ARISTOTLE’S LOGIC 195

trialism, with a sciendific technique very different from traditional
culture. A third cause was popular education, which conferred the
power to read and write, but did not confer culture; this enabled a
new type of demagoguc to practise a new type of propaganda, as
seen in the dictatorships.

Both for good and evil, therefore, the day of the cultured gentle-
man is past.

CHAPTER XXII

Aristotle’s Logic

RISTOTLE’'S influence, which was very great in many dif-
ferent fields, was greatest of all in logic. In late antiquity,
when Plato was still supreme in metaphysics, Aristotle was
the recognized authority in logic, and he retained this position
throughout the Middle Ages. It was not tll the thirteenth cent
that Christian philosophers accorded him supremacy in the field of
metaphysics. This supremacy was largcly lost after the Renaissance,
but his supremacy in logic survived. Even at the present day, all
Catholic teachers of phjlosophy and many others still obstinately
reject the discoveries of modern logic, and adhere with g strange
tenacity to a system which is as dcﬁnitely antiquated as Ptolemaic
stronomy. This makes it difficult to do historical justice to Aristotle.
His present-day influence is so inimical to clear thinking that it is
1ard to remember how great an advance he made upon all his prede-
essors (including Plato), or how admirable his logical work would
till seem if it had been a stage in a continual progress, instead of
reing (as in face it was) a dead end, followed by over two thousand
ears of stagnation. In dealing with the predecessors of Aristotle, it
} ot necessary to remind the reader that they are not verbally in-
pired; one can therefore praise them for their ability without being
pposed to subscribe to all their doctrines. Aristotle, on the con-
ary, is still, especially in logic, a battle-ground, and cannot be
eated in a purely historical Spirit.
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196 ANCIENT PHILOSOPHY

Aristotle’s most important work in logic is the doctrine of the
syllogism. A syllogism is an argument consisting of three parts, a
major premiss, a MINOT premiss, and a conclusion. Syllogisms are of
a number of different kinds, each of which has a name, given by the
scholastics. The most familiar is the kind called “Barbara™

All men are morral (Major premiss).
Socrates is a man (Minor premiss).
Therefore: Socrates is mortal (Conclusion).
Or: All men are mortal.

All Greeks are men.

Therefore: All Greeks are mortal.

(Aristotle does not distinguish between these two forms; this, as we
shall sec later, is a mistake.)

Other forms are: No fishes are rational, all sharks are fishes, there-
fore no sharks are rational. (‘This is called “Celarent.”)

All men are rational, some animals are men, therefore some ani-
mals are rational. (This is called “Darii.””)

No Greeks are black, some men are Greeks, therefore some men
are not black. (This is called “Ferio.”

These four make up the “first figure”; Aristotle adds a second and
third figure, and the schoolmen added a fourth. It is shown that the
three later figures can be reduced to the first by various devices.

There are some inferences that can be made from a single premiss.
From “some men are mortal” we can infer that “some mortals are
men.” According to Aristotle, this can also be inferred from “all men
are mortal.” From “no gods are mortal” we can infer “no mortals are
gods,” but from “some men are not Greeks” it does not follow that
“some Greeks are not men.”

Apart from such inferences as the above, Aristotle and his fol-
lowers thought that all deductive inference, when strictly stated, is
syllogistic. By setting forth all the valid kinds of syllogism, and setting
out any suggested argument in syllogistic form, it should therefore
be possible to avoid all fallacies.

This system was the beginning of formal logic, and, as such, was
both important and admirable. But considered as the end, not the
beginning, of formal logic, it is open to three kinds of criticism:
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(1) Formal defects within the system itself.

(2) Over-estimation of the syllogism, as compared to other forms
of deductive argument.

(3) Over-estimation of deduction as a form of argument.

On each of these three, something must be said.

(1) Fornmal defects. Let us begin with the two statements “Socrates
is a man” and “all Greeks are men.” It is necessary to make a sharp
distinction between these two, which is not done in Aristotelian logic.
The statement “all Greeks are men” is commonly interpreted as
implying that there are Greeks; without this implication, some of
Aristotle’s syllogisms are not valid. Take for instance:

“All Greeks are men, all Greeks are white, therefore some men
are white.” This is valid if there are Greeks, but not otherwise. 1f
I were to say:

“All golden mountains are mountains, all golden mountains are
golden, therefore some mountains are golden,” my conclusion would
be false, though in some sense my premisses would be true. If we are
to be explicit, we must therefore divide the one statement “all Greeks
are men” into two, one saying “there are Greeks,” and the other
saying “if anything is a Greek, it is a man.” The latter staternent is
purely hypothetical, and does not imply that there are Greeks.

