf. 229-32.
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12-13. volro . . . WpdTepov, cf. 232—4.

13. Opoiws 8¢ . . . dmodarikiis, i.e. ‘For some B, not being 4 is
possible’ is inconvertible, as ‘Some B is not 4’ and ‘Some B is
necessarily not 4’ are.

14. ©s émi 76 wohd. ABd’ have s émi wodd, and this form
occurs in some or all of the MSS. in a few other passages (in E
in Phys. 196b11, 13, 20, in all MSS. in Probl. go22g). But the Greek
commentators read dis émi 76 woAd pretty consistently, and the
shorter form is probably a clerical error.

15. xaf’ 8v Tpoémov . . . év8exopevov, ‘which is the strict sense
we assign to “possible’ ’.

19-24. viv 8¢ . . . émopévwv. Though A. has distinguished
judgements of the forms ‘For B, being 4 is contingent’, ‘For B,
not being A4 is contingent’ as affirmative and negative (239, b3),
he now points out that in form they are both affirmative. In both
cases something is said to be contingent, just as, both in ‘B is 4’
and in ‘B is not-4’, something is said to be something else.

Maier (2 a. 324 n. 1) thinks that this section, which in its final
sentence refers forward to ch. 46, is probably, with that chapter,
a late addition, by A. himself. But cf. my introductory n. to
that chapter. Becker’s contention (p. g1) that this section is a
late addition by some writer familiar with De Inf. 12 seems to me
unconvincing; I find nothing here that A. might not well have
written.

24. Saybroeral 8¢ . . . émopévwv. The point is discussed at
length in ch. 46, where A. points out the difference between ‘4 is
not equal’ and ‘4 is not-equal’, viz. that 7§ pév dmékeiral i, v
Svre 7 low, kal Tobr’ &ori 6 dvoov, & 8 oddéy (5126—7). l.e,
‘4 is not-equal’ is not a negative proposition, merely contradicting
‘4 is equal’; it is an affirmative proposition asserting that A4
possesses the attribute which is the contrary of ‘equal’.

25. katd 8¢ Tas GvmioTpodas . . . dAAaws. We have to ask
whether the present statement refers to (2) the first two applica-
tions of €v8€'x€TaL or (b) to the third, and what rais dAAats means.
If the statement refers to (4), rails dAAats means negative assertoric
and apodeictic propositions, and A. is saying that, in spite of
their affirmative form (b1g—25), negative problematic propositions
of type (a) are, like negative assertoric and apodeictic proposi-
tions, convertible if universal and inconvertible if particular (as
he has said in b3-14). If it refers to (b), Tafs dAAais means affirma-
tive problematic propositions of type (b), and A. is saying that
the corresponding negative propositions, like these, are incon-
vertible (i.e. not simply convertible) if universal, and convertible
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if particular. Maier (z a. 27 and n.) adopts the first view, Al., P.,
and Waitz the second. The question is, I think, settled in favour
of the second view by the fact that the natural noun to be sup-
plied with rais dAAacs is karaddoeow (cf. P22).

CHAPTER 4

Assertoric syllogisms in the first figure

25°26. Let us now state the conditions under which syllogism
is effected. Syllogism should be discussed before demonstration,
because it is the genus to which demonstration belongs.

32. When three terms are so related that the third is included
in the middle term and the middle termn included in or excluded
from the first, the extremes can be connected by a perfect syllo-

gism.

37. (A) Both premisses universal

AAA (Barbara) valid.

40. EAE (Celarent) valid.

26*2. AE proves nothing; this shown by contrasted instances.

9. EE proves nothing; this shown by contrasted instances.

13. We have now seen the necessary and sufficient conditions
for a syllogism in this figure with both premisses universal.

17. (B) One premiss particular

If one premiss is particular, there is a syllogism when and only
when the major is universal and the minor affirmative.

23. (a) Major premiss universal, minor particular affirmative.
AII (Darii) valid.

