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PREFACE

logic, rather than an attempt to chronicle all that past
scholars, good and bad, have said about the science. For

the sake of continuity, and in order to give historical perspective
to our story, my wife and I have included some references to work
which does not deserve to be remembered for its own sake; and
occasionally we have allowed ourselves to indulge an antiquarian
curiosity, when we thought that the result might be of some interest
to others. But our primary purpose has been to record the first
appearances of those ideas which seem to us most important in
the logic of our own day. Such a programme is based on judge-
ments of value, and we realize that our selection of material and
still more our comments, especially in the later chapters, may
seem eccentric to some readers. In defence of our undertaking we
can only say that we have followed the plan which our interests
suggested, and that we could not have written in any other way.
The idea of attempting a history of logic on these lines occurred
tome first in 1947 when I wasasked to give alecturein Cambridge
on the centenary of Boole’s Mathematical Analysis of Logic. Part of
that lecture survives in Chapter VI of this book, where it is re-
printed from Mind, lvii (1948), by permission of the editor. During
the next ten years I gave to the project all the time I could spare
from teaching and other more urgent work, and by 1957 I had a
draft which covered most of the field but in a very uneven fashion.
Some of the material now contained in Chapter IX, § g, was
published under the title “The Province of Logic’ in Contem-
porary British Philosophy, Third Series (George Allen & Unwin,
1956), from which it 1s reprinted here by permission of the pub-
lishers, but much of what I had written seemed to me unsatis-
factory. As might be expected, the earlier chapters, which I had
put together quickly in an impressionistic style, were those in need
of most revision, and I soon came to the conclusion that they
would have to be completely rewritten on a larger scale. At this
stage the Leverhulme Trustecs gave me a grant to make possible
two terms’ special leave from my tutorial duties in Exeter College.
I am very grateful for their generous help, which enabled me to
finish the chapters now numbered IV, V, and VI. But I am afraid
that even so I might have lost heart, if my wife had not at the
same time agreed to take charge of the Greek part and then

!ﬁ s its name indicates, this book is an account of the growth of
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devoted to it not only a term of sabbatical leave but also most of
her leisure during the next two and a half years. Apart from the
concluding section, on the Stoic System of Inference Schemata,
the first three chapters, as they stand, are her work. In addition
she has helped me with advice about the treatment of many sub-
jects in the later chapters.

We have to thank Mr. John Lemmon, Mr. Brian McGuinness,
Dr. Lorenzo Minio-Paluello, Dr. Richard Walzer, and Professor
Hao Wang for reading parts of the work and suggesting corrections
or improvements. Professor Arthur Prior, who read the whole in
typescript, gave us a great many useful comments, and we are
very grateful for the generosity with which he has allowed us to
profit from his wide knowledge of the history of logic. Although
we have gladly accepted most of the advice we have received,
we have sometimes persisted in going our own way, and none
of our friends are to be held responsible for faults that remain.

W. K.
April rg6o

For the fifth impression we have corrected some surviving mis-
takes and misprints, re-worded some passages in the hope of
achieving greater clarity, and added some references. But the
chief novelty is an appendix in which we translate the Latin
quotations of Chapter IV. Many of these improvements, like
those in earlier impressions, are due to the suggestions of
readers, whom we thank for their kindness in writing to us.

W. K.

May 1971
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- BEGINNINGS

1. The Notion of Validity

oaIc is concerned with the principles of valid inference; and it
I Is certain that men made inferences and criticized the in-
ferences of others long before the time of Aristotle. This is
not enough 1n itself to justiy us in saying that there must have
been abeginningof logicbefore the time of Aristotle ; for men may
perform various activities correctly (e.g. talk English) without for-
mulating the rules for those activities explicitly. But it is clear
from what we find in Flato and Aristotle and other sources that
Greek philosophers had begun to discuss the principles of valid
infercnce before Aristotle wrote those works which came to be
known as the Organon. It is the purpose of this chapter to trace,
as far as the evidence allows, the development of logical thought
before Aristotle. This is not easy on the basis of the evidence
alone, but 1t 1s possible to form reasonable conjectures about the
origins of logical reflection and to show that these are supported
to a certain extent by the evidence.

Since logic is not simply valid argument but the reflection
upon principles of validity, it will arise naturally only when there
is already a considerable body of inferential or argumentative
material to hand. Not every type of discourse provokes logical
inquiry. Pure story-teluing or literary discourse, for example,
does not provide a sufficient amount of argumentative material.
It is those types of discourse or inquiry in which proof is sought or
demanded that naturally give nse to logical investigation; for
to prove a proposition Is to infer it validly from true premusses.
The conditions of proof are two : true premisses, or starting-pounts,
and valid arguments. It is not easy to tell how soon it was realized
that the two conditions are independent, but this was perfectly
clear to Aristotle when he drew the distinction between apodeictic
and dialectical reasoning in the 7opics' and again in the Prior
Analytics» The latter passage is worth quoting in full because it
throws light on the contextin which the distinction was first drawn.

“The demonstrative premiss (amoSewcrics) mpdraois) differs from the
dialectical, because the demonstrative is the assumption of one of

t Topica, i. 1(100%25-30). 2 dn Pr.i. 1 (24*22-24°12).



2 THE BEGINNINGS

a pair of contradictory propositions (for the man who demonstrates
assumes sornething and does not ask a question), but the dialectical
premuss is a question as to which of two contradictories is true. But
this makes no difference to the fact that there is a syllogism in each
case. Both the man who demeonstrates and the man who asks a ques-
tion reason assuming that some predicate belongs or does not belong
to something. So that a syllogistic prenuss is simply the affirmation or
denial of some predicate of some subject, as we have said, but it is
demoenstrative if it is true and accepted because deduced from basic
assumptions, while a dialectical premiss is for the enquirer a question
as to which of two contradictories is true and for the reasoner the
assumption of some plausible or generally held proposition.’

The distinction between demonstrative and dialectical argu-
ment is introduced here by reference to the activities in which,
according to Anstotle, the statement of the premisses properly
plays its part. The demonstrative premiss 1s laid down by a
teacher in the course of developing his subject. It is the premiss
of what Aristotle calls in the De Sophisticis Elenchis a didactic
argument.! The dialectical premiss, on the other hand, is one
adopted in debate for the sake of argument. From the logical
point of view, however, the important distinction is that the
demonstrative premiss is true and necessary, while the dialectical
premiss need not be so.? In demonstration we start from true
premisses and arrive with necessity at a true conclusion : in other
words, we have proof. In dialectical argument, on the other hand,
the premisses are not known to be true, and there is no necessity
that the conclusion be true. If there is an approach to truth
through dialectic, it must be more indirect.

We may distinguish three types of discourse in which proof is
sought and demanded. In pure mathematics we seek to prove
abstract a prion truths, in metaphysics we seek to prove very
general propositions about the structure of the world, and in every-
day argument, especially political or forensic argument, we look
for proofs of contingent propositions. Of these three only mathe-
matics answers obviously to Aristotle’s description of demon-
strative argument, and mathematics provides the larger number
of his illustrations of demonstration. Since it is likely that the
first logical inquiries were stimulated by reflection on such
reasorung, we shall consider this first.

2. Geometrical Demonstration

It seems probable that the notion of demonstration attracted
attention first in connexion with geometry. It is well known that
V De Soph. Elench 2 (165°1), * An Post i 19 (81718),



GEOMETRICAL DEMONSTRATION 3

the Egyptians had discovered some truths of geometry empirically,
g 2 formula for the volume of a truncated pyramid, and the
pame ‘geometry’, which originally meant the same as ‘land
measurement’, shows how the study was considered when it was
introduced to Greece. The great achievement of the Greeks was
to replace this empirical study by a demonstrative a priori science.
Some stories give Thales (640-546 B.c.) the credit for proving
the first theorem in geometry,’ but the systematic study of the
science seems to have begun in the Pythagorean school.

Pythagoras is said to have been born at Samos some time in
the first half of the sixth century B.c. and to have emigrated to
Croton, a Greek city in southern Italy, where he founded an
ascetic order and taught the doctrine of metempsychosis. Here
we have the origin of the notion of philosophy as a way of life. It
is possible, indeed, that the word ‘phiiosophy’, meaning originally
love of wisdom, was coined in the Pythagorean school to describe
the way which the Master had shown when he called himself
$urdoodos. Here also we have the beginning of intellectualism,
the doctrine that the most important faculty of man is his in-
tellect and that truths which can be learnt only by the use
of the intellect are in some way more noble and fundamental
than those learnt by observation. We may regret the evils
of a prieri metaphysics which were brought into the world by
this doctrine, but it is only fair to say that it gained influence
because the discovery of a priori knowledge naturally excites the
admiration of intelligent men. For a while the order of Pythagoras
was dominant in Croton, but there was presently a reaction, and
Pythagoras went to live at Metapontum, where he died at the end
of the sixth or the beginning of the fifth century. It has been con-
jectured that the final downfall of the order as a poltical force
came about 450 B.C., and that 1t was this collapse which brought
Pythagoreans to the mainland of Hellas, If we may take Plato’s

haedo as evidence, there were Pythagoreans living at Thebes
when Socrates died in 399 B.c., but they were men who had
dropped a good deal of the religious teaching of their founder,
and in particular his theory of the transmigration of souls,
In order to concentrate attention on the scientific side of the
tradition.

Let us now consider what is involved in the customary pre-
Sentation of elementary geometry as a deductive science. First of
all, certain propositions of the science must be taken as true with-
out demonstration; secondly, all the other propositions of the
Science must be derived from these; and, thirdly, the derivation

Y Proclus, In Primum Euclidis Elementorum Librum Commentarii, cd Fricdlein, p 6s.
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must be made without any reliance on geometrical assertions
other than those taken as primitive, 1.¢. it must be formal or in-
dependent of the special subject matter discussed 1n geometry.
From our point of view the third is the most important require-
ment: elaboration of a deductive system involves consideration
of the relation of logical consequence or entailment. Histori-
cally geometry was the first body of knowledge to be presented
in this way, and ever since Greek times it has been regarded as
the paradigm of deductive system-buldding. Hence, for example,
the title of Spinoza’s work, Ethica more geometrico demonstrata.
It would be wrong, however, to suggest that all this was clear
to Pythagoras and his immediate followers. On the contrary, we
must suppose that for the first Greek geometers any procedure
was admissible which helped them to ‘see’ the truth of a theorem.
They probably used methods like those of some modern teachers
who find Euclid’s work too academic; but they had the excuse
that they were still seeking the light, not sinning against it. This
point can be illustrated by consideration of the theorem about
the square on the hypotenuse of a right-angled triangle which is
always attributed to Pythagoras and was presumably well knowni
in his school. The proof we find in Euclid is rather complicated,
in that it requires a number of lemmata, or preliminary theorems.
These other theorems may have been known fo the early Pytha-
goreans, but it is hardly to be supposed that they discovered
things in the order in which they are presented by Euclid, and
it seems likely that the first ‘demonstration’ of Pythagoras’
theorem consisted in the construction of a figure from which the
theorem could be ‘read off’. Modern editors of Euclid have sug-
gested such a figure, or rather pair of figures :!

A E o2 | Mo

H P s N
F

D G C L o X

In the first of these, four equal right-angled triangles are arranged
in such a way that their hypotenuses enclose an area: in the
second, four triangles of the same dimensions are arranged to form
two rectangles with the sides OQ and PQ at right angles. It then
seemns obvious that the area EFGH in the first figure is the square
on the hypotenuse and equal to the sum of the areas PQOL and

¥ T. L. Heath, The Thirteen Books of Euclid’s Elements, i, p. 354-
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MJNQ of the second figure, which are the squares on the otaer
two sides of one of the right-angled triangles. But for a rigorous

roof it would be nccessary to show that the three areas just
mentioned are indeed squares. By the beginning of the third
century B.C. when Euclid wrote, the ideal of demonstration had
become clear to geometers. No one can read Euclid’s Elements
without realizing that his aim was to put all hisspecial geometrical
assumptions at the beginning and to construct chains of demon-
stration in which the theorems followed from axioms by purely
formal necessity. It is true that in the proof of the first proposition
of his first book Euclid assumed that two equal circles each of
which has its centre on the circumference of the other must inter-
sect in two places, although he had laid down no explicit postulate
from which this follows; but it seems clear that if anyone had
brought this defect to his notice he would have tried to remove
it by setting down a new postulate.

Unfortunately we have no complete work of geometry earlier
than Euclid’s Elements, and we cannot trace in detail the process
by which the Greeks became aware of the requirements of
demonstration ; but we know that there were books of elements,
i.e. deductive treatises, before Euclid’s. Scraps of early proofs
are preserved in the works of Plato and Aristotle,’ and material
from a history of geometry by Aristotle’s pupil Eudemus is to be
found in Proclus’ commentary on Euclid. It is therefore safe to
say that the ideal of a deductive system was known in the
Pythagorean school and 1n the Platonic Acaderny, which con-
tinued some of its traditions. But there was probably a good deal
of confusion in the minds of many who read the earliest books of
elements. Aristotle tells us that some people said there could be no
demonstration and others that demonstration could be circular.?
Inorder to understand why queer views of this kind were current,
we must realize that the earliest books of elements probably
differcd in their choice of axioms, since there may be many
different ways of presenting geometrical propositions in a deduc-
tve system. If this was so, propositions which were derivative
In one systern would be primitive 1n another, and the project
of demonstration might easily becomesuspect to the half-initiated.

Now if reflection of the kind we call logical began in this con-
text, what parts of logic, as we know it, should we expect to find
Stressed in the earliest exposition In the first place we should
€xpect to find special attention paid to general propositions, that
15,to say, propositions about 4inds of things. For in geometry we
are not concerned with individuals. We may sometimes talk of

' T. L. Heath, Mathematics in Aristotle. 2 An Post.1 3 (72%5-18).
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‘the line AB’ as though we were referring to a particular line, but
it is always understood by geometers that this is just a way of
speaking about all lines that satisfy a certain condition, e.g. that
of being hypotenuse in a right-angled triangle. Secondly, among
universal propositions (i.e. general propositions about all of a
kind) we should expect to find special attention paid to those
which are necessanly true. For when we do geometry in the
Greek way, we must distinguish between universal propositions
which must be true from the nature of the case and those which
just happen to be true (e.g. that each book of the //iad contains
less than a thousand lines), and we suppose that the universal
propositions of geometry are all of the first kind. it is not likely,
of course, that the Greeks were able to formulate the distinction
clearly as soon as they began to do geometry; as we shall see, it
cost Aristotle some effort to reach this position. But a sure instinct
guided them to pay special attention to those propositions which
are in fact necessarily true. Thirdly, among universal propositions
which are necessarily true we should expect definitions to receive
special (but not exclusive) attention. A reader who is famihar
with modern logic may perhaps deny that definitions are neces-
sarily true propositions, and suggest that they are merely records
of our determination to use certain abbreviations when we find
it convenient to do so. To the Greeks, however, it did not seem
that definitions were mere conventions. There is a great deal of
muddle in the doctrine of real definition which started at this
time, but it is easy to understand the Greek attitude if we remem-
ber that before the Greeks began to do demonstrative geometry
words such as ‘circle’ had meaning only as standing for certain
perceptual patterns. When a Greek said ‘A circle is the locus of
points equidistant from a given point’, he was not introducing
the word ‘circle’ for the first time, but rather giving 1t new con-
nexions; and to himself he seemed to be expounding a truth of
great importance about circles. Fourthly, we should expect to
find great interest in the subsumption of specific vaneties under
general rules, since this seems to be the most common pattern
of argument in geometry. Now all these features are to be found,
as we shall see, in the logic of Aristotle, and some of them already
in Plato’s work or earlier. Aristotle tells us, for example, that
Archytas, a Pythagorean mathematician who influenced Plato,
had views about the proper form of definitions.! It is, therefore,
reasonable to suppose that one trend in Greek logic was deter-
mined in large part by reflection on the problems of presenting
geometry as a deductive system. )
Y Metaphysica, H, 2 (1043%21).
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3. Dualectic and Metaphysical Argument

The character of Greek logic cannot be explained wholly in
terms of demonstration (dmodeifis). As we have already seen,
Aristotle in the first account of syllogistic considered that his
study covered also dialectical arguments. The word ‘dialectic’
had a number of different shades of meaning even in the early
stages of philosophy, and it is of particular interest to us as the
first technical term to be used for the subject we now call logic.
Aristotle’s word ‘analytics’ refers to his treatises rather than to
their subject-matter, and ‘logic’ itself does not appear with its
modern sense until the commentaries of Alexander of Aphrodisias,
who wrote in the third century a.p.

