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PREFACE

A cuaracterisTic of the work of Philip Henry Wick-
steed was his deep interest in the sources of any
literature he sought to understand, and his long study
of the Middle Ages, represented by such minds as
those of Aquinas and Dante, constantly led him back
to the classics and eventually to a serious study of
Aristotle as the great master of Mediaeval Philosophy.

But though he considered Aristotle was for various
reasons more intelligible to the mediaeval scholar
than to us, he did not believe that his importance to
the world had decreased. His own thought ranged
from man’s urgent material needs, represented by
Economes, to his deepest spiritual necds, represented
by Religion. He would not have considered it an
exaggerated claim that Aristotle’s practical genius
working upon the Greek love of thought for its own
sake, made his mind and method of vital importance
in almost all our modern problems: a touchstone
clear of the structure and débris of ages we stand on,
and of the utilitarian element so difficult, if not im-
possible, to escape to-day, and yet so practical a
danger to the value we call truth.

When he left London to live in the country some
thirty years ago, he conceived the project of trans-
lating the Physics, and after a severe illness in 1918
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PREFACE

which compelled him to give up his lecturing, it be-
came more and more his principal literary occupation.
In 1924 the work was sufficiently advanced to be sub-
mitted to the directors of the Loeb Classies, who
accepted it for publication in their series.

Both the scholarly and the popular character of this
series made a strong appeal to him, and one of its
features—the inclusion of the Greek text—seemed of
particular importance in a work intended to be an in-
terpretative paraphrase. With Aristotle’s text at
hand for reference 1t would seem justifiable to express
the same Greek word by different English ones and
different Greek words by the same English one, when-
ever Aristotle’s intention seemed subtly different or
subtly akin,

In these gencral principles and in the whole con-
ception and purpose of the work, he was supported by
the sympathy of Professor Gilbert Murray, who, in
the midst of ﬁis many activities, never fuiled to show
a practical and enlightening interest in the work.
Grateful acknowledgements have at the same time to
be made to Professor E. H. Neville for criticisms and
suggestions on certain points submitted to him at the
translator’s request, and on others which have arisen
in course of preparation for the press; also to Sir
Thomas Heath and to several others for generous
help and advice.

‘When the first draft of the paraphrase was finished,
the writing of the Arguments and expository notes
and of the various introductions was begun, while at
the same time a careful and systematic revision of the
translation was proceeding. Of this the only part
brought to something like its present form was the
first few chapters of Book IV,
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It was at this critical stage of the work and with
only a few months’ warning that Philip Wicksteed
received the final summons to cease labour. Rapidly
increasing infirmity made it impossible for hiin to do
without secretarial assistance, and one of his grand-
children (the grandchild also of his friend and master,
the late Abraham Kuenen of Leiden) suspended her
own studies in order to come and help him. Shortly
before his death he dictated the following for inclusion
in the preface of the book :

“1 should not have been able to carry on the
work at all when I became unable to manipulate
my books and find references, without the help of
my granddaughter, Emily Kuenen. She was a
highly intelligent amanuensis, capable of finding
all the relevant passages in the Greek, Mediacval
and Renaissance commentaries, with complete
understanding of my purpose, and suhmitting them
to my judgement with the utmost economy of cffort
on mwy part.”

It soon became evident that it was a question of
weeks, not of months, and when he saw that there was
no possibility of being able to get the book ready for
the press himself he sent an urgent call to his old
friend, Mr. J. V. Saunders: ‘‘ Saunders,” he said,
* will know when I have made a mistake, and when I
have said it on purpose.” Mr. Saunders came im-
mediately, and, with much diffidence, agreed to
shoulder the responsibility, and they conferred to-
gether whenever it was possible to do so.

But as every writer knows, the last stages of a work
tend to lengthen out, and the labourer’s tale of days
was progressively drawing in. It was my privilege to
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be with him for several days in his last week and for a
few hours at the very end. His spirit never flagged,
and he greeted me on my arrival one evening with
radiant delight at having completed an exceptionally
good day’s work, that had taken him to within a few
pages of that part of the revision which he still hoped
to complete, Later in the evening Mr. Trancis
Cornford, who was intimate with some members of
the family and whom my father had expressed a
desire to see, arrived from Cambridge., My father
saw him for a few moments and explained his plan of
action. They had only once met, many years before,
but the two now passed from the status of fellow
scholars to that of intimate friends. The next day a
few more pages of the revision were done, but there
remained some five or six which he was never able to
attempt. For two or three days it was still occasion-
allfr possible to dictate notes, and Mr. Cornford was
able to get some valuable points clearly set forth, But
from the hour of his arrival the future of the book
could no longer be a matter of anxiety to my father
himself, to Mr. Saunders. or to any other. Mur. Corn-
ford has shown himself continuously anxious not only
to spare no pains in perfecting the work, but, in con-
stant consultation with Mr, Saunders and with my
sister, Rebecca, to preserve everything possible of
my father’s spirit in it.

During my father's last years my sister was
probably more intimate than anyone else with
his mind and work, and has therefore been able
to supply many links between his written and
spoken word. She has prepared from wms. notes
left by my father the section, in the General In-
troduction, on the principles of translation adopted
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in the work, and she is mainly responsible for the
Note on Mathematical Conceptions.

My, Cornford sends the following for inclusion in
the Preface :

“ It is due to Dr. Wicksteed’s memory and to the
reader that I should explain, as exactly as I can,
what I have done towards the preparation of this
book for the press.

* Although I had looked forward to the appear-
ance of this translation, I had never seen any part
of it when, within a week of Dr. Wicksteed’s death,
I was summoned to Childrey. I came without any
idea that it would be my privilege 1o share in the
inheritance of his work. He was still able, by an
heroie effort of will, to dictate notes bearing upon
certain points that were on his mind; but, not
having read the translation, I could not ask those
questions to which we have since had to find an
answer. Moy, Saunders welcomed my help with the
generosity of a brother in scholarship, and it was
agreed that he and I, in collaboration with Miss
Rebecca Wicksteed, should do what remained to
be done. Since each of us lives at a long distance
from the others, it became obvious that one of us
should revise the text and translation and submit
the result to his colleagues. As I had some special
knowledge of Greek philosophy, this task fell
to me.

“When I had taken the manuscript away and
examined it, I found that, while some parts had
been re-written several times, others had not been
thoroughly revised. Only a part of Book IV (the
Introduction and Chapters I-V) had gone to the
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press and been corrected in proof by Dr. Wicksteed.
The rest of the translation still contained such in-
aceuracies, and even positive mis-renderings, as any
scholar, translating so difficult a work, would be
likely to leave uncorrecled in his earlier drafts. I
conceived it lo be my task to bring the translation
closer to the Greek, in so far as this could be done
without spoiling its intended character.

“ It was a delicate matter to retouch the work of
a master whose approach to any subject was
marked by a singular independence. My diffi-
culties were the greater because the translator had
not prepared a Greek text beyond Book I, and I
was not scldom in doubt as to the reading he had
adopted. He seems to have worked sometimes
with the Berlin edition, sometimes with the Tauch-
nitz text of 1881, whose obsolete readings and
grotesque punctuation here and there misled
him. He did not, so far as I know, possess Prantl’s
edition of 1879 (Teubner), which is out of print
and hard to obtain. M. Carteron’s text and trans-
lation (Paris, 1926) appeared too late to be of
much use.

It was nol my business to re-edit the text of
the Physics ; on the other hand, I was bound to
print what seemed, upon the evidence available,
most likely to have been written by Aristotle. I
have no knowledge of the mss. beyond what can
be learnt from the critical apparatus of the above-
named editions, from Diels, Zur Tertgeschichte der
aristotelischen Physik (Abhandl. d. k. pr. Ak. der
Wiss., Berlin, 1882), and from Torstrik (Phlologus,
xii, 494 ). I have constantly consulted the com-
mentaries of Themistius, Philoponus, and Simplicius.
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Apart from Book IV. Chapters 1-V, the text I have
printed is the best I could construet with these
materials. It differs from the current texts chiefly
in paragraphing, in the accentuation of enclitics,
and in punctuation. No two editors will ever agree
upon the punctuation of Aristotle, and my only
guide has been the desire to make the structure
and meaning of each sentence, as I understood 1t,
as clear as possible to an eye accustomed to the
punctuation of contemporary Enghsh (rather than
German) books. Where the reading and interpre-
tation are doubtful, I have sometimes been unable
to find out how the tranglator arrived at his para-
phrase, which at such points naturally tends to be
freer than elsewhere; and I have printed what
appears to me to be the best anthenticated text,
adding a literal translation 1n a note. As a rule, 1
have given a critical note only where the reading
has not the authonty of any of Bekker’s mss., but
is erther found in the Greek commentaries or due
to conjecture. Professor Ross of Oriel College has
kindly helped me with his judgement upon a few
very difficult passages.

* The additions I have made to the Arguments
and notes are enclosed in square brackets with my
initial [C.]. The large number of minor changes and
corrections in the translation could not be marked
in any way without making the book unreadable.
Yor these alterations, though they have been sub-
mitted to Miss Wicksteed and Mr. Saunders, I
must bear the responsibihty. The editors of the
Series were good enough to allow me an entirely
free hand.

* The final result might be described as an un-
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principled compromise, I must have made many
changes which Dr, Wicksteed would have rejected
with characteristic vehemence. On the other hand,
I have let some interpretations stand, which strike
me as doubtful, only in some cases offering an alter-
native rendering in a note. So I may claim that, if
I should not have satisfied him, neither have I
satisfied myself.

“I cannot end without looking back to the ex-
perience of that last week at Childrey. It was as if
we were witnessing a conflict between the spirit of
aman entircly fearless and Death himself. With a
foree of will that touched the linut of human power,
he seemed to be holding the phantom at arm’s
length until he was assured that his work would be
finished. He left us hke Heracles refusing to linger
with Admetus and the restored Alcestis because he
was bent upon some new labour that lay beyond his
defeat of Death.

F. M. Conrnrorb.”

Mr. Cornford left Childvey only when the master’s
mind at last began to flag, holding still undimmed
its courage. Then, on the second evening following,
as the sunset faded and the stars shone in through
the open window, Philip Wicksteed, conscious to the
last and in deep peace of spirit, joined the company
of his masters.

Josepn WICKSTEED.

Childrey, Jonuary 1929.
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GENERAL INTRODUCTION’
I, WuAT TO EXPECT FROM THE PHvsIics

Tue title * Physics’ is misleading, and the reader
must expect to ﬁnd little or nothmg that it suggests
in this treatise. ‘ Lectures on Nature,” the alterna-
tive title found in edltmns of the Greek text, is more
enhghtenmg But * Principles of Natural Philo-
sophy ’ (as the term would have been understood in
the eighteenth and earlier nineteenth centuries)
would be better still.

The realm of Nature, for Aristotle, includes all
things that move or change, or that come and go,
either m the sense of passing from ‘ here ' to * there,’
ar in the more extended sense of passing from ‘ this’
to ‘ that,” which latter phrase is equivalent to ‘ be-
coming something that it was not '—a solid becoming
a liquid, or a hot thing becoming cold, for instance.

Thus anything that ‘ becomes ’ this or that (sub-
stantively or qualitatively), any concrete thing to
which, as such, an inception of being or a cessation
from being can be assigned, belongs to the realm of
Nature ; but so also do things eternal if, and in so
far as, they move or otherwise change. Thus the
ultimate ‘matter’ which, according to Aristotle,
underlies all the elementary substances must be
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INTRODUCTION

studied, in its changes at least, by the Natural Philo-
sopher. And so must the eternal heavenly spheres
of the Aristotelian philosophy, in so far as they them-
selves move or are the causes of motion in the
sublunary world.

Thus all things of which motion, change, or be-
coming (v.c. the inception of, and cessation from,
‘being this or that’) can be predicated are the
subject matter of the study of Nature.

What is excluded, then? Not Psychology. For
although it may be a disputable point whether the
‘being ’ of the (human) psyche (or ‘ soul’) had any
inception or will have any cessation, it is at least
certain that it passes from one state or act of con-
sciousness to another, whereas if there are (as
Aristotle believed there were) immaterial beings,
and one supreme being, not subject to conditions of
time, place, matter, dimension, or change of con-
sciousness, the study of them, if possible at all, must
lie outside the realm of Nature. But yet the study
of Nature may point beyond itself to the necessity
and possibility of such a Theology®; and it is one
of Aristotle’s directive purposes throughout the
Plysics to prove that it actually does so,

For the purposes of this Introduction it is un-
necessary to pursue the subject of the division of
studies any further. Enough has been said to show
that the domain of Avistotle’s Natural Philosopher
extends beyond what we call (or used to call) Natural
Philosophy.

But the Physics only covers the principia or funda-
mental and elementary problems of Natural Philo-

¢ QOne of the titles given by Aristotle to the work called
by us, but never by him, the Metaphysics.
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INTRODUCTION

sophy. It was actually known to Dante and the
Schoolmen as the ‘ First Book ’ on ‘ Nature,” and in
Avicenna’s paraphrase of Aristotle’s works the
Psychology was enumerated as the ‘ Sixth Book * of
the ‘ Things of Nature.’

What, then, are the elements or principles of the
study of Nature ? Hardly a trace of what we under-
stand by Physics will be found amongst them. They
are concerned with the analysis of the conceptions of
change, becoming, and so forth, What is ‘ motion ’ 2
What, if anything, are we to say to those who deny
that there is such a thing ? If motion means change
of place, what does ‘ place’ mean? If movements
take time, what does ‘ time ’ mean? What is the
meaning of an acorn being potentially but not
actually an oak, or of cold water being potentially
hot water ¢ What, indeed, is the difference between
the potentiality of anything ‘becoming’ one of
several things and the actuality of its being the one
thing it is? And why are potentialities at once so
varied and so strictly limited? Or again, when
things change, why do they change ? And what do
I mean by the cause or causes of change ? Are the
changes, so far as they are natural, purposeful ?
Have they an aim ? And if so, do they always hit
the mark they aim at ?

These, and such as these, are the fundamenial
questions and concepts with which Axistotle deals
in the Physics, and since he was neither an experi-
menter nor a close observer of falling, moving,
floating, rising or sinking, expanding or contracting
bodies, and does not know anything of what we
understand by Chemistry, we shall not find in the
Physics anything analogous to the close observation
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of sea animals, for instance, or the insight into
comparative anatomy and embryology, which excite
the admiration of biologists in Aristotle’s biological
treatises,

Nor again shall we find anything corresponding
to the insight into the processes of the human mind
and principles of human conduct which make some
direet or indirect acquaintance with Avistotle’s
logical treatises, his Psychology, his Ethics, his
Politics, or his aesthetical treatises, the common
property of all students and the still living inspiration
or direction of so much of their thinking.

Nor, yet again, shall we find in the Physics what
we might more reasonably expect, namely a sheaf
of those inspired guesses that students of the * Pre-
Socratics ' delight in culling and that cause such
wonder and delight in the mind of the general
reader—a heliocentric cosmos, for instance, or an
elaborated atomic theory of matter, or the belief
that hfe on the dry land was developed out of life in
the sea.

Indeed, in the most important of these matters
Aristotle was on what is generally called the * wrong
side,” though it does not follow that he was not on
the ¢ right path.” For he generally had good reasons
for his wrong opinions.®

Aristotle himself did not undervalue the ‘ sagacity ’
that foresees a conclusion that it has not reached,
but he also very well knew the difference between
shooting at a mark though you miss it, and shooting
at a venture though you make a valuable hit ; and

¢ Even for his (admittedly erroneous) belief that the heart
wag the seat of mental function, which Plato (rightly)
assigned to the brain,
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it has been said of the * Ancients ’ at large that * they
said everything, but proved nothing.’

What, then, are we to expect from the Physics ?
Something that is still of philosophical interest ; very
much that is of historic interest and that has entered
deeply into the texture of our language ; much of
purely intellectual interest and bracing gymnastic ;
but also much that is of vital significance in relation
to that borderland between physical and metaphysical
thought where mathematics and philosophy meet.

The preseni translation has been inspired by a
conviction that contemporary philosophic thought
and discussion is seriously handicapped by the fact
that Avistotle’s Physics is practically unread, and
without such help as is here attempted must remain
unreadable except to a few special students.

It must be in the progress of the work itself, if at
all, that this convietion must be justified ; but this
section of the Introduction may be concluded by a
bare indication of the way in which the elementary
philosophy of mathematics enters into the tissue of
the Physics, and of the points on which Aristotle
insists,

Many of the Catholic theologians insist on the
services rendered by heretics in compelling the
Church to bring out points that gave precision and
support to the faith but could hardly have been
understood except when the fatal effects of over-
looking them had been developed by the heretics.
So Aristolle found that the metaphysicians who
denijed that motion or change could possibly exist—
the Paradox of Achilles and the Tortoise, by which
Zeno tried to prove that the quicker could never
overtake the slower, being the stock instance—
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compelled him to go outside his domain of Nature
in order to rid his readers of a bewildered obsession
by the thought that, after all, the study of moving
and changing things must bhe all in vain, since great
thinkers had proved that there was no such thing as
change or motion.

This led him to such conclusions as the following,
the bearing of which upon thought it will be our task
to develop. Time is the non-spatial dimension of
movement. The infinile is not an ‘ all-embracing ’
totality, but ‘ that of which there is always more.’
‘ Infinity,” therefore, is adjectival or adverbial rather
than substantival. A line is infinitely divisible, but
it cannot be infinitely divided. A potentiality may
be infinite, for it may be inexhaustible ; an actuality
cannot be infinite, for it would be the totality of
that of which there is more. A point is not a
component of a line, nor 2 *now ’ a component of a
‘ period of time.” There can be no ' next point’ to
agiven point.  Motion ’is not made up of * stations,’
nor a ‘line’ of ‘ points,” nor a ‘lapse of time’ of
‘ nows.’

The bearing upon philosophical discussions of
to-day of the refutation of the paradoxes of Zeno
based upon such considerations as these will be
obvious enough to the reader.

1I. Aristorie’s PuaiLosopiry

1. Mind and Matter, and iheir meeting-ground

Aristotle will never satisfy the metaphysicians, for
he ignores, or rules out, many of the most funda-
mental problems on which they are engaged.
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On the other hand, he is often claimed as the
philosopher of common sense, for his fundamental
assumptions are frequently the very ones that underlie
such thinking as the plain man cares to indulge in
and excuse him from thinking metaphysically at all.

For instance, Aristotle never questions the reality
and objectivity of the material world revealed to us
by the senses. Our senses seem to assure us that
this world has an existence of its own, independently
of our consciousness of it, and Aristotle accepts this
assurance at its face value. The material world is to
him neither an illusion nor a mere creation or mani-
festation of mind.

Further, he regards 1l as evident, upon reflection,
that our mind, consciousness, or awareness of things
(whatever name or names we give it) is not itself
of a material or tangible nature. Body, colour, or
warmth can be touched, seen, or felt. Thought, or
that in us which thinks, can be neither touched, seen,
nor felt,

Matter, then, is not mind, nor is mind matter.
But the organs of sense, through which news of the
material world reaches our consciousness, are them-
selves material. So, though mind and matter cannot
be resolved into each other either way, there are
nevertheless close and intimate reactions between
them. Experience makes us familiar with these
reactions themselves; but (unless we are content
with facile and wunconvincing ° explanations’) it
leavesthem unexplained and permanently mysierious,
though it reveals some kind of kinship and corre-
spondence between the worlds of matter and of
mind. The fact, at least, remains that material
things announce themselves to our consciousness
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through our senses, and consciousness can act upon
matter, immediately by causing the limbs of the
conscious organism to move, or mediately by directing
those limbs to move other things.

So far Aristotle is quite content to accompany the
plain man and to adopt his assumptions in their
entirety. But he is very far from being content to
leave these assumptions in the vague and undeveloped
state in which the plain man holds them. For as
soon as we begin to reflect upon them and try to
connect and systematize them, they seem to reveal
confusions and contradictions ; and the plain man
who has not been accustorned to hard thinking can
easily be misled by thinkers who have themselves
gone astray or by sophists who take pleasure in
bewildering him.

Se Aristotle attempts to give precision to the plain
man's conceptions, to release him from confusions
into which the ambiguities and imperfections of
language may have betrayed him, to teach him to
hold the thread of & continuous argument, to grapple
with familiar but bafling concepts such as * time,’
‘ cause,” * infinity,’ until he sees them steadily, and
to detect the underlying agreements that are some-
times concealed under the mutual hostilities of rival
schools of thought.

‘The Physics is full of examples and illustrations of
all this; and we shall find that Aristotle, when
revealing the plain man to himself and justifying
him—sometimes against the philosophers—in~ his
fundamental convictions, always keeps him, the plain
man himself, in control of the ultimate court of
appeal, as judge of the final conclusions to be
accepted. He must by no means be outraged, and

xxii



INTRODUCTION

Aristotle is always anxious to show that his con-
clusions are just what the plain man has always
been feeling after and can now rest in and adopt as
his own.

And yet, after all, it is one of the main purposes
of the Physics to lead the plain man beyond his own
range into a region bordering upon that of the
mystie, by showing him that natural science points
beyond itself to a * divine * world, for which the very
savage already has a dim and instinctive sense,
though the sage in his highest moments can but
touch upon its borders and can never make it his
own. In his sense of a divine mode of being that
transcends human experience (though it is by
contact with it that nuan becomes most human)
Aristotle betrays the overmastering influence of his
great teacher, Plato; and the question avises how
far he succeeds in showing that his own characteristic
line of thought—sharply contrasted as it is in so
many ways with Plato’s—really leads him, on its
own principles, to retain and confirm as much of the
Platonic outlook upon the world of conclusive truth
and reality as he tries to justify by it. On this
question the careful student of the Physics and of
portions of the De caelo and the Melaphysics will
form his own conclusions, and we shall touch upon
il again in dealing with Aristotle’s Cosmography and
Theology in this Introduction. But meanwhile we
must return to the fundamental problems of the
nature of mind and matter and of the connexion
between them.

Avristotle accepts the teaching of Empedocles that
earth, water, air, and fire are the four elementary
substances with which the physicist has to deal;

xxiii



INTRODUCTION

but he differs from him in two respects, for he adds
to these four a fifth element of an essentially different
character (of which more hereafter), and he holds
that the four generally acknowledged elements are
capable of changing into each other, which implies
that there must be a common something underlying
them all and preserving its own individuality while
assuming, for instance, now the watery and now the
aerial forms and qualities, though never manifesting
itself nakedly.

This common underlying something is what
Aristotle means by ‘ matter,’ the ultimate ‘ material ’
out of which all tangible substances are built. He
never gives us an express account of the nature of
matter, and indeed tells us that we can only get at
it at all by inference and analogy, not by direct access
through the senses ; but nevertheless he incidentally
reveals to us that mn his own mind, as in that of
Locke, matter must have certain primary attributes
of its own which it retains under all its metamorphoses,
in addition to the attributes which distinguish the
elements from each other. Can we say what they
are ?

To begin with, Aristotle constantly falls back upon
the axiom that ‘ two bodies cannot occupy the same
place.” He never defends or examines this belief,
or seems to think that anyone can question it. This,
then, gives us at once Locke’s * extension ’ (dimen-
sionality) and ‘ impenetrability ’ as primary attributes
of matter.

We shall be able, as we go along, to add more to
our conception of matter, but we have enough
already to show us that to Anstotle it is matter that
constitutes the °thingness’ of things.  Things’
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“have ' such qualities as weight, colour, shape,
density ; but they ‘ are ' something more and other
than aggregates of distinguishable and distinguish-
ing qualities—and that in virtue of their objective
‘ materiality.’

Now all this is profoundly unsatisfactory to the
metaphysician, who will allow no privileged position
to the supposed ‘ primary attributes’ of matter;
but the plain man gin spite of the daily shocks he
now receives from Science herself) still stubbornly
continues to hold that things ‘ have * attributes but
that the attributes do not constitute the ‘ thingness’
of the things that ‘ have ’ them, since attributes must
be the attributes of something and cannot them-
selves be the basis that they presuppose. And this
ig precisely Aristotle’s position.

Passing now from ‘matter’ itself to the four
elements, which are the simplest forms under which
it manifests itself, we find Aristotle thinking of them
as characterized and differentiated by two ‘couples’
giving four combinations: Earth is dry and cold,
Water cold and moist, Air moist and warm, Fire
warm and dry. Add to these expansion produced
by heat and contraction produced by cold and we
have a rough conception of Aristotle’s analysis of the
objective transformations that the elements them-
selves (and their mixtures and combinations) undergo,
independently of the states of consciousness they
produce in us. But note that we are now adding
another attribute of matter : it can be contracted or
expanded. This, unlike * dimensionality ’ and ‘ im-
penetrability,’ 1s not tacitly assumed but deliberately
claimed, and defended against a rival opinion, by
Aristotle, to whose system, as we shall see, it is
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integral, Note also that it is not one of Locke's
‘ primary attributes.’

The careful reader of Aristotle, however, will soon
notice an uncertainty, and at least an incipient un-
easiness, in his treatment of fire. He sometimes
scems to be on the very verge of discovering that it
is not a substance or element at all, but the extreme
manifestation of the quality or state of “ heat.” And
he certainly does not regard fire as the sole cause of
heat. Of this more under the heading of Cosmo-
graphy. But meanwhile we can trace something
analogous to this uncertamty or absence of * defini-
tion ' (in the photographic sense) in the conception
of the other elements also.

Jf we were to say that Aristotle and his con-
temporaries meant by * air * anything that is gaseous,
by ¢ water * anything that is hquid, and by  earth’
anything that is solid, much of what startles us now
would become quite natural. We should see why
Aristotle is so confident that air and water can pass
into each other, for instance, and why he regards
mectals as prevailingly ‘aqueous’ (for they can be
almost completely liquefied), but partially * earthy,’
perhaps because, as well as being solid at ordinary
temperatures, they always seem to leave a slag.
But to substitute ‘gas,” ‘liquid,’ and ‘solid,” for
‘ air,” ‘ water,” and ‘ earth,” would be to make the
ancients too definitely modern. We can only say
that they regard the ' elements’ as Lypes or norms,
to the ‘ nature ’ of which (pure or mingled) all other
material substances approximate.

‘We have next to observe that there are members
of our own bodies by which we feel things to be hot
or cold to the touch, and these members themselves
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become hotter or colder to the touch in the process of
feeling the things they touch to be o 5 but neverthe-
less, inasmnch as inorganic nature is not conccived
by Avistotle or by ihe plain man as having any
consciousness at all, the hot water, for instance, does
not itself * feel hot.” The physical condition of water
or iron that we call ‘ being hot’ is. therefore, a
different thing from the state of conscionsness which
we call * feeling hot.”

As we pass from the sense of touch through those
of taste, smell, hearing, and sight, the distinction
between the physical cause and the mental effect
becomes more and nore obvious, even to the thought-
less, though it can hardly become more vreal to the
thoughtful ; and Avistotle keeps vigilant guard
against vague and fanciful analogics—such as, that
~ ‘smooth ’ things will naturally taste sweet, and

* sharp-cornered ’ things bitter—which profess to give
‘ explanations ° of the correspondences between
states of sense-consciousness and the physical pro-
perties of the things that provoke them. We shall
meet with this problem again when we come to
speak of the emotions and the intellect ; but, so far
as the senses are concerned, we may note at once
that Aristotle aceepts, regislers, and examines these
correspondences between states of matter and states
of consciousness rather than tries to * explain ’ them,

But this is nol to say that he has nothing enlighten-
ing to say about them. On the contrary, an examina-
tion of Jus conceptions on this subject will lead us
straight to the heart of one of the most fundamental
and luminous of his philosophical principles. He
is perpetually referring to the distinction between
potentiality and actuality, and he often assures us
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that where one thing acts upon another the potenti-
alities of the ‘ agent ' (which is the cause) and of the
patient (that experiences the effect) are quite
distinet as potentialities, but coincide when actualized.
And, moreover, this coincidence is realized in the
‘ patient,’ not in the ' agent.’

Now, the most telling illustration of this is to be
found in the magnet and the iron filing. Aristotle
himself does not give 1t (though he was acquainted
with the properties of the magnet), but his medieval
disciples never did him and his readers a better
service than when they hit upon it. The magnet
has the power of drawing an won filing (call it the
‘ needle ') to itself, and the ncedle has the property
(which a chip of wood, for instance, has not) of
experiencing and answering to the pull of the
magnet, As potentialities, these two properties are
distinet and inert. But when magnet and needle are
brought into suitable relations of distance with each
other they both actualize their potentialities simul-
taneously in the single event of the motion of the
needle, the effect caused by the magnet-agent being
realized in the needle-patient.

Now take the case of vision. The consciousness
(in virtne of its association with an organized body
possessing eyes) has, even in the dark, the potentiality
of seeing, A neighbouring apple, in virtue of the
form and colour of its surface, has the potentiality
of being seen, i.e. of producing an effect upon the
consciousness, These two potentialities are distinet ;
but let there be light, and the two potentialities
coalesce as a single actuality in the experience of
* seeing,’ which is realized in the consciousness.

As regards inorganic nature little more need here
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be said. Aristotle understood thal combinations
of elements had properties that were not mere
mixtures of the qualities of the elements themselves ;
but his presuppositions as to matler and the material
things and states that provokc our sense-experiences,
generally assume a greater simplicity and continuity
in them than can be detected in the impressions
they produce on our senses. In the same way we
moderns think of the different colour-effects as
caused by different wave-lengths which could be
measured off on a linear scale as a simple case of
‘mare ’ or ‘less’ of the same thing, though no one
could suppose that ihe sensation of ‘red ’ is simply
a ‘more ' or ‘less * of the sensation of ‘ yellow.’

2. The Scale of Life and Consciousness

If we ' take stock’ at this point, we have as items
of Aristotle’s creed, expressed or implied: (1)
Consciousness is not material. (2) In a ‘ sensation’
of any kind a potentiality of a given material object
or attribute and a potentiality of a given conscious-
ness meet and are actualized in a psychic experience.
(8) We are to accept as authentic our impression that
matter exists in different and changing states in-
dependently of our consciousness of it, and would so
exist if no man were conscious of it. The velation
of these three articles of faith with each other awaits
further examination.

It will be natural to inquire first whether Aristotle
believes that consciousness too, on its side, has an
independent existence apart from matier and would
exist if there were not a material universe at all.