25. EIO (Ferio) valid.

30. (b) Major premiss particular, minor universal. IA and OA
prove nothing; this shown by contrasted instances.

36. IE and OE prove nothing; this shown by contrasted in-
stances.

39. (¢) Major premiss universal, minor particular negative.
AO proves nothing ; this shown by contrasted instances.

byo. EO proves nothing; this shown by contrasted instances.

14. That AO and EO prove nothing can also be seen from the
facts that the minor premiss Some C is not B is true even if No C
is B is true, and that AE and EE have already been seen to
prove nothing.
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21. (C) Both premisses particular

1I, OO, IO, OI prove nothing; this shown by contrasted in-
stances.

26. Thus (1) to give a particular conclusion in this figure, the
terms must be related as described ; (z) all syllogisms in this figure
are perfect, since the conclusion follows directly from the pre-
misses ; (3) all problems can be dealt with in this figure, since it
can prove an A, an E, an I, or an O conclusion.

25526. Awpiopévuv 8¢ Toltwv Aéywpev. Here, and in 32017,
by, z4, the evidence is divided between Aéywper and Aéyoper, but
the sense demands Aéywpev. There are many passages in A. in
which the MSS. give only Aéyouev (in similar contexts), but
Bonitz rightly pronounces that Aéywpev should always be read
(Index, 424P58-425210).

27-8. Gorepov 8¢ . . . dmobeltews, in the Posterior Analytics.

28-31. wpoTepov 8¢ . .. awé8eafis. The premisses of demon-
stration, in addition to justifying the conclusion, must be diy67,
mpdTa Kxal Guega, yvwpiudTepa kal mpoTepa kai aitia TOU OUM-
mepdauaros (An. Post. 7119-72%7).

32~4. Hote TOV EoxaTtov . . . p1 elva, i.e. so that the minor
term is contained in the middle term as in a whole (i.e. as species
in genus), and the middle term is (sc. universally) included in or
excluded from the major as in or from a whole.

36. 6 xai 1] Béger yiverar péoov points to the position of the
middle term 'in a diagram. B. Einarson in A4.J.P. lvii (1936),
1669 gives reasons for thinking that, on the model of the dia-
grams used by the Greeks to illustrate the theory of proportion,
A. illustrated the three figures by the following diagrams:

First figure Second figure Third figure
major middle major
4 — Al M)y———  A(r I
middle major minor
B—— — Blr Ny — B (or P)
minor minor middle
r——— Fr& — T(orZ)

where the length of the lines answers to the generality of the
terms. The principle on which these lines of varying length were
assigned to the three terms is this: In the primary kind of pro-
position, the universal affirmative, the predicate must be at least
as general as the subject and is usually more general; and
negative and particular propositions are by analogy treated as
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if this were equally true of them. Thus any term which in any
of the three propositions appears as predicate is treated as being
more general than the term of which it is predicated. The para-
digms of the three figures being (first figure) B is 4, C is B,
Therefore C is 4 ; (second figure) B is 4, C is A, Therefore C is B;
(third figure) C is 4, C is B, Therefore B is A, the comparative
length of the lines to be assigned to the terms becomes obvious.

Alternatively it might be thought that the diagrams took the
form:

First figure Second figure Third figure
major major major

A A4
mlddle middle \ middle

B r
minor minor / minor
r p

This would serve better to explaln the use of oxfjra, as meaning
the distinctive shape of each of the three modes of proof. But
it is negated by the fact that A. describes the middle term as
coming first in the second figure and last in the third figure
(2639, 28%15).

39-40. wpoTepov . . . Aéyopev, 24°28-30.