In its earliest sense the word ‘dialectic’ is the name for the
method of argument which is characteristic of metaphysics. It is
derived from the verb 8iadéyeafar, which means ‘discuss’, and, as
we have already seen, Aristotle thinks of a dialectical premiss as
one chosen by a disputant in an argument.! Plato’s dialogues
give numerouis illustrations of the method of argument intended.
In the Theaeteius, for example, Theaetetus lays down the thesis
that knowledge is perception, and from this premiss Socrates
draws conclusions which eventually force Theaetetus to abandon
it.2 The same illustration serves also to bring out the more precise
meaning which ‘dialectic’ has for Plato in the dialogues of his
middle period. There it is the examination of propositions called
‘hypotheses’ by drawing consequences from them. If a consequence
is unacceptable, the hypothesis from which it is derived must be
rejected. It is clear that, in general, this procedure can lead only
to negative results; for the argument will proceed in accordance
with the logical schema, ‘If P then Q ; but not-Q ; therefore not-P’.
This is the standard argument-pattern of refutation (éAeyxos)
and it was probably suggested to Plato not only by the practice
of Socrates in refuting the uncritically held opinions of his con-
temporaries, but also by the use of the reductio ad impossibile argu-
ment in metaphysics by Zeno of Elea. In his Parmenides Plato
makes Zeno claim to have written a book in which he defends the
monism of Parmenides by drawing out the absurd consequences
of the supposition that there is plurality.3 It was perhaps to this
Temark that Aristotle referred when he said, as reported by both
plogenes Laertuus* and Sextus Empiricus,s that “eno was the
mventor of dialectic.

: A"l. Pr.i. 1 (24%1) 2 Theaetetus, 151 fl. 3 Parmenides, 128p.
Yae, viii, 57 and ix 25

* Adoersus Mathematicos, vii, 7
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In any case what Aristotle attributed to Zeno was presumably
the discovery of the use of the reductio ad impossibile in metaphysics,
and it is possible that this was suggested to Zeno himself by its
use in Pythagorean mathematics. For the Pythagoreans are sup-
posed to have discovered the incommensurability of the diagonal
with the side of a square (in modern terminology, the irrationality
of ¥2), and the proof of this proposition, preserved as an inter-
polation in our text of Euchd, has the form of a leading-away
to the impossible (dmaywy els 10 ddvvaror).r When Aristotle has
occasion to mention such reasoning, he cites this theorem as
though it were the standard example.? In the proof it is first
supposed for the sake of argument that v2 is rational, i.e. that
there are two integers, say m and n, * ‘hich are mutually prime
and such that m/n= ~2 or m? = 2n2, From this it follows that m?
must be even and with it m, since a square number cannot have
any prime factor which is not also a factor of the number of
which it is the square. But if m is even, n must be odd according
to our initial supposition that they are mutually prime. Assuming
that m = 2k, we can infer that 2n? = 4k? or n? = 2k?; and from
this it can be shown by a repetition of the reasoning used above
that n must be even. Our hypothesis, therefore, entails incom-
patible consequences, and so it must be false.

Once established by Zeno as a method of reasoning in philo-
sophy, dialectic had a long history. Among the philosophers who
are sometimes called Minor Socratics it was practised by Euclides
of Megara. Evidently he stood close to Socrates, for Plato and
some other Athenian friends went to stay with him in Megara
immediately after the death of Socrates. But it is said that he was
also a follower of Parmenides and Zeno. The members of his
school were called dialecticians, and we read that “uclides him-
self ‘attacked demonstrations not by the premisses but by the
conclusion’, which presumably means that he tried to refute his
opponents by drawing absurd consequences from their con-
clusions. Apparently he found all this consistent with his admira-
tion for Socrates; for he even tried to identify the Good of Socrates
with the One of Parmenides.3 But this is not surprising if Socrates
himself had adopted the method of Zeno for his own purposes.
It is difficult to reach any certainties about the teaching of the
historical Socrates, but those passages of Ilato’s works which
because of their dramatic quality seem most reliable as evidence
in this connexion suggest that he was not merely a lover of
philosophical conversation but one who practised a definite

t Elements, x. 117, relegated to an appendix in Heiberg’s edition.
2 An. Pr.i.23(41226). 3 Diogenes Lacrtius, ii. 106-7 ; Cicero. Academica, il. 129,
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technique of refuting hypotheses by showing them to entail in-
compatible or unwelcome consequences.

It seems, then, that the first precise meaning of the word ‘dia-
lectic’ was reductio ad impossibile in metaphysics. It is to be noticed,
however, that the Socratic elenchus duffers from the Zenonian in
that the consequences drawn from the hypothesis need not be self-
contradictory but may on occasions be simply false. Thus in the
Meno Socrates argues that if virtue were teachable good men would
instruct their sons in it, but 1t is a well-known fact that Pericles,
Themistocles, and Aristides did not succeed in making their sons
virtuous.! llere the philosophical thesis ‘Virtue is teachable’ is
refuted by the deduction from it of an empirical consequence
which is known to be false. It is not clear whether Plato was
aware of this distinction. In a passage of the Phaedo where he dis-
cusses the hypothetical method he seems to suggest that all
refutation of hypotheses should proceed by deduction of self-
contradictory consequences;z but not all the arguments in the
dialogues fit this pattern exactly. Perhaps the name reductio od
absurdum may be allowed to cover those which are not strictly
instances of reductio ad impossibile.

In the Republic Plato seems to have meant something more
precise by ‘dialectic’, namely a method of argument involving
refutation but leading eventually to positive results of high
generality. This is difficult to understand, and the interpretation
of the relevant passages is highly controversial.? Perhaps Plato
himself was confused, so that no satisfactory account can ever
be given of what he meant by ‘dialectic’ in the context. But in
any case he drops the notion in his later works and transfers the
name ‘dialectic’ to the method of division and collection (8aipeots
xal guvaywyrj) which is discussed in the Phaedrus and Philebus and
illustrated in the Sopkist and Polticus.# The process of collection
Is not clearly explained and remains obscure, but division is
evidently the method of seeking definitions by dichotomy of
notions beginning with the most general. In the Sophist Socrates
11!u§tratcs it by producing a definition of an angler as a tech-
hiclan who practises an art of the acquisitive coercive sort
through the hunting of lving things that swim in the water
by striking at them during the day with a hook. Here the string
of determinants is obtained by selection of the first alternative at
¢ach stage in the following division:

: Meno, g3 £,
, Iihaedo, 101D €i 8¢ Tis abrijs 77s dmobloews Exoiro .. ovk dmokpivato éws dv Tad
"3 auTis Spunbévra axépaio, € oot dAMFAols oundwret § dapwvel

L tora thorough discussion see R. Robinson, Plato’s Earlier Dialectic, ch x.
Phaedrus, 2668 ; Philebus, 16c ff ; Sophista, 218 £ ; Politicus, 2585 &

)
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Technician

acquisitive technician  productive technician

acquisitive by coercion acquisitive by exchange

| |
hunter fighter

|

of the living of the lifeless

of water animals of land animals

]

of fishes of birds

—

by day by night

with hooks with tridents

This method, which appears to us trivial and question-begging, is
of some importance in the history of logic. The comic poet, Epi-
crates, gives us evidence that it was practised in the Academy asan
exercise to the point of becoming a joke,* and the consideration of it
undoubtedly influenced Aristotle in his invention of the syllogism.?

The only feature common to all Plato’s uses of the term
‘dialectic’ seems to be that it signifies a co-operative method of
philosophical investigation, involving a search for definitions,
and approved by Plato at the time of writing.3 In the middle
period it is the hypothetical method of refutation together with
some mysterious positive addition, while in the later period it is
the method of division and collection.

It remained for Aristotle to generalize and weaken the sense
of the word ‘dialectic’. For him, as we have seen, it 1s 2 name for
the science of argument from non-evident premisses. It is easy to
see how its application could be still further widened to cover the
study of valid argument in general.

Plato’s contribution to formal logic is not confined to his
attempt to work out a dialectical method. We find that from time
to time he enunciates logical principles in the course of the
dialogues. It 1s natural that he should do so, for they consist
almost entirely of arguments on philosophical topics and it is

! Epicrates, fragment 11 in Comicorum Atticorum Fragmenta, ed Kock ii, p 287.
* See below, p 67. 3 R. Robinson, Plato’s Earlier Dialectic, p. 70.
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often convenient to strengthen an argument psychologically by
adding an explicit statement of its principle. A person who is
doubtful of the argument may nevertheless recognize its principle
as sound and so be brought to admit the validity of the argument.
If we continue in this way we shall in the end be led to enunciate
alogical principle. Consider, for example, the following dialogue:

A. Plato was a philosopher, so he was vague.
B. 1 don’t see.
A. All philosophers are vague.

In his second remark A has introduced the principle of his original
argument.'It is not, however, a principle of logic but an empirical
statement. His argument now runs: ‘All philosophers are vague,
and Plato was a philosopher; therefore Plato was vague.” If B
still refuses to admit the argument, which is unlikely in this case,
A may further reinforce it by adducing the principle, ‘If every
Mis L and S is an M, then S is L.’; and this is a principle of
logic, a formal principle whose truth does not depend on any
special interpretation given to ‘M’, ‘L’, and ‘S’.

In this way Plato enunciates a number of logical principles
incidentally. One famous example is his formulation of the Law
of Contradiction in the course of his argument in the Republic to
prove that the soul has independent parts.? It is an interesting
fact, however, that not all the general principles cited by Plato
are sound. Thus in the first book of the Republic he adduces the
principle that ‘a man is of the nature of those whom he resembles’,?
and his use of the pronouncement shows that it is supposed to
mean that, if a man resembles the members of some class in some
respect, he must resemble them in all respects, which is plainly
false. We cannot tell for certain whether Plato knew when he was
adducing unsound principles. Since he uses the dialogue form,
he is not committed to the statements made by any of his charac-
ters, and it may be that, whenever he makes one of them argue
unsoundly, he is well aware of the fact. On the other hand, the
explanation of his fallacious arguments may be simply that
Matters which are now perfectly plain were very difficult when
they were first thought of. It appears, for example, that the
ambiguity of the verb ‘to be’ gave serious trouble to Plato and

§ contemporaries,3 although to us the puzzle it presented now
Seems childish. This is a matter which it is impossible to decide.

Although it is clear that Plato discovered some valid principles
of logic in the course of his argument, he is scarcely to be called

: Resp. 4368. 2 Resp. 349D. 3 Resp. 4798. Sophista, 243D, 249¢ fI.
SeeR. Robinson, ‘Plato’s Consciousness of Fallacy’, Mind li (1942), pp. 97-114-
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a logician. For he enunciates his principles piecemeal as he needs
them, and he makes no attempt to relate them one to another
or to connect them in a system as Aristotle connected the various
figures and moods of the syllogism. It is not unlikely that he would
even have disapproved of logical investigations pursued for their
own sake.

4. Eristic and Sophistry

The connexion of early logical thinking with the arguments
of the law-courts and what Anstotle calls ‘encounters’ (évrevfess)!
is not so easy to trace, and it is possible that our evidence is to
some extent distorted. In what follows it is argued that some
logical thinking had been done before Aristotle which had its
source in the criticism of everyday factual argument, and that
this helped to give rise to a tradition independent of Aristotle,
that of the Megarians and the Stoics.

The first tentative steps towards logical thinking are taken
when men try to generalize about valid arguments and to extract
from some particular valid argument a form or principle which is
common to a whole class of valid arguments. It is natural to
think of this form as correctly expressed in a verbal pattern which
can be dctected in the argument. Aristotle, for example, collects
a whole class of valid arguments under the principle ‘If no B
is A4, then no 4 is B’.2 This highly natural way of thinking can,
however, be misleading, for it 1s possible to find two arguments
apparently of exactly similar verbal form, the one of which is
valid, the other invalid. Consider, for example, the [ollowing
arguments :

1. This 1s a pen; this 1s blue; therefore this is a blue pen.
2. That dog 1s a father; that dog is his; therefore that dog is his
father.

The former appears to be perfectly valid, but the latter, which is
adapted from Plato’s Euthydemus, is a fallacy, since, if it is applied
to some particular dog and some particular human being, the pre-
misses may well be true, while the conclusion is obviously false.
Arguments which are like the second of the above in that they
are fallacious and yet bear a misleading resemblance to valid
arguments are called by Aristotle sophisms,® and he implies that
there were men called Sophists who made their living by invent-
ing such arguments and exhibiting them in public.# This seems

T Topica, i 2 (101%27) : An Pr.i. 2 (25%15).
3 Topica, viii 11 (162°14). 1 De Soph. Elench. 1 (165*19-37),
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implausible, and yet 1t has the full support of Plato. For in his
dialogue called Euthydemus he presents two sophists, Euthyderus
and Dionysodorus, giving a sort of advertisement display in which
they prove by means of sophisms such paradoxical propositions
as that no one can tell a Lie (284c), that Socrates knows every-
thing (203c), and that the father of Ctesippus is a dog (298c).

Apart from the Euthydemus our best evidence concerning
sophisms and their use is Aristotle’s De Sophusticis Elenchis, an
appendix to the Zopics, which is generally regarded as one of the
earliest of Aristotle’s logical works. In the Topics he gives chiefly
rules for conducting disputes by means of valid arguments, in
the De Sophisticis Elenchis rules for the invention and detection of
invalid arguments. Thelatter work resembles the Euthydemus (from
which in fact about a tenth of its examples could have been drawn)
in that most of the examples are not only fallacious but also
trivial in subject-matter and unlikely to deceive an intelligent
child for a moment. There are, however, a few serious examples
drawn from mathematics and metaphysics.!

The Euthydemus and the De Sophisticis Elenchis present clear
evidence that the practice of public dispute according to set rules
was well established. In general only two persons take part in the
dispute, one as questioner and the other as answerer. It is the
part of the answerer to maintain a thesis, of the questioner to
upset it by making the answerer admit that false or absurd con-
sequences follow from it. Aristotle gives rules and hints for both
questioner and answerer 1n the last book of his Topics and in his
De Sophusticis Elenchis. What is not so clear is the purpose of these
disputes, or why people should have been paid for instructing
others in the art of disputation. We have evidence in Plato for
the use of this method for two purposes, philosophical investiga-
tion and mere amusement. His own dialogues are themselves
examples of the use of the method in philosophical investigation
and it is interesting to observe that the conduct of the argument
often follows the pattern suggested by Aristotle. In the Republic,
however, Plato issues a warning against the use of the method of
disputation, especially by the young, for mere amusement.z It
appears from his description that the power of argument went
easily to the heads of the Athenians.

Aristotle says in the Topuws that what he teaches is useful for
these two purposes (if we can identify his ‘encounters’ with
Plato’s ‘amusement’).3 It is also possible, however, that those who
taught the art of disputation had two other ends in view. In the

' €.g. squaring the circle in De Sopb. Elench. 11 (17:%15) and the ‘third man’ ibid.
22 (178046, 2 Resp. 4984 and 5398. 3 Topica, i 2 (101%27)
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first place, they may have considered the use of argument for
practical purposes. A little imagination will show that even the
most preposterous examples of the Euthydemus or the De Sophisticis
Elenchis could be used in a law court either to confute an opponent
who produced a subtly fallacious argument or to confuse a jury
faced with a sound one. The move would be “You might as
well say . .. ’. Suppose a lawyer to argue, ‘There is evidence to
show that my client is a generous man. It 1s well known that he is
the plaintiff’s neighbour. Is 1t likely that a generous neighbour
would do what my client is accused of doing?’ The argument
about the dog could be used to cast doubt on this. The traditional
story of Protagoras and Euathlus! show that the notion of setting
logical puzzles to juries did not seem absurd to the Greeks.
While it is quite likely that the earliest sophisms were invented
in such practical contexts? and that it was the possibility of such
practical application together with its amusement value which
made the art of the sophists so popular, it is also possible (and
this is of much greater interest for our purpose) that some of the
teachers of the art were engaged in a serious attempt to discover
principles of logic and to distinguish them from verbal formulae.
One context in which ridiculous examples such as those of the
Euthydemus abound is a logic course for beginners. It would be
very easy to misinterpret a dispute undertaken for the sake of
logical investigation as one undertaken for mere amusement,
especially if attention were concentrated on the nidiculous
examples. This is what Plato may have done when he wrote the
Euthydemus, 1.e. he may have misrepresented a logical investiga-
tion as a verbal exercise undertaken to amuse the spectators. It 1s
not impossible even that such misrepresentation might be de-
liberate, for Plato would probably have been averse to logical
investigation carried out for its own sake without the further aim
of establishing moral or metaphysical truth.? He was certainly
not opposed to all logical investigation as such, nor yet to the use
of trivial examples, as we see from his account of the process of
division in the Sophist and the Politicus; but while his dialogues
contain much logical material, none of them is purely logical
in content. It is significant that in the Peripatetic tradition, which
throughout its history bears traces of its Platonic origin, logic
never became a part of philosophy, a subject in 1ts own right,

1 Aulus Gellius, Noctes Atticae, v 10.

2 Cf. the stock charge against the sophists of ‘making the worse appear the better
reason’.

3 Cf. his attitude 10 mathematics in the Republic, where this science is treated as
essentially a propaedeutic to metaphysics. The same point is brought out very
clearly in Euthydemus 290c
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but was treated as a capacity (8dvapuis) which might be acquired
or as an art (rex) to be learnt.!