As to this, we note at once that it is the dominating
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purpose of a great part at least of the Physics to prove
that there are immaterial beings, and there is one
supreme immaterial being subject in no way to time,
place, or change, and that all these beings live a
‘ divine * life transcending the highest experience
of fruition known to man,

But this statement must be accompanied by two
warnings. For (1) it must not be taken as implying
any doctrine of creation. Aristotle never represents
the supreme being as the creator of the material
universe. On the contrary, he believes in the
etermty of matter-in-motion.

And (2) he never assumes that we have a direct
and not-to-be-challenged assurance of immaterial
existence, corresponding to that which he supposes
us to have of the objective existence of material
things. On the contrary, he holds that our belief
in the immaterial and divine being of ‘ theology’
must rest on inference, since we have no direct
cognisance of mentality or of any form of conscious
experience or activity except in close (however
mysterious) association with matter,—and that
matter ‘ organized’ and ‘unified * in some deter-
mined and ° vital * organism.

These terms must be more closely examined.
* Organs ’ are differentiated parts of a single whole
(the ‘ organism ”) so related mutually that their
several functionings are subscrvienl to the function-
ings of the organism as a whole. These functionings
of an organism as a whole are something more than
the mere sum of the several functionings of the
organs. Health consists in the perfect balance of
the activities of the several organs, considered as
subservient to the * life * of the organism itself.
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But what is ‘life '? It is a kind of functioning
only found in organisms and always found in them.
But it varics in its scope. At its lowest it is found
in plants, which ‘ grow’ (m virtue of a principle
intrinsic to themselves) by assimilation and dissimila-
tion. No individual plant lives if these processes
cease ; and in no case do they go on indefinitely.
All individuals, therefore, sooner or later die. But
if some or all of these individuals reproduce their
own kind, then that ‘kind ' may be propagated in
an unlimited succession of growing and decaying
individuals. ‘ Nutrition ’ and ‘ reproduction,’ then,
constitute life in its lowest terms.

Now this *life ’ strikes Avistotle as so marvellous
that, though he has been content to consider that

vvan 3n dha neoanastions ond snodas af novabinine
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so forth, yet when it comes to matter itself exhibiting
‘ vital * phenomena, he seems to feel the necessity
of enlarging this material basis. In his extant
works there is only a single passage @ which gives us
direct light on this matter, and it is not where we
should naturally have expected to find it. But I am
not aware that its authenticity has ever been
challenged, and I am far from being disposed to
challenge it myself. In the passage in question
Avristotle declares that into the composition of all
organisms (that is to say all living things) there enters,
in addition to the four terrestrial elements, a fifth
and ‘ celestial ' element, which element is no other
than the substance of which the revolving firmament

a8 [De gen, anim, ii. 3, 736 b 29,—C.]
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and the heavenly bodies are composed.* This fifth
element shares in the dimensionality and im-
penetrability of the other four, but not in their
contractility. Moreover, its potentiality of motion
daffers from theirs.

But plants, according to Aristotle, do not feel ; so
we have not yet reached the proper meeting-ground
of matter and consciousness. Animals, however, in
addition to sharing the nutritive and (in all cases
that we need consider) the reproductive life of
plants, add to these powers susceptibility to sensa-
tions and (in most cases) powers of locomotion.
Here, then, we encounter consciousness in associa-
tion with matter ; for a sensation, we have seen, is
a psychic experience, not a material event.

We must resist the temptation to linger over the
many fascinating subjects discussed by Aristotle in
relation to the special senses and their organs. He
knows, for instance, that ‘ touch’ is common to all
animals, and that some have no other sense. Also
that under the denomination of ‘ touch * we really
include more than one distinet sense. He is interested
in the growing refinement and, as it were, tenuity
of the physical impacts on the sense organs as we
pass from touch up throngh taste, smell, hearing,
and sight. And hc notes the significance of 'the
material composition of the organs of sense, in re-
lation to their functions. Turther, he attempts to
supplement and define our imperfect and confused
vocabulary, which uses ‘ sight,” for instance, to mean
indifferently what we see, our power of seeing it,
and the organs through which we exercise this power,
But &ll this and much else we must pass over as not

@ | De caslo, i. 2-3.—C.]
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strictly necessary to our general line of advance. We
will, therefore, go on at once to a special docirine
of Aristotle’s that is of central finportance and also
in great need of clear exposition.

How do we distinguish between the sensations we
receive through different organs, and how do we
combine them ? If we know that honey is yellow
and sweet and that gall is yellow and bitter, this
information is not given us by ihe laste, which takes
no cognisance of colour, nor by sight, which takes no
cognisance of savour. Yet these distinctions and
combinations pertain to sense, There must, then, be
a general or * common ’ sense which receives, adopts
as its own, and assimilates the reports of all the
special senses, and combines these reports, as well
as distinguishing between them.

It is of the greatest importance to note that the
special senses already diseriminate, each on its own
ground. This discrimination rests upon the contrasts
of change or ‘ passing * from: this to that. If there
were no change, we should note and distinguish
nothing. This * passing ’ or change, then, of which
change of place or position is the simplest form, is
noted by all the senses, Colours, tastes, ete., all
change, and the several senses discriminate between
that from which and that to which they pass. These
changes may be in quality (from red to yellow, or
sweet to bitter) or they may be in intensity. In
this latter case, therefore, each sense discriminates
between the more-or-less-ness of its special percepts.
This may be conceived as their great-or-small-ness,
magnitude, or quantity. Again, the sensation, even
if of uniform quality and inteusity, may be inter-
mittent or continuous, by whatever sense discerned.

xxxiii



INTRODUCTION

Thus the strokes of a clock are discrete and inter-
mittent, but cach one of them is continuous, though
perhaps varying, as long as it dwells upon the ear.
And so too each other sense discriminates on its own
ground between unity and plurality and between the
diserete and the continuous. And lastly cach sense
can distinguish between different orders of succession,
or arrangement and position, as the case may be.

Thus the ‘common sensibles ’—the things of
which each of the senses makes us aware on its own
ground—are typified by movement, magnitude,
figure (l.e. position and arrangement of parts),
plurality and unity.

The * common sense’ has no special relation to
the ' common sensibles ’ (though many expositors,
betrayed by the terms, have supposed that it has),
for its office is identical with respect to the * common ’
and to the special or ‘proper’ sensibles (colour,
sound, etc.), namely to lay them side by side, and
to associate and combine them while distinguishing
between them, but without adding to them. The
common sensibles are common to all the senses ; and
the ‘ common ’ sense, therefore, has access to them
through all the senses, but through the senses only ;
just as it has access to the special * sensible,’” (say)
colour, by vision, but by vision only,

Thus, in the case of special sensibles, sight may
say ‘ there is yellow,” touch ‘ there is stickiness,” and
taste ‘ there is sweetness.” But these senses cannot
make these reports fo each other, and so far as they
are concerned there is no rvelation or combination
between them possible. But when they all report
to the ‘common’ sense, that sense can at once
distinguish between them and pronounce that they
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co-exist in associated combination. It funetions in
exactly the same way in relation to the ‘ common
sensibles.” Sight may report either changes of
intensity (i.e. morc-or-less-ness) or continuities and
discontinuities (i.e. one-or-more-than-one-ness) in its
impressions. And the hke with taste and touch.
But only the common sense can report coincident
more-or-less-nesses or comecident one-or-more-than-
one-nesses, which are just as unlike each other as
colour and sound. The common sense, then, gives
us dircet perception of a new kind of oneness, the
oneness of an associated combinution of different
orders of sensation. On this Aristotle lays express
and emphatic stress.

Add to this that the common sense can tell us of
a combination in which some of the faclors hold
together in continuous association, while others
change, and we shall see something, which Aristotle
does not (I think) expressly tell us, but which we
can see very clearly for ourselves, namely that it 1s
the common sense (not the special senses) that
objectifies the world for us; for it incidentally
asserts the existence of a number of conerete entities
outside ourselves, which would be there though we
were not. When sight says ‘ theve is yellow,” in the
last resort it means only ‘ there is a certain sensation.’
But the common sense, which can take cognisance of
other sense impressions, says ‘ there is something that
has colour, but, without the reports of the other
special senses, I don't know what it tastes or feels
hke.’ Metaphysicians may reasonably quarrel with
Aristotle for taking what either the common sense
or the special senses tell us as a direct perception
of ultimate truth, but I think it is quite clear that it
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is to his ‘ common ' or synthetic sense that he would
have to trace the direct and inevitable impression
of objectivity and of concrete objects.

This will explain his frequent assertion that the
proper senses never err. This is only intelligible if
we understand their testimony to be ‘ there is this
sensation,” and no more than that. Whereas ihe
common sense can err, because the report of common
sense is really an assertion, though it does not appear
10 be so. For when the common sense receives the
visual impression of whiteness and the combined
visual and tactual impression of fine granulation, it
spontaneously objectifies a ‘ something * that “ has’
these qualities, and it may hastily announce that it
will taste sweet and call it sugar, whereas, if it had
waited for the special report of taste, it would have
called it salt.

We are now prepared to understand how, on the
basis of the synthetic sense (as we shall henceforth
call it, to avoid ambiguity), we may trace not only
changes of sensation but changes and developments
of things ; for if we can trace any sufficient continuity
in the group of associaled sensible qualities of a
defined object, we think of “it’ as retaining its
identity while changing, at once or successively, one
or movre of its qualities. An acorn that we have seen
develop into root, stem, and leaves, while suspended
in a glass vessel, and have then planted out and
watched till it becomes a robust sapling, retains its
identity for us throughout. Only when we cease to
be able to trace amy continuous ° association of
attributes ’ at all do we say that a thing has alto-
gether ‘ ceased to be.” Though even so we may
believe, as Aristotle did, that the ultimate ‘ matter ’
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of the thing really has a continuous existence still,
so that in strict truth nothing ever begins to exist
or ceases to exist in its entirety.

But we are anticipating ; and we must go back,
to ask whether the synthetic sense has an organ of
its own. The modern reader will at once suggest
the brain, and that was Plato’s answer. Aristotle
too says in one passage that ‘ some people ’ think it
is the brain. In another passage he treats it as
indiffcrent to the special point he is discussing
whether it is the brain or the heart. But in yet a
third passage he himself pronounces definitely for
the heart. Naturally this has been rcgarded as
showing great perversily or want of intelligence on
his part by those ‘ moderns’ who judge of the in-
telhgence of an * ancient ’ by the measure in which
his conclusions coincide with those of modern science
or diverge from them, rather than by the way in
which he handled the materials that were at his
command. From this latter point of view it is
interesting to note that Professor D’Arcy Thompson
tells us that, in the then state of anatomical and
embryological science, Aristotle could give a very
good account of the grounds of his belief on this
matter.

Be this as it may, the further examination of the
relations of the special and the synthetic senses to
each other will throw much light on Aristotle’s
general philosophy ; bul before we try to develop
it we must take a rapid survey of the psychic super-
structure which, sccording to Aristotle, is built up
in animals (to different heights in different cases) on
the basis of the life of sense.

The modern reader will find 1t best to regard these
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developmments as taking place in direct connexion
with the organ of the synthetic sense (to us the brain),
considered ags that to which all the others make thew
reports—remembering, however, that it is entively
dependent upon these special senscs for the materials
which it combines.

Sensalions, then, are provoked by external objects.
But as a fact some kind of impression is apt to remain
upon the consciousness when these objects are
withdrawn ; and such impressions, even when no
longer present to the consciousness, can sometimes
be recalled. 'This is to say (though not to explain)
that the life of some animals includes memory and
recollection and, further, a power of forming
‘images ’ of absent objects and of the sensations
they might provoke and have provoked when
present. ‘ Image-forming ’ (whence our ‘imagina-
tion ") is, however, a misleading term, in so far as it
has felt the * tyranny ’ (as it has been called) of the
visual sense, which in virtue of its vividness asserts
a kind of primacy in determining our language. It
must be understood, then, that to recall or ‘ conjure
up ’ sounds, or Lastes, or other sense-impressions, is
as much to be included in our conception of image-
forming as if these impressions were visual,

But further, sensations are pleasant or unpleasant,
Also our image-forming may be anticipatory as well
as retrospective. Hence desires, loves, fears, and so
forth.

Moreover we can move, and by moving can often
avoid or secure painful or pleasant experiences.

We are now already in the region of desires, pur-
poses, and even passions ; and it will repay us to
re-examine, with reference to the richer psychic life
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we are now dealing with, the rclations (mysterious
as they must always remain) into which the physical
and psychic factors of existence enter with each other
in a vital organism.

In the case of mere sensations we recognized the
object perceived as the cause and the sensation as
the effect, while guarding against the blunder of
supposing that the vibrating gong, or the vibrating
alr outside or inside the ear, is the sensation.

When we come to the passions and affections, we
can, at any rate in some cases, trace the associated
physical and psyechic events and describe them each
in terms appropriate to its nature; but the difference
between them becomes easier to sce, and their causal
relations far more complex, than in the case of the
senses.

Aristotle tells us @ that anger might be defined by
the biologist as ‘ the seething of the blood, or heat,
in the region of the heart,” and by the psychologist
as ‘ a desire to hit back’; but he leaves us in no
doubt that, in his opinion, the psychologist really is
trying to tell us what anger is, and the physiologist
only to describe physical events that are concomitant
with it. But can we now say that the physical event
is the cause of the psychic experience ? Might we
not equally well say that my being angry is what
makes the blood seethe ? Neither statement is all
the Lruth. I may be angry because a man has used
insulting language to me, and that feeling may
literally stir my blood. Or my blood may be stirred
by some physical process, and that may make me (if
not actually angry) so irritable that the most trivial
provocation makes me dangerous. Here we have

¢ [De anitm, A 1, 403 a 29.—C.]
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two causal chains of succession, one physical and one
psychic, each of which may be traced along its own
lme irrespective of the other, but which are con-
stantly reacting both ways (not only one way, as
with the senses) upon each other® Fear (also cited
by Aristotle) is, perhaps, a still better example than
anger of psychical causes producing physical effects
that seem to have no physically causal antecedents,
or physical causes producing psychical effects that
seem to have no psychically causal antecedents.

There is another aspect of the reactions we are
considering, which has only been touched on as yet
incidentally. We men, and all the higher animals,
can move our limbs. Thereby we can change the
positions of things amongst themselves and so modify
their reactions upon each other, and we can also
change our own position with reference to them and
so modify the reactions between ourselves and them.
All we can say about this mysterious power is that it
does not appear to be of the order of physical impacts
by which a body already in motion sets or keeps
another body in motion, but is rather a case of a
psychic fact, of the order of desires or the like,
which produces a physical effect subservient in its
turn to the gratification of some psychic impulse or
desire. Al the higher animals, then, can adapt
their actions to the satisfaction of their impulses
and desires.

But there is a region which we shall, perhaps, still
be safe in claiming, as Arvistotle claimed it, as

@ [Using ‘cause’ in Aristotle’s sense, which covers the
internal constituents of a thing as well as its antecedents,
anger can be called the formal, seething of the blood the
material * cause * (or aspect) of a single event.—C.]
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accessible to man alone of earthly beings. Does
anyone claim for dog, elephant, or ape alove of truth
inthe abstract ' Avistotle (somewhat rashly) claimed
it for every human being. ‘All men by nature
desire to know,’ he says, and by ‘ knowing ’ he meant
not ‘ being familiar with ’ or * knowing how to deal
with,” but ‘ understanding,’” to the limit of human
capacity, the nature and truth of things, for the sake
of understanding ii, apart from any material utilities
it may bring with it. This is what I mean by love
of * truth in the abstract *; and the power of seeking
1t Aristotle regarded as an aspect, or factor, or
activity of human °aliveness ' not shared by any
other terrestrial animal. We shall not be far from
Aristotle’s own terminology if we call it * mind ’ or
‘ mentality.’ ¢

The stress laid on it by Aristotle is characteristically
Greek, and he is so deeply impressed by its signifi-
cance that as he demanded a fifth and celestial
element when he came to life, so here he demands,
not another element but a contact of man, and man
alone, with a divine mind or mentality that already
enjoys in actuality all, and more than all, the potenti-
alities which constitute the human mind. On this
subject we have but a few broken and mysterious
phrases, which Aristotle’s immediate disciples could
but imperfeetly interpret ; they will be best treated
under the heading of Cosmography. DBut as to the
nature, as distinct from the origin, of this mental
faculty in man, we are perfectly well informed. It
lies in the word ‘ abstract,” already used, and we must
approach it historically.

The early Greek thinkers had felt that truth must

¢ See below, p. Ixavid,
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in its nature be always the same and always true,
whereas things and people, and all that our senses
and sense-experiences reveal to us, are perpetually
changing ; and since our minds can get at nothing
outside themsclves except through the genses, how
can we cxtract the abiding and changeless from the
fleeting and variable, or build the permanent truth
upon passing shows - One answer was : We cannot.
The very permanence of truth warns us against
looking for it in passing shows. If it is anywhere,
it is in the mind. Whatever is or appears to be
changing (that is to say, all the world of sense) is un-
true and illusory. Another was: We cannot, because
there is nothing permanent, and the mind that vaunts
its superiority over the senses is absolutely dependent
upon them and, if they are false, is doubly false
itself.

The great philosophers of the fifth and fourlh
centuries B.c. inherited this problem and found both
answers unsatisfactory. According to Aristotle, it
was Socrates who first put us on the right track by
calling our attention to classes or kinds of actions and
qualities which we group together because of their
resemblances in spite of their manifest differences.
Their differences are observed, themr resemblances
are felt, and in virtue of those resemblances we give
them collective names. Wherein exactly does that
resemblance consist ?

It answers could be found to the questions thus
raised, we should have in the goodness of things
good, in the beauty of things beautiful, in the con-
vinecingness of convineing arguments, in the materi-
ality of material things, in the straightness of straight
things, in the equality of equal things, in the virtue
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of virtuous acts and the rightness of right disposi-
tions, possibly also in the tableness of tables and the
vitality of things living, something that does not
change and that can give us the feeling that we are
not only acquainted with beautiful things and so on,
but understand why they are beautiful, or whatever
it may be. This would be true knowledge of
permanent and abidmg truth reached by the mind,
even if the material out of which the mind extracted
it were all of it fleeting.

It was in the field of the moral, social, and in-
tellectual life that Socrates sought for the abiding
and essential truth, but it was under the stimulus
of his search that the general conception of * classes’
or ‘ kinds ’ in which there was a group resemblance
amid individual differences first distinetly emerged.
It has ever since remained at the basis of science
and philosophy alike, for it is the principle of
generalization and classification.

The many-sided genius of Plato inherited this
problem from Socrates, and according to some
recent writers he also inherited from him the
attempted solution known as the ‘philosophy of
Ideas.” DBut in this exposition I follow, with great
confidence, the express testimony of Aristotle, who
agsigns the philosophic system to Plato himself.

The word ‘Idea,’ in this connexion, is open to
legitimate challenge, and easily lends itself to mis-
conception. In any case it seems clear that the
*Ideas’ sank into the background of Plato’s mind
in the later and perhaps most characteristic phase
of his thought. Moreover the dialogue, which is
Plato’s favourite literary form, makes 1t difficult
definitely to commit him to the utterances of any
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interlocutor, however strongly we may suspect such
utterances to be the unqualified expression of his
own belief; and the iridescent beauty of his sug-
gestive and elusive handling of the ineffable makes
it the extreme of rashness to translate his vision into
dogma. But this is exactly what Aristotle is accused
(and I think justly accused) of doing; and as our
mamn business is with Aristotle, and Aristotle’s
poleniic against Plato is generally directed specifically
against the doctrine of Ideas, I must try to give
such an account of that doctrine as will enable us
to understand Arislotle’s dissent from it. Such an
account must not pretend to adequacy or complete-
ness, but it must aim at complete fidelity as far as
it goes.

I think it is safe to say that, according to the
doctrine of Ideas, there is an order of reality higher
than that of the phenomenal world of things and
concrete experiences. In this order truth {s nothing
bul Truth's self, beauty nothing but Beauty's self,
and so forth, whereas the beautiful things we know
are beautiful things, or poems, or thoughts, that is
to say they are poems, or whatever it may be, that
participate in real and absolute Beauty and are
beautiful in virtue of such participation, but are not
Beauty's self.

But how do we know thal they participate in
Beauty if we never saw or knew Beauty herself?
At least two suggestions of an answer are made by
Plato in different dialogues.

Had we, before we were born into this material
order of things, actually experienced a life of converse
with absolute Truth, Beauty and the rest, and did
birth bring with it forgetfulness, but yet leave us
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a reminiscent inslinct by which we can recognize
its traces, or its more or less distorted reflections, in
the phenomenal world, as recalling some far-away
we-know-not-what that claims our delighted allegi-
ance ?  This would make a mathematical demonstra-
tion, for instance, less an acquiring of fresh know-
ledge than a recalling to distinetness of knowledge
that had been obscured.

Or should we rather say that the things we call
beautiful arve veally beautiful only because they
partake of Beauty’s self, and they really attract us
in virtue of this participation ; but in our material
and mmmature state it is only when embodied in
comparatively gross things that Beauty can attract
us at all 7 And is there a discipline, inlellectual and
moral, that can teach us to apprehend beauty in
ever more refined and noble forms till at last Beauty
herself reveals herself to us unassociated with any-
thing meaner than herself and we are rid at last of
illusions and touch upon the eternal and changeless
reality ?

Now I shall try to show presently that Aristotle
had been profoundly and permanently influenced by
Plato’s vision of life in the realm of Ideas. But his
own specific contribution to philosophy consisted, in
his own mind, in a demonstration that the Ideas have
no such absolute existence as Plato claims for them,
that the hypothesis of their existence is quite
gratuitous and explains nothing, and that what they
were vainly designed to find is within our grasp
without them.

What then is his own teaching on the subject of
access to the permanent truth in a world of constant
changes ? It is very simple, and the plain man will
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probably adopt it as his own as soon as he under-
stands it and will wonder why anything so obvious
ever needed to be  found out ’ at all,

Let us go back to the common or synthetic sense
and the special senses. In a remarkable passage,
after he has introduced us to the synthetic sense,
Aristotle emphasizes the value of the special senses
in spontaneously, and in a way objectively, separating
out and disengaging from their concomitants certain
sense-impressions. Colour is seen, not felt, smelt,
tasted, or touched. Colour does not and cannot
exist except as the colour of something, but we are
aware of it in itself as distinct from all the other
sensations that the ‘ something ' may or does provoke
in us. Now we have noticed already that, though
Aristotle assumes (without proving) the objectivity
of things, yet, in assigning to the common sense the
direct perccption of a concrete ‘ oneness ’ that he
does not find revealed by any of the special senses,
he comes very near to declaring objectivity to be a
direct datum of the common sense. It would seem,
then, that, though we are tempted to call the common
sense ' synthetic ’ because we have been introduced
to it as the putting together of the data of the special
senses, we shall probably be nearer Aristotle’s .
fundamental thought if we regard the common sense
as giving us direct cognisance of concrete objects,
and the special senses as barring out all the orders
of impressions which the object is capable of pro-
voking except one, simply because it is incapable
of being provoked by them. Thus the special senses
are spontaneously and inevitably analytical. Now
Aristotle finds in the human ‘mind,’” which has
faculties not granied to the highest of the brutes, a
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power to isolate in thought what is never isolated in
fact, analogous to the necessary action of a special
sense in isolating to the experience of the conscious-
ness what is never isolated in the challenge of the
abject. This is the power of *abstraction’ by
which we can think apart of that which never exists
apart, The cye enables—nay, compels us—io
¢ abstract ' or draw away from all coloured things a
vast range and variety of impressions which all have,
amnid their differences, a something in common,
distinguishing them as a group from all other im-
pressions. The word ‘ colour ’ is the record of this
sense-abstraction. All names, or ‘nouns,’ are in
like manner records of spontaneous ‘ abstractions,’
from concrete individual examples, of something
that exists in all the individuals 10 which the name
applies, but never by itsclf in separation from them
all,

But ‘ colour " is the name of a group of sensations,
and its isolation from other groups is done for us by
our senses. In the mental world we must learn to
isolate in thought likenesses or identities of which
there is no sense-vegister, and which are never found
in fact or experience isolated from unlikenesses and
diversities,

If we can do this we shall have found the realm
of abiding realities and shall * understand,” so far as
man can understand, what it is, in virtue of which
beautiful things are beautiful, living things alive,
convincing arguments convincing, and all the vest.
We shall then command a realm of abiding truth,
but we shall find it not outside and above the change
and flux of things and experiences but at their very
heart, separable from them in thought but never in
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reality. Such ‘ abstractions ” exist. apart and sejunct
from ' concrete *things and beings only conceptually ;
but their existence in existing things and experiences
is as real as those things and experiences themselves,
and it is only by isolating or abstracting the con-
ceptual that we can have any grasp of the permanent
and unchanging amidst the flux and change of sense-
experiences, which we mean by true ‘ knowledge ’
as distinct from cognitive familiarity.

This is Aristotle’s solution of the old problem as to
where we are to find the permanent and changeless
when we have no direct access to anything but the
evanescent and varying. He places it in sharp
contrast to the Platonic doctrine of Ideas; and in
his first attempt to arrest and define it before he has
gained the complete mastery of it to which he
ultimately attained, we catch him in one of those
rare moments in which pure intellect kindles on his
lips into passion as he feels himself to be in the very
act of bringing the unceasing flux under the control
of an intelligible order——like one who has arrested
the rout of a bewildered and panic-stricken army and
is rallying and inspiring it for victory.®

Thus Aristotle died, as he had lived, a passionate
Platonist, under the abiding illusion that he was
building up on his own rational basis of abstraction
a complete reinforcement of his beloved master’s
teaching, and letting himself go straight for the
central truth which his master never approached
directly, but always in some oblique manner. So
his love burned undimmed and steady, though to us

@ [In Anal. Post. il 19, 100 a 11, Aristotle uses this image
to illustrate the power of the niind to pass from particulars
to universals.—C.]

xlviii



INTRODUCTION

he seems to be always altacking the doctrine of
Ideas, which he held to be superfluous irrelevancies,
and always fretting against certain misunderstood
passages in Plato’s Timeeus, of which indeed there
does not appear to be any real explanation—there
are only hints—but Aristotle thought he understood
them and rejected them.

With this clue in his hand Aristotle examines
language, the treasure-house and record-office of all
the spontaneous activities of the faculty of ‘ abstrac-
tion ’ that has not yet recognized itself. There are
‘kinds ’ of words, as well as words : verb and noun,
for instance. What is it exactly in which all verbs
are alike each other and unlike nouns ¥ And what
is the difference between words, which merely
present something to our minds, and sentences,
which perhaps assert connexions between things
(Grammar) ? And what are the ‘ kinds * of assertion
we can make ? What is the difference between
telling what a thing s, and telling what qualilies it
has, or how much of it there is, or in what position
it is, or in what relations to other things? Is it
possible to make an exhaustive list of possible kinds
of assertion, to one and only one of which every
assertion must belong (the Categories)? In such
inquiries we are trying to isolate in thought some
Sunction or characteristic of a group of words or pro-
positions ; the characteristic, namely, which makes
them what they are, and enables us to understand
why they are a grvoup, which is indeed the very
essence and fruth of their being, but which never
and nowhere exists except in them, and in them is
never objectively isolated.

xlix



INTRODUCTION

3. The Categories

This brings us lo the crucial distinction between
the aestheta and the noéta in Greel, the sensibilia and
the intelligibilia in Latin, the concrete and the abstract
ov the particular and the general in English.

But  unfortunately the English terms do not
adequately emphasize the poinl that a concrete and
‘ particular * stone or tree, for instance, is perceived
by the senses as having an objective existence of its
own, whereas the ‘ generals,’ that is to say the
intrinsic characteristics that constitute stones or
trees as distinguishable groups or classes of things,
while existing in and to the intelligence in separation
from the ‘ particulars,” have no objective existence
except in them. These generals,’ then, are ab-
stracted or ' drawn off * from the concrete and parti-
cularized individuals by the intelligence, and, as
contemplated apart from the particulars, exist only
in and to the intelligence.

The contrast would be well marked by ‘ sensible ’
and ‘intelligible,” if the words were free enough
from other associations to be safe depositories of the
meanings : ‘ accessible to cognition by the senses,’
and ‘ accessible to cognition by the intelligence ’;
and perhaps with due precautions we may be able
sometimes to speak of the conerete objects of sense-
perception simply as ‘sensible’; but for ‘in-
telligible * we shall have to substitute the word
‘ conceptual.” It is harsh and, though true, not
very illuminating, to say that the objects of sense
are ‘ unintelligible,” but not harsh to say that they
are ‘ not conceptual,” It is quite misleading to say
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{as you may in Latin) that we can only reach the
intelligible through the unintelligible, but to say
that we can only reach the conceptual by distilling,
sublimating, or °abstracting’ it from the non-
conceptual and concrete, that is to say from the
‘ sensible,’ is (it may be hoped) illuminating.

Let it be understood, then, that ‘ the conceptual’
(and sometimes * a concept ’) is to represent the Latin
intelligibile and the Greek noélon. It is no more than
a variant of ‘ abstract,” which stresses the fact that
the abstract exists objectively nowhere but in the
concrete, and also that it is only (according to
Aristotle) from the concrete that the intelligence
can draw it off,

We can now go forward with more rapid steps.
* Abstraction’ consists in grouping, and we may
group the concrete sensibles with which we start as
our primary data just according to our convenience
or fancy ; but the ‘ common nouns’ of our language
are the register of a series of spontaneous abstrac-
tions and groupings which have established them-
selves as serviceable. Science attempts to system-
atize these groupings, to give them precision, to fill
in gaps, and so forth ; but wherever there are common
nouns, there are ready-made ‘ generals,” ‘ abstrac-
tions,” or ‘ concepts *; for language is a deposit and
a reservoir of thought.

The simplest illustrations may be drawn from the
consideration of such a scale ag this: ‘ horses ' and
‘men’ are two groups included in the wider group
of *animals '; animals and plants are two groups
included in the wider group of living organism ’;
living organisms and inorganic substances are two
groups included in the wider group of ‘material
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entities.’ Is there any yet higher group which
includes material entities and some other group ?

The attempt to answer this question will take us
deep into the heart of our subject, but before
embarking upon it we may note that it is usual to
call any group a genus with respect to the groups it
includes, and a species with reference to the genus
that includes it. Thus, ‘ animal * would stand in our
illustrative scale for the genus of which * horse * and
‘man’ are species, and for a species of the genus
* yital organism.’