26°2—9. €i 8¢ . . . AiBos. It is noticeable that in this and follow-
ing chapters, where A. states that a particular combination of
premisses yields no conclusion he gives no reason for this, e.g. by
pointing out that an undistributed middle or an illicit process
is involved ; but he often points to an empirical fact which shows
that the conclusion follows. E.g. here, instead of giving the
reason why All B is A, No C is B yields no conclusion, he simply
points to one set of values for 4, B, C (animal, man, horse) for
which, all B being 4 and no C being B, all C is in fact 4, and to
another set of values (animal, man, stone) for which, all B being
A and no C being B, no C is in fact A. Since in the one case all
C is A, a negative conclusion cannot be valid; and since in the
other case no C is A, an affirmative conclusion cannot be valid.
Therefore there is no valid conclusion (with C as subject and 4
as predicate). This type of proof I call proof by contrasted
instances.

In giving such proofs by épot A. always cites them in the follow-
ing order : first figure, major, middle, minor ; second figure, middle,
major, minor ; third figure, major, minor, middle.

2. € 8¢ . .. axohouvBel. Al plainly read drolovfei (55. r0),
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and the much commoner dwdpye: is much more likely to have been
substituted for dxolovfet than vice versa.

11-12. pot Tob Umwdpxew . . . povas. l.e., no line is scientific
knowledge, no medical knowledge is a line, and in fact all medical
knowledge is scientific knowledge. On the other hand, no line
s a science, no unit is a line; but in fact no unit is a science.
Therefore premisses of this form cannot prove either a negative
or an affirmative.

17-2x. Ei 8 ... 4BUvatov. 3218-20 refers to combinations of
a universal major premiss with a particular affirmative minor,
220 Grav 8¢ mpos 76 €AarTov to combinations of a particular major
with a universal minor, 220 7 xai dAws mws éxwety ol Spor to com-
binations of a universal major with a particular #negative minor.

Comparison with 27°26-8 {second figure) and 28b5 (third figure)
shows that 26317 €l 8’ 6 uév xafdov 7@V Spwv 6 8 év uéper mpos Tov
érepov means ‘if the predicate of one premiss is predicated univer-
sally of its subject, and that of the other non-universally of ifs
subject’. Maier’s 76 & for ¢ 8’ (z a. 76 n. 3) finds no support in
the evidence and is far from being an improvement.

24. 16 &v dpxfj AexBeév, cf. 24b28-30.

27. OpioTtar . . . Aéyopev, 24P30.

29. 6 Bl i.e. the premiss ‘B belongs to C’.

32. 1ol d8opioTou §) kata pépos Svros. The MSS., except f,
have otire ddopiorov 7 katd pépos Gvros (SC. Toi érépov, 1.e. the major
premiss). But (1) the ellipse of 705 érépov is impossible, and (z)
ddwpiorov and xard pépos are no true alternatives to dwogarikol
and xaragaricod. Waitz is no doubt right in reading ro6, which
derives support from Al.; for, ignoring ddwopiorov % as introducing
an unimportant distinction, he says (61. 20-1) 709 (so the MSS.;
Wallies wrongly emends to 76) 8¢ xara pépos Svros elmev avri
Tob ‘rfjs pellovos’s alrn ydp yiverar kaTd pépos.

34-6. Spor . .. dpabia. l.e., some states are good, and some
not good, all prudence is a state ; and in fact all prudence is good.
On the other hand, some states are good, and some not good,
all ignorance is a state; and in fact no ignorance is good. Thus
premisses of the form IA or OA do not warrant either a negative
or an affirmative conclusion.

38. dpor ... xopat. l.e., some horses are white, and some not
white, no swans are horses; and in fact all swans are white. On
the other hand, some horses are white, and some not white, no
ravens are horses; and in fact no ravens are white. Thus pre-
misses of the form IE or OE do not warrant either a negative
or an affirmative conclusion,
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b3. a8iopiorou re xai év péper Angbévros. These words are a
pointless repetition of the previous line, and should be omitted.
There is no trace of them in Al.’s or in P.’s exposition.