The statement “all Greeks are men” is thus much more complex
in form than the statement “Socrates is 2 man.” “Socrates is a man”
has “Socrates” for its subject, but “all Greeks are mer” does not have
“all Greeks” for its subject, for there is nothing about “all Greeks”
either in the statement “there are Greeks” or in the statement “if any-
thing is a Greek it is a man.”

This purely formal error was a source of errors in metaphysics and
theory of knowledge. Consider the state of our knowledge in regard
to the two propositions “Socrates is mortal” and “all men are mortal.”
In order to know the truth of “Socrates is mortal,” most of us are
content to rely upon testimony; but if testimony is to be reliable,
it must lead us back to some one who knew Socrates and saw him
dead. The one perceived fact—the dead body of Socrates—together
with the knowledge that this was called “Socrates,” was enough to
assure us of the mortality of Socrates. But when it comes to “all
men are mortal,” the matter is different. The question of our knowl-
edge of such general propositions is a very difficult one. Sometimes
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they are merely verbal: “all Greeks are men” is known because noth-
ing is called “a Greek” unless it is 2 man. Such general statements
can be ascertained from the dictionary; they tell us nothing about
the world except how words are used. But “all men are mortal” is
not of this sort; there is nothing logically self-contradictory about an
immortal man. We believe the proposition on the basis of induction,
because there is no well-authenticated case of a man living more than
(say) 150 years; but this only makes the proposition probable, not
certain. It cannot be certain so long as living men exist.

Metaphysical errors arose through supposing that “all men” is
the subject of “all men are mortal” in the same sense as that in which
“Socrates” is the subject of “Socrates is mortal.” It made it possible
to hold that, in some sense, “all men” denotes an entity of the same
sort as that denoted by “Socrates.” This led Aristotle to say that
in a sense a species is a substance. He is careful to qualify this state-
ment, but his followers, especially Porphyry, showed less caution,

Another error into which Aristotle falls through this mistake is to
think that a predicate of a predicate can be a predicate of the original
subject. If 1 say “Socrates is Greek, all Greeks are human,” Aristotle
thinks that “human” is a predicate of “Greek,” while “Greek” is a
predicate of “Socrates,” and obviously “human” is a predicate of
“Socrates.” But in fact “human” is not a predicate of “Greek.” The
distinction between names and predicates, or, in metaphysical lan-
guage, between particulars and universals, is thus blurred, with disas-
trous consequences to philosophy. One of the resulting confusions
was to suppose that a class with only one member is identical with
that one member. This made it impossible to have a correct theory
of the number one, and led to endless bad metaphysics about unity.

(2) Ower-estimation of the syllogism. The syllogism is only one
kind of deductive argument. In mathematics, which is wholly deduc-
tive, svllogisms hardly ever occur. Of course it would be possible to
re-write mathematical arguments in svllogistic form, but this would
be very artificial and would not make them any more cogent. Take
arithmetic, for example. If I buy goods worth $4.63, and tender a $5
bill in payment, how much change is due to me? To put this simple
sum in the form of a syllogism would be absurd, and would tend to
conceal the real nature of the argument. Again, within logic there
are non-syllogistic inferences, such as: “A horse is an animal, there-
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fore a horse’s head is an animal’s head.” Valid syllogisms, in fact, are
only some among valid deductions, and have no logical priority over
others. The attempt to give pre-ciminence to the syllogism in dedue-
cion misled philosophers as to the nature of mathematical reasoning,
Kant, who perceived that mathematics is not syllogistic, inferred that
it uses extra-logical principles, which, however, he supposed to be
as certain as those of logic. Fe, like his predecessors, though in a dif-
ferent way, was misled by respect for Aristotle.