Our question then is: Do ‘material entities ’
constitute a supreme genus which cannot be ranked
as a species under any genus wider than itself ?

If we take ‘material entity ’ to mean anything
that the senses, and pre-eminently the common
sense, announce to us as existing objectively, in-
dependently of our knowledge or perception of it,
but distinguishable by us from other things like or
unlike itself, then we shall say that such * entities,’
perceived by the common sense, are always concrete.
A substance such as air, or a stone, a tree, a man,
are concrete substances, things, or beings, revealed
(the metaphysical inadequacy of all this range of
conceptions has been sufficiently emphasized) to us
by the senses as existing both in themselves and
independently of our cognitions. But the colour,
weight, size, or extension of these things, even if
announced by the senses, is not revealed to us as
existing ‘in itself,’ but only as existing ¢n the con-
crete thing that is coloured, heavy, or extended.
Yet in the things they do exist, and (in some cases
at least) exist to the senses.

Colour only exists as the colour of something,
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smell as the smell of something, shape as the shape
of something, weight as the weight of something,
size as the size of something ; but the apple which
has its own colour, smell, shape, weight and size, is
not the apple of something, but the concrete apple
itself, perceived as such by the senses. Colour,
shape, and size are not ‘ things *; the apple is.

‘ Fxistences, then, are of various kinds, and if we
take ‘ entity ' to mean the concretely existent that
exists in itself and not in something else, then
‘ entities ' are a ‘kind’ or class of ‘ existences '—
those namely which are conerete and exst in them-
selves—and * qualities’ and ‘ quantities * arc other
kinds of existents, alike in that neither quality nor
quantity can exist except in concrete entities.

‘ Entity, then, is a genus which may include other
than material entities; for there may be (and
Aristotle was profoundly convinced that there ave)
conscious beings that exist in themselves and have
mental activilies or attributes, but are wholly
immaterial.

Material entities, then, may be a species of entities.
But entitics themselves constitute a genus indeed
(for theirs is one ‘ kind ’ of existence, distinguishable
from other kinds), butl they form a supreme genus,
and are not subject as a species to any higher genus
or ‘kind.” TFor® existence ’ in the largest sense, the
only term that can embrace entities and other kinds
of existents, is not a ‘ kind ’ at all, but embraces all
that (in any sense of the word) ‘ is.’

This brings us to Aristoile’s celebrated and funda-
mental doctrine of the * Categories ’ or summa genera,
each of which 1s a genus but not a species, We have
here encountered three of them, entity, quality,
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quantity. There are more such categories, ‘vela-
tion ’ of one thing with another, for instance, actions
and effects of actioms, ‘ place where’ and ‘ time
when * (ten in all); but it is entity, quality, and
quantity, almost exclusively, that we are concerned
with in the Physics, and we are concerned with them
from the beginning to the end.

Once again, then, sense presents us with concrete
stones, apples, trees, animals, each of which is per-
ceived as an individual ‘ something * distingunishable
from other ‘ things.” Also there are substances or
materials such as iron, clay, water, or air, which are
distinguishable from each other, but can be divided
into parts in a different way from that in which an
apple can be divided ; for if you divide an apple in
half, it becomes two half apples, but not two apples,
whereas if you divide a mass of iron in half, it becomes
two masses of iron, each of which is just as much iron
as the whole mass was, each existing initself. Again,
when you divide an apple into two half apples, you
divide one coloured thing into two coloured things,
but neither the colour of the one nor the colour of
the two exists ‘ in itself.” The substance iron, then,
i an entity, but colour is not.

From these things, organisms and substances, we
must start. They * exist ” in the primary sense, and
we regard them ag existing independently of our
thought of them, When we think of them, we
analyze them into the things they are and the
qualities and so forth that they have, but we never
perceive a thing apart from the qualities that it has,
nor qualities apart from the thing that has them.
The concrete or compositum, therefore, is the im-
mediate datum of the senses. The distinction be-
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tween the ‘ matter ’ that constitutes the objectivity
of all material things in common, and the special
qualities that distinguish this thing from that, is
purely mental, for these inferred ‘* components’ of
the compositum are never met with apart except in
the conceptual world of thought; and since thesc
concepluals are distilled by the intelligence out of
the perceived conceretes, it follows that qualities and
quantities, for example, cannot be thought of as
existing unless the composita exist. The primacy of
existence, then, belongs to the conerete.

Before leaving the Categories we may note that
throughout the Physics Arstotle likes to begin his
examination of any concept that presents difficulties
or obscuritics, such as * time,’ ‘ place,” or * movement,’
for example, by trying to determine to which of the
categories it is to be referred, and whether it is a
potentiality or an actuality. We are now prepared
to understand the relevance of these inquiries.

4, Abstract thinking and Self-consciousness

We shall be much concerned in the Physics with
another set of abstractions—surface, point, distance
or dimension, motion, for example—which cannot
even be conceived as existing apart from bodies, but
which can nevertheless be thought of (though not
‘ imagined ') apart from them and only so ‘ under-
stood ’ (Mathematies and Physics).

This last set of concepts we shall naturally en-
counter again as we come to Aristoile’s detailed
treatment of them in the Physics, but we can already
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see how in Logic and Mathematics Aristotle con-
ceived himself to have entered a conceptual or
noétic world of abiding and changeless truths.e
These sciences became to him the standards of pre-
cision and certaintyin knowledge; andwe can discern
through all his work a continuous effort to link
his conclusions on to truths above them as well as
building them up upon facts beneath them. But he
is well aware that in this attempt we cannot always
be equally successful and that we must be content
in each case with such degree of precision and cer-
tainty as that case allows. For inslance, on the
ground explored by Socrates, we note that every
man recognizes a type of character and conduct (as
distinet or at least duffering from ability, for instance)
that he admires and would like to see prevalent.
We may ask what exactly the general characteristic
is that distinguishes this type of human excellence
from other kinds of human excellence, or excellence
in general, as of an animal or a tool; and whal
minor groups and distinctions are included in the
main group (Ethics). Our conclusions in this field
may be enlightening in a high degree, but they will

¢ Unfortunately, we possess no works of Aristotle ex-
ressly devoted to mathematical science, but his grasp of
undamental mathematical conceptions is apparent every-
where, and it is clear that, next to logie, he regards mathe-
matical science as presenting ug with the highest type of
generality and certainly of thought. Morcover, though
mathematics 15 the most abstract of the special sciences,
and so the remotest from materiality, it is the most uni-
versally and most precisely applicable to material things,
for its concepts inhere in them all, and so its inferences, while
exceptionally rigorous on the conceptual side, are exception-
a_lgly capable of verification on the sensible® or practical
side,
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hardly give us the * paramount belief” ¢ that Aristotle
found, and the plain man still finds, in Mathematies.

We will not follow Aristotle further in the vast
survey covered by his extant works and indicated by
the fragments and reports of those that are lost, but
there is one all-important field which we cannot
ignore,

1n all these mental analyses and abstractions the
mind itself is active, and the mind is conscious and
can examine its own mentality, Neither the eye
nor the visual sense can see or visualize its vision,
nor can the hearing ear hear its hearing ; but ihe
thinking mind can think upon its thought. Sensa-
tion is conscious, but mind alone is self-conscious.
And so when we ecome 1o the human mind, of which
the power of abstraction is a function, we have come
to somcthing more directly accessible to our con-
sciousness than the material world itself, and we
have here an announcement of reality more authentic
and unchallengeable than that announcement of an
objective world existing apart from our consciousness,
which Aristotle and the plain man have allowed to
pass unchallenged. Into this region too Aristotle
carries us. Indeed we have been in it all along.
Thought is a function of our vitality, and it was by
thought that we distinguished, first, the inorganic
from the organic or vital world, next, the unconscious
life of plants from the conscious life of animals, and,
lastly, the notes on the ascending scale of animal
consciousness in sensation and in the traces left by
sensation (recalling, image-making, and the rest) from

4 The phrase is Wordsworth's, not Aristotle’s. But the
poet and the philosupher both express the same thought in
reference to Mathematics,
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each other and from the crowning self-conscious
mentahty of man (Psychology).

It need hardly be pointed out that in all these
inquiries mental ‘ defining ’ (which is ouly to say
¢ distinguishing ") must be perpetually aimed at, and
that verbal ‘definitions ’ will be of frequent use.
Only by their aid can the concepts of the plain man
be developed, clarified, and systematized for him.

It is by thinking, then, that we have arrived at the
conception of thought itself as abstracted from all
other vital functiomngs. But more than that, if we
look back upon the processes involved in thinking,
we find one that has been always present but of
which we have had little direct occasion to speak.
What is ‘inference,” and when is it valid? All
thinking involves the belief that one thing ‘ follows
upon ’ another, or that, if two connected agsertions
are true, they warrant a third. To show that the
conclusion really does follow is the office of the
teacher ; to ascertain it, of the discoverer ; to make
it appear to follow when it does not really do so is
the trick of the sophist. To discover, therefore, the
general and distinetive quality which gives an
inference the right to demand our assent is a condi-
tion sine qua non of fruitful thinking (Logic).

The results reached in this region of speculation,
high up as they come in our progress from matter to
mind, must in a systematic exposition come first of
all, preceding even our examination of language ;
for it is of fundamental importance to distinguish
between the truth of an alleged inference and the
validity of the inference. If we argue: ‘ Men are
animals, and mammals are animals, therefore men
are mammals,” ihe conclusion is true, but the
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‘ therefore ’ false. Otherwise it would be ecqually
irue to say that because men are mammals and
squirrels are mammals men are squirrels.

In 5tudyin%“ the laws of inference we are studying
the way m which the mind works. But there is one
more step to make. There is no point on which
Avristotle is more insisient than that inference alone
cannot furnish the mind. Everything cannot be
praved by inference, for inference musi start from
something already accepted. The direct data of the
senses are not inferred ; they are known without
inference. And in the mind itself there are truths
which are not inferred or arrived at, but are directly
known  One of Aristotle’s favourite examples is
that, as soon as we know what ‘ whole " and  part”’
mean, we know that the whole is greater than the part.
But the most fundamental of them all stales that
ungualified assertion and negation of the same thing
cannot both be true. If ‘A is B’ and ‘A is not B’
are unqualified assertions, they cannot both be true.
Axiomatic truths are truths that the human mind,
by its very conslitution, cannot do other than accept.

The constitution of the human mind, then, (1)
gives it certain truths that it cannot deny or doubt,
and (2) lays down certain paths of inference on
which it can securely tread, and (8) gives it powers
by which it can extract the permanent and universal
out of the transient and the particular.

All certainty is based upon these certainties and
can be no more certain than they. DBut Aristotle
accepts them as absolutely valid. And these
axiomatic certainties, together with the processes of
our minds in dealing with them, we can ‘under-
stand.” The data of our senses we must accept.
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But since self-consciousness in man develops only
under the stimulus of consciousness of an objective
world other than 1tself, the impressions of the senses
furnish all the material on which the mind can work
till it rises upon materal steps to the recognition of
immaterial being—from the region of sensible facts
to the region of intelligible truths.

And here, according o Aristotle, the study of
Nuture ends and the study that he sometimes calls
Tirst Philosophy and sometimes Theology begins.

5. Cosmography and Theology

In a comnnected series of works (the Physica, the
De caelo, and the De gencratione et corruptione ®)
Aristotle sets out, and attempts to justify, his theories
as to the alternations and successions of physical
phenomena which constitute the order of Nature.

He bases his theories on the data of the senses
and the inferences that they appear to him to justify.

Among the most important of these inferences
are :

1. That there eannot ever have been a time in the
past when the order of Nature, as we know it, was
not in actual operation; mnor will there ever be a
time when it ceases to operate.

2. That although the material universe and the
processes of Nature must thus be regarded as ever-
lasting, without beginning or end, yet they cannot
be regarded as a self-contained and self-sustaining
system, but point beyond themselves to an immaterial

¢ On the exclusion of the Metoorologica from this list sce
note on pp. Ixxv £,
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order of existence, on which they depend for all
their funetionings.

The first of these conclusions explains why
Avistotle, who is keenly mterested in the ovigins and
history of concrete human communitics and institu-
tions, never attempts to give us any kind of cosmo-
gony, or account of the ongin of cosmos, such as we
find in the mythologies of all nations and, in some
shape or another, in the spceulations of many
philosophers.

The second conclusion shows us how it is that
Aristotle’s cosmography leuds us to his theology,
and even in a certain measure info it.  This theology
(Aristotle’s own term) is dealt with expressly in the
work which Arvistotle himself deseribes as * Theology,’
or sometimes under the more comprehensive title of
First Philosophy. This work is the treatise which
we call the Metuphysics, because in the systematized
Avristotelian canon it came * after ' (meta) the group
of physical treatises. But though theology is most
expressly dealt with there, we have glimpses of it,
not only in the De caelo, but also in the Physics, into
which indeed it is inseparably mortised.

Many dctails of Aristotle’s cosmography will meet
us in their places as we go through the Physics and
will be dealt with as they arise. But it will be well
to start with some general conception of the universe
as it presented itself to his mind.

Aristotle’s universe, then, was a bounded plenum.
That is 1o say, it was bounded by a nest of trans-
parent spheres, which carried the stars and other
heavenly bodies, all composed of the fifth or celestial
element, within which the four-elemental world,
with the earth at its centre, was contained. Through-
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out this whole universe, from the outmost sphere to
the inmost core, therc was no vacanl space (or
spaces) anywhere. )

The sphericity of the earth herwself was already
firmly established mn the science of Aristotle’s day,
and thig carried with 11 a recognition of the relativity
of the conceptions of ‘ up and down.” To us ‘up’
means in the direction from our feet to our heads.
To the antipodes it means the direction from their
fect to their heads—which coincides with our * down.’
And every direclion between these opposites is
someone’s ‘up ' and someone clse's ‘ down.” True
to his general principle, Aristotle asks what is it in
which all these opposites and varations agree, and
he finds it in the fact that what ‘ down’ means to
everyone everywhere is ‘on a straight line from
wherever they are to the centre of the carth.,” ‘Up’
means ‘ along the same line in the other direction’;
and this definition holds everywhere in the universe.s

Heavy things have a trend towards the centre—

¢ But the universe rotates on its axis, and movement
g'llethel' of rotation or translation) presupposes drrection.

ence the six elemental directions must be in some sense
applicable to the universe as a whole. Now it is axiomatic
with Aristotle that motion starts from the right., This is
lustrated by the action of a man hurling a stone or javelin
or by our right-handed bowler in modern times. Motion
begins by a swing forwurd of the right side counterclockwise.
Therefore from right to left is the natural movement. And
1t is with the power eternally and without effort to move thus
from right to left that the eternal matter of the heavenly
spheres 1s endowed, though with different degrees of intensity
(apparently) according to the sphere or the place in the sphere
which that particular matter occupies.

If 1 in tlus hemisphere regard myself as part of a solid
sphere which is that of the fixed stars, and (ignoring for the
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that is what being ‘ heavy ’ means—and therefore
the question why the mass of the heavy carth does
not ‘ fall down through space’ is futile. ‘ Falling '
means ‘moving towards the centre,’ and nothing
else. The earth is at the centre and has nowhere to
fall to. It will be seen how very near Anstotle is to
the modern conceplion of gravitation. If the mass
of earth shapes itself as a sphere by mutual pressure,

moment the secondary movements) take the sun as marking
a particular place in that moving sphere, if I face the suniise
and turn my body always to face the sun I should be moving
with the movement of that sphere, and that 1s from left Lo
right, which is clockwise. But that 15 cosmucally wrong.
If, however, I were standing on my head or were standing
up on my feet at the Antipodes, that same movement from
Fast to West would have been from mght to left or counter-
clockwise, wlhich is cosmically right. Therefore the south
pole is the top of the universc; the East is to the right and
the West to the lefl.  So in Lucan (Phars. iii, 248) the Arab
troops of Pompey are spoken of as
Umbray mhati namorum non ire smistras

—wondering that, as they look on their own shadows, they
did not find themselves moving counterclockwise, from right
to left, as they had been used to in the southern hemisphere.

And contrariwise Dante on the mount of Purgatory having
seen the sun rise and noting its place some hours later 13
bewildered to find that it has moved from right to lefl
counterclockwise, instead of fiom left to right clockwise as
wog‘ld be the case in the northern hemisphere (Purg. iv.
56 f1.).

Plato too speaks of the East lying to the right when he is
talking about the earth, but as lying to the left when he sup-
poses the observer to be contemplating the heavens., (Laws
760 D 16 &' éml defid yryvéotbw 1O wpos Ew, Lipinomis 987 B
Tpels & &ri popas Néywuer éwl Befid mopevoubrwr peTa celfuns
re kal HAfov.) So to this day in our modern maps the Fast
lies to the right hand in the terrestial map and to the left in
the celestial map.

See Book VIII, 264 b 17,
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and if every several clod of earth, when separated
from the mass, has a natural trend to join it, is not
this the very formulaling of the fact of masses
gravitating to cach other? No, for Aristotle ex-
pressly tells us that a clod falls to the centre not
because it is the centre of the earth but because it is
the centre of the sphevical vaull of heaven ; and that,
if the mass of earth were forcibly removed Lo the
position of the moon and held there, a free clod would
{ull not to it but Lo the centre of the universe, Thus
he attrbutes to the ‘ centre ’ a kind of aclive power
of drawing heavy things (which are potentially subject
to this power) towards itself ; and unfortunately he
altributes a corresponding active power to the inner
celestial verge, by which it too attracts to itself the
buoyant things which by potentiality are subject to
its attraction.

Thus Aristotle commits himself to gravity and
levity as two dislinct qualities, both of them positive.
Tire has levity alone, earth gravity alone; air and
water have both levity and gravity in different
degrees. This preconception prevenls Avistotle
from accepting the belief (already held by some other
thinkers) that all the (non-celestial) elements have
some gravity, though that which has least will rise
above all the rest. Aristotle himself is constantly
pushed in this direction by his own speculations,
so much so as to be occasionally betrayed into in-
consistencies with his own avowed theory, which
nevertheless he vigorously and expressly defends.

The earth, with its swathings of water, air, and
fire, Aristotle held to be, as a whole, stationary, as
the central body of the universe, though its parts
were (or were capable of being) in continuous change

Ixiv



INTRODUCTION

of rclative position, by falling, nsmg, or crossing,
This doctrine of the ‘ stationary carth’ (as we may
call it for convenience) was not unchallenged in
Aristotle’s day, and he himself was well aware that
it mlght be conceived either as ‘rolling ’ or * spin-
ning,” and he implies that, so fur as appearances go,
a revolving earth under a stationary sky would not
reveal itself as differing from a stationary earth
under a revolving sky.  But (in addition to less valid
considerations) he made, as we shall sec, a truly
scientific attempt to find an independent standard
of reference by which to judge between the two
hypotheses, and he deaded in favour of the un-
moving earth.

But if the four elecments naturally arrange them-
selves in the stated order (counting inw: nds) five,
air, water, earth, how comes this order ever to be
disturbed, and why is anything so out of its natural
place as to manifesl its trend towards it Anstotle’s
answer to this question, though explicit enough as
far as it goes, is not worked out with the complete-
ness and detail we could desire. Broadly, Aristotle’s
answer is closely akin to that of modern science.
Evaporation and condensation are continuously going
on, and they ave typical of all the {ransformations
which, by changing the bulk of things, tend to change
their relative gravity or levity ; and so, for instance,
air (vapour) and water (liquids) establish a circulation
under the influence of accessions or withdrawals of
heat, for it is a cardinal doctrine with Aristotle that
the elements can be transmuled into each other,
and that the same ullimate matier occupics more or
less room according as it is heated or chilled. But
here the hesitancy we have already noted as to the

Ixv



INTRODUCTION

relation of five, as an element, to heat, as a state,
obscures the connexion between the sometimes
isolated data to be found up and down in Aristotle’s
physical treatisc, or incidentally in his other works.

Under the reserve implied in these warnings, we
must attempt Lo reconstruct Aristotle’s system. It
is certain that the celestial ‘ fifth element’ is not
fire and has not its properties ; and since the heavenly
bodies arc composed exclusively of this element
(being, apparently, in some sense concenlrations or
intensifications of it) they are not and cannot be the
direct sources of heat in the sense in which an
earthly five is. Yet it is obvious (and Aristolle lays
stress on the fact) that changes of heat do accompany
the presence or absence of the sun’s rays, and are
affected by the directness or obliquity with which
they strike things. There is only one passage in
his extant works in which Aristotle gives us a direct
clue to the solution of the problem thus suggested.
We know that friction is a potent cause of heat,
potent enough to melt a leaden bullet as it passes
through the air. We may suppose, then, that the
friction of the inner surface of the rotating celestiul
shell of the universe heats the upper air in contact
with it into actual fire, more especially where its
potency is highest, that is to say in its concentrated
presence in the sun. The heat thus generated
descends by conduction and reaches the other
elemental regions with diminished force. When the
sun is withdrawn cooling succeeds Lo heating.?

@ It muay be noted, in passing, that in his biological
treatises Aristotle appears, at least, to treat the heart as an
independent source or agent of heating, and the moist brain
as a corresponding refrigerator, We may perhaps connect
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This account of the inorganic or mechanical move-
ments of the elements must close with a repetition
of the warning that though all the principal data on
which it is based are authenticated by explicit texts,
yet it is impossible not Lo have some rmisgiving as to
their power, in every case, to bear the weight that an
attempted reconstruction of the whole system neces-
sarily lays upon them,

Under our next step, on the other hand, we shall
find the ground perfectly finn. With inexhaustible
earnestness, perseverance, and ingenuily Arislotle
urges throughout the Physics that no mechanical
movement 15 self-initiated by matter. Yarth falls
indeed, and fire rises, in virtue of an intrinsic * prin-
ciple of movemenl.” But that principle is a passive
capacity for being moved, and not a capacily for
self-initiated movement. The falling clod does not
move jtself, though it is in itself capable of a natural
and unforeced movement if suitably acted upon.

Now in the inorganic world movement in a body
is always caused by some other body that is already
in motion. This will land us in an ad fnfinitum chase
for the ultimate origin of movement unless we can
find some cause of movement that is notl itself in
motion.

The cosmic and ‘ theological * conclusions to which
this leads us close the Physics ; but our next step
towards them must be the observation that living
things, and especially animals, unlike inorganic
things, do seem to initiate movements. This
Auxistotle admits, but points out with elaborate care

this with the belief that some infusion of the actual celestial
element was an invariable concomitant of the phenomena
of life. But the links of this connexion (if' it exists) are lost.
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the danger of expressing this fact by saying thag
animals “ move themselves.,” An animal’s free move-
ments are probably prompted in every case by some
change in its physical organism or environment, but
it i3 always some kind of desire (however prompted
or suggesied) that actually makes the animal move.
Now a desire is not a material body or substance
that can impinge upon another body and cleave or
thrust it. Yet we see that as a fact—a primary
dalum of observation and experience that we musi
accept whether we can or cannot ‘ explain * it—an
animal’s * desire ’ can and does move its body. And
since a desire is not capable, direclly and on its own
account, of moving locally (for only a ‘ body * can so
move), we seem already to have reached our * un-
moving source of motion.’

But this conclusion would be too hasty. With
the sole exception of the human intelligence, with
its natural * desire to know * for the sake of knowing,
all the desires of animals are prompted by physical
and sense-perceived changes, and therefore postulate
them as antecedents and cannot be their prime
source. And even intellectual desires, though
Aristotle thought they could rise into independence
of all sense organs, can draw the materials on which
they so rise only from material objects through the
or%ans of sense.

ut let us look from earth to heaven. Arvistotle’s
astronomy will require our attention in due course,
but for our present purpose we need only know that
he believed the whole ethereal shell of the universe
to consist of a number of concentric spheres, one
inside another, the inner surface of each being in
frictionless contact with the outer surface of the next
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within it, until the inner surface of the inmest rubs
against the outmost edge of the sublunary or © four-
elemental * world.

Perhaps the homely illustration of the coats of an
onion will best serve us here. Replace the corc of
the onion by some imaginary ‘stuffing’ of unlike
substance ; Aristotle’s concentrie spheres will then
be represented by the remaining coats of the onion,
and the imagination will easily vise to the idea that
they can slip about within each other in immediate
but frictionless contact. This is what Aristotle’s
concentric ethereal shells do. Tach of them has a
“proper ' movement of its own, but, with the ex-
ception of the outmost, cach of them also sym-
pathetically obeys the movement of some one or
more of the spheres above it. It is thus that the
spiral course of the sun throughout the year, of the
moon throughout the month, of the planets (with
their retrocessions) throughout their periods, and
the simple circular movement of the fixed stars (in
Aristotle’s time the ‘ precession of the equinoxes’
had not been obeerved) were accounted for by a single
circular movement in one case, or & ‘ proper ’ circular
movement imposed upon one or more derivative
movements (all circular) in the other cases. The
fundamental principle of this analysis and synthesis
still survives as the basis of our modern astronomy.

But our immediate concern is with the ‘ proper’
movement of each several * heaven,” or ethereal coat,
shell, or envelope. Fach such heaven was seen by
Aristotle as ‘ moving itself,’ just as an animal does,
in addition to any movement it may receive from
other moving spheres. Such a heaven, then, mani-
fests the phenomenon which Aristotle regarded as
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peculiar to animated beings, the power, namely, of
initiating bodily movement in virtue of an inhcrent
vital principle, not by impact but by the impulse of
desire,

Bach heaven, then, is an animated being., But
the desires of sublunary animals are stirred, directly
or indirectly, by sense-impressions or physical
changes in the organs of sense, and (except in the
case of the human intelligence) are directed towards,
or at least accompanied by, actual ‘ sensations ’ of a
material order; whereas the heavens or celeslial
animals have no organs of sense, and thie substance
that constitutes their bodies is incapable of any
modification except that of (votatory) movement.
What, then, can be the nature and the object of the
¢ deswre ' that their motion implies ?

The highest desire of the highest of sublunary
animals and the least dependent on material sensa-
tions is the human ¢ desire to know.” Lift that into
a higher potency, and make it continuous instead of
intermittent, and regard it as continuously gratifying
itself by fruition, and you will have the best concep-
tion that man can form of the blessed and eternal
joy of the divine animals.

But what are the objects of their desives ? These
must needs be higher than themselves. Moreover,
since they all move, and we have seen that the
ultimate source of movement must itself be motion-
less, and we now know that it must be higher than
even the celestial animals with celestial bodies, we
must take it that the object of each desive that
originates the proper movement of a celestial animal
or ‘heaven’ must be an immaterial consciousness
free from movement, in blessed possession of * truth ’
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its very self, wherein desire is quenched in eternal
fruition.

Such, in the supreme degree, is the life of the
supreme being, desceribed by Aristotle as the * prin-
ciple on which all heaven and nature depend.” Such
is the direct object to which the desirve of the supreme
heaven, expressed in 1ts continuous and simple move-
ment, is direcled. The proper movement of each
of the other heavens is exercised in independence,
indeed, but in a certain subordination to that of the
supreme or oulmost heaven; and the divine and
immaierial object of the desire that inspires it must
be conceived (though Aristotle does mnot expressly
develop this line of inference) as standing in a
corresponding relation of subordination io the
Supreme Principle ‘on which heaven and nalure
depend.’

The Poet Laureate may well call the attenlion of
his readers to the ‘ extreme interest’ of the chief
passage in which this ‘theological’ doctrine is
expounded. Tor it is, as he declares, ‘the one
original foundation of the Christian doctrine on the
subject.” * More especially it is the basis on which
all the elaborate Angelology of the Schoolmen is
built, and that because it gave the Neoplatonists,
Christian and ethnic alike, and the Arabian Aristo-
telians of the tenth to twelfth centuries, the point
of attachment for their synthesis of the Platonic
and the Aristotelian philosophies,

Indeed it must be evident to the most careless
observer that in all this theological construction
Aristotle betrays himself as still dominated in his
highest spiritual life by Plato’s teaching, While he

¢ Robert Bridges, The Spirit of Man, extract 89.
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is honestly persuaded that he is building up his
system towards a conclusion that only reveals itself
as we approach and rcach it, it is obvious that in
reality his biological predispositions, his reverence for
popular instinctive and traditional beliefs, and his
own instruments and methods of thought, are all
directed into the channel they take in this argument
by the influence of the pre-established goal to which
they lead us.

Plato had taught Aristotle—a willing pupil—that
the supreme life is a life of direct perception of
immaterial and eternal realities, in which trulth and
beauty are one. And though Avistotle on his own
ground broke away from his master, yet his ultimate
coneeption of the divine and ideal life not only
remained Platonic but continued to influence him in
all his thought.

We shall never understand the under-currents of
Aristotle’s thought till we understand this subtle
influence. It is at the root of his ‘ teleology,” that
is to say his doctrine that the perfect and the
actualized is presupposed in the potential and the
undeveloped and at once directs and explaing its
course. It is that that makes him regard even
the up-and-down-ness that observation establishes
as a fact in the movement of the four elements as
finding its reason and explanation in the consideration
that it is the nearest approximation that the n-
complete linear movement can make to the * circum-
lation’ of the complete and self-re-entrant circular
movement.

On the same principle he explaing why animals
and plants that are condemned to mortality by the
divergent trends of their component elements
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nevertheless strive after immorlality by leaving
beings like themselves behind them to nake the
collective life of their kind eternal.

It is the same impulse that makes him—though
he defines Nature as the objeclive sum of things,
atlributes, and funclionings that are subject to
change—nevertheless treat her and feel towavds her
as a divine (impersonal, it is true) agent of impulse,
purposeful and aspiring.

But in one respeet Aristotle has the advantage of
Plato. It must be particularly obvious to the reader
who compares the imaeus with Aristotle’s physical
and metaphysical treatises. Plato, starting with the
perfect and absolute, but unable to get rid of the
world in which we live, gives us a saddening, some-
times a horrifying, description of the badness of Lhe
‘ second best " which was all that a material creation
could possibly aspire to, and our prevailing impression
may well be of the degradation mvolved in our
material nature. Avistotle, starling from the world
in which we live, finds it full of intensesl interest in
itself, and ennobled, from centre to circumference,
by upliftings and aspirations towards that which is
above itself. Hven its fallures are not-yet-nesses,
or not-quite-nesses. There is no degradation or
confinement in our having bodies, but there is a
divine glory in our having intelligence, and joy in our
having disinterested affections. And if there is a
region of divine life to which we mortals cannot rise,
it Is inspiring to push out the limits of our thinking
to the utmosi of our power and to dwell upon the
thought that there are diviner lives in which those
limits are broken.