6-10. UmworeioBuwoayv . . . cuMhoywopds. The fact that, all men
being animals, and some white things not being men, some white
things are animals and some are not, shows that premisses of
the form AO do not warrant a universal conclusion; but it does
not show that a particular conclusion cannot be drawn. Therefore
here A. falls back on a new type of proof. Within the class of
white things that are not men we can find a part A, e.g. swans,
none of whose members are (and a fortiori some of whose members
are not) men, and all are animals; and another part none of
whose members are (and therefore a fortiori some of whose
members are not) men, and #one are animals. If the original
premisses (All men are animals, Some white things are not men)
warranted the conclusion Some white things are not animals,
then equally All men are animals, Some swans are not men,
would warrant the conclusion Some swans are not animals; but
all are. And if the original premisses warranted the conclusion
Some white things are animals, then equally All men are animals,
Some snow is not a man, would warrant the conclusion Some
snow is an animal; but no snow is. Therefore the original pre-
misses prove nothing.

10-14. waAw . . . o08evés. The proof that premisses of the
form EO prove nothing is exactly like the proof in b3-10 that
premisses of the form AO prove nothing. The fact that, no men
being inanimate, and some white things not being men, some
white things are and others are not inanimate, shows that a
untversal conclusion does not follow from EO. And the further
fact that, no men being inanimate, and some swans not being
men, no swans are inanimate, shows that EO does not yield a
particular affirmative conclusion ; and the fact that, no men being
inanimate, and some snow not being a man, all snow is inanimate,
shows that EO does not yield a particular negative conclusion.

I14-20. éri. .. toltwv. A. gives here a second proof that AO
yields no conclusion. Some C is not B, both when no C is B and
when some is and some is not. But we have already proved
(*2~9¢) that All B is A, No C is B, proves nothing. It follows that
All Bis A, Some C is not B, proves nothing. This is the argument
éx Tob ddiopiorov (from the ambiguity of a particular proposition)
which is used in 275203, 27-8, 2828-31, 296, 35P11.

23. §j 76 pév . . . Siwwpiopévov, ‘or one indefinite and the other
a definite particular statement’.
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24-5. Spov 8¢ . . . AiBos. Some white things are animals, and
some not, some horses are white, and some not; and all horses
are animals. On the other hand, Some white things are animals,
and some not, some stones are white, and some not ; but in fact
no stones are animals. Thus premisses of the form II, OI, 10,
or OO cannot prove either a negative or an affirmative.

26-8. ®Pavepov . . . yiverar. This sums up the argument in
s17-b25. To justify a particular conclusion, the premisses must
be of the form Al (*23-5) or EI (*25-30). A. ignores the fact that
AA, EA, which warrant universal conclusions, e forfiors warrant
the corresponding particulars.

CHAPTER 5

Assertoric syllogisms in the second figure

26°34. When the same term belongs to the whole of one class
and to no member of another, or to all of each, or to none of either,
I call this the second figure; the common predicate the middle
term, that which is next to the middle the major, that which is
farther from the middle the minor. The middle is placed outside
the extremes, and first in position. There is no perfect syllogism
in this figure, but a syllogism is possible whether or not the
premisses are universal.

27%3. (A) Both premisses universal

There is a syllogism when and only when one premiss is
affirmative, one negative. (a) Premisses differing in quality.
EAE (Cesare) valid; this shown by conversion to first figure.

9. AEE (Camestres) valid; this shown by conversion.

14. The validity of EAE and AEE can also be shown by
reductio ad impossibile. These moods are valid but not perfect,
since new premisses have to be imported.

18. (b) Premisses alike in quality. AA proves nothing; this
shown by contrasted instances.

2z0. EE proves nothing; this shown by contrasted instances.

26. (B) One premiss particular

(a) Premisses differing in quality. (a) Major universal. EIO
(Festino) valid ; this shown by conversion.

36. AOO (Baroco) valid ; this shown by reductio ad smpossibile.

bgq. (B) Minor universal. OA proves nothing; this shown by
contrasted instances.

6. 1E proves nothing; this shown by contrasted instances.
49085 X



306 COMMENTARY

10. (b) Premisses alike in quality. (a) Major universal. EO
(No N is M, Some £ is not M) proves nothing. If both some Zis
not M and some ¢s, we cannot show by contrasted instances that
EO proves nothing, since all & will never be N. We must there-
fore fal! back upon the indefiniteness of the minor premiss; since
O is true even when E is true, and EE proved nothing, EO proves
nothing.