Against the suggestion that logical investigations of this nature
were already being carried out in Plato’s time or before, the
evidence of Aristotle may be quoted. He claims at the end of the
De Sophisticis Elenchus to be breaking entirely new ground. He
says, contrasting his study with that of Rhetoric, ‘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.’z Perhaps all he means is that there was no systematic
treatise on the subject of argument; but if he means further that
no one had tried to give principles as distinct from examples,
he is refuted by his own words. For he says in the same work that
there is no true distinction such as some people have made be-
tween arguments directed against expressions and arguments
directed against thought,? and also that 1t is absurd to discuss
refutation (Aeyxos) without discussing reasoning (ovAdoyiouds),*
which implies that some people had done so.

It seems likely then that some logical discussion suggested by
the puzzles arising in everyday discourse was already taking place
before Aristotle wrote. It is natural to suppose that its centre was
the Megarian school, of which the founder was Euclides, a
disciple of Socrates and the elder contemporary of Plato. The
Megarians were universally credited with skill at verbal con-
troversy and according to Diogenes Laertiuss were at one time
called ‘Eristics’. ‘Eristic’ is the invidious term applied by Plato
and Aristotle to argument which they regard as frivolous. We
know at least that the Megarians of the generations after Aristotle,
Diodorus Cronus and Philo, showed a genuine understanding of
logical problems, and it is difficult to see how they could have
made the progress they did without previous preparation.

It is probable then that the early Megarians took part in, and
were stimulated to logical discovery by, such disputes as we find
satirized in Plato’s Euthydemus. They must also have been in-
fluenced by reflection on metaphysical argument; for there is
evidence of their connexion with the Eleatics. As we have already
hoticed, Euclides is said to have applied himself to the works of

armenidess and to have criticized arguments by attacking their
conclusions rather than their premisses,® which suggests that he

i ' Alexander, In Aristotelis An Pr. Lib. I Commentarium, ed Wallies, Commentaria
Y A’“‘"‘.‘I‘m Graeca, i (i), p 1; Philoponus, in Aristotelss An Pr Commentaria,
tion Wallies, C.1.4.G. xii (if), p. 6. This series will be cited in future by the abbrevia-
,nIC:I'A-G-’ 2 De Soph Elench. 34 (183°34-36).
5 bid, 10 (170b12-14). + Ibid (1712122).
Vitae, ii. 5 0b. 6 Tbid 107.
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was fond of the reductio ad absurdum method of Zeno. A combina-
tion of the two influences seems to have been at work on Eubuhdes,
the successor of Euclides, when he invented the Liar and several
other well-known sophisms which, as we shall see, are of con-
siderable logical interest. The Liar is one of the many puzzles
connected with the notions of truth and falsehood. These are of
great 1mportance to logic, because the fundamental notion of
Jogic is validity and this is definable in terms of truth and false-
hood.

Further evidence that pre-Aristotelian thinkers were seriously
concerned with the notions of truth and falsehood 1s provided
by the curious fragment called the Dissor Logoi.? If genuine, this
was written about the end of the fifth or the beginning of the
fourth century B.c.; and it is in a Doric dialect, so that it may be
of Megarian origin. 1t is obviously part of the protracted debate
on the possibility of falsehood and contradiction. As the fragment
is mutilated, it is impossible to be certain of its purpose, but the
author seems to be arguing that it is possible not only to make
contradictory statements (arridéyerr) but even to maintain in
a variety of contexts two plausible theses which contradict each
other. To this end he sets out a series of antinomies, each one with
thesis and antithesis. Of special interest is the fourth antinomy
in which the writer shows that it is possible to uphold either side
of a contradiction about true and false discourse. In the thesis he
tries to prove that true and false discourse are identical by quoting
the example of a verbal form, e.g. ‘I am an initiate’, which is true
when spoken by A but false when spoken by B. It is possible,
however, to draw from this argument the conclusion that it is
not the verbal expression (the sentence) which can properly be
called truc or false. These predicates must be applied to what is
expressed by the sentence, i.e. the statement or proposition. We
may have here the origin of the Stoic distinction between ¢dvy
and Aexrdv.2 This argument makes the same point about the
notions of truth and falsity which the argument in the Euthy-
demus makes about validity, namely that they cannot be attached
to verbal patterns as such.

We may conclude from this evidence, then, that there had been
considerable reflection on topics of formal logic before Aristotle
wrote the works now known as the Organon. This is not to belittle
Aristotle’s achievement ; for the Prior Analytics is undoubtedly the
first systematic treatise on formal logic.

t H Diels, Fragmentz der Vorsokratiker (7th ed.), vol. ii, pp. 405 fI See also A. E.
Taylor, Vana Socratica, 3
2 Scxtus Empiricus, Adversus Mathematicos, viil. 11-12.
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5. LPlato and the Philosophy of Logic

Although, as we have seen, Plato was perhaps averse to the
study of formal logic for its own sake, he is undoubtedly the
first great thinker in the field of the philosophy of logic. He treats
at some length three important questions which arise as soon as
we begin to reflect on the nature of logic, namely :

(1) What is it that can properly be called true or false?

(2) What Iink is it that makes valid inference possible, or what
is necessary connexion ?

(3) What is the nature of definition and what is it that we
define?

We shall discuss Plato’s treatment of the questions in this order,
trying to show how each arises and the nature of the relation
between them. It must be understood, however, that Plato does
not address himself directly to these questions, which seem central
and important to us. They have emerged clearly only after
centuries of reflection; and as we read Plato, 1t seems to us that
they are still obscured for him by the metaphysical and epistemo-
logical questions with which they are inextricably interwoven.
There are to be detected in his writings answers which anticipate
later thinking, but when we extract them for separate discussion
we may perhaps be presenting his thought in a guise which he
would hardly recognize. For our purposes the most important
texts are two dialogues of the later period, the Theaetetus and the
Sophist, especially the Sophist.

The question ‘What 1s it that can properly be called true or
false?’ arises in the Theaetetus in the attempt to define knowledge.
Theaetetus’ second attempt at definition identifies knowledge
with true opinion (aAyfys 86éa).? Opinion then is most naturally
regarded by Plato as being true or false. But what is an opinion?
Is it a psychological event peculiar to one person or something
which may be shared by many? It appears that the same am-
b}guity infects the Greek as the English word. Later in the same
dlqlogue Socrates gives an explanation of what it is to form an
opinion. This he also treats, without appearing to notice the

ifference, as an explanation of what it is to think (Scavoeiofar):

“Socrates. Do you call thinking what I call thinking?

Theaetetus. What is that?

Socrates. The talk (Ayov) which the soul holds with herself on what
she sees, Tt appears to me that, when she thinks, she is doing nothing
else than conversing, asking questions and giving answers, affirming

t Theaetetus, 1878,
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and denying. When she reaches a decision and is not in doubt, we call
that opinion. So what I call forming an opinion is talking (Aéyew)
and opinion is speech that is held not with someone else or aloud
(pwr7) but in silence with oneself.!

The identification of thought or opinion with talk or discourse
suggests the transference of the predicates, ‘true’ and ‘false’ to
talk or discourse. This thought 1s carried over into the Sophust
where Plato makes the same identification of thought with internal
speech. There the discussion as a whole is directed towards the
solution of the problem ‘How can there be falsity? and 1t
appears that Plato regards falsity as characterizing primarily
speech or sentence (Adyos)? and derivatively thought, opinion,
and fancy.? The same of course applies to truth. Can we con-
clude from this that Plato regards the form of words, the sentence,
as that which is true or false? In our consideration of the 8iwoool
Aoyor we have already seen reason to doubt the complete satis-
factoriness of such a view. But Plato is by no means clearly com-
mitted to it. The Greek word Adyos is highly ambiguous. n the
present passage it seems sometimes to mean quite plainly ‘sen-
tence’; for Plato insists that a complete Adyos must be made up of
at least one noun and one verb,+ and refers to the Greek equiva-
lents of ‘A man learns’ and ‘Theaetetus sits’ as Adyo.5 On the
other hand, it comes most natural to him to think of that which
is true or false as arising n the soul,® and he could easily return to
the view that thought, opinion, and fancy are most properly
called true and false.

We can, then, detect at least two possible answers to our ques-
tion in Plato. Sometimes it is suggested that the proper subject
of the predicates ‘true’ and ‘false’ is a sentence or verbal pattern.
And at other times it is suggested that the proper subject is a
psychological event which occurs when the verbal pattern is
formed or used by a person in overt or silent discourse. These
two answers recur constantly in the history of the philosophy of
logic. The former is in modern times associated with the word
‘sentence’, the latter with the word udgement’. For a formula-
tion of a third possible answer, that associated with the word
‘proposition’, we must wait for the Stoics.

If we regard valid inference as the tracing of necessary con-
nexions, 1t seems that the answer to our first question must carry
with it an answer to our second. That is to say, 1if it is sentences
that are true or false, then we trace necessary connexions between
sentences when we make valid inferences; if, however, it is

1 Theaetetus, 189E—1Q0A, 2 Sophista, 2638. 3 Ibid. 263D.
+ Ibid. 262a. 5 Ibid. 262c, 263a. 6 Ibid. 263D.



PLATO AND THE PHILOSOPHY OF LOGIC 19

thoughts, then in valid inference :-e find some sort of necessary
connexion between thoughts. But the second view is obviously
confused and inadequate. For ‘necessary connexion bctween
thoughts’ suggests something that always holds when we think,
and 1t is clear that we do not always infer validly. Historically
recognition of this confusion and inadequacy has often led to re-
jection of the suggestion that it is judgements which may properly
be called true or false. The first view is characteristic of con-
ventionalists, i.e. of those philosophers who hold that necessary
connexion, like the linguistic expressions between which it holds,
is in some sense man-made and arbitrary. Plato, however, does
not seem to accept either of the two doctrines. According to him
necessary connexion holds between Forms (€i87).

The Platonic doctrine of Forms has a whole literature devoted
to it. However we interpret it, two negative points seem clear.
Forms are neither things in the ordinary sense nor ‘ideas’ in the
mind, but correspond in part at least to what later philosophers
have called ‘universals’. The theory is introduced in the following
way in two passages of the Republic:

“The same holds of the just and the unjust, the good and the bad,
and all the Forms, Each by itself is one, but as they appear everywhere
through their communion with actions and bodies and with each
other, each seems to be many.”

‘We have been accustomed to assume a single Form for each group
of things to which we apply a common name.”

These passages suggest that the Form is a character or set of
characters common to a number of things, i.e the feature in
reality which corresponds to a general word. But Plato also uses
language which suggests not only that the Forms exist separately
(xwprord) from all the particulars, but also that each Form is a
Peculiarly accurate or good particular of its owu kind, i.e. the
standard particular of the kind in question or the model (mapd-
detypa) to which other particulars approximate. Thus he fre-
gucntly calls a Form ‘the so-and-so itself’, e.g. ‘the man himself”,
‘the bed itself” (ad7ds 6 dvfpwmos, avrn 7 kAdm). This is a mistake,
if the Form is supposed to be also a general character. For
general characters are not characterized by themselves : humanity
I8 not human. The mistake is encouraged by the fact that in
Greek the same phrase may signify both the concrete and the
abstract, e.g. 76 Aewxdv (literally ‘the white’) both ‘the white
thing’ and ‘whiteness’, so that it is doubtful whether adré 7o
urdy (literally ‘the white itself’) means ‘the superlatively white

T Resp 4764, 2 Ibid s596a
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thing’ or ‘whiteness in abstraction’. Some admirers have denied
that Plato ever fell into the error of ‘Platonism’, but it is quite
certain that Aristotle thought he did, and Aristotle’s own thinking
on the philosophy of logic was largely determined by his objec-
tions to Plato’s Theory of Forms as he conceived it.

Both in the Republic and in the Sophist there is a strong sugges-
tion that correct thinking is following out the connexions between
Forms. The model is mathematical thinking, e.g. the proof given
in the Meno® that the square on the diagonal is double the original
square in area, For Plato necessary connexions hold bhetween
Forms, and inference is presumably valid when we follow in
thought the connexions between Forms as they are. How is this
view reiated to the theory which assigns truth and falsity to
sentences made up of nouns and verbs? Plato seems to hold that a
sentence is true if the arrangement of its parts reflects or corre-
sponds to a connexion between Forms. Discourse is possible only
on the supposition that there is connexion between Forms
(ovumdoxy Tév eddv),2 and true discourse speaks of realities
as they are (Myer 7a dvra ws éore).3 It is curious, however,
that Plato gives a singular sentence, “Theaetetus sits’ as an illus-
tration of true discourse, for this would certainly not in our way
of thinking involve only Forms, But he never dealt clearly with
the distinction between singular and general statements and we
shall see later that even Aristotle did not pay sufficient attention
to the difference.

Another part of the Sophist which was probably fruitful in
logical theory is Plato’s discussion of the role of the terms ‘being’,
‘same’, and ‘other’.* He holds that the Forms signified by these
words can ‘communicate’ with any other Forms, including con-
traries, such as motion and rest, and even their own contraries.
Otherness, for example, is the same as itself, and sameness other
than otherness. Thus we may justify the apparently contradictory
sentences ‘The same is other’ and ‘The other is the same’. These
terms are in fact in a peculiar sense pervasive and do not serve,
like ordinary common nouns or adjectives e.g. ‘kangaroo’ or
‘red’, to pick out classes of objects. There are no classes of existent
objects, other objects, or same objects. Plato’s discussion is rather
confusing in that he refers o these three forms, together with
motion and rest as ‘five greatest kinds’ (uéyora yérm). But he
does not suggest that motion and rest have the same peculiar
character as the other three. They are used rather as illustrations
to exhibit the pervasiveness of the others. It would be wrong to

! Meno, 84p-858 2 Soghixta, 25QE
3 Ibid. 2638. 4 Ibid 254e fT
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suggest that uéyworov yévos means ‘pervasive form’ or that Plato
had a theory of pervasive forms, but this discussion directed
attention to them and may have suggested Aristotle’s theory of
terms predicable in various categories.

QOur third question concerns the nature of definitions. Many
of Plato’s dialogues take the form of a search for definitions, and,
according to Aristotle, this interest in definitions is derived from
Socrates” attempt to define ethical terms.! But it is likely that
Plato was also impressed by the importance of definition in
mathematics. It is clear that he, like the earlier mathematicians,
regarded definition as both non-arbitrary and informative.
There is, he thinks, a right and a wrong answer to the question
‘What is justice ?’ or ‘What is colour?’ and the rightness or wrong-
ness is not determined solely by the way the ordinary Greek used
the words 8watoovvy or xpdua. Plato knew, of course, that the
imposition of words was in a sensc arbitrary or conventional, i.e.
that a different word could have been used in the very same way
in which the average Greek used the word ypdua; for the mere
existence of different languages shows this. But he held that defini-
tion is concerned with the thing to which the word refers rather
than with the word itself. What is defined is the Form or common
nature present in many particular things. This may be called
the ‘realistic’ theory of definition, and it 1s historically connected
with the phrase, ‘real definition’. Aristotle was undoubtedly in-
fluenced by it in his account of definition and in his thinking on
logic in general, in spite of the fact that he rejected the Platonic
Theory of Forms. Because of his Platonic training he expected
to find as the ultimate object of intellect and the foundation of
valid inference a system or chain of Forms whose interrelation-
ships limit the possibilities of actual existence and determine the
correctness or incorrectness of scientific thought. Furthermore,
he tried always to obey the Platonic injunction to look to the
thing rather than to the word, and long after his time his followers,
the Peripatetics, used this misleading antithesis in their criticisms
of the Stoics, whom they despised as mere word-mongers.

Before leaving Plato we should mention his contribution to the
development of logic by the clearing up of two ancient puzzles.
7Tom the time of Parmenides with his warning against entertain-
Ing the supposition that not-being is, the Greeks had found some-
thing mysterious in negation and consequently in falsehood. In the
Theactetus and the Sophist> Plato examines these notions and solves
t € puzzles concerning them by making it clear that discourse

Oyos) is essentially that which can be true or false : that is to say,

' Metaphysica, A, 6 (987°1—4). 2 Theaetetus, 1870 fI. ; Sophista, 2374 ff
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no assertion is significant unless its denial is also significant.
In the same passage he resolves the problem arising from the
confusion between statements of identity and statements of pre-
dication.* This confusion had led some philosophers to deny the
possibility of any predication other than identical predication.
The views that non-identical predication and negation were non-
sensical would have been serious stumbling-blocks to the develop-
ment of logical theory. Plato’s efforts enabled Aristotle to treat
them as mere historical curiosities.2 They certainly did not
trouble him in his logical writings.