It remains that the common, if nol the universal,
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verdict pronounces that Plato’s power of effectually
bringing us into an ideal world transcends Avistotle’s,
But if to the mystic and the metaphysician Aristotle
can never be more than the philusopher of the plain
man, yet io the plain man himself he may bring
moments in which he forgets thal he is not a mystie.

III. NoTeE oN THE MM ETEOROLOGIC.A

As to the Aristotelian canon, I am content in the
main to accept the authority of Ross (drstotle, pp. 9
sgq.) as to the spuria (such as the De coloribus, the
Mechanica, the Problemata, parts of the Ilistoria
antmalum, etc.gqand the dubin. But I am compelled
to reject the Meieorologica in its entirety, although
it is classed by Ross as ¢ undoubtedly genuine * (p. 11) ;
and as it might naturally be expected that its data
would be taken into account in expounding Aristotle’s
cosmography, I must at leasl indicate the grounds
for rejecting it, though I cannot here enter upon a
detailed argument.

To begin with, the Meteorologica is written in
conspicuously pleasanter and more flowing Greek
than is at all frequently to be met with in Aristotle’s
genuine works. This was noticed by earlier com-
mentators. On the other hand the argumentation
is indefinitely looser than Arislotle tolerates even
when he is least severe, as, for instance, in parts of
his biological treatises. Even where Anstotle’s
reasoning lags farthest behind his observation, and
where he is rcadiest to adopt any explanation that
seems to serve him for the moment, he never ap-
proaches the random and facile opportunism of the
author of the Meteorologica.
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Apart from these general characteristics, the whole
system of the Meteorologica ditfers from that of the
Physica, the De caelo, and the De generatione et
corruptione. In these genuine treatises, for mstance,
there is no trace of the doctrine of * dry and moist
exhalations ' which in the Meteorologica is so pro-
minent as almosi to oust the doctrine of the * four
elements,” nor is this doctrine of exhalalions itself
anywhere clearly and fundamentally expounded.

Again, in the Meteorologica the revolving heaven
carries the sphere of fire and the sphere of air with
it in its circulation, down to the region in which the
mountains, by thew barriers, make as it were pools
of still air; whereas in the De caelo it seems to be
the friclion of the heavenly sphere against the
stationary atmosphere that heats the upper air into
fire ; and in any case the idea of the rotating atmo-
sphere would bring confusion into the whole mechan-
ism of the natural np-and-down-ness of the motion
of the elements.

I may add that the traits in medicval science
drawn specifically from the Meteorologica have never
appeared to me either to connect up with the general
system or to have any definiteness and consistency
of their own. I cannot but think that other students
must have shared this impression.

IV. Nore oN THE PrivcipLes oF TRANSLATION
HERE ADOPTED %
*“ The frankly paraphrastic and expository character
of the translation of the Physics here submitted to
2 Compiled by R. W. The sentences between inverted
commas were written as they stand by the translator; the

rest is from his notes,
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students was adopted under the conviction that a
so-called literal tramslation would be wholly un-
mtelligihle 1 many passages to the English reader,
and would be of very little value to the student of
the Greek text.

““ The writer’s object was primarily to make what
he understood Aristotle to mean clear to the English
reader who knows no Greelk, but is not afraid of hard
tlunking ; and secondarily (if he could) to make what
Avristotle says intelligible to the reader of Greek who
has made no previous study of Lhe book or of the
Greek and mediaeval commentators who have thrown
sa much light upon it.”

The translation, therefore, must not be regarded as
an introduction to Aristotle’s technical terms, but as
an attempt to express his thoughts in terms with
which the Enghsh reader is familiar, * Such an
attempt must necessarily be tentative and must at
best be open to legitimate challenge at many points,
at worst be convictable of positive and frequent error.
I should not have had the audacity to enter upon so
high and perilous an emprise, had I not been able
to lean at every step on the ample Greek and
Mediaeval commentaries, without which the Physics
must have remained to me a sealed book almost from
the first page to the last, and which the reader to
whom I hope to be of service cannot be supposed to
have studied.”

A ‘literal {ranslation’ ‘* would have necessitated
the constant use of English words in meanings that
they cannot bear in Fnglish writing, a practice which
is particularly dangerous and misleading when the
words in question carry strong and definite associa-
tions of their own. No insistency of warning can
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suffice to prevent such words from drawing the
reader after them in their natural and customary
suggestions.”  Therefore the principle of never
using a well-known English word in a sense alien
from that in winch it is used in curvent literary
English speech or writing has been carried as far as
possible.®

“ For instance, to tramslate duys by ‘soul’ (as
distinguished from fwi} as ‘life”) would raise false
but inexpugnable associations from which no effort,
however firm and vigilant, could protect the rcader.”
Both Yvyij and {wj mean * hfe ’ in exactly the same
sense—but {wi) is * life,” vy is * ¢ life.” There is no
indefinite article in the classical languages, but oy
has the individualized quality of the indcfinite article
already in itself.? Therefore yuvyi) will be found

¢ Some of his recaders will think that he has carried it
too far, a few may think that he has not carried it far enough,
as, for instance, when he uses ‘ air’ where we should use
‘ vapour.,’” DBut what we mean by ‘air’ was to Aristotle
the elemental vapour, as ‘ water ' waq the elemental liquid,
and to substitute ‘ vapour’® for ‘ air’ here would be sub-
stituting not merely a current Fnglish word, but a modern
conception.

¢ *“In the middle ages there is an Unum quod (unus qui)
convertitur cum ¢nte s it 15 the hypercategorical unum, and
1t plays an enormous and very perplexing part in Mediaeval
physics. It is an unum which is not numerieal and therefore
is not opposed to plurality, and there is no contradiction in
saying that things which are numerically distinet may be
hypercategorically wnum. This unum is simply the indefinite
article. There is, so far as I am aware, no one of the Western
group of the Indo-European langunages, except English and
Anglo-Saxon, that have a distinctive form for this unum quod
convartitur cum ente.”’

Even in English, though we have an indefinile article,  one’
is sometimes used in its place, e.g., “1 am now wanting a
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translated as ‘ a life * instead of * a soul,” for we may
speak with propriety of a celestial spirit and a plant
as each having a life (Yvxj) of its own, but it would
be quite another thing to say that a celestial spirit
and a plant each had a soul of ils own.

There is, however, no one ¥nglish word which will
always be the equivalent of yvyij, and in order to
make clear what Avistotle is thinking of at the
moment, it has been translated variously by—a life
principle, a terminable life (which may be cut short
by an accident), a veproduchive or digestive function,
a thought, mentality or mind—but it is always an
individual sometlung, never (as (v} is) just life, or
thought in general.

Again ‘ substance  has been rejected in favour of
‘ being ’ or ‘ concrete entity * as the English equiva-
lent of odar/a ** chiefly because ‘ substance ’ irresistibly
suggests materiality ; and to raise the question
whether the soul is a substance, or to assert that
the immaterial and non-spatial, but conscious beings
of Aristotle’s theology on the one hand, or in-
dividual men, stones and trees on the other, are
‘ substances ’ is too great a violation of English usage
to be permissible except in professedly technical
compositions.” ‘ Conerete ’ means compositum in the
Latin sense, ¢.e. the complex of body and form, which
everything is that has a primary existence of its
own : everything that would be there whether we
ez&isted or not, and this constitutes the first category,
ovaia.

’ 4
book on such and such a subject; can you recommend one? **
meuns just the same as “* Can you recomnmend a book on
such and such a subject? 1 am now wanting one,”” And
there is no intention here to set the limit at a single one,
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Yet again : shortage is substituted for privation (the
cstablished translation of orépyews), for privation
implies thal something has been taken away, and
shortnge merely that something has not been attained
For instance, the seals that might under suitable
circumstances have developed the full form of guad-
ruped, or the water that might have become ‘air,
though they are both short of something which they
might have had, are neither of them depréived of
anything which they have had.

* IMustrations could of course be multiplied, but
these will suffice as apologies to the students of Greek
and of philosophy, and as warnings to the English
reader that he must never suppose himself to be in
possession of Aristotle’s terminology in an English
dress, however faithfully I may hope to convey his
meaning.

“ On the other hand I have 1o crave indnlgence for
the use of uncouth words, some of them 1gnored and
others expressly disaliowed by the dictionaries, such
as ‘ aliveness,” ' awareness,” * dimensionality,” * quan-
titive ” and ‘ qualitive’; and of innovations or
archaisms such as 'station’ as the correlative of
‘motion’ or ‘continent’ as the correlative of
‘ content,’ * and of some frank barbarisms in the way
of hyphened compasites which are in no danger of
causing confusion of thought however much they
may offend propriety.”

4 % T say * a motion interrupted by stations’; *a motion
1s not made up of stations, any more than a hne is made up
of points.’ And I call a vessel that contains * the vessel
continent’® or even ‘the contmment’ in contradistinction to
the ¢ content,” as meaning n fact the vessel that contains
the content.”
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V. Nore on ceRTAIN MaruEMATICAL CONCEPTIONS

The following is an attempl to give the un-
mathematical veader some 1dea of the mathematical
conceplions which permeate the Physics, No detailed
knowledge of mathematics is necessary, but the
meaning of certain abstractions such as magmtude,
dimension, divisibility, surface, line, point and so
forth must be firmly grasped in order fully to under-
stand the significance of Aristotle’s reasommng.

Divisibility —The question of divisibilily is a crucial
one, and we will begin by considering that.

We see that a collection of individuals can be
broken up into groups, and these can again be broken
into smaller groups, and 50 on and so on; all these
dwisions will, roughly speaking, be alike, and this
can go on until each individual stands alone. The
process of division can still be carvied on, but if an
individu-al is broken up it thereby loses its indwidu-alit
For instance, if a chair is broken up, the parls wiﬁ
not be small chairs but pieces of wood, cane, and so
on. The divisions of an orange are not small oranges,
nor the parts of a man small men. The divisions of
a homogeneous mass on the other hand are all exactly
alike, But things that in everyday life we call homo-
geneous may not really be so, and experiment may
show that if they are divided and subdivided again
and again the parts will be homogeneous only up to a
certain point, after which they too are reduced to
individuals, and if the process is continued they
will lose their individuality.*

¢ Observe that the term © division ’ 18 here, as elsewhere,

used in different senses.
(@) The Prucess of dividing a Hmited quantum into parts
15 called dwision.
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If alump of gold is cut n two therc will be a
certain amount of wastage and distortion, the whole
of the gold will not remain in the two parts, and they
will not fit together perfeetly. If the process i con-
tinued, the wastage will tend to exhaust the gold (it
does not destroy it, but it makes 1t unavailable);
but this is due to the limitations of actual conditions.
Wastage and distortion are imperfeclions, noti func-
tions of dividing. The perfect ‘ cut * would nerther
waste nor distort: the two parts would comprise
the whole of the gold, and they would fit together so
as to leave no spaces between them and would take
up no more room than the uncut lump. There would
then be no trace of the ‘cut,” but it would still
¢ mark off  the parts, and if the pressure which held
them together were removed it would determine
where they fell apart and how much of the gold was
in each part. So though the cut takes up no room,
-and is no part either of the gold it divides or of any-
thing else, it has a definite position and extension.

(&) The Parts into which a limited quantum is divided

ave called divisions. These divisions when added
together make up the whole of the quantum of which
they are parts, and if they ave successively removed
there will be less and less of the original quantum left.

'There is yet another sense in which the term is used, viz. :

(¢) The Boundaries whose [unction it is to mark off

the parts are also called divisions. In practice
these divisions * use up ' some of the quantum the
divide. For instance, the hedges which mark
out fields, occupy some of the ground, and if
there were enough of them they would eventually
fill up the whole of the ground ; but ths is not part
of the funciion of a boundary ; tt is an imperfection
due to physical conditions. The perfect boundury
would take up no room, and removing it would
netther increase nor dimunish the available space.
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Its exisience, though not material, is none the less real;
it 18 in fact what is meant by a mathematical surface.

Now suppose a lump of gold to be divided (by
‘perfect ’ culs) into layers. These layers may be
agrain divided inio thinne:r layers, and so on and so on.
The layers are parts of the gold and when added
together build up the whole of it. The ‘cuts’ or
‘surfaces,” on the other hand, are not paxts of the gold;
and as we have seen they have no material existence.

There is no limil to the conceptual possibility of
thus slicing up a solid continnum, for however long
wc go on there must always be a layer between one
‘cut’ and the next, which layer, however thin, must
occupy some room and is conceptually divisible into yet
thinner layers. Thus we can never say that any two
cuts (surfaces) are the nearest conceivable to each
other, for they are always separated by a con-
ceptually divisible layer.

A surface is conceptually divisible into less exten-
sive surfaces, which exactly fit into each other, and
together make up the whole of the original surface.
The conceptual ‘ boundaries ’ by which it is divided
up are not themselves parls of the surface, and there-
fore do not tend to exhaust it; they arve in fact
mathematical lines which are no more parts of a
surface than a surface is part of a solid.

Two lines running side by side may be as close
together as we choose to imagine them, but they
will always be ‘spaced’: there is always a con-
ceptually divisible strip of surface between them,
and a strip, however narrow, 1s still a part of the
surface, and the surface can be built up from and
divided into these sirips, but the dividing lines are no
part of the surface ; they simply mark off its parts.
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Yel a line, though it has no material existence, has
length and position., 1t therefore does exisl, though
not materially. Its length can be divided into shorter
lengths, the sum of which is identical with the whole
length. The ‘ boundaries ' of a line are not parts of
it; they simply serve to mark it off into parts.
They are in fact mathematical points, which are na
more parts of a line than a line is part of a surface or
a surface part of a sohd.

Two points may be as close together as we choose
to imagine them, but they must always be spaced;
there is always a conceptually divisible length of line
between them, and the line can be built up from, and
divided into these lengths. But the dividing points
are no part of the line ; they simply mark off its parts.

To sum up :

A solid body which has a matevial existence is con-
ceptually divisible by surfaces.

A surface has no material existence; it exists in
virtue of having extension and position, and 1t is
conceptually divisible by lines.

A line exists in virtue of having length and position,
and it is conceptually divisible by points,

A point exists in virtue of having position ; it is
indivisible.

Magnitude can be conceived as ‘that which is
divisible ’; that which is indivisible is not a mag-
nitude. The terms °divisible’ and *indivisible
belong to the class of opposites which he calls con-
tradictories ; they are mutually exclusive and there
can be no intermediate state.®

¢ Some opposites are not contradictories : hot and cold,
for instance, or wel and dry, are opposites but they are not
contradictories, They arc extremes between wiuch there are
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Points are indivisible and so are not magnitudes,

Lines, surfaces, and solids are all diwvisible and are
therefore all magnitudes. But they do not all belong
to lhe same ‘ order ’ of maguitude.

The ‘order’ or ‘dimensions’ of a magnitude
depends on the further divisibility of the boundaries
by which it can be divided up.

A line is a one-dimensional magnitude, being
divisible by in-divisible boundaries (points).

A surfuce is a two-dimensional magnitude, being
divisible by one-dimensional boundaries (hnes).

4 solid is a threc-dimensional magnitude, being
divisible by two-dimensional boundaries (smfaces).

Now as there is no bridge between divisibles and
indivisibles, neither can there be any bridge between
magnitudes of different dimensions. For if a one-
dimensional magnitude could become two-dimen-
sional, its indivisible boundaries would have to
become divisible, which is impossible, as we have
seen ; neither can a two-dimensional be built up from
one-dimensional magnitudes, for adding magnitudes
together does not alter the dimensions of theiwr
boundaries. It is easy to see that transforriation is
equally impossible the other way round.

The same reasoning will demonstirate that there
is no bridge between two-dimensional and three-
dimensional magnitudes.

Now, owing to our inability to visualize abstractions

different degrees of hotness and coldness, or of wetness and
dryness, The same thing may vary from time to time
between the opposite extremes, tending now to become hotter
now colder, ‘The actuality of one extreme implies the poten-
tinlity of the other in the same subject. l;31.115 with con-
tradictory opposites the actuality of the one is the absolute
negation both of the actuahty and of the potentiality of the
other, 1n the same subject. See Bk. V. ch. iii.
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and to Lhe difficulty of following a demonstration
without some actual construction, we habitually
represent points by dots, lines by thin strokes, and
surfaces by thin lamminae, and are thereby subjected
to the msidious danger of regarding these representa-
tions as at any rate approximations to mathematical
abstractions, and if we argue from constructions
rather than from definitions, we may easily make
false assumptions without knowing it. There is no
safe vecewpt for avoiding this danger, but the test of
drvisibality is an mvaluable check, An assumption is
convictably false if it implies that a magnitude is
of a different order of divisibility from that which
defines it. But many false assumptions pass un-
convicted through want of real grasp of Avistotle’s
teaching in this matter.

Measurement. — For purposes of measurement and
comparison it is convenient to divide up quanta into
standard units, and to express them as aggregates of
these units.

A ‘unit’ is not a ‘unity ’ in ihe vense of being
indivisible, for it may be either an individual, or a
group, or a magnitude, or anything else which for
the purpose of manipulation, measurement, and com-~
parison il is convenient lo treat as a single whole.
Any unit suitable for the purpose in hand may be
taken as the standard unit, and different units will be
required according to the quanta and the conditions
to be dealt with.

Sometimes the unit will be a specific magnitude,
such as a yard, a ton, a load or a cupful ; sometimes
it will be a kind of mdividual irrespective of mag-
nitude, such as a man or a chair; or it may be a
group of individuals, such as a constellation of stars
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or a grove of trees ; or again it may be such a thing
as a dream, or a taste. It may in fact be anything
which can be counted.

Units ean of course only measure quanta of their
own kind : units-of-length measure lengths, units-of-
time measure time. An aggregate of units-of-weight
15 itsclf a weight, an aggregate of units-of-length
is itself a length.

The immaterial * boundaries * which tell off the
successive aggregates are Lheir ' numbers,” and the
aggregates themselves are named after their specific
numbers 3 so that a given number stands both for a
numerating boundary and a numeral aggregate.

The system of aggregation applies to units qua
units, not guu parts of specific quanta, and the science
of arithmetic depends on the system of aggregation,
and is applicable to aggregates of any kind of unit.
It is not therefore necessary to specify the nature
of the unit in order to investigate the properties of
numbers, and when this principle has been grasped
il becomes possible to experiment with aggregates
of easily accessible units, and to apply the conclusions
to those not susceptible of direct manipulation. Thus
having discovered experimentally that an aggregate
of three pebbles and an aggregate of four pebbles
together make an aggregate of seven pebbles, we can
deduce the fact that three men and four men make
seven men; three hours and four hours make seven
hours ; three dreams and four dreams make seven
dreams, and in general, that three and four units
together make seven units.

But if we want to measure specific quanta we must
choose specific units. If we are told that a distance
is “ three * we do not know how long it is, bul if we
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are told that it is threc feet or threc inches we do
know. If we are told that a weght is ‘ three’
we do not lmow how heavy 1t is, but if we are told
that it is three pounds we do.

The question now arises of the measurability of a
given continuum by a given unit. A unit which »ill
measure the continuum can of course be found, by
dividing the continuum itself inlo equal parts and
taling these parts as units. The continuum will
then contaiu an exact number of the chosen units.
But can we expect that any unit will be an exact fit,
if it has been chosen without reference to the con-
tinuum to be measured ?

Take, for instance, a length OA and measure off
successive units on the same line.

0 A A
| l | I
T T 1
1 2 3 1 2 3 4
Fig. 1. TFig, 2.

If one of the boundaries which mark off the successive
units coincides with the point A which marks the
end of the line OA (as in Fig. 1), then the unit will
be an exact measure of OA and OA will contain an
exact number of these units. But if the point A falls
between two successive boundaries (as in Fig. 2),
then the unit is not an exact measure of OA ; OA
exceeds one number of units and falls short of the
next.

Now it would appear at first sight that we could
be sure of an exact fit by taking a small enough
unit, for the smaller the unit the greater is the
number of boundaries in a given space. But small-
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ness alone gives no ground for the presumption that
the fit will be exact. TFor however numerous the
boundaries may be, they must always be * spaced,’
and the point A may fall between two consecuhive
ones, We cannot prevent this from happening by
inserting still more boundaries, for however close
these may be, there will always be some interval
between them, and as long as there is any interval
the point A may fall within it, and then the unit is
not an exact measure of the line.

The measurability of a given line by a chosen unit,
then, depends not on whether the unit 1y large or
small, but on an exact adjustment which is a pure
accident, in Aristotle’s sense of this word, unless it
has been secured by constructing the unit from the
line itself. As there are endless ways of dividing a
line into equal parts, so there are endless possible
unils which exactly measure it, but this does not
prevent there being endless possible units which
do not exactly measure it.

When two lines can both be measured exactly by
the same unit they are said to be commensurable.

We cannot assume that any two lines OA and OB
taken at random will be commensurable, for there
is no ground for supposing that any unit constructed
from OA (by dividing OA into equal paris) will be
an exact measure of OB, or that a unit constructed
from OB will be an exact measure of OA,

When the ratio (i.e. relation of magnitude) of two
lines is such that they cannot be measured exactly
by the same unit they are said to be incommensurable.
But this does not imply any vagueness or instability
in their relationship, but simply that it cannot be
expressed numerically, for the lines are not both
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aggregates of the same umt We are constantly deal-
ing with ratios that are ncither vague nor unstable
though they are incommensurable. Tor instance, the
ratio of the side of a square to its dingonal is in-
comniensurable, and so is the ratio of the circumfer-
ence of a circle to its diameter.e

Infinity.—No actual quantimn and no aciual process
can be unlimited, but a process may be potentially
unlimited. An actual quantum may be subject to a
polentially unlimited process (such as subdivision),
but this does not endow the quantum itself with
the quality of potential unlimitedness, for it is in
virtue of continuity not of size that the process of
subdividing is limitless. just as a Jong line is
potentmlly divisible into any number of e(llld.l parts,
so is a short one, for the “boundaries’ which divide
it take up no room, and thercfore do not tend to
exhaust the short line any more than the long one.

But as the linc is neither increased nor diminished
by being divided up, it follows that in a given line the
length oéj its parts must vary with their number, and as
the number increases the length must diminish, Thus
the processes of numeration and diminution keep pace
with that of subdivision. And as there is no limit to
potential subdivision, neither can there be any limit
to potential numeration and diminution. But these
unlimited potentialities cannot be transmuted into

o The atomists contended that all quanta were reducible
to indivisible particles or ‘ monads,' and that these con-
stituted the ultimate units from which all quanta are built
up. In their view, therefore, all ratios were commensurable,

Aristotle, on the other hand, held that there was no lmit
to the potentinl diviability of a continuum., In his view,
therefore, there would be no * ultimate units * of a continuum,
and therefore there must be mcommensurable ratios.
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unlimited actualities, for however far the process of
subdivision is carried it must actually stop some-
where, and is therefore limited ; the result will be an
actual number of actual parts; but no actual number
18 unlimited, and the limitation of the number
of the parts automatically limits their diminution,

Actually, then, all these processes — division,
numeration, and diminution—are limited. In facl no
actuality can be unlimited, for aeivalization means
acluevenient, and imagmation can always stretech be-
yond achicvement; and the unlinuted potentialities
will always remain beyond the limited actualities.

Unlimitedness then exists, not as an accomplished
fact, but as an open possibility which cannot be
closed. It is unachievable, and exists only in virtue
of being unachievable.
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BOOK 1

INTRODUCTION

A ravouriTe method of Aristotle’s, in investigating any
subject, is ta begin by surveying the opinions of previoug
thinkers (or, in lack of such, the current opiniona and
usages of specch) and endeavouring to discover some
cornmon trend in which they agree, perhaps even when
they suppose themselves to be in flat contradiction. I he
succeeds so far, he endeavonrs to define the direction of
thiy common trend, to push it forward to its natural goal,
and there to formulate 1t. If the result so reached enables
him to reveal some aspect or fragment of truth underlying
each thinker’s system, and at the same time to show why
his imperfect formulating of it exposed him to error, we
may then feel that we have a reasonable guarantee of ilg
soundness,

This ig the method pursued in Book I., but it seems, at
first sight, to bring us in a very slender harvest; for at
the end of a discussion which puts a very severe strain
upon our attention we find ourzelves rewarded by nothing
more startling than the assurance that some changes are
possible and others not, and that, where there is any
change at all, there is something thal undergoes the change
and some change that it undergoes, so that something ig
there at the end that was not there at the beginning. A
good deal of trouble is spent in considering how to formu-
late this statement most effectively, but the statement
iteelf appears not only to be vbvious but to be irrelevant
to the questions with which the Book opens, and as to
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which the opinions of the earlier thinkers are collected ;
for we begin by asking, out of how many elemental
bodies the world of Nature iy physically componnded, and
we end by trying to determnine into haw many factors
it is conceptually convenient to resolve the process of
¢ changing.’

Thig i all so, and Aristotle will deliberately have it so.
But all the same this Book is a very serious piece of work
and in its way a model of discussion. A short introductory
chapter gives us the key, if we can but find the skill to
turn it through the wards,

In this chapter Aristotle lays it down that investigation
ghould begin at the beginning and make for the end,
which means begiuning where we are and making for
where we want to be, and this again (in the case of Nature
at any rate) means beginning with the concrete and chang-
ing phenomena of the woild revealed to the senses, and
making for abstract and stable theoretical generalizations
that will introduce order, connexion, and sequence into our
intellectual apprehension of them ; in a word, our progress
must be from the phenomena accessible to the senses to
the conceptions that satisfy the intelligence.

Now, according to Aristotle, all his precursors took the
opposite course. They began by laying down a general
proposition that satisfied, or was even demanded by,
their intelligence, and then tried to arrange the facts in
harmony with it. The consequence was that their starting-

oint had no firm attachments to the real subject of
nvestigation, and their deductions led them to more or
less unfruitful and insecure results, But no one knows
better than Aristotle that it is balf the battle to know
what you want to get at and to ‘ ask the right questions’
about it ; and it will therefore be a good day’s work if he
can show his readers that, in so far as his precursors began
at the wrong end and were true to their own method, they
disagreed with each other and arrived at comparatively
little of primary value; but in so far as they allowed
Nature herself to force them, surreptitiously as it were,
to follow the true method, they all manifest a common
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trend and are found to be groping for the right question,
which emerges at the end of the Book, instead of the
wrong one, suggested by their own axioms, which meets
us at the beginning,

Perhaps it may be well at this point to introduce
parenthetically a few illustrations, from onr own circle of
familiar ideas, of the way in which an accepted ‘ axiom’
of reason may entangle thought and perplex observatiou.

The conception that a thing cannot act and produce an
effect except where it 1s (i.e. the denial of the possibilily
of actio in distans) has led to dissatifaction with the
law, or even the observed fact, of gravitation, hecause the
statement of it treats dislani bodies as affecting each
other. 'The same conception has also led to the hypothesis
of a luminiferous ether, the existence of which has obstin-
ately evaded all tests, and the constitution of which defies
consistent formulation,

Or again, Jevons, in his attempt to nnify Lhe principles
of science, was long bafRed by finding that, whereas in
arithmetic one and one make two, in logic one and nne
make one. At last he discovered that in arithmetic too
one and one make one if they are both the same one, Tt
is one and another that make two.

Compare Bergson’s assertion : that the axiom ' two bodies
cannot ocenpy the same space’ is contradicted by srience
all along the lme, but still holds its own, hecause, though
not a property of matter, it i¢ a property of two-ness.

These latter examples will rerve to illustrate the further
pomnt (of great significance in connexion with Aristotle’s
refutations) that any speculative axiom we jump at has
to be expressed in langnage; and language—which has
been evolved by processes that are anything but rigidly
logical, systematic, and consistent—embhodies many
ambiguities and concealy many obscurities; so that, if
apparently axiomatic statements are suddenly arrested
and petrified, without adequate serutiny and analysis, the
deductions drawn from them may lead us far indee(f astray.

To return to Aristotle, The particular axiom which he
believes to have misled and enslaved his precursors ig
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varionsly expresved as ‘ nothing can come out of nothing
or ‘ the existent cannot come out of the non-existent, or
the non-exigtent out of the existent.” This axiom, ag under-
stood by those who accepted 1t, Aristotle regards as false.
The deductions they made from it, so far as they were
serionsly accepted, flatly contradicted Nature, and also
led to internally self-contradictory conclusions; or at the
very least, tended to divert attention from the true problem
and from fruitful attempts to deal with it.

Parmenides and his disciples, according to Aristotle,
clearly saw that their axiom amounted to a blank con-
tradiction of all change and movement, and so to a con-
ception of Nature as unitary and rigidly unchanging and
undifferentiated. They granted that ° appearances’ con-
tradict this ; that is so much the worse for the appearances,
They contradict the truth and therefore do not exist at all,
but only ‘ appear ’ to do so.

Others were less consstent, but as they too held it to be
impossible for anylhing to come out of nothing, the ques-
tion that chiefly interested them was not ‘* How are we to
regard change, and how investigate changes ?* but * What
are we to suppose it ig that is always there in reality, while
it appears as if everything were passing in and out of
existence ? ' It is really all air, said one; all water, said
enother ; the four elements, said a third ; every known
gubstance or tissue out of which things ave visibly built
up by addition and interlacing, said another. Thus they
were all of them looking for the ‘ existent,’ 4.c. the reality
(as distinet from appearance) which never comes to be or
ceases to be, but is * always there.” This, however, was not
examining the fact of change (which is the distinctive
characteristic of what we mean by Nature) at all, It
gimply diverted the mind from 1t. And, obscurely feeling
this in spite of themselves, all the thinkers (even including
Parmenides himself, when he deigns to look at ‘ appear-
ances ') had recourse to certain agents of change, which
they brought in under ibe guise of * contrasted principles,’
such as ‘hot and cold,” or ‘more and less,” and so forth,
between which, as between two poles, change takes place

6



PHYSICS, I. INTRODUCTION

—or seem¢ to do go. Obviously, then, it is here that we
must look for the tracks of that driving force of the truth
thal secretly diverted them from the lines they were trying
to follow, and lured them into an undesigned accord with
Nature, and so with each other, even where they were
most conseions of mutual opposition.

Thus at last we come to the right questions, and ask:
What conceptual analysis of the observed process of change
will give us the best starting-point for clear thinking and
fraitful observation ¢ What and how many are the factors
or constituents of change? What techumical terms give
best promise of precision and aceuracy ?