23. Al proves nothing; this must be shown to follow from the
indefiniteness of the minor premiss.

28. (B) Minor universal. OE proves nothing; this shown by
contrasted instances.

32. IA proves nothing; this shown by contrasted instances.

34. Thus premisses alike in quality and differing in quantity
prove nothing.

36. (B) Both premisses particular

II, OO, 10, OI prove nothing; this shown by contrasted in-
stances.

2821, It is now clear (1) what are the conditions of a valid
syllogism in this figure; (2) that all syllogisms in this figure are
imperfect (needing additional assumptions that either are im-
plicit in the premisses or—in reductio ad smposssbile—are stated
as hypotheses; (3) that no affirmative conclusion can be drawn in
this figure.

2634-6. “Orav 8¢ . . . Sedtepov. This is not meant to be a
definition of the second figure, since it mentions only the case
in which both premisses are universal. But it indicates the general
characteristic of this figure, that in it the premisses have the
same predicate.

37-8. petlov 8¢ . . . kelpevov. It is not at first sight clear why
A. should say that in the second figure the major term is placed
next to the middle term, while in the third figure the minor is
so placed (28%13-14). Al criticizes at length (7z. 26-75. 9) an
obviously wrong interpretation given by Herminus, but his own
further observations (75. r0—-34) throw no real light on the ques-
tion. P. (87. 2-19) has a more plausible explanation, viz. that in
the second figure (PM, SM, SP) the major term is the more akin
to the middle, because while the middle term figures twice as
predicate, the major term figures so once and the minor term not
at all. On the other hand, in the third figure (M P, MS, SP), the
minor term is the more akin to the middle because, while the
middle term occurs twice as subject, the minor occurs once as
subject and the major term never.
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This explanation is open to two objections. (1) It is far from
obvious, and A. could hardly have expected an ordinary hearer
or reader to see the point in the complete absence of any explana-
tion by himself. (2) 76 mpos 7 péow reipevov naturally suggests
not affinity of nature but adjacent position in the formulation
of the argument. The true explanation is to be found in the
diagram used to illustrate the argument—the first of the two
diagrams in 25b36 n. It may be added that in A.’s ordinary
formulation of a second-figure argument (e.g. karnyopeigfw o
M 70 pév N undevds, Tod 8¢ = mavrds, 2725-6) the major term N
is named next after the middle term M, while in the ordinary
formulation of the third figure (e.g. érav xai 76 II kat 76 P mavri
@ 2 dmdpyy, 28°18) the minor term P is named next before the
middle term 2.

39. TiBerar . . . Béoer. In 28214-15 A. says that in the third
figure tiferar 170 péoov éw pév T7dv depwv, éoxatov 8¢ Tf Béoer.
When he says of the middle term in the second figure that it is
placed outside the extremes, we might suppose that it was
because it is the predicate of both premisses (the subject being
naturally thought of as included in the predicate, because it is
so in an affirmative proposition). But that would not account
for his saying that in the third figure, where the middle term is
subject of both premisses, it is outside the extremes. His meaning
is simply that in his diagram the middle term comes above both
extremes in the second figure, and below both in the third, and
that in his ordinary formulation the middle term does not come
between the extremes in either figure; it is named before them
both in the second figure, after them both in the third. ‘M belongs
to no N, and to all =’ (second figure). ‘Both IT and P belong to
all 2’ (third figure).