! On this passage see J L Ackrill, ‘Plato and the Copula : Sophist 251-9’, Journal
of Hellenic Studies, Ixxvii, part i (1957), pp. 1-6. 2 Physica, . 3 (18723 ff)
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1. The Contents of the Organon

“Ji 7 HEN #ristotle’s writings were collected by his pupils
after his death in 222 B.C., a number of his treatises on
reasoning were grouped together, and the collection
came in time to be called the Organon, or instrument of science.
The word ‘logic’ did not acquire its modern sense until some
500 years later, when it was used by Alexander of Aphrodisias;
but the scope of the study later called logic was determined by
the contents of the Organon. Since, however, these writings do
not form an ordered whole, having apparently been composed
at different dates and without a single plan; it is necessary to say
something about the various treatises.

It is in general very difficult to determine the dates, even the
relative dates, of Aristotle’s works. Many of them are in the form
of lecture notes and Aristotle seems to have been in the habit of
revising them constantly and inserting references to works written
later. This applies to the works composing the Organon. It is
gencrally agreed among scholars, however, that the treatise called
the Categories, or at any rate its first draft, comprising chapters
1-8, is the earliest of these writings. Its doctrine, which is meta-
physical rather than logical in a strict sense, appears as an in-
tegral part of the argument in all the other works. Although it
has been extremely influential, it is very difficult to interpret with
any confidence. On the face of it, it is a classification of types
of predicate (xaryyopiac). Aristotle gives a list of ten supreme
Predicates or types of predicate. These are substance (odoia),
quantity (wooév), quality (moudy), relation (mpds 1), place (mod),
time (moré), situation (xeiofoi), state (éxew), action (moweiv), and
Passion (mdoyew). The detailed interpretation of this work will
be discussed later.

Next in order, or contemporary, is the work called the Topics,
with its appendix the De Sophisticis Elenchis. This is of interest

€cause it scems to spring directly from a consideration of the
lalectical encounters we have already discussed. The subject-
Matter is stated to be ‘dialectical reasoning’, which 1s defined as
Teasoning which proceeds from opinions that are generally
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accepted’ and opposed to demonstrative reasoning, i.e. reasoning
from premisses which are true and primary.

Another early work is the Per: Hermeneras. The name means
literally ‘On Exposition’, and since the Renaissance the book
has been known by its Latin name, De Interpretatione. Anistotle’s
main purpose 1n this work is to determine what pairs of state-
ments are opposed and in what ways. His interest in opposition
is perhaps determined by the practical requirements of dialectical
argument as described in the Topws. The development of the
main theme is preceded by a discussion of the notion of state-
ment, a brief contribution to the philosophy of logic, which
occupies the first four chapters.

There remain two works, called the Prior Analytics and the
Posterior Analytics, which contain Aristotle’s most mature thought
about logic. Of these the first is concerned with the analysis of
arguments according to their forms, i.e. according to the various
figures and moods of the syllogism, which is Aristotle’s chief con-
tribution to logic, and the second with the special requirements
of demonstration. Aristotle opens the Prior Analytics with the
statement that his subject in that treatise is demonstration, but he
quickly corrects himself by saying that the contrast between
demonstration and dialectic is irrelevant to the syllogism, since
both the demonstrator and the dialectician argue syllogistically.!
It is clear, then, that according to Aristotle’s final view the formal
theory of the syllogism is not especially connected with demon-
stration. But the close association of the Prior Analytics and the
Postertor Analytics and the opening statement of the former suggest
that he came to the doctrine of the syllogism by the investigation
of reasoning which he called demonstrative (e.g. reasoning in
mathematics), and that he valued this doctrine chiefly for the
insight which he thought it gave into the structure of demonstra-
tion. It has even been conjectured that the Posterior Analytics was
composed before the Prior Analytics.2 This is obviously wrong if
it is supposed to mean that the work was complete as we know it
before any of the Prior Analytics was written ; for it contains many
references to the doctrine of the syllogism as something already ex-
pounded. But it seems not at all improbable that Aristotle began
by trying to write a book or set of lectures which would do for
demonstration what his Topics had already done for dialectic
(as he understood it), and that the doctrine of the syllogism was
elaborated in the course of this investigation. If he had finished
the Prior Analytics at the time he started to work on the Posterior

T An Pr.i. 1 (24726—28).
2 F Solmsen, Die Entwicklung der Aristotelischen Logik und Rhetorik.
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Analytics, he would have ordered his material in a rather different
way. But the point is of no great importance. )

Aristotle’s major discoveries, which constitute the ‘Aristotelian
systeny’, are contained in the De Interpretatione, chapters 5 to 8
and 10, 11, and 14, and in Prior Analytics, i. 1-7. Before discussing
these passages we shall give an outline of the earlier works of the
Organon in their probable historical order.

o. The Doctrine of the Categories and its Logical Consequences

When the Organon was put together, the line between logical
and non-logical studies was not, and could not be, precisely drawn.
The compilers must have found something in common between
all these works, but there is a considerable overlap between their
content and the content of works not included in the Organon, e.g.
between the Topics and the Rhetoric and between the Categories
and the Posterior Analytics on the one hand and the Metaphysics
on the other. Of all the decisions of the compilers, however, the
decision to include the Categories in the Organon is the most diffi-
cult to understand. All the other works are concerned directly
or indirectly with the criticism of arguments at that level of
generality indicated in the Rhetoric as characteristic of dialectic,?
but much of the doctrine of the Categories must be regarded as
metaphysical rather than logical. Its inclusion in the Organon,
however, has ensured that it has been discussed 1n almost every
textbook of logic until very recent times and this alone would
make it necessary to consider the treatise here. Moreover, the
theory itself, although not logical in a strict sense, has had con-
siderable influence on logic, and that not entirely good.

The Categories is a work of cxceptional ambiguity both in
purpose and content. Two major ambiguities are especially note-
worthy. In the first place it is unclear whether Aristotle is classify-
Ing symbols or what they symbolize, words or, in a very wide
Sense, things. This is a question which has exercised commen-
tators since ancient times.? Secondly, it is not clear whether
Aristotle is concerned with predicates only or with terms in
general, including subjects. We shall give the main outlines of the
Work before attempting to resolve these ambiguities.

After drawing a distinction between homonyms, synonyms, and
Paronyms, Aristotle states that all expressions (Aeydueva) are either
Simple or complex.? He further states that every simple expression

: Rhetorica, i. 2 (1358%10 ).
ed, $-8. Porphyry, In Aristotelis Categorias Expositio per Interrogationem et Responsionem,

usse, C.1.4.G iv(i), pp 58-59. 3 Categoriae, 2 (1217).
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signifies (onuaived) either substance or quality or one of the other
categories.’ Most of the rest of the work 1s devoted to the discussion
of the individual categories, and among these substance, which
is treated in chapter 5, and quality, which is treated in chapter 8,
receive the fullest consideration. The last five chapters do not
deal with the categories as such, but with a rather miscellaneous
collection of very general terms (opposition, privation, priority,
simultaneity, motion, and possession) and their ambiguities.
These came to be known later as the Post-Predicaments.

In chapter 5 Aristotle draws an important distinction between
primary substance (mpdrm odoia) and secondary substance
(8evTepa odoia):

‘Substance in the most literal and primary and common sense of
the term is that which is neither predicated of a subject nor exists in a
subject, as for example, the individual man or horse. Those things are
called secondary substances to which, as species, belong the things
called substances in the primary sense and also the genera of these
species. For example, the individual man belongs to the species man,
and the genus of the species is animal. These, then, are called secondary
substances, as for example both man and animal.’?

We may now attempt to resolve the ambiguities mentioned
above. Is Aristotle here classifying linguistic expressions or what
they symbolize ? In favour of the first interpretation may be cited
the use of the word xamyopia, which sometimes occurs non-
technically with the meaning of ‘predicate’.s This, however, is
far from decisive, since we cannot be sure that Arstotle meant by
xatnyopia in the non-technical sense a linguistic expression rather
than an attnbute. Secondly, the way in which Aristotle introduces
the doctrine, ‘Expressions (Aeydueva) which are in no way com-
posite signify (onuaivet) substance,’ etc.4 suggests that he is think-
ing primarily of symbols. On the other hand, immediately after
introducing the distinction between simple and compound forms
of speech he says, ‘Of things themselves (rdv évrwy) some are
predicablé of a subject and are never present in a subject. Thus
man is predicated of a subject, the individual man, but is present
in no subject.’s

Aristotle was almost certainly unaware of the ambiguity that
puzzles his commentators. He had almost certainly not asked
himself the question, ‘Does the sign dvfpwmos (in the original of
the sentence quoted above) stand for the Greek word dvfpwmos
or for some extra-linguistic entity?” He lacked two devices which

t Categoriae, 4 (1°25-224) 2 Ibid 5 (211~19).

3 Metaphysica, 6, 3 (1047%34) )
4 Categoriae, ¢ (1°25 ff.). s Ibid. 2 (1220 f1.).
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jater logicians and philosophers have found indispensable in
making their points clear, inverted commas and the free invention
of abstract nouns. We can ask ourselves, ‘Is Aristotle saying that
«man’ is predicated of the individual or that humanity is pre-
dicated of the individual?’; but Aristotle had only one sign,
namely, dvfpwmos to do duty for the three English signs, ‘man’,
‘the word ‘‘man”’, and ‘humanity’. This deficiency of the
Greek language had already been a source of trouble in
Plato’s philosophy, and the reproduction of it in Latin trans-
lations from Aristotle’s works was later to be a difficulty for
medieval philosophers when they discussed the theory of uni-
versals. It is true that Aristotle sometimes uses the neuter article
7$ followed by a word to stand for ‘the word so and so’;* but
this is not his invariable practice, and so the absence of this device
in the present passage is not decisive evidence that he is not
thinking of words.

If, however, he had been able to ask the question, Aristotle
would almost certainly have answered that he was dealing with
things and not with words. The clearest proof of this is his
coupling kara Twés Aéyesfar (‘being predicated of something’)
and é& Tw elvar (‘being in something’) as he does in the
characterization of substance quoted above. When he illustrates
his notion of ‘being in’ by saying that a certain point of gram-
matical knowledge is in the mind,2 he could scarcely conceive
that he was talking of a linguistic expression. The true resolution
of the ambiguity seems to be given by Porphyry when he says,
‘For as things are, so are the expressions which primarily express
them’.3 Aristotle is classifying types of being (rd dvra), but he
uses the differences between rules for different linguistic expres-
sions as a clue to the differences between types of being.

The resolution of the second ambiguity follows from that of
the first. If Aristotle is primarily concerned with types of being,
it should be clear that he is not much concerned with the question
Whether the words which express them occur in the subject or in
the predicate position in any given sentence. The belief that he is

ealing primarily with predicates arises partly from his use of
the word xarnyopla and partly from his emphasis on primary
substance, which has suggested that the rest of the work must be
Concerned with the different kinds of things that can be said about
a concrete individual. This view is supported also by some of his
€Xamples of the different categories.+ For heseems to be concerned

; €8 D¢ Int. 1 (16%14), 12 (21P1-5), cf 1 (16216) 2 Categoniae, 2 (1225).
CI‘;US Ydp Exer 74 mpdypara, obrws xal al TavTa mpdrws Sndodoar Aébeis. Op cit
LAG. v (1), p. 71. 4 Categoriae, 4 (1P28 fI.).
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with the differences between ‘This is a man’, ‘This is white’,
‘This is shod’, &c. On the other hand, this interpretation restricts
thedoctrine to arather narrow application and excludes from con-
sideration many propositions that interest Aristotle, e.g. ‘White is
a colour’,‘Justice is a virtue’, “Virtue is a disposition’,&c. More-
over, the restriction 1s not supported by all of his examples. For he
cites yesterday and last year under the category of time, and
these cannot be predicated of a concrete individual.

In any case the passage in the Topics in which he summarizes
his <:}ioctrinc of the categories shows that he had a wider theory in
mind:

‘It is clear, too, from a consideration of them that the man who
signifies something’s essence signifies sometimes a substance, some-
times a quality, sometimes one of the other categories. For when a
man is set before him and he says that what is set before him is a man
or an animal, he states its essence and signifies a substance ; but when
a white colour is set before him and he says that what is set there is
white or is a colour, he states its essence and signifies a quality. Like-
wise also if a magnitude of a cubit is set before him and he says that
what is set before him is a magnitude of a cubit, he states its essence
and signifies a quantity. Likewise also in other cases. For each of
these predicates if it is asserted of itself, or if its genus be asserted of it,
signifies an essence ; but if it is asserted of something else, it does not
signify an essence but quantity or quality or one of the other cate-
gories,”

Aristotle seems here to have two distinctions in mind, first that
between giving the nature (odoia) of a primary substance and
characterizing it in any other way, and second that between
giving in whole or in part the essence or definition (ri éori) of
anything whatsoever and saying something of it which is not
essential. He states as a general rule that when we predicate a
term of itself or give its_gerius, we are giving its essence (r¢ éoTi),
though we may not be signifying substance (odoia) but one of the
other categories. Thus not only “This is a man’ but also “White
is a colour’ and ‘A foot is a length’ are statements of essence
({ éori), though only the first expresses substance. When, how-
ever, we use a term in one category of a term in another, e.g.
in saying “The man is seated’ or ‘White is lighter than red’, we
do not give the essence of the subject.

Finally it may be remarked that to take the doctrine in its
wider signification gives a better sense to those passages in Aris-
totle’s other works in which he says that certain very general

1 Topica, 1. 9 (10327-38).
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terms are ‘in” or ‘applied in’ all the categories. Thus in his
Nicomachean Ethics he says © “Good” is used in as many different
contexts as ‘‘being” (rayafov loaxds Aéyerar 7o dvri). For it is
used in substance (ev 74 7¢), as for example of God and the in-
tellect, and in quality of the virtues, and in quantity of the
moderate, etc.” The wording of this passage is curious, but it may
pe understood to mean that God, the intellect, the virtues, the
moderate, and Anstotle’s other examples can all alike be called
good things, though they do not all belong to the same category.

We may take it, then, that the Categories is concerned with the
classification of things signified by terms, whether these terms
occupy subject or predicate positions in sentences. From this we
may go on to consider the nature of Aristotle’s special interest in
the doctrine. Why did he take the trouble to state the theory of
the categories and what is its relation to his other doctrines,
especially to those of his logical works?

The most satisfactory answer to the first question is that the
theory is obviously true. An individual man differs from a time
(e.g. two o’clack today) or from a virtue in a way in which he
does not differ from another individual man or even from an
individual cat or dog. Inter-category distinctions are different
from intra-category distinctions, however difficult it may be to
formulate this fundamental difference precisely. This was a point
which presented itself to Aristotle’s wide-ranging curiosity and
which he thought worth recording.

It may be acknowledged, however, that he had perhaps an
ulterior motive in formulating the doctrine. At least he often finds
it a very convenient stick with which to beat Platonism. His
objection to the Theory of Forms is twofold. In the first place, it
seems to him to be an over-simplified theory of meaning. Plato
1s apparently committed to the thesis that every term has a single
signification, namely its appropriate Form, and Aristotle tries
to refute him, as in the passage we have quoted from the Nico-
machean Ethics by adducing terms which may be applied in all the
categories and therefore cannot, according to him, have a single
Mmeaning or definition. In the second place, Platonism seems to

Im to involve a serious confusion between substance and the
Other categories. It is his constant complaint that Plato treats the

orms as substances, i.e. capable of independent existence, and
Such, he thinks, they are plainly not.> For this reason it is of the
Utmost importance to him to maintain that only primary sub-
Stance is capable of independent existence and that the existence
of things falling under other categoriesis dependent. Thushesays:

Y Ethica Nicomachea, i. 6 {rog6°23 fT') 2 Metaphysica, A, 9 (991°1-4).
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‘Everything except primary substances is either predicable of
primary substances or present in them as subjects This becomes
evident by reference to particular instances. Ammal is predicated of
man, and therefore of the individual man; for if there were no in-
dividual man of whom it could be predicated, it could not be predi-
cated of man at all. Again colour is present in body, therefore in some
individual body ; for if it were not in some individual body, it could
not be present in body at all. Thus everything except primary sub-
stance is either predicated of primary substances or is present in them ;
and if these last did not exist, it would be impossible for anything else
to exist.’!

If it 1s Aristotle’s intention thus to oppose his doctrine of cate-
gories to Plato’s theory of Forms, he does less than justice to the
later Plato; for his own theory of the predicates which are applic-
able in all the categories owes something to the Platonic doctrine
of the greatest kinds (uéyiora yéim) in the Sophust.> Perhaps Aris-
totle has gone farther in distinguishing pervasive from non-
pervasive terms ; for the predicates which he picks out as running
through all the categories, ‘one’, ‘being’, ‘same’, ‘other’, ‘oppo-
site’, seem (with the possible exception of ‘opposite’) to be rightly
regarded as pervasive in the sense discussed earlier.* His followers
in later times have sometimes wished to include ‘good’ among the
strictly pervasive (or transcendental) predicates; butin the passage
of the Nicomachean Ethics to which we have referred Aristotle says
only that it can be applied to things in all categories, not that it can
be applied to everything without exception, whether concrete or
abstract; and he did not in fact wish to hold that it was predicable
of everything. It is of course, obvious, but perhaps worth saying,
nevertheless, that the categories themselves are not pervasive terms.
They are supposed in general to be mutually exclusive, and are
therefore essentially classificatory.t But they differ from thesimpler
kind of classificatory terms 1n that they do not serve to classify
primary substances. The co fiexion between categories and per-
vasive terms is that it is a necessary, though not a sufficient, con-
dition of a term’s being pervasive that it should be predlcable of
objects falling under all the categories. It is therefore a mistake
to suggest, as some historians have done, that Plato’s theory of
greatest kinds is an anticipation of the theory of the categories.
Rather it is an anticipation of the theory of pervasive terms which
is linked with the theory of categories in the way just explained.