Anristotle tries a variety of formulae and compares their
merity, always keeping steadily in view the passage of
the changing thing from one state to another. He notes
& certain goalfulness in Nature, analogous to our own
purposefu] actions,  Ie sees that, 1f we follow any definite
series of changes, such as that fromn the acorn to the oak,
we find that at every stage of progress the changing thing
lacks something of the thing it is to he, and this ‘ shortage ’
is an essential characteristic of what, at the moment, 1t
already is: and this provekes interesting reflections as to
the relation of the * existent or non-existent ' philosophy
to these ‘ absences’ or ‘shortages,” which aie negative yel
definite. Are they existent or non-existent? What is this
‘not-yel-there-ness’ (which, under a more positive aspect,
we call a ‘ potentiality ) that goes shares with * already-
there-ness’ in the ceaseless ‘ hecomings’ of Nature ?
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A
CHAPTER I

ARGUMENT

By ‘wunderstanding’ things we wmean getting at their
causes and congtutuent elements, and apprehending first
praneiples.  In the order of nature we think of things being
built up from their elements, of effects following causes,
and of movements and changes as obeying principles
(184 a 10-16).

But our experience, on the other hand, introduces us first
and most directly to concrete and individual objects and theiy
behaviour, and we have to work back from them to general
principles or ultimate elements. Our progress, them, in
studying mature, must be from what is familiar to our
senses to what is luminous to our intelligence, or from what
is first or most accessible to us, to what is first or most
JSundamental in nature (a 16-26).

Names and defintions are related to synihetic and
analytic concepts respectwely (a 26~b 14). (dristotle uses
a single word (yvdpipor) alike for what can be divectly re-
cognized by the senses as fact, and for what is demanded
or accepted by the mind as lying behind it and ewplaining
it. The translation makes no attempt to follow him in this.)

[This prefatory chapter is to * clear up the question of the
beginnings of the science of Nature’ (I. 15). The term
‘ beginnings’ (dpxal) és loosely wsed without clearly dis-
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BOOK I
CHAPTER I

ARGUMENT (continued)

tinguishing three senses: (a) the primary elements of
natural things (80ev wpdror ~ylyverar évumdpyorros, Met,
1013 a 4); (B) the starting-points of a science. In o
systematic science, e.g. geometry, these are (i) the premisses
or basic truths (80ev yrweréy 70 wpdypa mpdrov, 1013 a 14),
which are * true, primary, immediate, and wntrinsically more
intelligible than the conclusion and prior to it, end are
apprehended by intuition (vods). Anal, Post, 71 b 20,
100 b 12. (i) But the best starting-point for inquiry or
learning {uadjrews otix dmé Tob wpdrov xal Tis Tob wpdyuaros
dpxfs eviore dpatéov, dAN' §fev pgor’ By pdfo, 1013 a 2)
must be‘ things more immediately cognizable to us’ by sense-
perception.

The path tv knowledge starts from (B i) the indistinet
(cuykexvuévor, of. Poet. 1450 b 37) unanalysed whole (§hor)
given by sense-perception, which has for its object the
concrete individual thing (a man), but dimly discerns in
this the universal (Mun), Anal. Post. 100 2 16. The analysis
of this universal into its constituent paris (uépm, & xat’
Exagra) carries us up towards the primary concepts and basic
truths (1), just as we undersiand the nature of a complex
thing when we have analysed i into its elements (a).

This might lead us to expect that Aristotle would go on to
establish, by induction from the data of sense-observation
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ARGUMENT (continued)

(i), the premisses or basic truths (81i) of Physics. Bug the
dpxal which he proceeds to discuss in Chapter II. are not
sense-dute, but the alleged elements of natural things (a).
The connegion between the chapters may he in the un-
184210 " Emedy) 76 eldévar ral 10 énioractar ovuPalve,
mepl mdoas Tas pefddovs dv elow dpyal 7 abra 3
arotyela, E’If’ 7od Tadra vapf'Cecym'réTe 'yo:tp ofo’,ue@c\t
ywdorew, Exagrov, brav Td alna yrwplawper Td
mpéra kol Tds dpyds Tds mpaTas Kol péxpL TV
15 orotyelwv—,8fAov TLKalTis mepl proews émarTiuns
meparéov Swoploaatar mpdrov Td mept Tds dpyds.
épure 8¢ éix 7dv yrwpyrwrépwy nHuly 1 630s
ral capeorépwy émil Ta capéorepa TH Pvoel kal
yrwpiudirepar ob ydp Tadrd fulv TE yrdpuysa Kkal
dmdds.  Sibmep avdywxn Tov Tpdmov Tobror mpo-
w dyew ék T@v doadearépwy pév T Ploer Nulv
3¢ oadéorepwr éml o ocadéorepa TH Poer ral
yrapyudTepa.,

"Bory 8 fuly mpdrov dfda xal cadf ra cuy-
kexvuéva pdMov Torepov 8 éic rovTwy yiveras
yvdpuyso, 7. oToryeia al af dpyal Sarpolor TadTa.
6 éx TV wabblov éml 74 wald Exaora Bl mwpo-

/. A A L4 A} \ ¥
95 tévoes 10 yap GAov kard TNy aiobnow yvwpi-

=

& kafohov and ka8 ¥waora, when contrasted, usually mean
¢ general’ and ‘ particular ’5 but here they are used in the
other and less fl'equent sense of ‘concrete whole® and
‘ constituent factors’; as in De gen. et cor. ii. 4 (331 a 20),
where ‘air,” ¢ water,” ete., are regarded as each of them
constituting a single wér or xaféhov, and their attributes
' moist,’ * warm,’ etc., as each constituting a xu8 Ekaorov.
‘Were the words taken in their more usual sense there would
not only be an insuperable difficalty here, but also a flai
contradiction belween this passage and the =0 wév vip
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ARGUMENT (continued)

expressed thought that the starting-point (B 1i) of our present
inquiry must he the confused notions of our predecessors
about (a), which we proceed to analyse, with a view to
arriving at the true fundamental notions,—C.]

In all sciences that are concerned with principles or
causes or elements, it is acquaintance with these that
constitutes knowledge or understanding. TFor we
conceive ourselves to know about a thing when we
are acquainted with its ultimate causes and first
principles, and have got down to its elements.
Obviously, then, in the study of Naturc too, our
first object must be to establish principles.

Now the path of investigation must lie from what
is more immedialely cognizable and clear io us, to
what is clearer and more intimately cognizable in
its own nature ; for it is not the same thing to be
directly accessible to our cognition and to be in-
trinsically intelligible. Hence, in advancing to that
which is intrinsically more luminous and by its nature
accessible to deeper knowledge, we must needs start
from what is more immediately within our cogmtion,
though in its own nature less fully accessible to
underslanding.

Now the things most obvious and immediately
cognizable by us are concrete and particular, rather
than abstract and general; whereas elements and
principles are only accessible to us afterwards, as
derived from the concrete data when we have
analysed them. So we must advance from the
concrete whole to the several constituents which it
embraces ; ¢ for it iy the concrete whole that is the
kaBbhov xatd T Nbyor ywdpiuov, Td 8¢ kaf kucTov Kard THY
alefnyow, of chap. v. (189 a 5 sgq. and 72 a 1 sqq.).
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CHAPTER 1I
ARGUMENT

How many primary constituents of things are there ! A
Jew egements or principles, or infinity of atoms? (184 b
15-25),

The dogma,_of Parmentdes that all Nature is one and rigid,
amounts to a denwl that any science of * changing material
things ' (which is what we mean by Nature) can earst at all ;
and therefore the discussion of it belongs to First Philosophy,
not to Physwes. Nevertheless, since it has a philosophical
interest, and incidentally raises questions that concern the
Physicist, we will not stand on our right to ignore it (b 25—
185 a 20).

To begin with, then (since there are different ways of
¢ existing ), does the assertion * everything that exvists is
one’ refer to substantive, or quantitive, or qualitive ewist-
ence ! If to all, or to more than one of them, then there ig
more than one ' existence,” and Parmenides w8 wrong. If
only to one, then that one must be substantive ; for the other
categories exist only in relation to the substantively ewistent.
But to say either with Mehssus that the existent 18 unlimited,
or with Parmenides that it is limited, is to make it quantitive
as well as substantive (a 20-b 5).
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PHYSICS, 1. 1.-11.

more readily cognizable by the senses. And by
calling the concrete a ‘whole’ I mean that it em-
braces in a single complex a diversily of con-
stituent elements, factors, or properties.

The relation of names to definitions will throw
some light on this point; for the name gives an
unanalysed indication of the thing (‘circle,” for
mstance), but the definition analyses out some
characteristic property or properties. A variant of
the same thing may be noted in children, who begin
by calling every man father’ and every woman
‘mother,” till they learn to sever out the special
relation to which the terms properly apply.

CHAPTER II
ARGUMENT (continued)

Again, ‘ one’ is just as ambiguous as ‘ ewistent.” It has
three meanings : (1) a continuous line may be one, though
divisible wfinitely ; (2) there may be two names for one
thing ; (3) or an wndividual (i.e. an *individable ' unit)
that ceases to exist as a unit when broken up, may be one.
But in none of these senses can ‘ everything' be ‘one’
(b 5-25).

Some later thinkers also—not understanding that the
concrete oneness of a single subject may embrace a mullitude
of attributes and relations, and also believing (through
JSailure to distinguish between the copula and the verb sub-
stantive) that to say ‘a man is pale-complexioned® would
imply that * pale-complexioned’ existed as an entity—
wrenched language in a vain attempt to avoid the (really
quite unimpeachable) attribution of unity and multiplicity
to one and the samne subject (b 26-186 a 3),
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8 ) ral évavrius, not only *differing in form,’ but also
‘of contrasted qualities’ (particles of bone, flesh, ete.).
The reference, apparently, 1s to Anaxagoras. Cf. 1.1v, p. 43.

b [For wperov Bomtz conjectured mpdrwy, e, ‘ primary
constituents.” Similarly Plato (Soph. 242 c), after discussing
Parmenides, reviews the other plulosophers who have under-
taken to decide the number and nature of & 8vro (ultimately
real conslituents of things): are they two or three, one or
many, or both onc and many, ete. #—C.]
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PHYSICS, I. 1.

Wewr, then, there must be either one principle of
Nature or more than one. And if only one, it must
be either rigid, as Parmenides and Melissus say, or
modifiable, as the Physicists say, some declaring air
to be the first principle, and others water. If, on
the other hand, there are more principles than
one, they must be either limited or unlimited in
number. And if limited, though more than one,
they must be two or three or four, or some
other definite number. And if they are unlimited,
they must either be, as Democritus held, all of the
same kind generically, though differing in shape
and sub-characteristics, or of contrasted nature as
well.®

The thinkers who inquire into the number of
‘ absolute entities,” again, follow Lhe same line. For
their first® question is whether the constituents of
which things are composed are one or more than
one; and, if more than one, are they limited or
unlimited? So they, too, are inquiring whether
there is one principle or ultimate constituent, or
many.

Now, as to the contention that all existence is one
and is rigidly unchanging, we might say that it
does not really concern the student of Nature, and
he need not investigate it; any more than it
concerns the geometer to argue with one who denies
the geometrical axioms. Such questions must be
dealt with either by some other special science or
by a fundamental discipline that underlies all the
sciences. And so it is in this matter of the unity
of the nalural principle, for if it is only one, and one
in the sense of rigidity. it is not a principle at all;
for a principle must be the principle of some thing

15
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1 {Bekker proposed to excise 8 dmwep augbrepor . . . 12
xaherdy, comparing 186 a 6-10. W, bracketed # New Aéyop
épericdy as ‘an editorial interpolation * and «al yap Yevdd . . .
dmoplav (sic) ‘ as a stray from 186 a 7. But he must have
meant to excise also dmwep dugbrepo. . . Iapuevidov, which
cannot stand alone and is not translated. 9 d\\’ éwds . . .
12 yaremwéy is bracketed at 186 a 9. W.’s note is:

* The whole of the passage which appears in Chapters IL
and III. in the mss. and editions was regarded by Bekker,
followed by Prantl, as belonging to the latter context. But
if it is taken as a whole it contains a flat contradiction:
daulAbyarol elow . . . dAN évbs drémov obévros AN qupBaiver
— “Their syllogisms are false . . . but their conclusions
follow from their premises.” If the passage is divided
between the two places, as I suggest, the contradiction
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PHYSICS, L. 1.

or things other than its naked selt. To consider,
therefore, whether the natural prnciple is one in
this sensc, ix like discussing any other paradox that
is seb up just for the sake of arguing, like the paradox
of Heracleitus,® or the contention (should anyone
advance 1t) that the totality of existence is one
single man. If their fundamental paradox is ad-
mitted, there is nothing strange m all therr other
paradoxes following from it. Let us then start from
the datum that things of Nature, o1 (to put 1t at the
lowest) some of them, do move and change, as is
patent Lo observation ; and let us make a note that
we are nol bound to answer every kind of objection
we may meet, but only such as are erroncously
deduced from the accepted principles of the science
in question. Thus, it is the geometer’s business
to refute the squaring of the cirvele that proceeds
by way of equating the segments, but he nced not

¢ [That * opposites’ are ‘one,’ eg. ‘good and evil are
one,’ Heiacleitus, frag. 58 (57 Byw.). '/ b20. Heracleitus
was underslood by some to be denying the masim of contra-
diction, Met. 1005 b 23.—C.}

disappears ; for in Chapter 11. Aristotle says that, if you
accept the paiudonical contlusion that Nuture is a rigid
unit, all the other paradoxes of the school (as to time and
space for instance) inevitably follow. In Chapter 1L, on

e other hand, he starts with the faloe (because ambiguous)
premise that “ nothing can come out of nothing™ and
shows that his opponents do not argue soundly even from
that. The words # Noew Noyor émorindr (a kind of echo of
the dugdrepor vap éparids ov\oyl{orrar) appear to be an
unintelligent editorial atlempt to make room for both terms
of the contradiction,’

The repetition of the illustration from he geometer
(185 & 1-8 und 14-17) suggests that this whole paragraph is
a conilation of two recensions.—(C.]
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¢ The problem of squaring the circle as it was originally
concelvedpxs to construct, by nicans of ruler and compasses
alone, a rectilinear figure whose area is equal to that of a
gwencircle.  And il is to this problem that the three solutions
mentioned by Aristotle address themselves.

1. The solution by segments: Simplicius tells us that this
refers to some very ingenious constructions of menisci, or
Iunes, by Hippocrates of Chios. Simplicius gives us the
constructions and explains them at length, The falluey in
this demonstration, it appears, consists in confusing lunes of
different forms, and assuming that, because certain kinds
of lunes (as Hippocrates showed) can be squared, others,
required for the quadrature of the circle, can also be squared,
whereas in fact they cannot. It seems unlikely that
Hippocrates himself should be guilty of this confusion, but
whoever the author of this demonstration was, he purports to
have based it on the accepted principles of geometry, and it is
therefore, Aristotle says, the business of the geometer to
refute 1t, by pownting out where the error lies.

2, Antiphon’s solution : Antiphon is only known to us by
this passage, but Simplicius informs us that the construction
he proposed was to inscribe a square 1n the circle, and on each
of the four sides regarded as chords of the circle to build two
chords meeting in the midway point of the circumference
above it. We shall then have an octagon inscribed in the
circle, but the chords which constitute its sides will still be

18



PHYSICS, I. .

consider Antipho’s solution.” And yet, after all,
though their (the Tleaties”) contenlion does not
concern the study of Nature, it does incidentally
raise points that are of interest to the physicist 5 so
perhaps it will be as well to examine 1t biiefly,—
especially as it has a cerlain philosophical interest
of its own.

Now since the term * existent ' is itself ambiguaous,?
it lies at thg very hemt of the matter to inquire
whether (1) they who assert all existing things to be
“one ’ are thinking of all existing things substantively
or quantitively or qualitively.  Or (2) are all existing

short in their total periphery of the length of the cireum-
ference of the cirele.  But, says Antiphon, you must con-
tinue the process until the <ides are so small as to fall coner-
dently upon lhetr respective sections of the eircumference,
and then you will have a polygon equal in area to Lthe ciicle,

To this Aristotle simply 1emarks that a geometer, as such,
has nothing to say, because il assumes that the cirecum-
ference 15 alicady made np of minute straight lines, so that a
very small chord may be coincident with a corresponding
section of 1t ; this is contrary to the axioms and prineiples of
geometry, and the geometer is only conccme(f with what
professes to be basefon those principles.

3. There was also one Bryson, referred to in the Posterior
Analytics, ix., 75 b 40. He argued that any polygon in-
seribed 1n the cirele must have a less area, and any polygon
circumseribed to 1t must have a greater area, than the circle,
It follows that there must be somewhere a polygon which
equals it (observe that the sides of such a polygon would
obviously cut the circumference). To this demonstration in
itself Aristotle raises no objection, but he says that it is a
general or logical, rather than a geometrical demonstration,
For the geometer must show you not only that such a polygon
is possible, but how you are to construetit.  Bryson does not
do this.

The question of squaring the circle is further diseussed in
an excursus, p. 98,

¥ Sec Gen. Introd. p. i,
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@ On the supposition that the life’ or ‘soul”’ 1s an in-
dependent entity, to which, however, Aristotle must not be
supposed to commit himself here.

® [T understand Aristotle's main alternative here to be:
Do they mean (1) that all things belong to only ons category :
‘all things are Substance,” or * all things are Quality,’ etc.,
and, if so, to which category ? or (2) that all things are a
single thing belonging to one category: ‘all things are a
single substance’ (& man), or ‘a single quality ’ (white) ?

¢ [This vefers to the first alternative. (a) If all things belong
to one category only, they must choose which category;
*for if all things are to belong to several categories, there
must be a plurality.’ He then points out (b) that the only

20



PHYSICS, I. 11

things ‘one substance,’ like ‘one man’ or ‘one
horse ’ or ‘one soul "? ¢ Or s 1 thal they are all
one in quality, (say) all the same ‘ white,” or ‘ hot,’
or so forth, so that the same qualitive predication
can be made of them all?® Tor though all such
assertions are impossible, yet they are far from
being all identical.

(1) Thus (a) if all things arc to be one both sub-
stantively,quantitively, and qualitively,then (whether
we consider these forms of ‘ being ™ as objectively
separable from each other or not) in any case
existences are many and not only one.” Whereas
(b) if il be meant that all things are one magnitude,
or one qualty, then, whether there be any sub-
stantive exislence at all or no, the assertion is
absurd——if we may so call the imposuible.  For none
of the categories except ‘substance’ can exist
independently, since all the rest must necessarily
be predicated of some substance as theiv subjectunm.
But Melissus ¢ says that the Universe is unlimited,
which would make it a magnitude or quantum, since
‘ limited * and ‘ unlimited " pertain to quantz only,
so that no substantive being and no quality or
affection can, as such, be called unlimited (though it
may incidentally be a quantum also); for the con-
ception of a quantum enters into the definition of
‘ unlimited,” whereas the conception of substantive
existence, or quality, does not. If then (a) the
‘ existent * is both a substance and a magnitude, it
is two and not one; whereas (b) if it is a substance

possible category is Substance; but then Melssus ought
not to say that Beng is unlimited ; for this imphes that it is
also a magnitude (quantity).—C.]
@ {Frayg. 2.—C.]
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@ Zuwexés (continuous) and ddialperor (1ndivisible) each
have several meanings. Both words may be used in the
strict mathematical sense, or in the popular sense when
surexés would apply to any simple or complex body, so held
together—whether by nature or by art—that by moving a
part you move the whole (1016 b 5 sq.), and ddwalperov to
anything which (though not actually undividable) 1s taken
as a whole. Here Aristotle (atter his wont) is thinking of
both words primarly in their mathematical sense, which he
regards as typlcal; the ‘continuous’ applying to magni-
tudes of one, two, or lhree dimensions, and the * indivisible’
to their limiting pomnts, lines, and surfaces; points being
mdvisible as to all three dimensions, lines as to depth anﬁ
breadth, surfaces as to depth only. (7. Gen, Introd, p. Ixxxiv,
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PHYSICS, 1. 1.

only, it cannot be unlimited, nor indeed can it have
any dimension at all, for otherwise it would be
quantitive as well as substantive,

(2) Again, since ‘ one ’ is itself quite as ambiguons
a term as ‘ existent,” we must ask in whal sense the
* Al is said to be one. (a) Continuity establishes
one kind of unity ; (b) indivisibility another ;¢ (c)
identity of definition and of constituent characteristics
yet a third; as for instance (the Greek) melhy and
oinos (both of which mean * wine °) are ‘ one and the
same ' thing.

So then, (a) if a single continuum is what is meant
by ‘ one,’ it follows that ' the One " is many, for every
continuum is divisible without limit. (And this sug-
gests ¥ the question—not to our present purposc,
perhaps, but interesting on its own account : whether
the part and the whole of a continuum are to be
regarded as a unity or as existing severally, and in
either case in what sense they are a unity or plurality,
and if they are regarded as a plurality in what sense
a plurality. And the question arises again with
respect to a discontinuous whole, consisting of unlike
parts : In what sense do such parts cxist, as several
from the whole ? Or if each is indivisibly one with
the whole, are they so with each other?)

Whereas (b) if  one ’ signifies an ‘ indivisible,’ then
it excludes quantity (as well as quality) ; and there-
fore, the One Being, not being a quanfum, cannot be
¢ unlimited ' as Melissus declares it to be ; nor indeed

# ¢ And this suggests, ete.” This admittedly irrelevant
digression I take to refer to the subject elaborately discussed
in 1v. iil. apropos of the question whether a body can * con-
tain itself " or ¢ be 1ts own place.’ A reference to the whole
passage will, I think, justify the expansion, in the translation,
of this highly elliptical reference.
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[10f 185 a 7. If two contradictory predicates can be
simu taneously agserted of the same thing, we may just as
well say | ‘all thmgs are not-one’ (quasi und év) as say that
they are ‘ one.'—C

b [(f. Plato, Soph 251 s, Philebus 14 n. Lycophron was
a sophist, a pupil of Gorgias (Zeller, 1.5, 1828%).—C.]
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PHYSICS, I, 1.

‘ limited * as Parmenides has it, for it is the limit only
(which is not a quantum), not the continuum which it
limits, that complies with the condition of indivisi-
bility.

Lastly (c) if the contention is that all things are
identically ‘one and the same’ by definition (as
‘ clothes " and ‘ garments * are) we are back again at
the Heracleitean paradox ; for, in that case, being
good and being bad will be the same and being not-
good the same as being good—vith the consequence
that the same thing will be both good and not good,
or both a man and a horse, and we shall no longer
be maintaining that all existences are onc, so much
as that none of them is anything *—and being of a
certain quality will be the same thing as being of a
certain magmtude.

Indeed some of the later ancients were themselves
disturbed by the danger of finding themselves admit-
ting that the same thing is both onc and many ;?®
and therefore some of them, like Lycophron, banned
the word ‘is’ altogether; while others did such
violence to language as to substitute for ' the man
is pale-complexioned’ the phrasec ‘the man has
complexion-paled,’ or to admit ‘ the man walks ’ but
not ‘ the man is walking,’ for fear of making the one
existent appear many by affixing the word ‘is’;
which nervousness resulted from their equating ‘is”’
with ‘exists ' and ignoring the different senses of
‘one’ or of ‘ being.” But the fact is that one thing
obviously cax be many, either in the sense of being
several conceptually distinet things at once (for
though it is one thing to be pale-complexioned and
another to be cultivated, yet one and the same man
can be both, so that ‘one’ is ‘many’); or in the
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CHAPTER III

ARGUMENT

Elaboration of the reasoning of the last chapter, showing
that the school of Parmenides, in addition to its faulty
deductions, vests on a false basis, jfor it ignores the con-
ceptual distinctions between the different ways of existing
and the different senses in which we can say of A that it  is’
B (186 a 4-10).

Melissus is hopelessly inconsequent. His syllogisms are
Joulty. He confuses the time at which a gwen state of
things * begins * with the place from which one thing, or
termtory, ‘ begins ' and at which another ends. Nor does
he see the difference between saying that ¢ thing cannot
“begin to be’ unless it does so at some definite pownt of
time, and saying that it cannot ‘ begin to change ' unless
it doos so at some definite point within itself; or between
saying that it 18 “all one’ and that it 18 incapable of
maovement or even of change (a 10-22).

[Aristotle neat examwnes the possible meanings of Par-
menides’ doctrine * Only the One Being is.' Parmenides
ignored the various different senses of ‘is’ (a 22-25); and,
even if © s’ has only one sense, tha inference that there cun
be only one thing which is was fulse (a 25-82). If ‘is’

Tév Te &% Tpdmov Tolirov émobow dadvvaroy
’ \ ¥ oy z N A T 3 8 7
5 datveral 76 dvra &v elvar kal €€ dv émSeucviovot,
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sense in which a whole can be regarded as being the
sum of the parts into which it can be divided. This
latter case brought our philosophers to a stand ; and
they had to admit multiplicity in unity, unwillingly,
as though it were a paradox. And so, of course, it
would be, if ‘one’ and ‘many’ were used in the
sense in which they contradict each other, but not if,
for instance, we are regarding the ‘ one ’ both in its
actual unity and its potential multiplicity. -t

Ny
CHAPTER III
ARGUMENT (continued)

means that the subject of his proposition is identical with
Being, and this subject has attributes, it can be shown that
(on his principles) the One Bring is a nonentity (a 32-h 12).

The One Being cannot have any magnitude (b 12-14).

A term which ‘18’ in the substantive sense (e.g. HMan)
containg wn its definition other terms (e.g. Biped, Animal).
The Eleatics cannot explain the status of these defining
terms either as accidents or as indivisible constituents
without admitting the existence of plurality (b 14-35)

Plato is criticized for * giving in’ to Parmmenides’ argu-
ments, without attacking his fundamental premisses (187
a 1-10).

‘ Being,' then, cannot be ‘ one’ in the sense in which the
Eleatics assert this (a 10).

(H. Maier, Syllogistik des Aristoteles (Tubingen, 1896),
il. pp. 277 f., classifies the fallacies committed by Aristotle’s
predecessors through confusing the varivus senses of ‘s’
in propositions. Mater's resulls are summorized by Mr.
Ross, Metapliysics (1924), i. p. laaaviii.)—C.]

TFoLLowinag up this line, we shall see that it is im-
possible for ‘ all things to be one,” and we shall have

7
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! [See note on 185 a 12.—(.]

¢ He argues in the form ‘if all A’s are not-B’s, then all
not-A’s are B’s,” which is a false syllogism; for the negation
of the antecedent does not carry the negation of the con-
sequent, though the negation of the consequent does carry
that of the antecedent. Thus the correct inference from
‘all A's are not-B's * would be ¢ all B's are not-4's.

® [Melissus, Frag. 1, ‘ That which was, was always and
always will be, For if 1t had come into being, before it came
into being it must have been nothing ; if, then, it was nothing,
nothing could ever come out of nothing." Frag. 2, * Since
then, it did not come into being, and since it is and always
was and always will be, it has no beginning or end, but is
unlimited.” Aristotle unfairly accuses Melissus of arguing
from ‘no beginning m time’ to ‘no beginning (limit) n
space ’ (¢f. Soph. B{. 167 b 18), and from ‘ no absolute coming
into being out of nothing * to ‘ no beginning of change of
quahty.’ ~ At 253 b 25, freezing is given as an instance of
d0pda d)\)\olwms.—C.t]

¢ [Or possibly, * for just as a part (of the world), e.g. this
mass of water, though it is one, can move on its own awis
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no difficulty in refuting the arguments by which the
assertion that they are is supported. Tor both
Parmemdes and Melissus argue sophistically, inas-
much as they make unsound assumptions and argue
unsoundly from them. But Melissus offends the
more grossly of the two, so as really to raise no
valuable point for discussion.

The false reasoning of Melissus is palpable;* for,
assuming that ‘ all that comes inlo existence has a
beginning,” he deduces from it ‘all that does not
come into existence has no beginning.” And, more-
over, the assumption itself ‘ whatever comes into
existence has a beginning ’ is untenable, in so far as
‘ began some-when " 1s taken (as Melissus takes it) to
be equivalent to ‘ begins some-where " (so that if the
Universe * had no beginning ’ it * can have no limit,’
and is ¢ unbounded ') : and again in so far as no dis-
tinetion is made between the thing itsclf having to
begin-to-be at ‘ some particular point of time,” and a
modification of the thing having to start from ‘ some
particular point within the thing itself,'—as if there
could not be a simultaneous modification over the
whole field affected.?

And again why should unity involve rigidity ¢ Tor
if a definite body of water, regarded as a unit without
internal distinctions of quality, may have currents of
motion within itself, why not the Universe?¢ And,
in any case, why not medifications other than those

(without change of place), why should not the universe do
the same?’ go Simplicius, 112. 16.  Cf. 240 a 30, éml 7is
spalpas kal i\ws 7O v abrols kwovuévwyr. The argument is,
at any rate, vahd as applied to Parmenides’ imited spherical
Being, which could rotate without losing its unity in any
sense, The arguments in this paragraph seem not to be
directed only against Melissus.—C.]
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¢ [Both Parmenides and Melissus denied the reality of any
change.—C.]

b {i.e, imagine a shilosopher who asserts, * Only what is
white exists,” instead of Parmenides’ proposition: ‘Only
what 143 (ro 8v) exists,” Even so, there might still be any
number of white things in existence. Similarly Parmenides’
assertion is consistent with the existence of any number of
things that are. Also, * what is white ' need not be a single
continuons thing (¥, curexés, Parm. 8. 6).—C.]

¢ [Even if all that exists were one white thing, there would
still be a conceptual difference between whiteness and being
a subject which has ‘ white ’ as attribute, without involving
the separate existence of any second thing (for the attribute
does not exist separately). Cf. Maier, Syllogistik, i, 282,
284,.—C.]
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of local movement??  But of course the Universe
cannot really be homogencous, like a mass of water
(cxcept 1 Lthe sense of its ultimate constituent
bemg uniform ; in which sense, though not mn the
other, some of the Physicists also have mamtained
its umty); for a man is patently different in kind
from a horse, and opposites are different in kind
from cach other.