(3) Over-estimation of deduction. The Greeks in general atcached
more importance to deduction as a source of knowledge than modern
Philosuphers do. In this respect, Aristotle was less at fault than Plato;
he repeatedly admitted the importance of induction, and he devoted
considerable attention to the question: how do we know the first
premisses from which deduction must stare? Nevertheless, he, like
other Grecks, gave undue prominence to deduction in his theory of
knowledge. We shall agree that Mr. Smith (say) is mortal, and we
may, looscly, say that we know this because we know that all men
are mortal. But what we really know is not “all men are mortal”;
we know rather something like “all men born more than one hun-
dred and fifty years age are mortal, and so are almost all men born
more than one hundred vears ago.” This is our reason for thinking
that AMr. Smith will die. But this argument is an induction, not a
deduction. It has less cogency than a deduction, and yields only a
probability, nota certainty; but on the other hand it gives new knowl-
edge, which deduction does not. All the important inferences outside
logic and pure mathemarics are inductive, not deductive; the only
exceptions are law and theology, each of which derives its first prin-
ciples from an unquestionable text, viz. the statute bools or the
scriptures.

Apart from The Prior Analytics, which deals with the syllogism,
there are other writings of Aristorle which have considerable im-
portance in the history of philosophy. One of these is the short work
on The Categories. Porphyry the Neoplatonist wrote a commentary
on this book, which had a very notable influence on medieval phi-
losophy; but for the present let us ignore Porphyry and confine our-
selves to Aristotle.

What, exactly, is meant by the word “category,” whether in Aris~
totle or in Kant and Hegel, I must confess that 1 have never been able
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to understand. 1 do not mysclf believe that the term “category” is
in any way useful in pht losophy, as Icm-cscntmo" any clear idea. There
are, in \rlst(»dc en wtumncs substance, qtmxmt\ wni‘t\' relation,
place, titne, position, st aammn and affection. The only definition
offered of the rerm ¢ vwm\ Tisr S apmsxmm which are in no way
composite signif}' Tand thux follows the above list. This scems to
mean that every word of which the mecaning s not C(\mp(:-um‘\cd of
the meanings of other w ords signifies a substance ora quantity or etc.
There is no suggestion of any pri mciple onw hich the list of ten catego-
rics has been compi ted.

“Subsrance” 18 pnmm!v what s not pudxm ¢ of a sul ]CLt nor

Pi{‘»(.!)f ina S\li) cet. Al 'Hﬂ(* 18 Sdid Y{) W }JXC%LHY na ‘sUb uLf W ﬂC’l

though not a part of the subject, it cannot €x ist without the subject,
The instapces given are a ptcuv of grammang al know cdgc which s
present ina mtmi and a cerrain whiteness which may be present in
a bodv. A substance in the above primary sense s an individual thing
or person or animal. Bur in a sceondary serse a species or A genus—
g, “iman’ or CanimalT—may Le called a substance. This uumdar\*
cense seems indefensible, ami n;mmd the door, in later writers, to
much lmd mcmphysics,

The Posterior Analyticsis a work largely concerned with a ques-
fon W ln(h must trouble any deducrive
first pummc‘s obtained: Simce deduction must start from somewhere,

theory, namely: How are

we must bcmn with something \mpwv ed. which must be known

otherwise than by demonstration. T shall not give Aristotle’s theory
in detail, since 1t da%mm upon the notion of essence. 2 \ definition,
he savs, is 2 statement of a ihma essential narure. The notion of
essence 1S an intimate part of everv p hilosophy subscqucnt to Aristotle,
untl we come to modern times. Ir is, in my opinion, a h()pdessl_v
muddie-headed notion, but its historical importance requires us to
sav something about it.

Thc essence” of a thing appears to have meant “those nf its prop-
erties which it cannot change w ithout losing s identity. * Socrates
mav be sometimes happy. cometimes sad; sometimes w ¢ll, sometimes
il Since he can change these prnpemcs without ceasing to be Soc-

rates, they are no part of his essence. But it 15 xupp()sed to be of the
essence of Socrates that he is a man, though a Pvthagorean, w ho be-
lieves in transmigration, will not admit this. In cht the quesnon of
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“essence” is one as to the use of words. We apply the same name,
on different occasions, to somewhat different occurrences, which we
regard as manifestations of a single “thing” or “person.” In fact, how-
ever, this is only a verbal convenience. The “essence” of Socrates
thus consists of those properties in the absence of which we should
not use the name “Socrates.” The question is purely linguistic: a
word may have an essence, but a thing cannot,

The conception of “substance,” like that of “essence,” is a trans-
ference to metaphysics of what is only a linguistic convenience. We
find it convenient, in describing the world, to describe a certain
number of occurrences as events in the life of “Socrates,” and a cer-
tain number of others as events in the life of “Mr. Smith.” This leads
us to think of “Socrates” or “Mr. Smith” as denoting something that
persists through a certain number of years, and as in some way more
“solid” and “real” than the events that happen to him. If Socrates is
ill, we think that Socrates, at other times, is well, and therefore the
being of Socrates is independent of his illness; illness, on the other
hand, requires somebody to be ill. But although Socrates need not
be ill, somzething must be occurring to him if he is to be considered
to exist. He is not, therefore, really any more “solid” than the things
that happen to him.