! Categoriae, 5 (2234 ff'). 2 See above, p 20.

3 Metaphysica, 4, 10 (1018%35). 4 See above, p 20.

5 InCat. 8 (11“37) Aristotle allows that his categories of quality and relation may
not be mutually exclusive.
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The consequences of the theory of categories for logic seem to
be three.

First, Aristotle’s emphasis on primary substance as the ultimate
subject of predication led to an over-emphasis on the subject-

redicate form of proposition which still restricted logical de-
velopment at the time of Leibniz. If primary substance is the
ultimate subject of predication, all basic truths are of the form
“This (primary substance) is (or is not) such and such’, and othcr
truths are derivative from or dependent on these. The most
obviously dependent are those which apparently have the same
form, i.e. the universal propositions of Anstotelian logic, and it is
therefore not surprising that Aristotle regarded it as one of his
first tasks in the Prior Analytics to explain the universal proposition
in terms of the singular proposition: ‘We say that one term is
predicated of all of another whenever no instance of the latter
can be found of which the former cannot be asserted.’!

It seemed then that the important differences between pro-
positions were those marked by the occurrence or non-occurrence
of the negative particle and by the quantifiers, ‘all’ and ‘some’.
In other words, concentration on the subject-predicate form led
to the fourfold classification of the De Interpretatione. When once
this is accepted, other differences between propositions, except
on occasions those of modality, tend to be treated as differences
between predicates and therefore insufficiently general to be
germane to the general theory of argument. Furthermore,
the tendency is encouraged by the interpretation of karnyopia as
‘predicate’. It seems likely that this over-simplified view of the
nature of the basic proposition has been a hindrance to the de-
velopment of the logic of relations and of multiply general pro-
positions.

Secondly, Aristotle’s use of the same term odola to signify both
Primary and secondary substance blurs the all-important distinc-
tion between singular and gencral propositions. ‘Socrates is a
man’ and ‘Man 1s an animal’ although for Aristotle admittedly
different are in an important sense alike, because both subject
terms fall under the category of substance.> The admission of
Secondary substance as substance is, in fact, a survival in Aristotle
of the Platonism from which he could never entirely frec himself.

INce a predication under secondary substance gives the essence
Ol'a primary substance in a way in which no other predication
0¢es, true propositions about connexions between secondary sub-
:?nces have the merit of being both basic and general. These
€ the materials of Aristotle’s demonstrative syllogisms. Behind

Y dn. Pr.i. 1 (24%28). 2 Categoriae, 5 (2217).
4 4 5
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the theory lies the same fundamental doctrine of the chain of
Forms which underlay Plato’s theory of division.

Thirdly, the Categories seems to be the first attempt at what has
recently been called a theory of type-distinctions, that is to say a
theory in which entities are classified according to what can be
said about them significantly. Plato had already remarked that
to be capable of expressing a truth a linguistic formula must be
complex, containing at least both noun and verb.! This is a
necessary, but not a sufficient, condition of meaningfulness.
Grammatically correct sentences may fail to have intelligible
meaning, e.g. ‘Socrates is the opposite of Thersites’, ‘Amoebae
are opposite to men’, “I'hey are both men but one is much more
so’. These sentences may not strike the modern reader as en-
tirely convincing examples of absurdity, but they are deliberately
chosen as being excluded by rules which Aristotle lays down in
his treatment of the individual categories. In each case he asks
whether the terms which fall under the category in question ad-
mit of opposites or have degrees, and in the case of substance he
denies both these possibilities. It cannot besaid withcertainty, how-
ever, that Aristotle is trying to make type-distinctions; for it is not
clearfrom his language whetherhe holds thatstatements ike those
above are simply false or self-contradictory or nonsensical. Trans-
lated as literally as possible, what he says is as follows:

‘It also belongs to substances that there is nothing opposite to them,
For what should be opposite to primary substance, as for example
the individual man or animal? Nothing is opposite. Nor is anything
opposite to man or animal in general.’

‘Substance seems not to admit of more and less. I mean . . . that
each substance is what it is and is not called more or less so. For
example, if this substance is a man, it will not be more or less man
either than itself at another time or than another similar substance.’?

These observations certainly imply that a sentence which appears
to state that a given substancess the opposite of another substance
or that it admits of more and less does not express a true pro-
position. But what further shall we say of such a sentence? Does
it fail to express any proposition at all? Does it express an im-
possible proposition? Or does it express one that is merely false?
This question touches on the foundation of logic; for it raises the
problem of the correct formulation and the range of applicability
of the law of excluded middle.

' Plato, Sophista, 2624 ; cf Categoriae, 4 (225).
2 Ibid , 5 (3%24). i
3 Ibid. (3%33).
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3. The Topics

The Topics, as we have already said, is avowedly a handbook
for the guidance of those taking part in public debating contests.
The final book (vii1) gives specific directions for both questioner
and answerer in such contests. The content, however, seems to be
largely determined by the exercises in classification and definition
performed in the Academy, and it is possible that the theory of
the Predicables which gives unity to the Topus, in so far as it has
unity, was already worked out in the Academy, for Aristotle in-
troduces the key-terms (property, accident, genus, species, and
differentia) as already familiar. The Topics is the product of
reflection upon the dialectical method as applied to questions of
definition and classification. As it stands, it is 2 number of not
very well-ordered observations on matters logical, psychological,
and linguistic. It may be said, however, to hold a logical theory
in solution, the theory which appears crystallized in the De In-
terpretatione and the Prior Analytics.

It may be seen in general that the development is natural. In
the first place a practical interest in the winning of arguments leads
to a theoretical interest in valid inference; for among honest men
the surest way of winning argument is to present trains of valid
reasoning. It is true that Anstotle points out devices that may also
help in dishonest winning, e.g. the concealment of the direction
of the argument,! but this is part of the sediment which will drop
from the solution. Secondly, since the argument is to be carried
out in dialogue form with the speakers maintaining opposite
theses, there is great interest in the question, ‘What statement
is the contradictory of a given statement?’ For it 1s essential
to determine at what point one speaker has refuted his oppo-
nent. This leads to the doctrine of the square of opposition,
the main contribution of the De Interpretatione to logic. Thirdly,
since the speakers are trying to classify and define, the statements
considered are of the forms ‘X is Y’ and ‘X is not Y. More precise
versions of these and their contradictories are the materials of
Aristotle’s syllogistic. After a brief outline of the contents of the
Topics, we shall consider in detail a few passages, of which some
are anticipations of syllogistic, while others put forward logical
theses outside the scope of that system. To continue our metaphor,
there is more in the solution of the Topws than Anstotle saw
crystallize out of it, not only the elaborate symmetrical flower of
syllogistic, but also the strong simple shapes of propositional logic
and the intricate patterns of the logic of relations.

v Topica, viii 14 (163°35)
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The name Topics is derived from the Greek word which
originally meant ‘place’ but later came to signify a ‘common-
place’, i.t. a recurrent theme or pattern in discourse. Anstotle
e‘cplams his sense of the term in his Rhetoric:

‘T mean that dialectical and rhetorical syllogisms are concerned
with those things of which we speak of the topoi. These are common
to questions concerning right conduct, to physical and political
questions and to many others which differ in kind among themselves,
as for instance the lopos of more and less.’!

It appears from this that the fopes is something which may occur
in any argument, whatever its subject-matter. What Aristotle
means by the word in the Topics can best be gathered from
examples :

‘One lopos is to look and see if 2 man has described as an accident
what belongs in another way.”

‘Another is to make definitions both of an accident and its subject,
either of both separately or else of one of them, and then look and see
if anything untrue has been assumed in the definitions.’

It will be seen that the fopo: are standard procedures or moves
which can be made in argument on any subject. In fact what
Aristotle does in the Topics is to give general tactical hints for the
conduct of competitive argument.

At the beginning he draws a distinction between a protasis and
a problema. These are both questions and the differcnce between
them, says Aristotle, is merely one of form, i.e. the difference
between ‘Is animal the genus of man?’ and ‘Is animal the genus
of man or not?™* This appears to be not very important, but the
distinction is perhaps that between the thesis proposed for dis-
cussion, 1.e. the starting-point of the argument, and a question
put later in ordcr to keep it going. We may suppose that the
question for discussion is ‘Is animal the genus of man?’ This is
the protasis, the starting-point. In the course of the argument, the
questioner asks ‘Is it or is it not a property of animals to be self-
moving ?* This would be a problema. In the Prior Analytics, on the
other hand, the word protasis always means a statement, and in
chapters 26 to 28 of the first book of that work, where Aristotle,
returning partly to the manner of the Topis, gives practical
suggestions for the conduct of arguments, problema also seems to
mean a statement, 1{is point of view has changed. He is concerned
to find out how a given proposition can be proved rather than
how a given question can be answered either in the affirmative

! Rhetorica, i 2 (135810 ff) ? Topica, ii 2 (109°34).
3 Ibid 1 2 (109P30) + Ibid. i. 4 (101P28-33).
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or the negative, In the Zopics he has always the two disputants
in mind. A consideration of etymology is perhaps helpful in
following the changes of meaning undergone by these two words.
Protasts 1s from mporelvw (‘to hold forth or offer’) and 1s therefore
something offered for consideration at the beginmng of the dis-
pute, while problema from mpoBdMw (‘to throw forward or down’)
is rather something thrown down or out in the middie of the
argument, i.e. a suggestion. What is proffered or thrown out
may well take the form of either a question or a statement. The
Latin propositio (from. propono) has also the essential meamng
common to both protasis and problema.

Every protasis or problema is saxd to indicate exther the definition,
a property, the genus, or an accident of the subject. The assump-
tion 1s that the profasis or problema is concerned with a general
statement, e.g. ‘Man is a two-footed animal’, ‘Man is white’.
The headings indicate the relation which the predicate may have
to the subject in such propositions. In the first place, it may be the
definition (8pos) of the subject, i.e. the predicate phrase of our state-
ment may give the essence of the subject, what it is to be a so-
and-so. Secondly, the predicate may be a property (i8iov) of the
subject, 1.e. something which is not the essence of the subject, yet
belongs to that species alone and is predicated convertibly of it:
‘Thus it is a property of man to be capable of learning grammar:
for if he is a man, he is capable of learning grammar, and if he
is capable of learning grammar, he is a man.’* Thirdly, the pre-
dicate may be the genus (yévos) of the subject, i.e. the larger kind
to which the species in question belongs and within which it is
distinguished by its speaific difference (8.agopd). Fourthly, the
predicate may be an accident (ovuBeBnxds), i.e. a character which
can belong to instances of the species, but need not so belong,
e.g. whiteness 1n relation to men. Whereas the first two are con-
vertible predicates (1.e. such that we can argue from ‘Xis Y’ to
‘Y is X*), the third and fourth are not. It will be seen that the
theory of the predicables is based on two important distinctions,
that between necessary and non-necessary, and that between
convertible and non-convertible predication. These two distinc-
tions play a considerable part in Aristotle’s Jater thought.

After introducing the theory of the predicables, Aristotle pro-
Ceeds to define more closely the nature of a dialectical question
and to give general hints on the selection of propositions for dis-
Cussion and on the examination of them. In the coursc of this dis-
Cussion he recapitulates the theory of the categories? and draws
S0me distinctions of considerable logical importance. For example

P Ibid. i, 5 (102%19~22) 2 Ibid. i, g.
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he distinguishes three senses of identity (numerical, specific, and
generic),! and gives here for the first time in extant literature the
division of propositions into ethical, physical (i.e. concerned with
physical science), and logical,®> but the most interesting of his
logical distinctions is that between induction (€maywy’) and
reasoning (ovAdoyiouds), drawn in chapter 12. Of induction he
says ‘Induction is the passage from particulars (r&v kaf’ éxaora)
to the umwersal. For example, if the skilled pilot is the best and
also the charioteer, generally speaking the skilled is the best in
each case.’s Although he uses the phrase ke’ ékaora it is clear
from his examples that he does not mean by induction the simple
enumeration of actual individual cases but rather the bringing
together and comparing of a number of specifically different
cases.

Aristotle then proceeds to a consideration of questions involving
accident. His discussion of this is concluded at the end of book iii.
Book 1v then deals with genus, book v with property, and book vi
with definition. Book vii contains afterthoughts on definition
which naturally lead to further remarks on identity, while book
viii concludes with practical hints for questioners and answerers
i dialectical debate.

There are many passages in the Topics which anticipate points
in Aristotle’s syllogistic. We shall discuss a few of these, pointing
out the difference between the earlier and the later treatment of
the same theme. In this connexion it will sometimes be con-
venient to anticipate our own exposition of syllogistic by mention-
ing technicalities which have not yet been explained.

When Aristotle says: ‘When we have proved that an attribute
belongs to all of a kind, we shall have proved that it belongs to
some,’+ he anticipates the theory of subalternation and makes a
clear distinction between universal and particular statements.
Both these points are characteristic of his later doctrine.

The following passage shows how near the Topics comes to
stating syllogistic rules:

‘In order to show that opposites belong to the same thing, we should
consider the genus, e g. 1if we wish to prove that correctness and error
both arise in relation to perception, we say that, since perception is
judgement and judgement may be either correct or incorrect, there
will be correctness and incorrectness in the case of perception too. In
this case the proof goes from genus to species; for judgement is the
genus of perception, since the man who perceives judges in a way.
Again we may proceed from species to genus, for what belongs to the

! Topica, i. 7 (103*6-14) 2 Ibid i 14 (105%20-25).
3 Ibid i. 12 (105%10-16) + Ibid ii 1 (109%3)
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species belongs also to the genus. For example, if knowledge is good
and bad, disposition is good and bad ; for disposition s the genus of
knowledge. The former topos is fallacious for establishing a proposition,
the second is correct. For it is not necessary that what belongs to the

enus should belong to the species, for animal is winged and four-
footed but not man But what belongs to the species must belong to
the genus; for if man is good, then animal is good also. But with a
view to refutation, the first is valid, the second invalid For what does
not belong to the genus does not belong to the species, but what does
not belong to the species does not necessarily fail to belong to the

genus.”!

The indefinite form of statement, e.g. "Man is good’, is charac-
teristic of the Topics. The interpretation of it as existential, which
is frequent with both editors and translators, is misleading 0 a
modern reader, because 1t inevitably suggests an cquivalence with
the form ‘Some man 1s good’, an equivalence which Aristotle had
not yet established Ve may read into this passage the acceptance
of two forms of syllogism and the rejection of two others. Those
accepted arc ‘If some M is L and every M is S, then some S is 1.
(Disamis in the third figure) and ‘If no M is L and every S is M,
then no S is L’ (Celarent in the first figure), those rejected are ‘If
some M is L and every S is M, then some Sis L’ (747 in the first
figure) and ‘If no M is L and every M is S, then no S 1s L’ (EAE
in the third figure). But comparison with the relevant passages
in the Prior Analytics* will show how far the Topucs {alls short of
complcte formalization of these principles. In comparison with
the Analytics, the treatment here lacks both generality and pre-
cision. No formal system lies behind it, therc is no use of variables,
and the vague use of the verbs efvac and Pmdpyew does not dis-
tinguish between universal and particular statements, nor be-
tween statements of fact and statements of possibility. For example,
gc_’oov wév éore mrpdy (literally ‘Animal is winged’) might mean
Every animal is winged’, ‘Some amimalis winged’, ‘Every animal
may be winged’, or ‘Some animal may be winged’.

On the other hand, the treatment of the Zopics is in some ways
more open than that of the Analytics. There is room for disjunctive
Predicates, such as ‘correct or incorrect’, which the later work
excludes; and attention is given to many kinds of argument
Which cannot be reduced to syllogistic form. The arguments of
the following passage, for example, could not be formalized
as syllogisms:

2 Ibid. di 4 (rrrarg-g0).
4, Pr. i 6 (28b7-11), 1 3 (25°40-26%16); i 4 (26%30-34); 1. 6 (29%17).
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‘Since it is necessary that some one of the species should be pre-
dicated of everything of which the genus is predicated, and that things
which possess the genus . . . must also possess some one of the species. . .
(forinstance if science is predicated of anything, then music or grammar
or some other science must be predicated of it, and if anyone possesses
science . . ., then he must possess music or grammar or one of the other
sciences). . . .t

The nearest we could get to a syllogistic analysis of these argu-
ments would be ‘If all science is either grammar or musicor . . .
and this is a science, then this is either graromar or musicor. ..’
and ‘If all science is either grammar or music or . . . and he has
science then he has either grammar or music or. .. . The first of
these is only by courtesy a syllogism on account of the indefinite
disjunctive major term. And the second is not a syllogism at all;
for there is no middle term, the predicate in the minor premiss
being ‘having science’ and not ‘science’. The second is indeed
similar to an argument mentioned by Aristotle in the Prior
Analytics, which he declares to be valid but not syllogistic.