The same kind of argument will apply to Par-
memdes, as well as such other arguments as par-
ticularly apply to his treatment; for here too the
refutation Lurns on the falsity of his assumption and
the unsoundness of his deductions.  His assumption
is false inasmuch as he treats ‘bemg’ as having
only ane meaning, whereas in reality it has several.
And his inferences are false, because, even if we
accepted such a proposition as ‘ nothing that is not
white exists,” and if * white " had only one meaning,
stall the white things would be many and not one.?
Obviously not one in the sense of a homogeneous
continuum. Nor in the sense of a coneeptual identity,
for there remains a conceptual distinction between
the subject in which the whiteness is seated, and
the qualification of ‘ being white,” and that distine-
tion does not involve the separate existence of any-
thing alongside of ‘that which is white ;¢ because
the pluralty is established not by there being some-
thing separate, but by there being a conceplual
distinction between white and the subject in which
it inheres. But Parmenides had not yet arrived at
this principle.

Parmenides, then, must assume not only that the
word ‘is,” whatever it may be predicated of, has
only one meaning, but also that it means ‘15 identical-
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with-Being,” and that ‘is one’ means ‘is identieal-
with-Umty.” (‘ Bemng’ will then no longer be re-
garded as an attribute) ; for an attribute is aseribed
to some subject (other than itself); consequently,
the !:ubjLCt to which ‘ being * (supposing 1t to be an
alinbute) is aseribed will have no being at all ; for
it will be other than ‘ being ’ (the attribute ascul)cd
to it) and so will be something which (simply) 1s
not. Accordigly identical-with- Being ’ (the sole
meaning we have given to the word ‘is ) cannot. be
an attribute of some subject other than itself. Tor
in that ease its subject cammot be a thing which i,
unless  being * denotes a plurality of thmmgs in the
sense that CLch is some ﬂnng that is. Bllt il has
been assumed that * being ” denotes only one thing.
If, then, what is 1(]cntical-mth Being is not an
attribute of anything else, but (a1 subject, so that
other things are attributes) of it, is there any reason
to say that ‘identical-with-Being’ denotes that
which 7s (a real entity) any more than that which is
not (a nonentity)? (I can show that theve is no
reason.) I'or suppose the thing which is identical-
with-Being also has the attribute * white,” and that
‘ being white * is not identical-with-Being—(the only
sense in which it can ‘ be ’at all), for it cannot even
have ‘ being * as an attribute, because (ex hypothesi)
nothing except what is identical-with-Being has any
being at all—then it follows thal white is nof, and
that not merely in the sense that it is not this or that,
but in the sense of an absolute nonentity. Accord-
ingly, that which is identical~with-Being (our subject)
will be a nonentity ; for (we assumed that) it is true
to say of it that it is white, and this means that it is
a nonentity. So that even if (to cscape this diffi-

VOL. I D as
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1 The Wordq bracketed add nothing to what has been
said in the previous chapter and they interrupt the context
here. I have ireated them as an interpolation.

® I reject, as an unmeaning interpolation, the words 9 ¢v
@ & Nyos dmdpyet & cunBéfnrer (after 20 oupBéByker). [The
words are omitted in FI and ignored by Simplicius.—C.

1o
[=1

o
&

@ [I have substituted for W.’s rendering of this argument
(a 32, dvdyky 54—D 12, eyualve & &), my own_version, im-
proved in one or two details by Prof. Ross.—C.

b [d.e.,if" bem% is to be conﬁned o the One Being, which
is identical-with-Being and identical-with-Unity.—C.]
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culty) we say that the term ‘ white * denotes what is
identical-with- Bemg, then * being ™ has more than
one meammr @

[Nol can ‘the existent’ have any magnitude, if
it is to exclude plurality ;? for onc part of it will
have an exwistence distinguishable from that of
another.<]

But the analysing of a substantive entity into
other substantive entities (so far from being anything
startling) is clearly illustrated by definitions, For
instance, if “man ” signifies a substantive existence,
50 must * animal " and * biped " also.  Otherwise they
would be accidental attributes, whether of ‘ man’
or of some other subject. But that is jinpossible,
for an accidental attribute must either be separable,
80 as sometimes to apply and sometimies not (e.g.
that the man is * sitting down ), or else must include
its subject in its own definition (as * snub ’ includes
in its definition the definition of  nose,” of which we
say that snubness is an attribute). Now, the terms
of the definition (which arc the constituent principles
of the thing defined) do not themselves severally
contain, in their definitions, any mention of the
whole thing which they combine to define. Yor
instance, ‘ man ’ does not enter into the definition
of ‘ biped,’ nor does that of ‘ white man ’ enter mnlo
the definition of * white." Therefore, if* biped *were
an attribute of man at all, it would have to be a
separable one, so that the man might, on occasion,
not be a biped; the only alternative (as we have
said) being that ‘man’ should be included in the

¢ [Cf. Plato’s eriticism (Sopk. 241 &) of Parmenides’ One
Being as a sphere extended in space. (The cireumference of

a sphere must be distinguishable from its centre, ete,)—C.]
LY
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e The whole section, b 23-85, &rt 8oa . . . dpa 70 wév is of
difficult and doubtful interpretation. My rendering derives
some countenance from the note of Simplicius (183. 13 sq.)
that a very obvious way of establishing the plurality “of
existing things would have been to define ‘ genus® (én
mwpoxetpbraroy A Selfar moAN& T4 Bvra dud Tol xkbéoBar Tdv Tob
yévous bpirpby © aaTd mAetbvwy yip Td yévos), and further
from the option given us by Philoponus (79. 18, sq.) to
take ddwuwpérwr, in the last hne, as equivalent to ojotdw,
EAristotle here takes the proposition whose predicale defines
ts subject, e.g. ‘ Man is a biped animal.’ (In his view
‘biped’ and *animal’ are essential attributes—xuf’ abrd,
Anal. Post. 13 a 34—as distinct from separabdls accidents, e.g.
‘ gitting,” and inseparabls accidents, e.g. ‘snub,’ which
contains in 1ts definition its subject ‘ nose ’ ; for whatever 18
snub must be a nose.) What is the status of these defining
predicates, according to our opponent? ‘ Biped® is not an
insaparable accident, for it does not contain ‘ man’ in its
definition. Nor is it a separuble accident, for man must be
biped. And our opponent does not recognize accidental
predication at all, but holds that whatever is must be a
subslantive existent. So ‘biped’ and ‘ animal’® must be
substantive existents, and so must ‘man.' If so, either
‘ man,’ & substantive existent, must be divisible into other
substantive existents (/. 14-16), and we shall have a plurality ;
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definition of ‘ biped ’; and this is not so, for it is
the other way about, ‘ biped’ being included in
the definition of ‘ man.’ And if both * biped * and
“animal’ were attributes of some other subject than
man and were not themselves, severally, subjects at
all, then man himself would belong to the class of
‘ things attributed to a subject.” We must, then,
absolutely lay it down, that the substantivally
existent is not an altribute of something else ; and
also that what is true in this respect of the elements
of a definition, severally and collectively, is also true
of the thing which they define. The universe then_
is composed of a plurality of divtinet individual
entities.?

~ Note that some thinkers have given in to both the
Eleatic arguments—to the argument that, if * being ’
has only one meaning, all things are one, by con-
ceding that ‘ what is nol.’ exists ; and also to the
argument from dichotomy by supposing the existence
of indivisible magnitudes.© Now it is obvious that,
from the premisses ‘ being has only one meaning * and
or every such substantive existent must be indwisible,
and we shall have a universe consisting of 2 plurality
of indivisibles (II. 34-35), See Maier, Syllogistik, ii. 286.

b [Plato, in the Sophist, * gave in’ to Parmenides to the
extent that he ' thought that all things that are would be one
(viz. Bemg itself), 1if one did not 1etute Parmenides’ saying :
Never will this be proved, that things that ure-not are, and
he supposed it necessary to prove that what-is-not is * (Mef.
1088 ac?,].‘i). Cf. Ross, Met. 1. xc. 5 Maier, Syllogistik, i
289.—C.

¢ [Alexander (Simplic. 138, 3) saw here a reference to
Zeno's arguments against the view that reality consists of
a plurality of indivisible monads, and to Xenocrates, the
Platonist, wlio mamtained the exisience of indivisible lines,
Zeno, frag. 3 ; Diels, Vors, 19 a 22.—C.]
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@ [Aristotle seems to criticize Plato (somewhat unfanly)
for not atlacking Parmenides’ fundamental premisses and
inferences more drastically in the Sophist. W. rendered
the foregoing paragraph a 1-10 more freely as follows: ‘ Note
that some thinkers have not shrunk from the conelusion
that, if * existent "’ has only one meaning, there are things
that do not exist ; and also that, if magnitude were infinitely
divisible, there could be no motion—they themselves heliev-
ing 1 atomic magnitudes. And indeed it 15 sufficiently
obvious that we might take * existent ™ to have only one
meaning and might still escape the Heracleitean paradox;
for it 15 quite possible that a thing might *‘ have a being

CHAPTER IV
ARGUMENT

Of the Physicists (who do recognize plurality and change)
there are two schools. One finds unity in a universal under-
lying material (water, air, fire, or some intermediate form),
and diversily in some such condition as degree of com-
pression (or, in Plato’s case, the other way round, variations
ina ' more or less ’ of materiality, and unity in the participa-
tion in the Idea). The other holds distinct substances to
have been already present in the primal ‘ mizture’ or
confusum (187 a 12-26).

Examination and refutation of the doctrine of Anawx-
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¢ contradictories cannol co-exist,” it is not a true
mference that therc is nothing which *is not '3 for
‘ what is not " may very well (not * exist " absolutely,
but) be * what is not this or that.” But to assert that,
if there is to be nothing over and above ‘ just what
is," it will follow that all things are one, is absurd.
For who would take this expression ‘ just what is’
to mean anything but * something that substantively
exists "7 But if it means that, there is nothing
against the things that exist being a plurality, as
we have seen.®

1t is clear, then. that the existenl cannot be all

one ' in this scnse.
in a general sense, without having the “ substantive being ™
to which we had agreed to confine the term ‘‘ existence.”
But, in any case, even 1if ** it is 7" could be said of nothing
save the primamly existent, the assertion that all things
are one would be senseless; for who would take the
“primarily 7 existent to mean anything bul the * sub-
stantively * existent?  And in that case why shonld not
there be a multipleity of ** primarily existent ™ things, as
we see to be the actual case ? "—C.]

CHAPTER IV
ARGUMENT (continued)

agoras that all things were confounded together till * In-
telligence ’ disentangled and arranged them (a 26-188 a 5).
But, though the dAnaxagorean theory of nuxturcs that
cannot be unmived (so that nothing can exist apart by itself
in its purity) breaks down, yet there really are such things
as qualities and characteristics that cannot exist upart by
themselves.  So that, if Anaxagoras had included € particles’
of them in his primal * mizture,’ he would have had the best
of reasons for saying that they could not be * sifted out ’
their purity, any wmore than * magnitude’ could, since there
ie nothing so small as to have no size at all (a 5-18).
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1 [After elvar B has 7& 8rra—C.]

¢ [Whether this phrase could describe any factor in
Anaximander’s system (as most of the ancient commentators
sug)posed) is still disputed. See Ross on Met. 988 a 30.—C.]
Alexander (quoted and supported by Simplcius) tells
us of Plato’s hearers mentioning the dépiocros duds, fw péya
kal mkpdy Eheyev (the indeterminate dyad, which he [Plato)
called great and small). Though Plato has nowhere in
his written works developed the * great and small ' nomen-
clature, yet its connexion with the ¢ indeterminate dyad’
(of. Philebus) makes it fairly certain that it stands for the
purely dimensional ‘ not-anything * that occupied in Plato’s
system the place taken by the conceptually abstracted hyle
or ‘matter ' 1n Aristotle. (Cf. note on 201 b 20.)
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We turn now to the Physicists, There are two
schools of them. Those of the one school reduce
existence to unity by positing a single underlying
substance—whether one of the familiar three, or a
something that 1s denser than fire and rarver than
air *—and arrive at a plurality by conceiving all clse
to be gencrated from it by condensation and rare-
faction. Now dense and rare are opposites and
may be brought under the more general conception
of excess and defect. So Plato,? too, has his * great
and small,” only he makes matter consist in this
diversifying antithesis, and finds unity in the Idea;
whereas the others find unity in the underlying
matter and distinetions and forms in the oppasites, or,
lilke Anaximander, exlrict the contrasts themselves
out of the indeterminate prime substance.® The other
school, 1o which Empedocles and Anaxagoras belong,
start from the first with both unity and multiplicity ;

¢ The association of Anaximander with the first school,
in the translation, cannot he justified by the text. But I
follow Philoponus in thinking that a rearrangement is
nceessary, and that the text cannot be accepted as sound
in its present form. He does not undertake to restore it.
The division betwecen the two groups is marked by of 3¢
1. 20) answering of pév (1. 12). Cf. Met. 1069 b 20, where
Anaximander is grouped with Empedocles and Anaxagoras,
He would be assigned to this second group hecause his
Unlimited contained (évaricas) a plurality of opposites which
were ‘ separated out’ (éxxplvesfiai, as ¢moi seems to imply, was
perhaps his own word).  So, though his Unlimited stuff was
not a mechanical mixture of distinet things, a plurality
was otiginally in 1t and emerged out of it. Hence Aristotle
regards this Unlimited as analogous to the primitive
‘ mixtures ' of Empedocles and Anaxagoras, from which
* they also separate out’ their plurality (ral ofroc éxnplrovot
r&\\a). Theophrastus (Diels, Vors. dnazximandros, 9, 9a)
also couples Anaximander with Anaxagoras—C.]
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¢ [Anaxagoras ‘has an unlimited number—his substances
composed of homogeneous parts and also his opposites.’
He specifies four pairs (hot, cold 3 wet, dry ; dense, rare;
bright, dark, frags. 4, 12). It is not clear if this was a
complete list, nor whether Aristolle here means that he had
an indefinite number of opposites. See note on 184 b 20.

b [That Empedocles’ elements were not each unlimited in
quantity Aristotle states at 203 a 18, and Empedocles’ own
language })frag. 17) supports him.—C.]

o [CF. De gen. 6t corr. 314 a 6 ff., which seems to imply
that Anaxagoras somewhere used the word d\owobafac to
describe the process by which the many arise out of the one
mixture. This use is, from Aristotle’s standpoint, incorrect ;
d\olweis would be more properly applied to the ‘ modifica-
Lion ' of the single element (water, air) of the momsts. The
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for they assume an undistinguished confusum, from
which the constituents of things arve sifted out.
But they differ in this, that Empedocles supposes
the course of Nature to retwrn uwpon itself, coming
round agamn periodically to its starting-point ; while
Anaxagoras makes 1t move on continuously without
vepeating itself. Moreover, he assumes an un-
limited number of distinguishable substances, from
the first, as well as an unlimiled number of uniform
particles in each substance ;¢ whereas Empedocles
has only his four so-called elements.?

Anaxagoras appears to have based his conviction
that the primal substances are unlimited in number
on luis uncompromising acceptance of the dogma,
common to all the Physicists, that ‘ nothing can
comne out of what does not exist.” This made him
declare that oviginally ¢ all things existed together’
and explain that genesis was nothing more than the
modification mduced by setting them in order;
whereas the same dogma made the others attribute
genesis to transforming combination and resolution.®

Further, Anaxagoras argued from the genesis of
unlikes from each other that they were already in
each other ; for since whatever comes to be must
arise either out of what exists or out of what does
not exist, and since the latter was universally held
to be impossible, it remamed that all things arose
out of what existed, and so must be there already,
only in particles so minute as to escape our senses.
So he and his school argued that particles of every-
other pluralists (vf 64, Empedocles, frag. 8, the Atomisls)
saw that it must be 2 process of * combination > and * separa-
tion ’ of unchanging elements. Anaxagoras, however, also
clearly asserted this in Fragment 17. Sce Diels, Tors.
46 A 525 Zeller, 1.6 1209.—C.]
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@ [Aristotle is paraphrasing Ansxagoras, frag. 11 (and
elsewhere), év warrl wavrds polpa Evecti; frag. 12, wolpar §¢
moMal woAN&y elor,  wavrdmact ¢ oddéy dmwokpiverar ovUdd
diakplveras ¥repov dad Tol érépov wA\Rw voli . . . Erepoy 5¢ oldéy
éotw Bpowor oddevl, dAN 81wy wAcloTa € Tavra évdyhéTara &
éxaoréy come kol v, He now begins a series of objections.

¢ EAnaxagoras, frag. 8, ofite yap Tob omkpod doTi T6 ye
ENdyiaTov, dAN E\acoov del. TO yap édv odk Eomi T i) (Toup
Zelle;? obk elvat,  dMNA& kal Tob peydhov del dor pellon.—C.]

¢ Not the sections of a mathematical line, for instance,
which do not exist in advance before they have been con-
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thing must exist in everything else, since they saw
all kinds of things cmerging from euch other. And
they held that things have a different appearance
and veccive different nanies according to the pre-
valence of one constituent or another in the mixture ;
and that accordingly, no such thing exists as pure
black or white or sweet or flesh or bone, but the
nature of a thing is judged by what it has most of
in it.%

But (1) if a thing has no limit under some certain
aspect, then we cannot define it in respeet of that
said aspeet as to which it is unlimited. Thus we
cannot say how great a thing is, or how many of it
there are, if il has no limit as to size or number ;
nor can we say what kind of thing it is if there is no
limit to 1ts dwversity. If, then, the constituents of a
thing arc unlimited both as to magnitude and as to
kand, we cannot know what that thing is; for we
reckon io kuow about a thing that is put tegether
when we know the qualily and quantity of its
components.

Again, (2) a thing, the parts of which can be of
any magnitude, great or small,? can itsclf be of any
magnitude—I am speaking of parts into which, as
already existing in it, the whole can be resolved.’
If this is a necessary consequence, and if it is im-
possible that an animal or plant should exceed all
limit in greatness or smallness, the same must be
true of any part of it ; for the whole and the parts
must bear a definite proportion to each other.®
Now flesh and bone and so forth are parts of animals,
stituted by section. There are no atomic lengths out of
which a given line is made. Cf. Bk, VI1IL

d JLz'terally, ‘for otherwise it will be possible for the whole
similarly (to be of any size).'—C.]
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¢ [For dvawpelv (exhaust, use up) ¢f. 238 a 27.—C.]
b [fra so understood by Alexander and Themistius, ap.
Simple. 169, 17, odpres foar 70 péyefos. But is Aristotle
elluding to Anaxagoras, frag. 8, ral loov éorl (ré peifor) ry
cukpg wAffes and frag. 6, loat polpal elot 7ob Te peydhov kal
rof outkpol wAffos? *In a limited magnitude there will
always be as many limited particles (as ever), in fact an
unlimited number.'—C.]

¢ [Aristotle assumes this as proved above (187 b 18 ff.).
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and fruits parts of plants. It is clear then that
neither flesh nor bone nor anything of the hind can
be great or small beyond linut.

(3) Further, of on the one hand (as Anaxagoras
holds) all such Lhings are already there in cach ather
and do not come into existence but are merely sifted
out from where they are and take their names from
their dominant constituents, and anything can be
sifted out of anything (water out of flesh or flesh out
of water), but, on the other hand, any limited body
must use up® any other limited body in such a
process, then clearly 1t is impossible for every thing
to exist in every thing. Tor if flesh has been sifted
out of a mven body of water, and then more flesh is
sifted out of the remaining water, even if the sue-
cessive extracts constantly diminish in quantity they
cannot diminish below the minimum particle. Con-
sequently, if, when they reach this minimum, the
process is of necessity arrested, then it will no longer
be true that everything is contained in everything,
for there will be no flesh in the water that is left
over. If, on the other hand, you can always go on
sifting out one minimum particle at a time, it follows
that there are an unlimited number of bodies of
equal size® contained in a limited body, which is
impossible.

(4) Besides, since the subtraction of anything from
a giwen body must reduce the size of that body, and
since a mass of flesh cannot be indefinitely great or
small,¢ it is clear that from the minimum of flesh no
other body can be extracted, for that would reduce
it below its mmimum.

Anaxagoras would deny that there can be a minimum
piece of flesh—an éxdyioror.  See p. 44, note b—C.)
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8 [Literally, * separate of course from one another ’ (uévror
in this sense, Plato, Rep. 839 83 Charm. 159 ¢), i.e. the bits
of any one substance being separate from other bits of the
same substunce. «xal dwepoy Exagror ‘and each (substance
existing) in unlimited amount.’—C.]

® &re . . . dNoyor. Anaxagoras apparently assumed
molecules of tissues and of all distingnis}zable components of
organic things, but not actual microscopic organisms. Thus,
bone or fruit, being integral parts of animal or plant, were
made up of molecules like themselves, and must be as many
times as large as a molecule as they had, in each case,
molecules in them, And the organism, plant or animal,
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(5) Again, in each of the unlimited number of
primal substances an unlimited amount of flesh and
blood and brains would exist, not indeed gathered
together inrecognizable aggregates,”butstill existing,
So that each of these substances would exist without
limit within each of the others, which would also exist
without limit within it. And this is impossible.b

And yet this notion of something being there that
can never beeome completely distinet is very sound,
though Anaxagoras had nol gol the right hold of it.
For modificalions ¢ cannot exist apart, by themselves.
So 1f such things as colours and states were included
in the primal Anaxagorean confusum and could have
been wholly disengaged from it, there would have
resulted a “ white " and a * healthy * that was nothing
else but itself—not even Lo the extent of having any
subject ! So il was just as well that * Intelligence ’
did not desire to sever such things out ; for 1t could
not be done, either with respect to quantity, since
there is no minimum magnitude, nor with respect
to quality, for modifications cannot exist apart by
themselves.

Nor was his conception of genesis from similar
particles adequate ; for although in one way a piece
of mud is divided into smaller pieces of the same
stuff—mud, in another way it is not (but is divided
into earth and water—dissimilar parts). Also, water
and air do not consist of one another or come out of one
another in the same way that bricks come out of a
house that is broken up, or a house consists of bricks.

was itself made up of these differing comiponent parts.
Ultimatcly then a definite proportion must subsist between
the size of a molecule and t]w size of any given organism.

¢ [rdfy, ‘alfections’ or ‘qualitics” which inhere insubstunces,
—C.] ¢ {Uf. De gen, ot corr. A 2.—C.]

VoL. 1 5 44
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CHAPTER V

ARGUMENT

Surveying the ground we have covered, we may note that,
while most of the thinkers were inient on considering the
material of which things are composed, and put their
speculations on that subject in the foreground, they all
assume less obtrusively some antithesis between opposing or
contrasted stales and movements, which determine the
changes that take place in the material. And thesa pairs of
opposites have every right to be considered * principles’
(188 a 19-b 26).

Hdvres 87‘7 To’,vavrc'a. a’.pxdg WOLoﬁaw, ol Te
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® [remepaopéva may mean that cach of Empedocles’
elements i8 limited in quantity, ¢f. 187 a 26.—
® [Parmenides, frags. 8. 535 9. Met. 986 b 18. —C.]
¢ [Anaximenes first used "these terms; but Arvistotle
(187 a 15) and Theophrastus (Simplic. 149. 32) attribute the
conception to the other Ionlan monists. Diels, Vors.
3A5—Cl] 9 [Cf. Met. 985 b 4.—C.]
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Enipedacles, then, was, so far, sounder in assuining
a small limited * number of prime substances.

CHAPTER V

ARGUMENT (continued)

This fundamental agreement amongst all the superficial
contradictions in the several systems is the more significant
because it seems to have been arrwed at unintentionally, and
everr unconsciously, by men who were looking wn olher
directions, At any rate there it is, and it is obviously
what we want ; for if we assne; as a promary faet, some
such * contrasted possibilitics’ in owr materwal, we atl once
escape from the deadlock of the * nathing-out-of-what-is-not
already-there ’ dogma, and can bridge the chasm hetween the
“already’ and the * not yet ’ there (b 26-18Y) a 10).

Tris brings us to observe that all these thinkers
assume as principles some ‘ couple’ of antithetical
gualities or forces, and this whether they declare the
sum of things to be one and rigid (for even Parmenides
erects ' hot’ and ‘ cold,” which he calls ‘ fire’ and
‘earth,’ into principles) ? ; or whether they speak of
‘rare ’ and ‘dense’¢; or whether with Democritus,
they speak of ‘solidity * and ‘vacancy’ (the one
regarded as the * existent " and the other as the * non-
existent "), and further distinguish the atoms by
position, shape, and order,? all of which are expressed
inantithetical couples : position as‘ above and below,’
* before and behind,” and shape as ‘ angular, straight,
or curved.’

Clearly, then, they all assume certain numbers of
antithetical couples as principles ; and not without
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reason, for ‘ principles,” being themsclves primary,
must not be derived either from each other or from
anything else, and all other things must arvice out of
them. And the terms of a primary antithesis fulfil
this condition ; for, because they are primary, they
cannot be derived from anything else, and because
they are antithetical, they cannot rise out of each
other. But we musl go more closely into the question
what this means and how 1t works out.

Note, then, to begin with, that things cannot act
upon each other and turn into one another at random,
unless it be by incidental concomitance ; for how (to
take an example) could culture, as such, * become’
pallor ? A man of culture, who had been of a swarthy
complexion, might indeed become pale, and so the
person we had described as ‘ cultured * might come
to be a person we describe as ‘ pale,” but only inci-
dentally to the fact that the cultured person who
became pale had other qualities concomitantly with
his culture ; for he cannot ‘ become’ pale on the
mere strength of already having sume quality other
than pallor to start from, unless that quality is on the
specific line of antithesis to pallor—swarthiness or
somc intermediate shade. So too a man cannot
‘ become ’ cultured merely because he already has
some characteristic which is not culture, unless it is
the specific characteristic of complete or partial want
of culture. And all this holds of the loss of qualifica-
tions just as much as of their acquisition. A man
does not become cultured when he ceases to be pale
(anless it be by incidental concomitance), for what
‘ ceasing to be pale’ means is not only becoming
something not pale, but something on the line anti-
thetical to pallor that leads to swarthiness. So too,
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8 [Or *in tune.” Aristotle refers specially to the ‘ attune-
ment ’ or adjustment (&puovia) of a musical instrument,—C.]
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if culture lapses from itself, it cannot lapse into any
chance thing you may name other thanitself, but only
into a movre or less complete ‘ want of culture,’

And it is the same with everything clse ; for
structural combinations no less than isolated qualities
obey the same law; only that we fail to note it
because we have not specific names for the several
“absences of structure ' corresponding to different
structural forms. But, all the same, anything that is
arliculated ¢ must rise out of something from which
that particular articulation is absent; and if, in its
turn, it falls out of articulation it must go back again
to the absence of the specific articulation it had. It
makes no difference whether we speak of * harmony ’
or of arrangement or of combination in this con-
nexion ; for the principle is clearly the sume. Andso
too with a house or a staulue or any such product.
Tor what the house replaces by being made is the
unordered relation of the materials to each other;
and what passes away in the making of the statue,
or any other shapely work, 1s the unshapeliness of
the material; for all such things are constituted
either by the formative disposition or the combining
of the material or materials.

If then all this is so, it would seem that whenever
anything comes into existence or passes out of it, the
movement is along the determined line between the
terms of some contrast; or (if we start from some
intermediate state) the movement is towards one of
the extremes. And since the intermediates arve
compounded in various degrees out of the opposite
terms of the contrasted couple (colours, for instance,
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¢ The modern reader must famuliarize himself with the
conception, deeply entrenched in the Greek and the scholastie
mind, that the members of any defined group of things ma
be regarded as having a directly linear relation to eac
other, according as they manifest the characteristic of the
group in the perfection of its standard representative or only
in some less pronounced degree.

¥ [The Pre-Socratics did not use the word srouxetor, but
used dpy of their primitive stuff.—C.]

° [The Pythagoreans, who regard as the ‘elements of
number ' the * Odd * (the principle of Limit) and the * Even’
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out of white and black). 1t follows that all things that
come into existence in the course of nature are either
opposites themselves or are compounded of oppusttes.«

Up to this point, as already indicated, we may
claim the pretty general consent of all the systems ;
for all thinkers posit their elements or * principles,’
as they call them ;? and, though they give no
reasoned account of these * principles,” nevertheless
we find—as though truth itself drove them to it
spite of themselves—ihat they are veally talking about
contrasted couples. But they differ in the order they
follow, some starting from what is most luminous Lo
the intelhgence, others from what is more directly
cognizable by the senses. Thus some posit ‘ hot and
cold,” or * wet and dry,’ as causes of becoming, and
others ‘ odd and even,” ® or ‘amity and conflict,’ ¢
which illustrates what I am saying. Thus they agree
in one respect, while differing in others. Their differ-
ences are obvious and are universally recognized ;
but what is not seen so generally is that they are all
analogous in so far as they all rest upon the same
fundamental conception of antithesis,* though some
express it in a wider and some in a narrower formula.

To this extent, then, they agree and differ, and do
worse or better one than the other ; some, as already
said, beginning with what is more accessible to intelli-
gence and others with what is more accessible to

(Unlhimted), Met. 986 a 15. These are more abstract and
remote principles than ‘ hot and cold,’ ele.—~C.]

¢ [Empedocles, whose dulérys and Neiros were opposed
moving causes, cf. Met. 985 a 30 ob wlav woujoas Ty Tis
nwhaews dpxhw GAN érépas ral crvavrins—C.]

¢ [Cf. ovaroryla used of the Pythagoreans’ list of ten
opposite principles, headed by Limit—Unlinuted, Odd—
Even, Met, 986 a 22.—C.]
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CHAPTER VI
ARGUMENT

Y Antuthesis) anvolving duality, being established as
essential to natural changes, there must be at least two
‘ principles’ between which the contrast ewists; and the
Lypothesis of an unlinuted number of principles being ruled
out, we must look for a definite number, not less than two,
but not unnecessarily large ; for if a smaller number suffices,
the hypothesis of @ lurger number, even 1f not demonstrably
Jalse, is at least superfluous (189 a 11-20).

Must we then go beyond two? Perhaps so, for it is

* ! 3 N b4 7 I I % ~
Exduevov 8 av eln Aéyew mérepov 8vo 4 rpeis
W 7 k]
% wlelovs elodv.
I3 A A k] t~! o k) o 9 ?
Mloy pev yap ody oldv re, 8r oy & 78 dvavriov,
Ay 24 I3
ameipovs &, & odk émaryrdv o v darat. wula
4
Te dvavriwows év mavrl yéver évl, §) & odola &

@ {The Platonic antithesis. See note on (87 a 17.—C.]

b [C’at. 6 a 15. Contraries (évavria) are defined, by a
spatial metaphor, as ‘ things whicly, within the same (:{ass
(véros), are scparaled by the greatest possible distance.’
Cf. Met. A 10—~C.]
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sense ; for the general is approached by the intelli-
gence and the particular by the senses, since the mind
grasps the universal prinaple and the scnses the
partial application. Thus, ‘ great and small”® are
mental conceptions, while ‘ thick and thin ’ ave sense
impressions.