“Sabstance,” when taken seriously, is a concept impossible to free
from difficulties. A substance is supposed to be the subject of prop-
erties, and to be something distinct from all its properties. But when
we take away the properties, and try to imagine the substance by
itself, we find that there is nothing left. To put the matter in another
way: What distinguishes one substance from another? Not difference
of properties, for, according to the logic of substance, difference of
properties presupposes numerical diversity between the substances
concerncd. Two substances, therefore, must be just two, without
being, in themselves, in any way distinguishable. How, then, are we
ever to find out that they are two?

“Substance,” in fact, is merely a convenient way of collecting
events into bundles. What can we know about Mr. Smith? When
we look at him, we see a pattern of <olours; when we listen to him
talking, we hear a series of sounds. We believe that, like us, he has
thoughts and feelings. But what is Mr. Smith apart from all these
occurrences? A mere imaginary hook, from which the occurrences
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are supposed to hang. They have in fact no need of a hook, any more
than the earth needs an elephant to rest upom. Any one can see, in
the analogous case of 2 gengraphical region, that such a word as
“France” (say) is only 2 linguistic convenience, and that there is not
a thing called “France” over and above its various parts. The same
holds of “Mr. Smith”s it is a collective name for a number of occur-
rences. If we take it as anything more, it denotes something com-
pletely unknowable, and therefore not needed for the cxpression of
what we know.
“gubstance,” in a word, is a metaphysical mistake, due to trans-
ference to the world-structure of the structure of sentences composed
of a subject and a predicate.

I conclude that the Aristotelian doctrines with which we have
been concerned in this chapter are wholly false, with the exception
of the formal theory of the syllogism, which is unimportant. Any
person in the present day who wishes to learn logic will be wasting
his time if he reads Aristotle or any of his disciples. None the less,
Aristotle’s h)gical writings show great ability, and would have been
useful to mankind if they had appeared at a time when intellectual
originality was still active. Unfortunately, they appcared at the very
end of the creative period of Greek thought, and therefore came to
be accepted as authoritative. By the time that logical orginality re-
vived, a reign of two thousand years had made Aristotle very difficult
to dethrone. Throughout modern times, pmcticaﬂy every advance in
science, in logic, of in philosnphy has had to be made in the teeth of
the oppositi(m from Aristotle’s disciples.
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CHAPTER XXIII

Aristotle’s Physics

N this chapter I propose to consider two of Aristotle’s books,
the one called Physics and the one called On the Heavens. These
two books are closely connected; the second takes up the argu-

ment at the point at which the firse has left it. Both were extremely
influential, and dominated science until the time of Galileo. Words
such as “quintessence” and “sublunary” are derived from the theories
expressed in these books. The historian of philosophy, accordingly,
must study them, in spite of the fact that hardly a sentence in either
can be accepted in the light of modern science.

To understand the views of Aristotle, as of most Greeks, on physics,
it is necessary to apprechend their imaginative background. Every
philosopher, in addition to the formal system which he offers to the
world, has another, much simpler, of which he may be quite un-
aware. If he is aware of ir, he probably realizes that it won't quite
do; he therefore conceals it, and sets forth something more sophisti-
cated, which he believes because it is like his crude system, but which
he asks others to accept because he thinks he has made it such as
cannot be disproved. The sophistication comes in by way of refuta-
tion of refutations, but this alone will never give a positive result:
it shows, at best, that a theory mury be true, not that it 777ust be. The
positive result, however little the philosopher may realize it, is due
to his imaginative preconceptions, or to what Santayana calls “ani-
mal faith.”

In relation to physics, Aristotle’s imaginative background was very
different from that of a modern student. Now-a-days, a boy begins
with mechanics, which, by its very name, suggest‘s machines. He is
accustomed to motor-cars and aeroplanes; he does not, even in the
dimmest recesses of his subconscious imagination, think that a motor-
car contains some sort of horse in its inside, or that an aeroplane flies