Two passages of the Topics anticipate the doctrine of indirect
reduction. The first runs: ‘If the good is made the genus of
pleasure, consider whether there is any pleasure which is not
good; for if there is, it is clear that good is not the genus of
pleasure; for the genus is predicated of everything that falls
under a given species.’> Here an appeal is made in effect to a
syllogism 1n Barbara, ‘If every pleasure is good and X is a pleasure,
then X isgood’ to validate reasoning in Felapton, ‘If no X is good
and every X is a pleasure, then some pleasure is not good’. There
is a similar appeal in the following passage:

‘Again consider whether the suggested species is true of something,
but the genus not, as, for example, if the existent or thc knowable 1s
put forward as the genus of the opinable, For the opinable may be
predicated of the non-existent (for many non-exisicnt things are the
objects of opinion), but it is clear that the existent or the knowable
is not predicated of the non-existent. So that neither the existent or
the knowable is the genus of the opina/blc."

Here the syllogism in Ferison, ‘If no non-existent is existent and
some non-existent is opinable, then some opinable is not
existent,” is backed by appeal to a syllogism in Darit, *If every-
thing opinable is existent and some non-existent is opinable,
then some non-existent is existent’. In both cases, as in the Prior
Analytics, Aristotle refers to the first figure for support, but he

v Topica, ii. 4 (111233-111%2) 2 An. Pr i 32 (47%~24 fT)
3 Topica, iv. ¥ (120°17—20), + Ibid. iv. 1 (121220 f.)
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makes his points by examples and does not use variables.
Overt generality is achicved by using the terminology of the

redicables, as in thce sentence “1he genus must be predicable
of everything of which the species is predicable’. This does not,
however, give complete formal generality, for a statement of
the form ‘Every X is Y’ might be a statement of definition,
genus, property, or accident. It may be that inferences in the
Topics were not fully formalized because Aristotle was still un-
consciously hesitating between two possible ways of classifying
statements in which one general term is predicated of another.
He inherited from Plato’s method of division a way of ex-
pressing such statements without any signs of quantification
(‘some’ or ‘every’). Statements of this form which Aristotle calls
‘indefinite’ (d8wdpioror Adyor) appear to us highly ambiguous.
They may be rendered precise in either of two ways, i.e. by
adding one of the quantifiers ‘every’ and ‘some’ to the subject
term or by making more explicit the relation expressed by ‘is’,
i.e. by introducing different forms of copula. If we think of the
general terms as names of classes we find that there are five
possible relations between any two classes, X and Y : coincidence,
inclusion of Y by X but not vice versa, inclusion of X by Y but
not vice versa, overlap and total exclusion. The theory of the
Topics to some extent foreshadowsthis classification. The inclusion
of X in Y is expressed by saying that X is a species of Y, the
reverse relation by saying that 1t is its genus, for Aristotle always
insists that the genus must be wider than the species;! statements
of definition and of property both express the relation of coin-
cidence, while statements of accident correspond in a rather
obvious way to overlap, in spite of the fact that Aristotle allows
that an accident may be a relative or temporary property. In
such a case the statement of accident would express the relation
of coincidence.

Aristotle’s fourfold scheme differs from the fivefold scheme of
class-relationships partly because he is also concerned with the
tdependent distinction between necessary and contingent and
Partly because, being concerned with affirmative statements, he
does not explicitly recognize the relation of exclusion. His con-
€ern with necessity and contingency leads him to distinguish two
different cases of comncidence (definition and property) and to

fine accident in terms of contingency.?

Although not fully conscious of the scheme, Aristotle does
work out some of its characteristic laws, as for example, that if

t Ibid. iv 1 (121213 f);iv 2 (122P35f.).
2 Ibid. i. 5 (10220 fI.).
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X includes and is included in Y, then not-X includes and is in-
cluded in not-Y.!

That syllogistic rather than the logic of classes was developed
at this stage 1s probably to be explained by the fact that Greek,
like English, does not have a single expression for each of the
class-relationships, so that the class-logic is difficult to develop
without an artificial symbolism, a device which did not occur to
logicians for many centuries. Already in the Topics we find
Aristotle inchning towards the doctrine of the De Interpretatione.
In the following passage, for example, he is conscious of the
ambiguity of the indefinite statement and is showing the interest
in contradiction which dominates the De Interpretatione:

‘If the statement put forward is indefinite, it is possible to refute
it in only one way, as for example, if he has said that pleasure is good
or not good and not made the statement more precise in any way. For
if he said that some pleasure is good, it would have to be shown univer-
sally that none is, if the suggestion were to be refuted. Likewise if he
said that some pleasure was not good, it would have to be shown
universally, that all is, It is not possible to refute the statement in any
other way. For if we show that some pleasure is not good or good, the
suggestion is not yet refuted. It is clear that it is possible to refute in
one way only but to establish in two. For if we show universally that
every pleasure is good, or if we show that some pleasure is good, the
proposition put forward (i.e. that pleasure is good) will be demon-
strated. Likewise if it were necessary to maintain in argument that
some pleasure is not good, if we show that none is good or if we show
that some is not good, we shall have established by argument in each
case either by the particular or by the universal that some pleasure is
not good. But if the thesis is definite, it is possible to refute in two ways,
as for example if 1t were laid down that 1t belongs to some pleasure to
be good but not to some other. For il it were shown that all pleasure is
good or that none 1s, what is laid down would be refuted. But if he
laid it down that only one pleasure is good, it is possible to refute the
statement in three ways. For showing that all or that none or that
more than one is good, we shall have refuted the proposition laid down.
If the thesis is even more determinate, as for example that practical
wisdom alone among the virtues is knowledge, it can be refuted in
four ways. For if it were shown that all virtue is knowledge or that
none is or that some other, e.g justice, is or that practical wisdom
itself is not knowledge, what is laid down would be refuted.’?

The end of this passage goes even farther than the De Interpreta-
tione in recognizing differences of quantity and draws distinctions
which play no part in the Prior Analytics.

While the theory of class-relationships is an alternative to the

' Topica, v 6 (135%13 ). 2 Ibid. iii. 6 (120%6-31).
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theory of quantified propositions, the distinction between neces-
sary and contingent, which plays an important part in the Topics
is independent of both, a fact which Aristotle later realized when
he tried to develop a theory of modal syllogisms as distinct from
that of assertoric syllogisms.

In the following passage Aristotle anticipates the doctrine of
the contraposition of the universal affirmative statements: ‘In
all cases a postulate of this sort should be made: e.g. ““If the
honorable is pleasant, what is not pleasant is not honorable, while
if the latter is untrue so is the former” ; likewise also ‘‘If what is
not pleasantis not honorable, thenwhatis honorableispleasant™,’!
Here, although he gives his rule only by means of an example,
Aristotle makes it clear that he regards any statement of the form
‘Ifanything is X it is Y’ as equivalent to the corresponding state-
ment of the form ‘If anything is not Y it is not X’.

This thesis may be further generalized to yield the formula ‘If
the proposition that-P follows from the proposition that-Q) , then
the proposition that-not-Q follows from the proposition that-
not-P’. Aristotle does not give precisely this formula, but he does
give a still more general principle applicable to arguments with
more than one premiss. It is characteristic of the 7Topucs that such
a principle should be found embodied in a hint for methods of
practice -

‘The best way to secure training and practice in such arguments is
to get into the habit of transposing arguments. For in this way we shall
be better able to deal with the matter in hand and shall thoroughly
understand many arguments in the light of a few. Transposition is
the refutation of one of the given propositions by considering the
conclusion together with the other propositions in question; for if
the conclusion 1s false, one of the premisses must be abandoned, if
Ln(}eed it is the case that, if they are all true, then the conclusion must

old.”?

This says that if a number of propositions jointly entail a con-
clusion, then, if the conclusion is false, at least one of the premisses
must be false. The thesis lies behind the theory of indirect reduc-
tion of syllogisms.

There are, however, some strictly logical passages in the
Topics which Aristotle did not develop elsewhere. One of these
s concerned with relations:

‘The case of relative terms should be treated in like manner to
hat of a state and its privation; for the sequence of these as well is
direct. Thus if three-times is a multiple, a third is a fraction; for

' Ibid i B (113%22) 2 Ibid viii. 14 (163%29 f{).
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three-times is relative to a third, and so is a multiple to a fraction
Again, if knowledge be a conceiving, then also the object of knowledge
is an object of conception; and if sight be a kind of perception, then
the object of sight is an object of perception.’

Aristotle 13 concerned here with two principles. In the first
sentence quoted he considers the converses of relations and lays
it down that if one relation entails another, as being-threc-times
entails being-a-multiple, the converse of the first must also entail
the converse of the second. In the second sentence he goes on to
maintain that, if one character entails another, then anything
which has a certain relation to an instance of the first must also
have that same relation to an instance of the second. Each of
these theses Is an interesting contribution to the theory of re-
lations, but neither 1s presented in full abstraction, and after these
promising beginnings Aristotle drops the subject.

Another subject to which Aristotle makes contributions in-
cidentally in his Topics is the theory of identity. What he has to
say on this is written in more abstract style:

‘Again look and see if, supposing the one to be the same as some-
thing, the other also is the samc as it; for if they be not the same as
the same thing, clearly neither are they the same as one another.
Moreover, examine them in the light of their accidents and of the
things of which they are accidents; for any accident belonging to the
one must belong also to the other, and if the one belong to anything
as an accident, so must the other also. If in any of these respects there
1s a discrepancy, clearly they are not the same.’

‘Only to things that are indistinguishable and one in being is it
generally agreed that all the same attributes belong.’

Here we have first a version of the principle of the transitivity of
identity, next a formulation of the principle of the indiscerni-
bility of identicals, and finally a version of the principle of the
identity of indiscernibles. Like the truths about relations noticed
in the last paragraph, all these were destined to be reformulated
much later by other philosophers without reference to Aristotle’s
work. In his text they occur without emphasis, and it is therefore
not surprising that he does not generally get any credit for them.
The case is quite different with the theory of arguments a
Sfortior:, or, as Aristotle says, ‘from the more and the less’. This
is a topic to which he refers many times and always in a way
which suggests that he thinks of it as a well-recognized theme.*
¥ Topica, ii 8 (nq.axgg
3 De Soph. Elench 24 (179%37)
+ Topua, ii 10 (114°37); 1. 6 (11gP17); iv. 5 (129218); v. 8 (137°14); vi 7
(145°34) 5 vii. 1 (152%6) ; Vil 3 (154%).

2 Ibid. vii. 1 (152230).
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It was natural, therefore, that he should wish to incorporate his
views on the subject into his later work on logic, and 1t seems

robable that this is what he had in mind when he spoke later
of his intention to write on arguments ‘according to quality’
(kara motétnTa). We shall have occasion to refer to it again later
in connexion with the theory of arguments ‘from hypothesis’
(é¢ vmobéoews) which was developed in Aristotle’s school.

The reader of the Topis will find much beside formal logic,
syllogistic or non-syllogistic. The distinction between formal and
informal is not yet clearly drawn. Much of book iii, for example,
is concerned witharguments about the preferable (6 aiperdirepov)
and Aristotle lays down such theses as “That which is more lasting
and durable is preferable to that which is less so’,f and ‘That
which is chosen for itself is preferable to that which is chosen
for the sake of something else.’2 Here we have a ‘logic of ordinary
language’ rather than a formal logic, and the same is true of the
following: ‘(although disposition is the genus of knowledge)
knowledge is called knowledge of the object known, but the state
or disposition 1s not said to be of the object known but of the
soul’.3

Aristotle trics, however, to make his theses as general as
possible, as when he generalizes for comparatives some of the
rules he has worked out in relation to the preferable.+

In the last chapter of the ¢ Sophusticis Elenchis, which is to be
considered also as the concluston of the 7opics, Aristotle claims
that in dialectic, as distinct from rhetoric, there was no systematic
teaching before his time:

‘On the subject of rhetoric there exists much that has been said
long ago, whereas on the subject of reasoning (cvMoyi{cofar) we had
nothing of an earlier date to speak of at all, but were kept at work for
a long time on experimental researches. If; then, it seewns to you after
inspection that from a start such as I have described rhe study has
come to a satisfactory condition in comparison with the other en-
quiries which have been developed by tradition, it remains for you all,
my students, to give me your pardon for the shortcomings of the
€nquiry and your warm thanks for the discoveries it contains.’s

Since we concede Aristotle’s claim to be the first writer of a
treatise on reasoning and wish also to count ourselves among
his pupils, we must treat his work as he requests. But unlike the
audience who heard the lectures, we have the opportunity of
Studying his later work, and we shall therefore spend no more

: Ibid. iil. 5 (116213) 2 Ibid iii. 1 (116°29). 3 Ibid iv. 4 (124"33)
bid. iii. 5. s De Soph Elench. 34 (1848).



44 ARISTOTLE'S ORGANON

time over his first attempt to bring order out of chaos. As part of
the Organon, the Topics continued to influence students of philo-
sophy until the seventeenth century, but we cannot in retrospect
say that it has contributed much to the development of logic,
except indirectly through the impulse it gave to the elaboration
of the medieval theory of consequentiae.

Whereas in the Zopics the word ‘syllogism’ was used in
accordance with its etymology for any conclusive argument from
more than one premiss, in the Aralytics it is used in a narrower
sense for a piece of reasoning that relates two general terms by
means of a middle term; and in several passages of the Prior
Analytics Aristotle claims that all proof, properly so called, involves
such reasoning.! His elaboration of the rules of syllogistic is
Aristotle’s chief title to fame as a logician, but 1t must be recog-
nized that the development to which we have just drawn atten-
tion represents a restriction of interest. Aristotle came to think
that the study of syllogisms in his narrow sense was the central
part of the study of reasoning, because he came to believe that
In every statement worth serious consideration as a thesis of
science one general term was asserted or denied of another, either
universally or in part. Thus in the first of the passages men-
tioned above where he tries to explain the central importance of
syllogistic he begins by saying: ‘It is neccssary that every demon-
stration and every syllogism should prove either that something
belongs or that it does not, and this either universally or in part.’?
If it is assumed also that statements admissible as premisses must
be of the same general form, the rest follows, as we shall see when
we examine his theory in detail. But it may be asked why in his
later works he attached so much importance to general state-
ments of the kind noticed here. Special attention to such state-
ments is evident already in the doctrine of the predicables which
Aristotle used throughout his Topics, and it is implicit in the
Platonic doctrine of the interconnexions of forms, from which we
must suppose that his inquiry began. When Aristotle asserted
that nothing could count as proof unless it established a proposi-
tion of the kind noticed, he was merely stating dogmatically what
he had generally assumed at an ecarlier date. But the hardening
of the dogma seems to have occurred in connexion with the work-
ing out of the theory of science presented in the Posterior Analytics.

In what follows we shall be concerned chiefly with the doctrine
of the Prior Analytics, though we shall have occasion to consider
also what Aristotle says in his De Interpretatione.
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4. Anistotle’s Theory of Meaning and Truth

The introductory chapters of the De Interpretatione appear to
be closely linked with Plato’s discussion of truth and falsity in the
Sophist; for Aristotle begins by saying that the terms ‘noun’
(§vopa), ‘verb’ (pfua), and ‘proposition’ or ‘statement’ (Adyos)
must be defined. Like Plato he considers both the spoken words
and the mental experiences (mafnuara) or thoughts (vofuara) of
which they are said to be the symbols. He implies that it is the
thoughts to which the predicates ‘true’ and ‘false’ primarily
belong, apparently on the ground that while the spoken words
are different for different peoples, the thoughts and the things of
which they are rcsemblances (Suowbuara) are the same for all
alike. The truth or falsity of the spoken word is derivative.

Aristotle also follows Plato in two other contentions. First he
says that every thought or part of discourse which is to be true
or false must be composite. The noun or verb taken alone has
significance (onpaive: ), but is not true or false.? Secondly, he
recognizes that spoken words are significant by convention («ara
owbiknr).3 He distinguishes the noun from the verb by saying
that the former is ‘without time’ (dvev xpdvov)* while the latter
‘signifies time in addition’ (mpooonuaiver xpdvov).5 It appears that
he thinks of verbs as being always in some definite tense, past,
present, or future, i.e. that he rejects the notion of timeless
predication. This is not certain, however, for there is a distinc-
tion at the end of chapter 1 of the De Interpretatione between the
use of the verb ‘to be’ ‘simply’ and ‘according to time’ (7 amAds
7 kara xpévov) which might be interpreted as a contrast between
tensed and untensed assertion.® Possibly Aristotle wished to allow
what has been called the omnitemporal use of the present tense
(which covers the past and future as well as the present) but to
deny any strictly timeless predication on the ground that this
was bound up with the Platonic metaphysics of the realm of
timeless Forms, which he had abandoned. If so, this step had
ierious consequences for his philosophy of logic, as we shall see
ater.