Butin any case 1t is clear that the ‘ principles " must
form a contrasted couple.

CHAPTER VI
ARGUMENT (continued)

difficult to conceive of the * opposites’ acting directly upon
each other, or constituting anything wn combination. 4
“material’ element for them to act upon seems essenbwl ;
but there 1s no advaniage in positing more than one such
principle (a 20-b 27)

We can see, therefore, that the wltunate principles of
Nature can be reduced erther to three or to two, but we must
examing the question very carefwlly befure comnutiing our-
selves to either side of this alternative (b 27-29).

Tue ground might now seem to be clear for dis-
cussing whether the ultimate principles of Nature
are two, or three, or some greater but limited number.

A single principle will not do, for we have esta-
blished antithesis as an ultimatc constituent in
Nature, and antithesis involves duality. Nor can
the factors of Nature be unlimited, or Nature could
not be made the object of knowledge. Now, as far
as antithesis goes, two principles would be enough,
for every defined class comes under one general
antithesis,® and the whole sum of ‘ things that exist
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T yévos. kal OTi vdéyerar éx memepacuévwv:
Bédriov & éx memepacuévwy, domep ‘EumedorcAis,
7 é¢ dmelpwv mdvra ydp dmodibdvar olerar, Soa-
mep "Avalaydpas ék TOv amelpwv. érv 8¢ doTw
dAa dMawv mpdrepa évavria, ral ylvetar érepa
é¢ dMwv (olov pAuxd kal mucpov kal Aevieor kal
pédav): Tas & dpxas del B¢l uévew. GTi pév odv
ofire plo. odre dmepor, 8fjAov éx TolTwy.

*Emel 8¢ memepaouévat, 10 pn moiely dvo udvov
éxel de }\o:'yov. Eiwopvfo’e&e yap (i'V, Tis mds ﬁ" 7
moKvéTns T pavéTyTa molely T mépukey 5 adry
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qowel T €6 adrol, ovde TO velxos € érelvns, dAN
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¢ The student must resist the temptation to take odola
and vévos in this passage in the sense that first suggests
itself, of * substance ’ and ‘ category ' respectively. I follow
Simplicius (198, 28) in taking ofela to stand here and else-
where in this chapter for ‘ all the concrete things that con-
stitute Nature and are capable of change,’ 7& ¢uoind wdvra
wpdypara, as distinet from the immatenal existences touched
upon, or dealt with, in the De caelo and the Metaphysica,
and led up to in the Physics. As to their all being embraced
under one antithesis ¢f. Introduction, p. 6.

b ‘ Sweet and bitter ’ are regarded as the two extremes
between which all savours stand, and between which all
changes of savour move. ‘ White and black’ are the
corres%onding extremes of colour. But these ‘couples’
must be regarded as special cases of some more general
contrast, e.g. ‘hot and cold® (Parmenides). [De yen. et
corr. B 2, explains that secondary couples of contrasted
qualities (e.g. sweeb-biiter) are derived from the primary
(tangible) couples, hot-cold, wet-dry, whose combinations
constitute the nature of the ‘simple bodies® (earth, air,
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in Nature,” as such, forms a defined class.®  Since,
then, one antithesis will suflice, 1t is betler not to
go beyond 11 ; for the more limited, if adequate, is
always preferable, as we saw in the case of Empe-
docles, who claims to get everything out of his four
substances thal Anaxagoras claims to get out of his
unlimiled number. Or we may put il that some
antitheses arc more general than others, and some
are derived from others. Such subordinate anti-
theses are exemplified by ‘sweet and Intter’ or
“black and white ' But the fundamental principles
must be in evidence i every case.? Obviously, then,
since antithesis is fundamental and imphes duality,
the ultimate prineiples, though limited in number,
must be more than one,

But, granting them to be limited, there are
reasons for supposing them to be more than two.
For (1) a man nught well be at a loss o conceive how
‘densuly ’ itself, for instance, could possibly make
‘rarity’s ’ self into anything, or ‘ rarity ’ density’s.
And so too with any other antithesis ; for, I suppose,
we are not asked to think of ‘amity ’ drawing
‘ hostility ’ closer together and thereby constructing
something out of it, nor vice versa, rather than both
of them acting upon a third something.© (2) And
water, fire). The indefinitely numerous secondary couples
cannot be permanent principles.—C.]

¢ [Of. De gen. et corr. A 6-10, on ‘action and passion,’
and 329 b 20 ff. 8t 8¢ woyrike xal Tadyrid elvar AAAMPwy T4
oroxela.  Cf. Joachim, ad loe. Aristotle’s primary con-
traries (hot-cold, wet-dry) enable the ‘simple bodies’ to
act on one another and to compose substances of a higher
order. But Anaximenes’ ‘ density ’ cannot act on * rarity’
or make it anything, nor could Empedocles’ * amity’ produce
anything out of *hostility * by its characteristic power of
¢ drawing together ' unlike elements into a unity.—C.] .
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¢ [e.g. Democritus’s infinite atoms, Empedocles’ four
elements (Simplie.).—C.]

b Aristotle states this as an argument that might well
suggest itself to a man. He does not commit himself to
its vahdity. As a matter of fact, he inclines to regard both
the contrasted terms of the antithesis and the material on
which they act as logical abstractions, neither of which has
actual existence except as associated with the other in a
compositum.  Cf. Introduction, pp. hv-lv.

o [* Natural existence,’ 4.e. a *substance’ in the primary
and fullest sense. A substance has no contrary, but, while
remaining one and lhe same, admits contrary qualities
(Cat. 8 b 24, 4 a 10).—C.]

¢ [Cf. 187 a 14, note.—C.]
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indeed some thinkers have assumed more than one
such principle oul of which to construct the nature
of things.,  (3) Besides, one might encounter another
difficulty in supposing there to be nothing in Nature
underlying the antithetical couple ; for we never
see the antithetical principles, by themselves, con-
stituting the substantive existence of anything we
know in Nature, and a true principle cannot be the
mere attribute of something else, for the subject
to which 1l was attributed would be a principle
anterior to it, inasmuch as it would be presupposed
in the very fact of having this attribute predicated
of it.> (4) Nor can we make ‘natural existence’
the term of an antithesis,® for things move from one
term of an antithesis to the other, and since nothing
‘ exists in Nature ' that 1s contrasted with ' natural
exislence,” how could any such existent move out
of what is not there for it to move out of 7 Or how
could such a non-existent be a presupposition of
the existent ?

Thus, if our former insistence on the two ierms of
some antithesis being principles is sound, and if we
are now convinced that these antithetical principles
need something to work on, and if we are to preserve
both these conclusions, must we not necessarily posit
a third principle as the subject on which the anti-
thetical principles act ? And it is this third principle
that those physicists are really thinking about who
say that the universe has but one single constituent,
water or fire or some intermediate substanced Of
these the hypothesis of an intermediste substance
seems best, for fire, earth, air, and water, are them-
selves implicated with contrasted properties; so
that there is reason in distinguishing the universal
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¢ {Or, ‘and of the rest (who make it some one element)
those who make it air (are the most reasonable).’—C.]

v &137 a2 16.—C.] ¢ [See 187 a 18.—C.]

4 Whereas Aristotle (as against Empedocles) took 1t as
a direct datum of observation that the ‘four elements’
themselves pass into each other. Therefore there cannot
be any two or more ultimate material principles, acted
upon by distinet antithetical ‘ couples’ wreducible to a
common principle. [The argument is: * If there were four
active contrasted principles, then (1) if each couple 18 in-
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material element from all of them ; though some
have identified it with air,® inasmuch as Lhe special
characteristics of air are less obtrusive on the senses
than those of the others, water coming next in this
respect. But the Physicists, each and all, mould
thus universal subject matter by such antithetical
principles as density and rarity, or ‘ more and less,’
all which couples may be reduced to ‘ excess and
defect’ as already pointed out.? In reality, this
doctrine, that the ‘one’ and ‘ excess and defect’
are the prmciples of all that is, turns out to have
been in possession of men’s minds from of old; but
not always in the same way, for the eavlier thinkers
made the ‘one’ the receplive subjeet and the
contrasted ‘ two ' the active agents, whereas more
recently the ‘ two ’ have sometimes been regarded
as the subject passively acted upon and the ‘one’
as the agent.®

So from these and other considerations it appears
that there is much to be said for assuming three
prinaples, but not for going beyond three. For
one passive principle is enough. And if there were
supposed to be four altogether, and they were to
constitute two couples, each couple would demand
a subject of its own to act upon, apart from the other
couple ; ¢ or, if one were derivative from the other,
it would not count among the ‘ principles,’ for it

dependent of the other, each will need a separate passive
principle (whercas one is enough); (2) if one couple is
derivable from the other, there will really be only one
primary couple; the second will be superfluous.  This
interpretation of the second alternative is Porphyry’s, n
Simplicius (206, 3), who objects that yevvdsdar (for yevviv)
would be required, and himself understands ei 8¢ ¢f dANMAwy
wdvra yevyGot.—C.]
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CHAPTER VII
INTRODUCTORY NOTE

TrE theses of this critically important chapter present
no very great difficulties in themselves; but the hints
in which they are set forth leave so much to be developed
and connected together by the reader, as to suggest that
here, as 8o often elsewhere in Aristotle’s writings, we have
notes of lectures rather an elaborated argument.
Moreover, this chapter is at the same time an example
of the opposite characteristics of repetition and over-
elaborated redundancy, which often raises the suspicion
that here, as in many of Aristotle’s works, our present
texty show traces of the fusion of two different recensions.
Torstrik, whose attempt to disentangle two recensions
from the present text of the De Anima is well known,
seems to have had his suspicions first roused by a study
of the Physics.® The actual existence of two (and in some
Books three) separate recensions of the FEthics, with
fragmentary evidence in the same direction with regard
10 other works of Arisivtle, affords a basis for Torstmk’s

@ Aristotelis De Anima Libri Tres. Recensuit Adolphus
Torstrik. Berolini, 1862, p. ii.
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would not be primary. Nor could there be two
primary antitheses ; for ‘ natural existence’ groups
* all that is in Nature * under a single aspect, so that
the supposed pairs of principles could only differ
from each other in priority, and could not belong
to different sevies ; for there is never more than one
general antithesis common to onc group, and it
scems that all antitheses can be brought under one
general antithesis.

It is clear, then, that there must be more than one
element or principle, and Lhat there cannot be more
than two or three. But, within these limils, the
decision as between two and three presents great

difficulties.

CHAPTER VII
INTRODUCTORY NOTE (continued)

hypothesis; and what we know of the recovery and
editing of Aristotle’s manuscripts in the time of Sulla and
Cicero gives it additional verisimilitude.

S0 much for the text. The translation presents gpecial
difficulties ; for a great part of the chapter is devoted to
the careful examination of certain Greek words and forms
of expression, with their symmetiies, balancings, and
ambiguities, to which there are no English equivalents
though some general conception of their nature may he
gathered from considering the dificulties in which the
English writer may often find himself when he wishes to
distingnish between the trunsitive and neuter significance
of suclh verbs as, for example, * change * and * move.’

Thus, if A ‘ changes ' B (transitive), B itself * changes’
(neuter), and, in this sense, it is B only that  changes,’
and not A at all. Orif A is ‘moving’ B (transitivg, it
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INTRODUCTORY NOTE (continued)

is A only, and not B, that is ‘ inoving ’ in this sense, but
yet both are ‘ moving ’ in the intransilive sense.

Simuarly in Greek the one verb gignesthai may mean
either ‘ become * (A becomes B), or * come into existence’
(B comes into existence), Again, in some cases, but not
in all, to say that A  becomes ' (gignetar) B implies, as
its reciprocal, that B has taken the place of (gignetai ek)
A, and is there instead of it. This want of symmetry and
its rationale must be inquired into. But yet again, thig
very phrase (gignetai ek) is itself ambiguous, for it may
mean either that B has ¢ taken the place’ of A (blackness
taken the place of whiteness, for example, so that the
whiteness iz no longer there), or that B is ‘made of ' A
(the statue made of bronze). [In the case of black replacing
white, the subject of gignetar is commonly the thing which
persists through the change: ‘ a man becomes black from
being white.” When B is ‘ made of” A, A persists and
ig called 70 & ob éwmwdpyxorros—the factor out of which
the generation occurs, but which remains a constituent of

ARGUMENT

Taking the illustration of the bronze and the Hermes as
our starting-point, we see that in cvery change there is a
Jactor (the bronze) that persists, a factor (the Hermes form)
that has ‘ come into being’ wn the process of change, and a
Sfuactor (the amorphousness of the unfounded bronsze) that
has disappeared and been superseded. Here, then, we have
the * materwal’ on which the change has been wrought, and
the terms of antithesis between which the change itself takes
place, the * material’ being the persistent factor, and the
‘ terms of the antithesis’ the factors that come and go.

In other cases the persistence and identity of the * material’
i8 not so obvious ; fur a number of the characteristics of an
object (its colour, shape, consistency, size, etc.) may all be
changing at once, each alony its own antithetical Line, 8o
that the acorn, for example, cannot well be said to * persist’
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INTRODUCTORY NOTE (continued)

the thing generated (unlike the ‘shortage,” which is
superseded hy the ‘ form ’)—C.]

Obvious truth lhad heen obseured and missed, and
serious fallacied fallen into, by Greek thinkers for want
of a careful analysiy of these linguistic confusions and
distinetions.  The best I have been able to do, without
intolerable violence to English 1diom, is sometunes to give
a make-shift paraphrase (which loses mnch of the relevance
and all of the sharpness of outline of the original), and
sometmmes to be contenl with simply pomting out the
identity in Greek of two expressions that have no re-
semblance to cach other in English.

Iu the * Argument,” however, T have endeavoured to
dicentangle the mmn theses of the chapter fromr the
verbal analyses in which they are involved, and at the
same time to give them the expansions which (when read
in the light of other passages in Aristotle’s works) they
seem at once to warrant and to demand.

It is to the ‘ Argument,” therefore, rather than to the
tianslation, that the English rcader must look for
guidance,

ARGUMENT (continued)

in the ouk ; but here, too, there is a ' something to start
with ’ ag the subject of a continuous change ; and the change,
however complex, can always be resolved into a combination
of antithetical movements.®

But what about tins ‘ something to start with’ itself?
The bronze or the seed, from which we chose to start, stands
at the end, as well as at the beginning, of a certain develop-
ment. What is its material, and what did it start from
itself'? We can trace it back and back as far as to the four
elemental substances, but no further. Thess substances,

& The difference and underlying identity of these two
kinds of change is developed in the De gen. et cor. Iis
relation to the divergent theory expounded in Physics v.
will be examined 1n its place.
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ARGUMENT (continued)

however, cannot themselves be accepted as the wultimate
materal, for they have antithetical characteristics and can
be transmuted into each other by antithetical changes. The
enld-moist water can become the hot-moist vapour (or air)
by antithetical change ; and the mowsturs itself, which has
so fur persisted, is the term of un antithesis, and may
disappear i ats turn, of the hot-moist vapour passes into
the hot-dry fire.

And yet analogy and conceptual analysis forbid us to
resolve the objective-sensible world altogether into antitheses
acting upon each other (¢f. Gen. Introd. p. xxv). e have
already seen not only that dry cannot directly act upon
moist, without a subject to act upon and be wnrorporated
in, but also that mowst, as such, cannot * become ™ or * be
replaced by’ hot, as such, under any circumstances {uny
more than solid, as such, could become, or be replaced by,
blue, as such), for moist and hot, respectively, are terms
each of its own antithesis, along the line of which alone it
can change.

So although, as we trace the material back, it yields
more and more to analysis into antitheses, and never ceases
to evade us when we pursue it, yet we cannot quite get rid
of it. Nay, it is itself the one and only * persistent’ and

189680 *Q8 oy Nuels Mywper mpdTOV TEpl TAANS
yevéocws émeAfdvres: éoTi yap kard ¢low Ta
rowd, wpldTov elmévras odtw T4 mepl Ekaorov 1dia
fewpeiv.

Qapv yap yiveobas ¢ dAov dAo ral €& érépov
&repov %) To. dmAd Adyovres 7 T4 ocuywelpeva,
Aéyw 8¢ Tofro wdl. éori yap ylvealar dvbpwmov

It is convenient to call it ‘ matter’ in English, though
there is only one word in Greek (hyle) both for the immediate
and for the ultimate material of which anything 15 made.
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ARGUMENT (continued)

¢ continuous ’and ‘ non-contrasted’ principle of the porsistent
objective-sensible world. It w8 always therey though we ean
never wsolate if.

The * pronciples,’ then, are a coupled or antithetiral * two’
in a way; but, when all 18 sawd and done, they are also
 three” in another way, which other way cannot be lgnored,

Well, but suppose we aceept the © material’ prineiple less
grudgingly, and lay down as our fundamental basis the
‘ultimate material’® of all things, and then eonsuder the
collectivity of the perceptible attributes that (on the analogy
of (ke statue) we eall the * form’ of whatever ot s that we
are evamimng. Are not these “ two’ principles, * matter’
and * form,’ erough 2 Statically perkaps they are, but not
dynamwally ; for (as we shall see wore fully wn the neat
chapter) the hronze, for inslance, can only © become’ the
statue in virtue of © not bewng ’ the statue already, TF is a
condition of s ‘acquiring’ the forn, that it should “ not
yet have’ o, ' Shortage, therefore, or * privation) s an
essential factor i * becomung,’ even though we should try to
reduce the * antithesis’ to a single term and make that one
term do all the work by its presence or absence.

So again, however hurd we plead for * two, in one way,
we have to add * but three in another way.

In advancing now to the formulation of a positive
theory, let us begin with the general conception of
‘ change ’ (that is to say, of things ‘ coming into
existence * altogether, or ‘ becoming this or that’
in particular which they were not before). For the
natural order of exposition, as we have seen, 1s to
start from the general principle and proceed to the
special applications.

Note, then, that in speaking of one thing becoming
another, or one thing coming out of, or in the place
of, another, we may use cither (1) simple or (2)
complex terms. I mean that we can say cither (1)
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¢ [This conclusion is Anstotle’s main point. Down to
a 31 he is thinking mainly of changes involving the gamn of
a positive attribute, In what sense does this something
* come to be out of what is not*? There is always a subject
2 which is there before and after the change; and even
before it gains the new attribute, it is conceptually complex
—=a which is not-21 (subject + ‘ shortage ’).—C.]
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that a ‘ man’ becomes cullured, or that the ‘ un-
cultured " m him is replaced by culture, or (2) that
the ‘ uncultured man ’ becomes a ‘ cultivated man.’
In this case (1) the “man’ (who acqures cultuve),
and his state of ‘ unculture * (which is replaced by
culture) and the ‘culture’ ilself (which was not,
but has ‘ come to be’) are all what I call ‘simple’
terms ; whereas (2) both the ‘ uncultivated man,’
who became something he was not, and the ‘ culti-
vated man ' that he became, are what I call ‘ com-
posite * lerms,

And note that in some of these cases we can say,
not only that a thing ‘ becomes so-and-so,” but also
that 1t does so * from being so-and-so’; e.g. a man
becomes cultivated from being uncultivated. But
we cannot use this expression 1 all cases; for he
does not become cultivated ‘ from being w man’; on
the contrary, he becomes a cultivated man.

And of the two simple terms, ‘man’ and ‘un-
cultivated * (both of which we said ‘ became ’ some-
thing), one (the ‘ man 7) persists when he has become
a cultivated man ; but the other (the * uncultivated’
or ‘ non-cultivated * 1n him) does not persist either
in the simple ‘cultivated’ which we say it has
¢ become ’ or in the composite * cultivated man.’

Observing these distinctions, we may reach a
principle of universal application (if we * observingly
distil it out,” as they say), namely that in all cases
of becoming there must always be a subject—the
thing which becomes or changes, and this subject,
though constituting a unit, may be analysed ito
two concepts and expressed mn iwo terms with
different definitions ; for the definition of ‘mun’
is distinct from the definition of ‘ uncultivated.’®
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And the one persists while the other disappears—
the one that persists being the one that is not
embraced in an antithesis ; for it is the ‘ man’ that
persists, and neither the simple * cultured * ov * un-
cultivated ’ nor the composite * uncultivated man.’

When we speak of something ‘ becoming from or
out of > whatever it may be (rather than of 1ts ‘ be-
coming so-and-so ), we generally mean by the thing
Jrom or out of which the becoming takes place, the
non-persistent term or aspect: thus, we speak of
becoming cultivated from being uncultivated, not
from being a man. Still the expression © out of” is
used somctimes of the factor which perssts: we
say a statue is made out of bronze, not that the
bronze becomes a statue (in the sense of ceasing to
be bronze). When, however, the thing from or out
of which the becoming occurs is the contrasted, non-
persistent term, both expressions are used : we can
say of a thing, e.g. ‘ the uncultivated’ (man), either
that he ‘becomes this’ (cultivated) or that he
‘becomes this (cultivated) from being that (un-
cultivated).” Hence it is the same with the
composite terms: we say that the ‘uncultivated
man * becomes cultivated and also that he becomes
so ‘ from being an uncultivated man,’

But there is (in Greek) a further ambiguity ; for
the same word (gignesthai) is employed ecither of a
thing ¢ coming to be ’ in the absolute sense of ‘ coming
into existence,” or in the sense of ‘ coming to be this
or that ' which it was not before ; and it is only of
a concrele thing, as such, that we can speak of its
‘coming to be’ in the full sense of coming into
existence., Now in all other cases of change, whether
of quantity or qualily or relation or time or place, it
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is obvious that there must be some underlying subject
which undergoes the change, since it is only a conevete
something that can have that ‘ substantive existence,’
the charactenstie of which is that it can alself be
predicated of no other subject, but is itsclf the subject
of which all the other categories are predicated ; but
on further consideration it will be equally obvious
that a substance also, or anything, whether natural or
artificial, that exists independently, proceeds from
something that may be regarded as the subject of that
change which resulls in its coming into being ; for in
every case there is something already there, out of
which the resultant thing comes ; for instance the «
sperm of a planl or animal. 'The processes by which
things ‘ conie into existence ’ in this absolute sense
may be divided into (1) change of shape, as with the
statue made of bronze, or (2) additions, as in things
that grow, or (3) subtractions, as when a block of
marble is chipped into a Hermes, or (+) combination,
as in building a house, or (5) such modifications as
affect the properties of the material 1tself. Clearly,
then, all the processes that result in anything ‘ coming
to exist ' in this absolute sense start with some subject
that is already there to undergo the process.

From all this it is clear that anything that * be-
comes ' ¢ is always complex : there is (1) something
that begins to exist (the new element of form), and
(2) something that * comes to be this ' (comes to have
this form) ; and this second thing may be regarded
under two aspects—as the subject winch persists, or
as the contrasted qualification (which the new form
will replace). TFor instance, in the uncultivated man
who becomes cultivated, ‘ uncultivated ’ is the con-
trasted quahfication, ¢ man,’ the subject ; or, when
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the statue is made, the contrasted qualification is
the unshapeliness, formlessness, want of purposeful
arrangewment ;3 the subject is the bronze or marble or
gold. If, then, we grant that the things of Nature
have ultimate determinants and principles which
constitute them, and also thal we can speak of them
‘ coming to be ’ notin an incidental but in an essential
sense—so as to come to be the things they are and
which their names imply, not. having been so before
—then it 15 obvious that they are composed, in every
cage, of the underlying subject and the * form ’ wlach
their defining properties give tot ; for the cultivated
man is in a way ‘ compact * of the subject * man " and
the qualification * cullivated,” for the definition of
such a compositum may always be resolved into the
definitions of these two componentsy. Clearly then
these are the elements, or factors, out of which things
that ‘ come to be ' arise.

Now the subject is numerically one thing, but has
two conceptually distinet aspects, for the man, or the
gold, or the material factor in general is a thing that
can be counted, since it may almost be regarded as a
conerete individual thing and is not an incidental
factor in the generation of what comes into being ;
whereas the negation of the emergent qualification
or the presence of its opposite is incidental. On the
other hand, the form—e.g. the * order *orthe culture’
or any other such predicable qualification—is also one
thing. So there is a sense in which the ultimate
principles of the sum of changing things are two, but
asense in which they are three ; for the actual change
itself takes place between the terms of an antithesis,
such as cultivated and uncultivated, hot and c¢old,
articulated and unarticulated, and so forth ; but from
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dpxn abm (oy oUtw pia ofoa oU8é oltws é&v s

1 [d\No Simplic. 226, 7: dM\wr I's 70y &\\wr cett.—C.]

¢ [Laterally, ‘ and in a sense (we may describe these
principles as{ ¢ the contraries ™ . . . in a sense, not’; i.e.
according as the ambiguous phrases v povoukby, 70 dpovoor,
ete., mean (1) the subject with the (posmve or negative)
quahﬁcatlon——thxs is nol really a ‘contrary '—or (2) the
(negative) qualification only—the contrary pro er, which
can§o)t be ]acted upon by its contrary (c¢f. Met. 1075 a
27 —C

® [Or (reading 8v for & with E), ‘ not having the same
sort of unity nor the same sort of existence as a concrete
individual,'—C.]
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another point of view these two principles are -
adequate, for they cannol possibly act or be acted
upon directly by each other.” This difficulty, however,
disappears if we admit. as a third prineiple, a non-
antithetical ‘ subject.” So in a sense there are no
principles except the lerms of opposition, and it may
be <aid that they are two in number and no more ;
but there 15 a sense also in which we cannot quite
adimit this and must go on 1o three, beeause of the
conceptual distinetion  that  exists in  them ; for
instance 1n the uncullivated man, between his bemng
aman and his bemg uncultivated, or in the unshaped
bronze, between its being unshaped and its being
bronze,

It is now clear, then, how many are the principles
of things in the changing world of Nature, and in what
sense ; namely that there is something that underlies
all opposites, and that opposition involves two terms.,

But, if we take it another way, we may c«cape the
duality of the opposition by considering one of its
terms taken singly as competent, by 1ts absence or
presence, to accomphsh the whole change. Then
there will only be the ‘ ultimately underlying ’ factor
in Nature m addition to this formal principle to
reckon with. And of this ‘undelying’ factor we
can form a conception by analogy ; for it will bear
the same relation to concrete things in general, or
to any specific conerete thing, which the bronze bears
to the statue before it has been founded, or the wood
to the couch, or the crude material of any object that
has deternuned form and quality to that object itself.
This ultimate material will count as onc principle
(not, of course, vne U an the sense of a conerete ¢ indi-
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rodrwy Bewpelobwoay,

L[4 codd. (anstmk Plhilologus, sii. (18.17)500) Sinplic.
933. 4, interprets ¢ and one the {principle, 4px ), ** the defini-
tion.”* Prof. Ross tells me he prefers this reading and

inter pretation to the editors’ corrections 4, #, <78 €ldosy %, and
compares i 70 AB, “the (line) *“ the AB.”'—C.)

CHAPTER VIII
ARGUMENT

Absolute non-existence must be distinguished from in-
cidental non-cxistencs. (What Aristotle, in this chapter,
calls ' shortage’ (stercsis) is defined elsewhere us the
¢ negation of something within a defined class,’ le. * within
an antithesis, Met. 1011 b19 4 8¢ orépmas  dwdpacls
domiv dmwd Twos wpopérov yérous)  Non-existence as such
is absolute ; but the negation of the fm nty as incidPntul to
the material, 18 an essential factor in the becommq of
anything. And the non-existence of the * shortage’ (itself
82
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vidual ) 5 and the collectivity of deterinining qualities
implied by the thing’s definition 1s alse one prineiple
and further there is the opposite of ths, namely
the ¢ being without * or * shortage ” of it.

How the principles, then, can be taken as two, and
how that enumeration appeais to necd supplementing,
has now been shown,  First it appeared as though the
‘ terms of an antithesis * constituted ull the prineiples
necessary ; but then we saw that something must
underlic them, constituting a third.  And now we see
that the two terms of the opposition itself stand on a
different fooling fromn each other 3 and we sce how
all the principles are related to each other, and what,
we are to understand by the “underlying subjeet.’
It remains to consider whether the modifying * form’
or the modified ‘ matter’ 1s to he vegarded as the
more * essential ’ factor of a thing ; but that there ave
three principles altogether, and in what sense they
are three, has already been demonstrated.

Let this, then, suftice as to the number of the
principles and as to what they are,

CHAPTER VIII

ARGUMENT (conlinued)

a negatron) is incidentally necessary to the presence of the
negated form in the thing that emerges from the change.

The vunpossibility of anything coming into or passing out
of existence can only be maintained with respeet to the
absolutely, not with respect tv the incidentally, non-existent.
This 18 the root of the jullacy of Parimenides.

(A this cribical point of Aristotle’s exposition the text,
as we have it, is elliptical almost to the pownt of unintelligi-
bility, unless supplemented from other sources.)
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o [OF. 187 a 27 Thy kowiy Bbtav 70 pvoude.—C.]
v [Literally, ¢ they denied even the existence of u plurality
of things, and allowed existence only to ** Being itself " '—
the inference drawn by Parmenides, frag. 8, though avoided
later by the pluralist ph sicists.—C.]f

¢ {&va pév tpbmov. 'ﬁ\ls first explanation goes down to
b 27.—C.]
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Ir remains to show that the conclusion we have
reached not only solves the problem of genesis, ut
furnishes the only escape from the blind alley into
which the fivst speculations on the subjeet led their
authors. lor when first they began to reason on the
truth of things and the nature of all that exists,
pioneers as they weie, they fell upon a false track
for want of a elue, and mantained that nothing at all
could either come into existence or pass out of it 1@
tor they argued that. if a thing comes into existence,
it must proceed either oul of the existent or out of
the non-existent, both of which were impossible 5 for
how eonld anything “ come out of ” the existent, since
it is already there ¥ and obviously it could nol come
out of the non-existent, for what it comes out of must
be there for it 1o come out of, and the non-existent is
not there al all,  And so. developing the logical con-
sequences of this, they went on to say that the actually
and veritably ‘ existent ' is not many, but only one.?