27°L. Tékewos . . . oxApartt. A. holds that the conclusion, in
the second and third figures, cannot be seen directly to follow
from the premisses, as it can in the first figure. Accordingly he
proves the validity of the valid moods in these figures by showing
that it follows from the validity of the valid moods in the first
figure. Sometimes the proof is by conversion, i.e. by inferring
from one of the premisses the truth of its converse, and thus
getting a first-figure syllogism which proves either the same
conclusion or one from which the original conclusion can be got
by conversion. Thus in 36— he shows the validity of Cesare as
follows: If No Nis M and All £is M, No Zis N; for from No N
is M we can infer that No M is N, and then we get the first-figure
syllogism No M is N, All = is M, Therefore No & is N.
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Sometimes the proof is by reductio ad impossibile,i.e. by showing
that if the conclusion were denied, by combining its opposite
with one of the premisses we should get a conclusion that con-
tradicts the other premiss. Thus in 314-15 he indicates that
Cesare can be shown as follows to be valid (and Camestres
similarly) : If No Nis M and All 5 is M, it follows that No &is N.
For suppose that some & is N. Then by the first figure we can
show that if no Nis M and some £ is N, it would follow that some
Zis not M. But ex hypothest all £is M.

2-3. kai kaBéAou . .. dvrwv, i.e. both when the predicates of
both premisses are predicated universally of their subjects and
when they are not both so predicated. dpwv is frequently used
thus brachylogically to refer to premisses.

8. tol10 . . . WpoTEPOV, 25P40-2632.

10. 7 = & N. Proper punctuation makes it unnecessary to
adopt Waitz's reading, v& & 76 N.

14. dor’ &ortar . . . culhoywopsds, i.e. so that Camestres re-
duces to the same argument as Cesare did in 359, i.e. to Celarent.

14-15. éom 8¢ . . . dyovrag, cf. a1 n.

19-20. Gpot . . . pégov oloia. I.e., all animals are substances, all
men are substances, and all men are animals. On the other hand,
all animals are substances, all numbers are substances, but no
numbers are animals. Thus in this figure AA proves nothing.

As Al observes (81. 24-8), A. must not be supposed to hold
seriously that numbers are substances; he often takes his in-
stances rather carelessly, and here he simply uses for the sake of
example a Pythagorean tenet.

21-3. 8pol Tol Uwhpyew . . . AMBos. I.e., no animals are lines,
no men are lines, and in fact all men are animals. On the other
hand, no animals are lines, no stones are lines; but in fact no
stones are animals. Therefore in this figure EE proves nothing.

24. @ év apxi} elmopev, 23-5.

36. yiverai yap . . . oxfparos, i.e. in Ferio (26225-30).

by—2. kaiel ... pf wavri. Thisisnot a new case, but an alterna-
tive formulation to el & pév N mavri 76 M, 79 8¢ = Twi u7) Sndpxe
(®37)-

§-6. Spor . .. xdpa¢. I.e., some substances are not animals,
all ravens are animals; but in fact all ravens are substances.
On the other hand, some white things are not animals, all ravens
are animals; and in fact no ravens are white. Therefore in this
figure OA proves nothing.

6-8. 8poL Tol Umwapyewv . . . émotipn. le., some substances
are animals, no units are animals; but in fact all units are sub-
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stances. On the other hand, some substances are animals, no
sciences are animals; and in fact no sciences are substances.
Therefore in this figure 1E proves nothing.

For-the treatment of units as substances cf. 219-20 n.

16-23. 8poi . . . éovar. That EO in the second figure proves
nothing cannot be shown in the way A. has adopted in other
cases, viz. by contrasted instances (cf. 2622-gn). He points
(b16) to an instance in which, no N being M, and some £ not being
M, no Zis N; no snow is black, some animals are not black, and
no animal is snow. But there cannot be a case in which all Z is
N, so long as the minor premiss is taken to mean that some £ is
not M and some 1s; for if no Nis M and all & is N, it would follow
that no & is M, whereas the original minor premiss is taken to
mean that some & is and some is not M. He therefore falls back
on pointing out that Some X is not M is true even when no &
is M, and on reminding us that No N is M, No & is M proves
nothing (as was shown in #20-3). The argument éx roii adwopioTov
(from the ambiguity of the particular proposition) has been
already used in 26b14—20.

26-8. 8por . .. ekréov. Il.e., all swans are white, some stones
are white; but in fact no stones are swa