Aristotle distinguishes among sentences (Adyol) a special class
to which alone it belongs to be true or false. These are declarative
sentences as distinct from prayers and other utterances which are
not true or false, although they have complete meaning Aristotle’s
technical name for the declarative sentence is dmddavois or Adyos

! De Interpretatione, 1 (16%9). z Iid 1 (16°13).
3 Ibid 2 (16%1g). Cf Plato’s Cratylus, 384D. 4 De Interpretatione 2 (16219)
* Ibid 3 (16°6). & Cf also An. Pr i. 15 (34°7).
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amopavricss.! It has been usual among logicians to follow
Aristotle’s lead here and to dismiss prayers, commands, &c., as
having only rhetorical interest. We shall see that there is some
confusion in this attempt to delimit the sphere of logic.

Although the notions of truth and falsity are essental to his
explanation of dmogavrikss Adyos, Anstotle does not commit him-
self to any definition of these in his logical writings. In the Meta-
physics, however, we find the following : ‘For it is false to say of
that which is that it is not or of that which is not that it is, and it is
true to say of that which is that it is or of that which is not that it
is not.’2 Here again Aristotle follows the doctrine of Plato’s
Sophist.

The first four chapters of the De Inierpretatione are perfunctory.
Aristotle seems impatient to get on to his discussion of contradic-
tory pairs and the formal classification to which it leads. Like
others who have made logical discoveries of the first importance,
he is somewhat impatient of the philosophy of logic, it is too
troublesome to be really clear about the preliminaries. Unfor-
tunately the neglect of these can lead to some logical trouble. In
the case of Aristotle the result is the very odd and puzzling thesis
to which he commits himself in chapter g of the De Interpretatione.

Before giving an account of this, 1t is convenient to say here
that Aristotle accepts in general the principles which came to be
known later as the Law of Contradiction and the Law of Excluded
Middle These are stated in several passages of his Metaphysics
(including one which contains the definitions of truth and falsity
quoted above) and run as follows:

“The principles of demonstration . . . as for example that it is
necessary in every case either to affirm or to deny and that it is
impossible simultaneously to be and not to be.”?

“The firmest of all first principles is that it is impossible for the same
thing to belong and not to belong to the same thing at the same time
in the same respect.’

‘It is not possible that there should be anything between the two
parts of a contradiction, but it is necessary either to affirm or deny
one thing of any one thing ’s

The first and third of these passages offer alternative formulations
of the L.aw of Excluded Middle, while the first and second give
less and more elaborate forms of the Law of Contradiction.
In chapter g of the De Interpretatione Aristotle questions the
t De Interpresatione, 4 (1722 fI.). * Metaphysica, I, 7 (1011%26-27).

3 Metaphysica, B, 2 (996°26-30).
4 Ibid T, 3 (1005°19-23). 5 Ibid. I, 7 (1011%23-24).
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assumption that every declarative sentence is true or false. It
might seem that he is clcarly committed to this thesis alrcady,
put this Is not so ; for when he says that to be true or false belongs
to declarative sentences alone, this may be taken to mean that
only these are capable of being true or false not that they all
necessarily are. The principle that every statement! is true or
false is called the Principle of Bivalence and hasbeen distinguished
from the l.aw of Excluded Middlez which is generally formulated
‘Either P or not-}’, where ‘P’ marks a gap into which a declara-
tive sentence may be inserted. Given the definitions of truth and
falsity which we have quoted the principles are, however, ob-
viously equivalent; for if ‘It is true that P’ is equivalent to ‘P’
and ‘It is false that P’ is equivalent to ‘not-P’, ‘P or not-P’ is
plainly equivalent to ‘It is true that P or it is false that P’. It is
important to make the distinction here for what Aristotle appears
to be doing in this chapter is to question the Principle of Bivalence
while accepting the Law of Excluded Middle. It is not altogether
surprising that he should do this for he approaches the main
question of De Interpretatione by constructing the notion of a con-
tradictory pair (dvrigaois). This is defined as a pair of statements
in which the same thing is respectively asserted and denied of the
same thing.3 It is not obvious that in the case of zvery such pair,
the one must be true and the other false. Aristotle finds one ex-
ception to this rule in the case of indefinite statements for, he
says, ‘Man is white’ and ‘Man is not white’ are both true.* It is,
therefore, quite conceivable to him that statements about the future
should constitute another exception, although of a different kind.

He is puzzled by an argument which may be set out as follows.
In accordance with the Law of Excluded Middle we cansay today :

(1) Either there will be a naval battle tomoirow or there will
not be a naval battle tomorrow.

And this seems to be equivalent to the assertion:

(2) Either the statement ‘There will be a naval battle to-
morrow’ is true and its negation false or vice versa.

But it seems reasonable to say also:

(3) Ifitis true now that there will be a naval battle tomorrow,
it is necessary in relation to this fact about the present that

' We use the word ‘statement’ here as conveniently ambiguous between the
l""z‘lon of a declarative sentence and another notion which will be explained below.
s ByJ Lukasicwicz, appendix to ‘Philosophische Bemerkungen zu mehrwertigen

Y3temen des Aussagenkatkuls’, Comptes rendus des séances de la Société des sciences ef des
es de Varsovie; 1930, and Arnstotle’s Syllogistic, p 82
De Interpretatione, 6 (17°34). + Ibid 7 (17°30)
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there should be a naval battle tomorrow; and similarly
if it is true now that there will not be a naval battle to-
morrow, it is necessary in relation to this fact about the
present that there should not be a naval battle tomorrow.

And from (2) and (3) taken together there follows the conclusion:

(4) What is to happen tomorrow is determined already in
any case apart from anything we may do, and so all de-
liberation is useless.

There is clearly something wrong in this short proofof fatalism,
and Aristotle does right to reject it, but his solution of the puzzle
1s not at all clear He seems to admit (1) and (3) and the fact
that (4) follows from (2) and (3) taken together but to deny that
(2) follows from (1). For while he asserts that ‘everything must
either be or not be, be about to be or not to be’,* he also says: ‘It
is not necessary that of every affirmation and denial of opposed
statements one should be true and the other false. For in the case
of that which exists potentially but not actually the rule which
applies to that which exists actually does not hold good.’2 This
appears to mean that the disjunction of a statement and its
negation can be true without either the original statement or its
negation being true. In other words Aristotle is trying to assert
the Law of Excluded Middle while denying the Principle of
Bivalence. We have already seen that this is a mistake, and
1t is especially surprising in a chapter where Arnistotle has given
explanations of truth and falsity that reveal the source of the
error.’ But it seems to have been widely held in antiquity that
there is a connexion between the Principle of Bivalence and
determinism. The Stoics, who were determinists, held strongly
to the principle, whereas Epicurus thought he had to deny it
in order to maintain the doctrine of free-will.+ Though Aristotle
does not say so, it may be that when he wrote there was already
current a sophistic objection to deliberation such as these later
philosophers discussed under the name of ‘the lazy argument’
(6 dpyds Adyos).5

What i1s wrong with the argument for fatalism set out above 18
not (2) but (g) and the transition from (3) to (4). The mistake
here arises from confusion concerning the nature of truth and

i De Interpretatione, 9 (19*27-30)

* Ibid, 9 (19239-19P4) 3 1bid , g (1829g—18Y2).

+ Cicero, De Fato, 21 and 37

5 We here follow the customary interpretation of this chapter as given, for
example, by Boethius (Commentarii in Librum Aristotelis Hepi ‘Epumveias, Secunda

Editio, ed Meiser, pp. 248-0).It was rejected by Abelard (Dialectica, p. 221), and has
recently been attacked by Miss G E M. Anscombe in Mind, Ixv (1956), pp. 1-15
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falsity. We have already seen in discussing Plato’s views that there
is a natural tendency to suppose that the predicates ‘true’ and
‘false’ can properly be applied to sentences or forms of words, 1.€.
to Adyor in Plato’s terminology, which is followed by Auistotle.
This springs naturally from language; for we say that what
peoplesay is true or false, and what they say (in one sense of ‘say’)
is obviously a sentence. This way of thinking and speaking leads
us to talk of something ‘becoming true’, ‘remaining true for some
time’, or ‘being true at one time but not at another’. For if we
consider such a sentence as ‘I am sitting by a stove’, it 1s tempting
to say at a given time that it 1s true at that time, but was not true
earlier and will not be true later. Aristotle himself notices and
explicitly adopts the usage in another place.!

A little reflection shows that this account of the proper subject
for the predicates ‘true’ and ‘false’ is unsatisfactory. Two persons
may utter the above sentence simultaneously, one speaking truly
and the other falsely. This fact had already puzzled the author
of the 8looot Adyor. Tt is not the sentence or form of words which
is true or false, but what is expressed by it. The word ‘proposition’
has often been used in modern times to convey this notion and it
is, on the whole, the most convenient for the purpose. In order to
avoid all confusion it is necessary, however, to distinguish here
a number of interrelated notions.

(1) A token-sentence is a sentence in that sense in which we may
say ‘He hesitated in the middle of his first sentence’ or ‘“The sen-
tence on the blackboard is badly written’.2 A sentence 1n this sense
is a particular set of sounds or marks occurring at a definite time
or existing for a definite period.

(2) A type-senience 1s a sentence in that sense in which the same
sentence may be said to occur many times. VWhen grammarians
talk of sentences, they commonly refer to type-sentences. A sen-
tence in this sense is a complete pattern of sounds or marks having
meaning. It is not the sounds or marks in abstraction from the
fact that they have meaning; for we should not call a set of
sounds or marks a sentence unless we at least believed that it had
meaning. Nor, on the other hand, is it a meaning or content con-
sidered 1n abstraction from all determinate marks; for we cannot
Speak properly of the same sentence in different [anguages, but
only of corresponding sentences.

(3) A statement in the grammarian’s sense 1s an indicative or de-
clarative sentence, where ‘sentence’ means ‘type-sentence’ In

, Cat 5 (4223)
2 ? Cf. C S Peirce’s distinction between token-word and type-word in Collected
agers, iv § 537
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this sense statements are distinguished from prayers, commands,
&ec., just as Aristotle distinguished dmodavrikol Adyo. from all
other Adyo.

(4) To make a statement is to utter an indicative sentence for
the purpose of asserting something and the meaning of ‘state-
ment’ in this context is not the same as the grammarian’s sense
noticed above. For, as we have seen, persons who utter the same
indicative sentence do not necessarily make the same statement,
and one person may make different statements by uttering the
same 1ndicative sentence on different occasions, e.g. by saying
on different days ‘Today I am sitting in front of a stove’. On the
other hand, a man may utter two different indicative sentences at
different times and thereby make the same statement twice, e.g.
by saying on successive days ‘I am sitting by a stove today’ and
‘I was sitting by a stove yesterday’. Moreover, it is not the case
that the speaking or writing of an indicative sentence is always
the making of a statement. Acting, fiction-writing, and reporting
other people’s statements are obviously exceptions. It should
further be noticed that when we make a complex (e.g. conditional)
statement, we do not thereby make all the statements which we
should make by using the subordinate clauses alone as complete
sentences. Thus someone who says ‘If Charles entered for the
race, James didn’t come in last’ does not state that Charles en-
tered or deny that James came in last, although there is certainly
something expressed by each of the subordinate clauses.

(5) A proposition or propositional content is that which is asserted
in the making of a statement or expressed without assertion in
the production of a subordinate clause such as those we have just
considered. Clearly it is to propositions that the predicated ‘true’
and ‘false’ apply fundamentally. For in order that these words
should have application it is not necessary that any particular
sentence should have been spoken or written nor yet that any
statement should have been made previously. What is expressed
by the protasis or apodosis of a conditional statement may rightly
be characterized as true or false. The notion of a proposition has
given rise to some philosophical difficulties which will be noticed
later, but there can be no serious doubt of the facts of usage
reported here. Sentences and clauses which express propositions
may both alike be described as propositional signs. In medieval
Latin propositio was used in the sense of ‘propositional sign’ and
‘proposition’ sometimes has this meaning in older Enghsh, but
in modern usage it is equivalent to ‘propositional content.’

(6) A designation of a propositron is a ‘that’ clause or some linguis-
tic equivalent. Such linguistic devices must be allowed to the
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Jogician if he is to discuss propositions, which he plainly must
in order to elucidate the notion of validity. [n modern European
languages the device of inverted commas is sometimes used as a
means of designating the proposition which could be expressed
by the use of the indicative sentence inside the inverted commas,
e.g. ‘lesaid, “I didn’t hear you”, which was true enough’. This
use of inverted commas is to be distinguished from their use to
form the designation of a type-sentence, e.g. ‘He said, ““Ah’ve
not “eerd th1”’, which she didn’t understand’. T'he distinction is
made clear by the consideration that in translating the first
sentence, we can translate the part inside inverted commas with-
out altering the sense, or affecting the point, of the whole, whereas
we cannot do this with the quotation 1n the second sentence.
Having made these distinctions, it is possible to show clearly
where Aristotle made his mistakes in the De Interpretatione. The
argument in chapter g is faulty because he thinks of the predicates
‘true’ and ‘false’ as applicable to something (probably a sentence)
at a certain time. What puzzles him is the fact that we can say,
‘It is now true that there will be a naval battle tomorrow’. But
the ‘now’ is superfluous. It may seem at first sight peculiarly
uninformative to say, as Aristotle humself does in his Metaphysics,
‘He speaks truly who says of what is that it is and of what is not
that it is not’. But it is just this feature that has commended
Aristotle’s definition to later logicians who are anxious to avoid
unnecessary metaphysical puzzles concerning the nature of truth.
And their approval is justified ; for Aristotle’s definition gives the
most important fact about the predicate ‘true’, namely that, if
‘P’ is any propositional sign, the proposition that-P and the
proposition that it is true that-P mutually entail each other.
This holds also when the propositional sign is a sentence in the
future tense. For it is true that there will be a naval battle
tomorrow :f, and only if, there will be a naval battle tomorrow.
By introducing the phrase ‘it is true that’ we make no assumption
about determinism which is not made by use of the simple sentence
In the future tense. We mislead ourselves, however, when we
speak, as Aristotle does, of 1ts being true now that there will be a
hava] battle tomorrow, for we thereby induce ourselves to sup-
Pose that tAis will not be true tomorrow evening, when the battle
Isover, but something else will, i.e. “There has been a naval battle
today’. Two different sentences are plainly involved here, but they
oth express the same proposition in the sense that to convict
any person who uttered either of error would also be to convict
oferror any person who uttered the other at the appropriate time,
The system of tenses in a language is a device whereby we
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indicate the temporal relation of our spoken or written sentence
(1.e. token-sentence) to the events of which we speak or write
A verbwith a tense is, therefore, like the demonstratives, a ‘token-
reflexive’ word, i.e. on each occasion of use it indicates the object
of discourse by relating it to the token of itself which is then
uttered or written.! To say ‘He walked’ is to indicate that thc
walking occurred bcfore the utterance of the sentence, while ‘e
walks’ indicates that it is contemporaneous, and so on. Tenses or
some similar device are therefore indispensable for the complete
expression of singular propositions, 1.e. those about unique events;
for any system of dating which may be offered as an altcrnative
must be explained by reference to the time of the utterance
through which it is introduced.

The phrase ‘to be true’ is used 1n all tenses and there are some-
what complicated rules which govern its combination with the
tenses of the subordinate clause. Thus we have, for example,
‘It was true that there would be a naval battle’, ‘It is true that
there has been a naval battle’, and ‘It is true that there will be
a naval battle’. The important thing to note 1s that in all cases
the verb ‘to be’ with ‘true’ can be ehminated in such a way as to
leave a sentence expressing a proposition which entails and is
entailed by the proposition expressed by the original sentence.
Thus the first of the sentences above can be replaced either by
‘There is a naval battle’ or by ‘There was a naval battle’,
according to circumstances, the second by “There has been a
naval battle’, and the third by ‘There will be a naval battle’.
The use of ‘is true’ or ‘was true’ is determined by conditions of
appropriateness other than the truth of the proposition designated
by the ‘that’ clause. It adds no further information. Consequently,
‘It is true that there will be a naval battle’ does not refer to the
time of utterance in any way in which ‘Therc will be a naval
battle’ does not. In short, no argument for determinism can be
drawn from this form of expression, and Aristotle is not obliged
to find here any exception to the Principle of Bivalence.

Having made a distinction between sentences and propositions,
wc can also see why it was unnecessary for Aristotle to exclude
prayers, commands, &c., from logical consideration. The linguistic
expressions for these are not statements in our first sense of the
word, nor do we in uttering them make statements in the second
sense of the word. But we cannot formulate a prayer, command,
&c., without expressing a proposition, and that proposition must
be true or false. Thus in the command ‘Shut the door’ there is
expressed the proposition that the door will be shut, and that is

1 See H Reichenbach, Elements of Symbolic Logic, p 284
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in fact true or [alse. This consideration explains the fact, which is
obvious on reflection, that commands or prayers may stand in
logical relations to each other and be of various logical forms. I{
one person says ‘Shut thc door’ and another says ‘Don’t shut
the door’, both speaking to the same hearer and in quick suc-
cession, they contradict each other. Similarly, there may be
conditional requests, e.g. ‘Please come, if it is fine’, existential
questions, e.g ‘Are there pcople on Mars?’, &c.

Statements, commands, requests, &¢., are to be distinguished
by their different functions in social life. The function of state-
ments is mainly, although not solely, to convey information, that
of commands and requests to induce people to do things, and
so on. Connected with the fact that a given type of utterance has
a certain function is the fact that an utterance not only expresses
a proposition but also manifests or evinces an attitude towards
the proposition cxpresscd. When we make statements we manifest
belief in the propositions expressed; when we give orders we
manifest a wish that the propositions expressed should be true.
We may be insincere in manifesting any of these attitudes. If we
evince belief insincerely we are said to lie, but the notion of lying
is not extended to other forms of utterance, except doubtfully to
promises. It is because the function of statements is mainly to
convey information, i.e. to induce others to accept certain pro-
positions as true, that they are evaluated mainly as true or false,
whereas commands are evaluated as wise or unwise, and not
solely by consideration of whether or not they are fulfilled. For
this reason it is usual to characterize statements in both senscs as
true or false.

It will be convenient here to enumerate various different uses
of ‘true’ and ‘false’ and to explain how they are related .

(1) Propositions are true or false in the basic sense.

(2) Token sentences are true when they express true proposi-
tions,

(3) Type-sentences of the statement variety are true when they
express true propositions. It is the (act that a given typec-sentence
containing a token-reflexive may express at one time and in one
context a true, and at another time or in another context, a false
Proposition, which led to the puzzle of the 8iocol Adyor and also
to that of chapter g of the De Interpretatione. It should be noticed
that a sen(ence containing a token-reflexive taken out of context
€xpresses no proposition at all and should not be called true or
alse, e.g. the sentence “There will be a naval battle tomorrow’
s used in this chapter, being purely illustrative, does not express
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any proposition. Such sentences are puzzling because we can say
of them that they ‘become truc’, ‘remain true for some time’,
and ‘cease to be true’, e.g. “The reigning British monaich is a
Queen’ has been true at various times in history, is now true and
will again cease to be true. This means that at certain times the
situation is such that the sentence then expresses a true proposi-
tion.

(4) A person makes a true statement when he utters a declara-
tive sentence which expresses a true proposition. He need not be
sincere: for it is possible to make a true statement by mistake,
believing oneself to be lying.

(5) Beliefs, thoughts, or opinions are true when their expres-
sions would be the expressions of true propositions.

From this account it will be seen that Aristotle made tvo mis-
takes in the De Interpretatione. In the first place, he was misled by
the confusion of sentence and statement on the one hand with
proposition on the other into a faulty argurnent about deter-
minism and so to an unnecessary limitation of the Principle of
Bivalence Secondly, by confining his attention to declarative
sentences, he suggested falsely that there cannot be logical rela-
tions between utterances of other types. These mistakes are of
considerable philosophical interest, but fortunately not of great
logical importance. The first is of no importance to Aristotle,
because, as we have noticed in our considcration of the Topucs,
he tends to confine his attention to general sentences. The puzzles
concerning tenses and token-reflexives do not arise in connexion
with general sentences of science, which, if they ever express true
propositions, always express true propositions, provided only
that the meanings of their constituent symbols remain unaltered.
Consequently Aristotle’s mistake in-chapter g of the De Inier-
pretatione has no serious consequences for nis logic as developed
in other parts of the De Interpretatrone and in the Prior Analytics.
The second mistake has also no serious consequences, since logic
1s concerned with the relations between proposttions, and once
these are worked out, the results can be applied to sentences
other than statements.

5. The Four Forms of General Statement

Aristotle is concerned in the De Interpretatione to group state-
ments in pairs such that the second is the denial of the first.
Generally, but as we have seen not always, the one will also be
the contradictory of the other in the sense that one must be true
and the other false. Apart from the dubious case of statements
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about the future, the obvious exception to this rule is the in-
definite statement, ¢ g. ‘Man is white’. The only way to deny
this is to say ‘Man 1s not white’, but as Aristotle points out these
two statements may be true together.! ‘L he indefinite statement
now drops out of logical consideration. Aristotle says in the Prior
Analytics that for purposes of syllogistic it is equivalent to the par-
ticular statement,? i.e. he treats it, according to the doctrine
foreshadowed in the Topics,’ as a disjunction of the universal and
particular and so equivalent in inferential force to the latter. This
rovides some justification for treating it as existential.

Putting aside the indefinite statement, Aristotle recognizes three
forms of statement which affirm a predicate of a subject, the
singular, the universal, and the particular. In a singular state-
ment the subject term is the name of an individual that cannot
itsell be predicated of anything else, e.g. ‘Calhas’. In a general
statcment, on thc other hand, the subject term is said to be a
symbol for a kind, e.g. ‘man’ and such that it may be predicated
of many individuals. Further, statements which concern kinds
may be distinguished according as they are or are not umversal
in scope. Thus ‘Every man is white’ is universal because it 1s
about all instances of humanity, and it must be distinguished from
the particular statement ‘Some man is white’. The most important
and influential part of his theory is concerned with the opposition
of universal and particular statements.

Combination of the distinction between universal and par-
ticular with the distinction between affirmauve and negative
yields a fourfold classification of general statements according
to the following scheme, in which each type is illustrated by
Aristotle’s own example:

Universal Affirmative (A) Universal Negative (E)
Every man is whitc No man is white

contrary

<
0/7 (}}2

P <
go‘\\\ﬁ Cfo’)’
Particular Affrmatiwe (1) Farticular Negative (O)
Some man 1s white Some man is not white
Y De Interpretatione, 7 (17°30). z An, Pr.i. 7 (29°27)s

Y Topica, iii 6 (120%15-17).
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For ease of reference we have added the vowels by which the four
types have been distinguished since the Middle Ages, but these
are, of course, no part of Aristotle’s work. The figure, which is
commonly called the square of opposition, is also not to be found
1n Aristotle’s text, but it provides a useful summary of his doc-
trine. According to his explanations, statements are opposed as
contradictories (dvriparikds) when they cannot both betrue and can-
not both be false, but ascontraries only (évavriws)* when they cannot
both be true but may both be false. Sometimes for the partcular
negative he uses the form ‘Not every man 1s white’,2 which makes
it quite clear that this is to be regarded as the simple negation of
the universal affirmative. The two particular statements have been
said by later logicians to be subaltern to the universal statements
under which they occur in the figure and sub-contrary to each other.
Although he does not use these expressions, Aristotle is 1n-
terested in the relations so described, and assumes that sub-
contraries cannot both be false though they may both be true.
This is shown by his description of them as contradictories of
contraries. He also assumes that each universal statement entails
its subaltern. Let us consider what is involved in his theory of
opposition.

The need for distinguishing between the contraries and the
contradictories of general statements shows that these have a
logical complexity not to be found in singular statements.
Although ‘Every man is white’ and ‘Some man is white’ are
grammatically similar in certain respects to ‘Socrates is white’
and ‘Plato is white’, ‘every man’ and ‘some man’ are not symbols
of the same kind as ‘Socrates’ and ‘Plato’. That 1s to say, if one
of these phrases is substituted for ‘Socrates’ in the sentence
‘Socrates 1s white’, the result differs from the original in a way in
which ‘Plato is white’ does not. This difference is ignored when
it is said without further qualfication that general statements
have the same subject-predicate form as singular statements.
Attempts have therefore been made in recent times to refarm
Aristotle’s doctrine by exhibiting more clearly the complexity
of general propositions.

These attempts start usually with the observation that par-
ticular statements, whether affirmative or negative, are assertions
of existence. Instead of ‘Some man is white’ let us write “There
exists something which is both a man and white’, or for short
“H(M&W)’, and instead of ‘Some man is not white’ the corre-
sponding formula ‘Y(M&W)’ in which the horizontal stroke is
used to make the negation of the expression over which it occurs.

T De. Int 5 (19°16-25). 2 Ibid. 8 (182%5).
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Then, assuming that the universal affirmative is to be taken as
the contradictory of the particular negative and the universal
negative as the contradictory of the particular affirmative, we
obtain the following scheme of opposition

Universal Affirmative Unwersal Negatwe
I(M&W) I(M&W)
Particular Affirmative Particular Negatwe
H(M&W) {M&W)

This method of symbohzation has the merit of bringing out two
points of considerable interest.

In the first place universal negative and particular negative
statements are grouped together as negative only because each
contains a negative particle of some sort, and it is wrong to treat
them both as negative in the same sense as ‘Socrates is not white’.
In a sentence such as ‘Some man 1s not white’ the word ‘not’
must be taken together with the word ‘white’. By the device
which is called obversion we can, if we like, write the sentence in
the form ‘Some man is not-white’ to bring out the fact that as a
whole it 1s no less affirmative than ‘Some man is white’. Similarly
‘No man is white’ can be replaced without alteration of sense by
‘Every man is not-white’, which has the same status as ‘Every
man is white’. s nistotle considered the use of privative terms and
allowed that ‘Every man 1s not-white’ could be said to entail ‘No
man is whate’,' but rejected the converse entailment, which is
required for obversion, on the ground that ‘is not-white’ might be
taken in a narrower sense than ‘is not white’.? It is true that
privative terms such as ‘unjust’ tend to acquire a positive sense
of their own which makes them contrary, rather than contradic-
tory, to the positive terms from which they are constructed ; but
we nced not be worried by this in the present context, since the
purpose of our hyphen is merely to show logical relevance and not
to create new expressions for ordinary use.

Secondly, particular affirmative and universal negative state-
ments are converfeble without alteration of sense. That is to say,
‘Some man is white’ is strictly equivalent to ‘Some white thing is
a man’ and ‘No man is white’ to ‘No white thing is a man’, In
our symbolization of the two forms of statement this is shown by
the fact that ‘M’ and 'V~ play precisely similar roles, except that
one appears before and the other after the sign of conjunction.
Universal affirmatives and paiticular negati—es, on the other

t Ibid 1o (20%20) 2 An. Pr i. 46 (518).
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hand, cannot be converted, because their terms play different
roles, as may be seen from the distribution of negation signs in
our symbolism. In the passage where he discusses conversion?
Aristotle notices that there is a difference, but maintains that the
universal affirmative is partially convertible, 1.e. that we can
argue from ‘Every pleasure is good’ to ‘Some good thing is a
pleasure’. This doctrine isobviously connected with his assumption
that universal statements entail their subalterns. For if we can
pass from ‘Every pleasure is good’ to ‘Some pleasure is good’, we
can certainly go on to say ‘Some good thing 1s a pleasurc’. But
it still remains to be considered whether inference to subalterns
is valid within the scheme now under consideration.

Ilere we come to a difficulty. If general statements conveyed
no more than we have allowed for in our nesw rendering, it would
undoubtedly be incorrect to argue from a universal statement to
the corcesponding particular statement; for the existence of a
thing of a certain kind does not follow from the non-existence of
things of another kind. Nor is this the only way in which our new
scheme differs from that of .Aristotle. So far as logic is concerned,

it is quite possible that ‘I(M&T¥V)” and “!(M& W)’ should both
express_true propositions and similarly that ‘/(M&W)’ and
“1{M&W)’ should both express false propositions. If we assume
that the statements in the first tow of our table have the relation
of Aristotle’s contraries and the statements in the second row the
relation of his sub-contraries, that is only because we assume that
there arc men, which is a contingent fact. It has therefore been
suggested that for Aristotle, and perhaps also for the ordinary
user of a natural language, universal statements always have
existential import which can be expressed in our new symbolism by
writing < {(M&W) & IM’ for the afirmative and “"{M&W) & M’
for the negative. It would, of course, be pointless to add ‘M’ to
the expression of a particular statement, since an assertion of the
existence of a man who is white, or not-white, as the case may
be, already involves an assertion of the existence of a man. This
suggestion has the ment of providing a justification for what
Aristotle says about subalternation and contrariety, but it does
not agree with his account of contradictory opposition. For the

strict negation of ‘'(M&W)& /M’ is not ‘!(M&W)’ but rather
the digjunction of this and ‘INI’. And conversely, from the falsity
of the proposition expressed by "(M&W) we cannot infer the

truth of the proposition expressed by TM&W)&!IM'. Are we

I An. Pr.i. 2 (25%).
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then to say that Aristotle’s teaching is inconsistent and to reject
that part which seems to require an assumption of existential
import for universal statcments?

For many centuries ali the relations asserted by Aristotle were
accepted without much questioning by the thousands who
studied his work. It is therefore very likely that his work is a
faithful reflection of the normal usage for sentences constructed
with words hike ‘every’ and ‘some’. And even according to the
analysis of general statements in terms of existence and non-
existence his doctrine can easily be justifi~d as a wiole, if we
suppose that he was dealing only with terms that have applica-
tion. When we confine attention to what is explicit in our sym-
bolism, we cannot maintain that the proposition expressed by

“1(M&\V)’ entails that expressed by *! (M & W)’ and excludes that

exprcessed by ‘/(M&VW)’; but it is quite proper to assert these
relations under the tacitly assumed condifion that there is at least one
man. If after hearing the conversation of Mrs. Gamp someone
said that Mrs, tlarris was wise and another said that she was not,
a third who also believed in the existence of a person called Mrs.
Harris might properly say that the two remarks were in con-
tradiction. When it had been established that there was no Mrs.
Harris, there would no longer be any point in talking about the
relation of the two remarks, since both were based on the assump-
tion of her existence and ceased to serve any useful purpose as
soon as that assumption was abandoned. But this is not to say
on the one hand that the remarks were consistent, nor yet to say
on thc other hand that they included as part of their meaning an
assertion of the existence of Mrs Harris. So, too, a certain use of a
general term may be based on the assumption that there is some-
thing answering to the term, though no assertion of exustence is
made by the use of the term. The cases are not exactly parallel,
because the assumption of application for a general term cannot
properly be identified with an intention to refer to an individual
or individuals, but the analogy is close enough to be helpful in an
explanation of the square of opposition.

When the difficulties of Aristotle’s theory of opposition were
first realized, attention was concentrated chiefly on the question
whether universal statements could properly be said to entail
their subalterns, and the notion of existential import was intro-
duced as something required especially for the understanding of
Universal statements within the Aristotclian scheme, But it is a
mistakc to suppose that all can be set right by consideration
of the way 1n which Aristotlc used statements of this form. Un-
less we tacitly assume that there is at least one man, we are not
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entitled to assert with Aristotle that of the particular statements
‘Come man is white’ and ‘Some man is not white’ one or other
must be true. Nor is 1t enough tfo say that for .\ristotle’s purposes
the general terms must be assumed to have application when
they appear as the subjects of statements. I'or it is part of
Aristotle’s doctrine that particular affirmative and universal
negative statements can both be converted simply, which implies
that in these cases the predicate terms must be assumed to have
application as well as the subject terms. In particular afirmative
statements the fulfilment of the requirement is automatic: if any-
one asserts that some man is white, he commits himself thereby
to the assertion that there is at least one white thing. But when
Anstotle claims the right to pass from ‘No man is white’ to ‘No
white thing 1s a man’ and from this in turn to ‘Some white thing
is not a man’, he reveals that he assumes not only the existence of
at least one man but also the existence of at least one white thing,
where the second assumption is independent of the first.

In order to justify Aristotle’s doctrine as a whole it is necessary,
then, to suppose that he assumed application for a// the general
terms with which he dealt. 'To a modern logician this seems a
rather curious restriction of the scope of logic. For it is not at all
difficult 1o construct a general statement in which at least one of
the terms lacks application, e.g. ‘No mathematician has squared
the circle’; and once this has been realized, it becomes clear that
there are advantages in a system where postulates of existence
occur only explicitly. How was it that Anstotle failed to notice
this? The explanation may be that he wasinterested already in the
project of a syllogistic system where every term is capable of
occupying either the subject or the predicate position in a state-
ment. General terms which occur in the subject position must be
nouns or noun phrases, and existential import (in the sense of a
suggestion or implication, as distinct from an explicit assertion)
attaches naturally to these. If we try to convert ‘No mathematician
has squared the circle’, we must begin by rewriting it in the
form ‘No mathematician is a person who has squared the circle’
and then go from this to ‘No person who has squared the circle
is a mathematician’. But the second form of words suggests
already, as the first did not, that someone has squared the circle.
So strong is the suggestion of application or reference conveyed
by the use of nouns that when we want to use a noun without
cxistential 1mport we must provide specially for the cancelling
of the suggestion. We may, for example, employ the conditional
form of the verb, as in the sentence ‘A dragon would be a dan-
gerous pet’, or we may employ a prefix which combines the