Such then is their dogma; but, as for us, we
maintain that when we speak of anything ‘ coming
to he,” whether out of existence or non-cxistence,
or of the non-existent or the existeni acting or
being acted on in any way, or of anything at all ‘ be-
coming this or that,” one explanation is as follows:°®
It is much ihe same as saying that a ' physician’
does or experiences something, or that he has ‘be-
come’ (and now is) something that he has ‘ turned
into,’ instead of remaimng a physician. For all these
expressions are ambiguous, and this ambiguity is
clearly analogous to the ambiguity concealed under
our language when we speak of what * the existent
has turned into,” or of the existent * doing’ this or
‘ experieneing ” that.  For if the physician builds a
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laTpds ody 7 laTpos dAX’ 7) oixodduos, kal Aevkos
ylverar ody ) latpds dAN 7 pédas: larpever 8¢ ral
dviatpos yiverar 7 latpds. émel 3¢ updhoTa
Myopev kuplws Tov tuTpov mowely TL ) mdoxew 7
ylyveaar €€ latpod, éav §) latpos Tadra mdoyxy %
mouj 1) yhmror, 8HAov 87i kal T6 <k 1) Svros
ylyveohar ToiiTo onpaiver 70 §j un 6v. Smep éreivor
pév ob Sieddvres dméormoav, kai 8w Tadrny Ty
dyvotar TogobTov mpoonyvénoay woerte unbeéy ole-
ofac ylyveabar pmde elvar T@v dAAwy, dAX’ dvedety
wloav Ty yéveow.

“Huels 3¢ rxal adrol dauev ylyveolar pév oddév
AmAds ér um Svros, wdist uévror yiyveolar éx
dvros, olov kara cuufefnrds: éic yip Ths orepr)-
oews—3 éom kal’ adTé pr) 8v—olk évumdpyovros
yiyveral T (Qavpdleral 8¢ Tofiro kal d8dvarov olirw
Sokel yiyveolal T ek p7) Svros) doavTws 8¢ 008
é¢ Svros o0dé 70 Ov yiyveobar, mhyy Kkatd cup-

1 [rws seripsis of. 1030 8 22 18 7 éorwr amAds udv 7§ obalg
(Drdpxer), mws 8 Tols dAhoiss rws L : Suws cett.—C.]

8 [Mors literally, ‘and since, when we speak of the
physician doing or experiencing something or ceasing to be
a physician and becoming something else, we are using the
words in their most proper sense 1f all this happens to him
qua physician, plainI%r in the same way * comung out of the
non-existent ’ properly means ‘coming out of the non-
existent as such.'—C.]

v [Literally, * for out of (i.e. in place of) the shortage—
a thing which in itsclf ** is not ”~there comes to be some-
thing, the shortage not being a factor that is retained in
the result’ (as the matter is retained). See p. 68, Introd.
Note,—C.]
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house, it is not gua physician bul gua huilder that
he does so: or if he becomes ight in complesion,
it is gue davk in complexion not gua physician that
he changes; whereas if hie cxercises the healing
art, or drops or loses that art, so as tv becone a
non-physician, it is que physician that he does <o.
And so0, just as strange conceptions might be formed
as to what a physician could or could not do or suffer
or become, if we were always thinking of lum in hs
primary and dircet capacily as a physician. but
applied our conclusions to hun in all his actual or
possible capacities, so, obviously, if we always argue
from the non-existent gua non-existent, but apply
our conclusions to the incidentally non-existent as
well, we shall fall into analogous crvors” And it
was just hecause the earlier thinkers failed o grasp
this analytieal distinction, that they piled nns-
conception upon miseonception to the piteh of actually
concluding that there was no such thing as gencsis
and that nothing at all ever came 1o be, or was,
except the one and only ‘ existent.

Now we, too (who recognize both ‘form’ and
‘lack of form,’ or ‘shortage,” as factors in becoming),
assert that nothing can ‘ come to be,” in the absolute
sense, out of the non-existent, but we declare never-
theless that all things which come to be owe their
existence to the incidental non-existence of some-
thing ; for they owe it to the ‘shoitage * from which
they started ‘being no longer there.? And if it
seems an amazing paradox to maintain that anything
derives in this way from the non-existent, yet it is
veally quite true. Moveover, it 13 cqually true that
it is only in this same incidental sense that anything
can derive from the existent either, or ‘what is’
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xal Sgov &v ylyvorra, AN ovx 7 g'wov.-—~C ]
¥ [i.e. el mo (uéNhew ylyveofar) by (uh kari cupBefnnds) ovk ¢k
vros (Foras)—C.)

e [Cf. Met, %, 79, and ©. De gen. et corr. A 3, refers
to our passage and admlts that it leaves obscure the pr oblem
how there can be an ‘unquabfied commg-to-be’ of a
substance.—(:,]

& [If u("rn is read (and no variant is recorded), alirg %
¢vos means ‘this nature (entity),” viz, matter quahfied by
shortage. See 190 b 35-192 a 6.--C.]
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can come into being. In this sense, however, this
does occur in the same way as (for instance) it * an
animal’ should turn into * an animal,” ov a particular
animal—say, a horse—should fturn into another
particular ammal—say, a dog, The dog would come
into being, not only ‘“ out of ’ a particular animal, but
out of ‘an animal’ (and it would become ‘an
animal "), bul only incidentally, nol que animal,
since it was already an animal and could not * turn
into ’ what 1t already was. If anylhing, then, is to
‘ turn into’ an ammal, otherwise than meidentully,
it must be non-animal at the start and must come
to be animal in the process.  Similarly, if a thing 1s
to become or turn into an exaistent otherwise than
inadentally, it cannot start from what exists ; 6—
though neither can it start from the non-existent, for
we have explained that this means ‘ from the non-
existent as such.” At the same time we do not do
away with the principle that everything must either
be or not be.

This then is one way of formulating the solution
of the problem. But there is also an alternative
formula based on the distinction between cxisting
as a potentiality and existing as an actuality. But
this is developed more fully elsewhere.¢

It is thus (as I have said) that the diffieulties are
solved which led to the denial of some of the obvious
facts that we have now discussed ; for it was this
fundamental misconception that threw the earlier
thinkers so far off the track concerning ‘ coming into
existence ' and ‘ passing out of it,” and the nature of
change in general.  Had they detected the existence
of the entity we have described,? it would have
released them from all the confusion.
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CHAPTER IX

ARGUMENT

The Platonists approached the true solution, though (in
spite of their phraseology) they never really formulated the
essentiul triad ; for they confounded  motter ' and * short-
age’ together (the positwe “ seat’ and the prwative ‘ empti-
ness ), under one concept of ‘ the non-existent’ or  not-
anything * (191 b 85-192 a 12).

The melaphors wn which they delight are quite intelligiblr,
i we take them separately and apply them to the appropriate

‘Huppévor pév oby xal érepol rwés elow adris,
AN ody ikavds. mplTov pév yip Spoloyodow
dnAds yiveabar éx pay dvros, ) Hapuevidnp Spfds
Myew: elra dalverar adrois, elmep doriv dplfud
wla, kai Swvdper pio pdvov elvar. 7Tofro 8¢
Swagéper  mhelorov. nuels pév ydp TApy kal
orépmow érepdy pauer elvar, kal TovTwy TO pev
odr 8v elvar xard ouuBefnrds—riy Tdgy—riy 3¢
orépmow kall’ admiv, Kal Ty pév dyyds kal odolav
s~y UAqu—ripr 8¢ orépnow oddauds' of S¢
TO pm Ov 10 péya kal TO pikpdy Spolws, 7 TO

¢ [aprfis refers to atiry 4 ¢oows (1. 83), 4.e. matter quabfied
by shortage.—C.]

b [Cf. 190 b 23. The subject (¢morelueror) is numerically
one thing (a piece of bronze), but conceptually two, as
bronze qualified by the shorfage of the form it will receive.
This shortage was overlooked.—C.]

¢ {Simplicius understood éyyds to mean éyyls odolast
‘ comes near to being substance, and in a sense is substance.’
Cf. 190 b 25 r68¢ ydp 7 pdNNav.—C.]
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CHAPTER I1X

ARGUMENT (continued)
Cmaiter’ or ¢ shortage’ as the case may be; but they
become self-contradictory, if we apply them all to the un-
differentiated * negation’ (a 13-25).

[Mutter, properly distingurshed from the shortage, is
eternal. The nature of Form 15 @ question that belongs to
metaphysics. We are concerned only with natural and
perishable forms (a 25-b 4).—("]

CerTarvy other thinkers have approached the view
we have now expounded,® but without cffectively
reaching it. For they began by accepting as true
the conception of Parmenides that ‘ coming to be’
conld mean nothmg but emerging from the non-
existent. Then, under the one concept of the ‘ non-
existent,” they united both the ‘matter’ and the
‘shortage ’ of our system, failing to distinguish
between ‘numerical unity * of subject (which we
admit) and ‘unanalysable unity’ of aspect or
potentiality (which we deny).? But this distinction
which they ignored makes all the difference. Tor
we distinguish between ‘ matter* and ‘ shortage’
(or absence of form), and assert that the one, namely
matter as such, represents the incidental non-
existence of attributes, whereas the other, namely
shorlage as such, is the direct negation or non-
existence of the form of which it is the shortage.
So that matter, though never existing in isolation,
may be pretty well taken as constituting the
‘ concrete being ' of which it is the basis, but
ghortage not in the lcast so.” These philosophers,
on the other hand, conceive of the non-existent as
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¢ [See 187 a 17 note.—C.]

v [Literally, ‘none the less he makes (* great™ and
“ small ) the same (single) thing.'—C.]

¢ [Plato, Timaeus, 50 ¢. * We must conceive three kinds :
{1) that which comes to be, (2) that in which it comes to be,
23) that from which it is copied when it is born into existence.
And we may liken (2) the recipient to a mother, (3) the
model to a father, and (1) that which is between them to a
child.” The matter to be moulded, he adds, must be entirely
formless before the forms are impressed on it, —C.]
4 [, Met. A 22, on meanings of * privation,'—C.]
¢ [Or, * since there is something divine, good, and desir-
able,’ viz. either the God of Aristotle’s systemn, as Final
Cause, or the principle of Form generally.—C.]
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the * great ' and the * small * alike,” whether severally
or conjomntly. So they too have a lriad of the
‘ great,” the ‘small, and the ‘ Idea’ (or form), but
this triad is really quite different from ours of
“matter,” ‘shortage,” and ‘form ’; for, although
they go so far with us as to recognize the necessity
of some underlying subject, yct n truth the * great
and small * of which it consists can only be equated
with our ‘ matter,” and is not a dyad at all. It is
true indeed that you may now and again find it
spoken of as the “dyad’ of great and small, but
that makes no difference,® for ithe other member of
our antithesis (shortage, namely) s systematically
ignoved.

Now we, who distinguish between matter and
shortage, can very well see why matter, which co-
operates with form in the genesis of things, may be
conceived as their matrix or womb.¢ And we can
also see how a man who concentrates his mind on
the negative and defect-involving character of
shortage ¢ may come to think of it as purely non-
existent. Then, if we were to think of ‘ existence ’
as something august and good and desirable, we
might think of shortage as the evil contradiction of
this good, but of matter as a something the very
nature of which is to desire and yearn towards the
actually existent, But the school of thought we
arve examimng, inasmuch as it identifies matter and
shortage, falls into the position of representing the
opposite of existence as yearning for its own destruc-
tion. Bul how can either form or shortage really
desire form ? Not form itself, because it has no
lack of it; and not shortage, which is the antithesis
of form, because the terms of an antithesis, being
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¢ [Or, ¢ But this (factor which desires form) 13 Matter. . . .
From this point onwards Aristotle 1s rather stating his own
view than cntlclzmg Plato’s.—C.]

® [Or Aristotle’s own matter + ‘ shortage,” to which the
followmg statements are applicable.—C.]

¢ {Or * for the thing that perishes—the shortage—is in
it,’ and so the matter, considered merely as what contains
the shortage, ceases to be that, * as such.’—

¢ phelpeTar 8¢ . . . cwd.’yhn abrihy elvat, he translation
of this very perplexmg passage must be regarded as no more
than a suggestion. It puzzled Simphcius so much that he
was driven to supposing thet Aristotle misapplied (xarexpy-
o-a.-ro) the phrase 70 & ¢, and really meant the opposite, 7o é»
auru by it.

¢ [é£ of dvurdpxovros, some ‘ matter * from which it would
arise but which would persist as a factor in it after it had
come mto being.—C.]

7 [Or, *and 1f mﬂtter erishes, this (matter itself) will be
what it is ultimately lec]{) ced to; so that it will have to
have perished alrcady before permhmg In sum ; if matter
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mutually destructive, cannot desive each other. So
that @ 1t (to horrow their own metuphos) we are Lo
regard matter as the female desring the male or
the foul desiring the fair, the desire must be allri-
buted not to the foulness itself, as such, butl to a
subject that is foul or female incidentally.

As for the undifferentiated matter-shortage of the
school we have been discussing,? it may be regarded
as erther perishable or imperishable ; for if we think
of it as the bare seat-of-shortage, it perishes, as such,
for ‘ shortage ’ is exactly what does perish in it,” on
its receiving the form; bul if we are considering
it as the potentiality of receiving forms, it eannot
perish, as such, but must necessarily be exempt both
from destruclion and genesis.¢ For if it “ came to
be,” there must have been some subject alveady
there for 1t to proceed from,® and just ' being there
as the subjecl’ is precisely what constitutes the
nature of ‘ matter ’ itsclf, so that it inust have been
before it came to be, L'or what 1 mean by matter
is precisely the ultimate underlying subject, common
to all the things of Nature, presupposed as their
substantive, not incidental, constituent. And again,
the destruction of a thing means the disappearance
of everything that constitutes it except just that
very underlying subject which iis existence pre-
supposes, and if this perished, then the thing that
presupposes it would have perished with it by
anticipation before it came into existence.”

were to come into existence or perish, 1t would have to come
out of itself or perish into itself—matter heing precisely the
starting-point of coming-to-be and the terminus of perishing.
So matter would have to be, before it could come-to-be,
and to have perished, before 1t could have anything to
perish into.—C.]
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e [See Met. 7-0; and A where the existence of eternal
and mmmutable form without matter is specially discussed.
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Sn much for ‘ matter ' ; but the detaled examina-
tion and determination of ‘form’ as a prineiple,
and the question of its unity or plurality, and its
nature (smgular or plural), is the budness of First
Philosophy ; so let it be deferred till we come to
that.® It is with natural and pershable forms only
that we shall deal in the sequel of this treatise.

Let tlus suffice for the demonstration of the
existence of prineiples in Nature and the determina-
tion of what they are and how many in number. In
the next book we must inake a fresh start with fresh
questions.,
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EXCURSUS
ON SQUARING THE CIRCLE
(Bl I. Ch. ii. 185 a 16)

Porurar conceptions on the subject of squaring the circle
are so vague and so entirely erroneous that to do justice to
Aristotle’s handling of the question will be impossible
withount some introductory remarks. In the first place,
what is squaring the circle ? It is reducing the avea of a
circle to an equal area bounded by straight lines, for any
plane rectilinear figure can be quite easily converted into a
square of the same size.

The problem then is to find a plane rectilinear figure
equal in area to a %iven circle. That it is inhevently
possible that there should be such a rectilinear area is
obvious (for the size of the area does not depend on the
ghape) and a very convincing proof of this was already
known to Aristotle as we shall see.® No contradiction of
thiy is in any way intended by the statement that the circle
cannot be squared. The question is not whether there is
or can be a rectilinear area which will equal the area swept
out by a given radius rotating round one of its extreme
points (for that is the most enlightening definition of a
cirele), but whether such an area can be diagrammatically
constructed, It is perfectly easy to construet it, but not
within the limits preseribed for constructions by Euclid,
and evidently by the tradition he followed. For Euclid
undertook to show how far he could carry elementary
Geometry on the condition of having no implements
allowed to him but compasses and a ruler, and of never

s Bryson's proof, see note a, p. 19,
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making nse of any diagrammatic figure which he had not
been able to construct under these conditions. Even these
instruments, the compasses and the ruler, he only allows
himself to use under certain restrictions, but with these
we need not concern ourselves. He claims no logical
guperiority for constructions in which these two instru-
ments alone have been used, above other constructions
which require other instruments; but he is simply trying
how far he can carry the science forward on this ver
narrow basis. There are many simple operations whic
cannot be so performed (for instance, with ruler and com-
passes only you camnot, in general, trisect an angle), and
among them is the construction of a rectilinear figure equal
in area to a given cirele.

Archimedes (1212 B.c.) did not restrict his reasoning to
figures constructed under the Euclidean tradition, and he
tells us that the right-angle triangle of which the sides
containing the right angle are respectively equal to the
circumference and radiug of the circle, is equal in area to
the circle. He proves this by demonstrating rigorously
that any area greater than that of the triangle will be
greater than that of the circle, and any area less than that
of the triangle will be less than that of the cirele.® There
is no suggestion of construction here, his reasoning does
not depend on being able to construct the triangle and it is
obvious that such a triangle exists. Therefore, though he
malkes no attempt here to solve the problem as originally
conceived, he completely disposes of the misconception
that, because a square equal to a given circle cannot be
constructed by means of compasses and ruler only, there
can be no such square.

Having thus reduced the problem of measuring the area
of a circle to that of measuring its circumference, he goes
on to show how successive approximations can be made to
the numerical expression of « (the ratio of the circum-
ference to the radius).

Again there is a vague idea in some minds that the
reason why the ecircle cannot be squared is that = is in-

¢ Archimedes, On the Measurement of the Circle.
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commensurable, i.e. cannot be exactly expressed numeri-
cally ; and that you cannot construct a figure involving
incommensurable ratios. But if that were the difficulty
it would be impossible to constrnet a cirele itself from a
given rading.

There ig no inherent difficulty in constructing a line that
ig incommensurable with a given Ime. The simplest case
of all is that of a side and the diagonal of a square, and it is
generally supposed to be historically true that it was in this
connexion that the problem of incommensurables was first
confronted. Drawing the diagonal iz a simple act of
eonstruction, and it is only by the construction that we can
assign a perfectly definite length to the diagonal relatively
to that of the side, the length of the diagonal being in-
commensutrable with that of the side. 8o too by drawin
a cirele to a radius we obtain the circumference, the ]engt%
of the circumference being incommensurable with that of
the radius.

Aristotle has been blamed for his contemptuoug treat-
ment of Antiphon,® because it is assumed that he ought to
have seen in him an incigient attempt to apply the principle
of approximations which was developed by Archimedes and
ultimately by Newton and Leibniz in the caleulus. But this
is hardly reasonable, for, according to the account given by
Simplicius, Antiphon does not really supply so much asa
hint of this method. He simply assumes at the end what he
might as well have assumed at the beginning, that the cir-
cumference is already a polygon with very minute sides; in
other words he believes in atomic (z.e. indivisible) lines ;
which belief lies at the root of endless confusion of thought.?

Aristotle is perfectly clear and explicit on this question,
{et his teaching hag been migunderstood or neglected even

y such men as Galileo ¢ and Leibniz.¢

o See Bk. I, Ch. ii. p. 18,1, 18.

b See Gen. Introd. pp. Ixxx f. and Lxxvii ff.

¢ Galileo, Discorsi e Dimostrazioni Matematiche, intorno
a due nuove scienze (Leyden, 1538); Opere (Edizione
Nazionale), vol. viii. pp. 80 sgq. and 91 sqq.

4 (Buvres inédits de Leibniz, p. 106 Couturat.
100



PHYSICS, I. EXCURSUS

Galileo has exposed Aristotle’s worst mistakes, but he
has fallen into others of his own by neglect of Aristotle’s
principles in these matters. And the adoption of Leibniz’s
system of notation in preference to that of Newton, while
amply justified on practical grounds, still tends to impede
the progress of young students to perfect clarity of mind to
this day,
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or stuffs which they called the ‘ nature of things.” The
gpeculation inspired by Socrates saw the nature of a thing
in the ‘ form’ or essential character, given in the definition
of * what it is to be’ a thing of that sort. This ig the truer
view; and consequently this form or essence must be
identical with the internal source of movement by which we
have defined natural objects. The form is also the final
goal towards which the development of the thing moves
and in which that development comes to rest.

Such forms as these have their being in the changing
world of Nature ; they are immersed in matter, and cannot
be studied in abstraction froxn matter. Thus Physics is
distinguished, on the one hand, from mathematics, which
isolates in thought the forms it studies from the power of
movement, and on the other hand from First Philosophy
(metaphysics), which is concerned with pure immaterial
forms—God, the intelligences of the heavenly spheres, the
Iuman reason.

The rest of the Book is occupied with the character of
the ‘ causes ' of natural things and of their motions and
changes. The term ‘ cause’ has a wider sense than i the
English use. It covers all the ‘ conditions necessary but
not separately sufficient to account for the existence of a
thing ” (see Ross, Aristotle, p. 73). Greek philosophy had
always been intent upon the task of discovering, not laws
of succession in phenomena, but what things in themselvey
are. Hence among the ‘ causes’ of a thing—what we
need to know in order o give a full account of it—the two
internal constituents, the matter and the form, stand first,
As already hinted in the first chapter, the form of the
thing is also the moving or ‘ efficient * cause of its coming
into being and behaving as it does; and the form is also
the *‘end,” wherein jts nature is fully realized. Thus
there are four * cauges —material, formal, efficient, and
final—to be known, if the existence and hehaviour of any
natural object is to be fully accounted for.

Popular thought further recognizes the agency of Luck
or Chance; and the inveterate belief that events just
‘happen ' by the blind working of forces pushing from
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behind, without any intellizent direction, has heen
countenanced or tacitly assumed by men of science. To
_such a view of the world Aristotle, as the successor of Plato
and Socrates, is fundamentally opposed. e does not,
however, deny validity to the conceptions of Chance and
Luck; he sets himself to analyse them and to find for
them a meaning and a sphere consistent with the belief
that the workings of Nature cannot be completely under-
stood as the outcome of chance or of mere necessily, but
reveal the presence of some kind of purpose aiming at
a goal desired. The Book closes with an attempt to
establish this teleology.—C.].
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B
CHAPTER 1

ARGUMENT

[The soope of Physics is now determined by defining
* nature.” * Nuotural things’ or * things which have a nature,’
as distinet from artificial products as such, contain an
indernal tendency to move (i.e. be moved or changed) in certain
ways. Thus, the elements and inanimate compounds of them
tend to rise or fall in space and undergo change; living things
move about, change, and grow. The ‘ nature’ is this innate
tendency to movement and change. Its ewistence is an
obvious fuct of experience (192 b 8-193 a 10).

b8 Ta@v ydp dvrewv ra pdv éore ¢dos, Ta §¢ 3
&'Mu.g aZTL'ag—quiasL /J,év 'rci Te (Do xal Td ,ws'p'r]
10 adT@Y Kol 1-0. quTa Kal Ta aw)\a T a'w/.La.va
(olov 'y'q Kaz, wip kal dip kal Howp): Tadra 'yap
elvar kal 74 Towalra Pice ¢a‘uev mwﬂx 3¢ 7o,
p'q@ew—a <f>awer¢u Sl.aq';epowa mpds Ta ‘wr] ddos
auveardTa. Td ,u,ev 'yap gbvcrea dvra wavra anL-
veTa exovra ev sawroas apyny KLVT)O'GCUS Kal
15 O'TCLO'EUJS‘—"TCL pev kAT, 7'07701/, 70, 0¢ KaT avfncrw
Kac gﬁ@ww, 'ra 8¢ xar’ ax\z\chaw——m\Lm 3¢ Kac
L‘LLCL‘TLOV kal el T TolobToV dMo yévos ecrrw, i ‘u.ev
TETUX'I’]KE s raryyoplas éxdoTns xal ka® Soov
oty dmo Téxvms, oddeplav Spudy Exer uerafolijs
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BOOK 1I
CHAPTER 1

ARGUMENT (continued)

By some the  nature ’ of a concrete thing is identified with
the matter it consists of, and the ‘ nature of things’ in
general, with an ultimate eternal stuff. Others find the
nature of a thing inits ‘ form."” Taking this latter view him-
self, Aristotle restates his definition of ‘ nature’ in terms that
imply his identification of the internal principle of move-
ment with the form, existing in the concrefe thing ; and he
supports this by several arguments (a 10-b 21).—C.]

Some things exist, or come into existence, by
nature ; and some otherwise. Animals and their
organs, plants, and the elementary substances—
earth, fire, air, water—these and their likes we say
exist by nature. For all these seem distinguishable
from those that are not constituted by nature ; and
the common feature that characterizes them all seems
to be that they have within themselves a principle
of movement (or change) and rest—in some cases
local only, in others guantitive, as in growth and
ghrinkage, and in others again qualitive, in the way
of modification. But a bedstead or a gayment or the
like, in the capacity which is signified by its name
and in so far as it is craft-work, has within itself
no such inherent trend towards change, though
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8 [1 have repunctuated the text, taking éx rolrwy not with
puerots but with éyer: ‘it has one derived from these
(natural substances) and in so far (as it is composed of
them).—C.]

b Eﬁ‘.nglish cannot reproduce the ambiguity of 4 ¢vas,
which (like the French la naturé) may mean ' the nature’
(of any natural thing) or * Nature ’ collectively, the sum total
of such natures.—C.]

¢ [Strictly, * of being moved (kwelsfat) and being at rest’
{(not of initiating motion from within), The heavenly
bodies, which have no principle of rest, are here ignored.—C.]

4 Have a substantive existence, 4.6. are concrete entities,
Cf. Gen. Introd. pp, lir-lid,
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owing to the fact of its being composed of earth
or stone or some mixture of substances, it in-
cidentally hag within itsclf the prinaiples of change
which inhere primarily mn these matenals.® For
nature ® is the principle and cause of motion and
vest ¢ to those things, and those things only, in which
she inheres primarily, as distinet from incidentally.
What I mean by ‘ as distinet from incidentally ’ is
like this : If a man were a physician and prescribed
successfully for himself, the patient would cure him-
gelf 5 butit would notbe qua patient that he possessed
the healing art, though in this particular case it
happened that the physician’s personality coincided
with that of the patient, which is not always the
case. And so it is with all manufactured or ‘ made’
things : none of them has witlhuin itself the principle
of its own making. Generally this principle resides
in some cxternal agent, as in the case of the house
and its builder, and so with all hand-made things.
In other cascs, such as that of the physician-patient,
though the patient does indeed contain in himself
the principle of action, yet he does so only incidentally,
for it is not gua subject acted on'that he has in himself
the causative principle of the action.

This, then, being what we mean by ‘ nature,” any-
thing that has in itself such a principle as we have
described may be said to ‘ possess a nature ’ of its
own inherently. And all such things have a sub-
stantive existence ¢ ; for each of them is a substratum
or ‘ subject ’ presupposed by any other category, and
it is only in such substrata that nature ever has
her seat. ;

Further, not only nature itself and all things that
‘ have a nature,’ but also the behaviour of these things
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¢ [Or ¢ a thing’s proximate constituent, in itself unformed,’
6.9, the wood of a bedstead, which is * proximate ' to the form,
as contrasted with the remoter elements into which the wood
might be analysed— simple bodies * or * ultimate matter.’
Gf. Met. 1015 & 7.—C.]

b [Antiphon, frag. 15 (Diels, Vors.* ii. 295) el 1is karopitete
k\pny kal 1) opmedaw rob Edhou EuPios ryévoiro, odk By yévairo
kv &M Eohor. For aywedibw (putrefaction) as cause of
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in virtue of their inherent characteristics is spoken of
as ‘natural.’ TFor instance, for fire actually to vise,
as distinet from having the tendency to risc, neither
is nature nor kas a nature; but it comes about
‘ by nature ’ and is ‘ natural,’

Such, then, are the definitions of ‘ nature,’ of what
exists ‘ by nature,” and of what is ‘ natural.” Any
attempt to prove that nature, in this sense, is a
reality. would be childish ; for it is patent that many
things corresponding to our definitions do actually
exist ; and to set about proving the obvious from the
unobvious betrays confusion of mind as to what is
self-evident and what is not. Such confusion, how-
ever, is not unknown, though it is like a man born
blind arguing about colours, and amounts to reasoning
about names without having any corresponding con-
cept in the mind.

Now some hold that the nature and substantive
existence of natural products resides in their material @
on the analogy of the wood of a bedstead or the bronze
of a statue. (Antiphon ? took it as an indication of
this that if a man buried a bedstead and the sap in
it took force and threw out a shoot it would be tree
and not bedstead that came up, since the artificial
arrangement of the material by the craftsman is
merely an incident that has occurred to it, whereas
ity essential and natural quality is to be found in
that which persists continuously throughout such
experiences.) And in like manner, it is thought,®
if the materials themselves bear to yet other sub-
stances the same relation which the manufactured

generation ¢f. Plato, Phaedo 96 8 (Burnet ad loc.), Hippocr.
Ilepl oapriv 3.—C.]
¢ [elvar (1. 20) depends on Soxel (1. 10).—C.]
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wpres (proximate material) & xaheés, fws & fows Udwp, el
wdvra 70 ToeTd 08wp—the doctrine of T%maeus 58 b (Ross
ad loc.).—C.]

® [Cf. Met. 889 a 5, No philosopher followed popular
thought in making earth the primary form of body.—C.]

¢ [Or, ¢ related as above deseribed to more complex forms
of matter.’~—~C.]

¢ [Or <for they thought them incapable of changing ouf of
themselves ' (putting off their own nature).—C.]

¢ [mwpdrn GAn 1s used ambiguously by Aristotle for ¢ proxi-
mate ' or * ultimate ' matter. Here (with éxdory) it probably
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articles bear to them—if, for instance, water is the
material of hronze or gold, or earth of bone or
timber, and so forth-—then it is in the water or earth
that we must look for the ‘nature’ and essential
being of the gold and so forth. And this is why some
have said that it was earth ® that conslituted the
nature of things, some fire, some air, some water,
and some several and some all of these elemental
substances. For whichever substance or substances
each thinker assumed to be primary ° he regarded as
constituting the substantive existence of all thingg
in general, all else being mere modifications, states,
and dispositions of them. Any such ultimate sub-
stance they rvegarded as eternal (for they did not
admit the transformation of elementary substances
into each other %), while they held that all else passed
into existence and out of it endlessly.

This then is one way of regarding ‘ nature '—ag
the ultimately ¢ underlying material of all things
that have in themselves the principle of movement
and change. But from another point of view we
may think of the nature of a thing as residing rather
in its form, thal is to say in the ‘ kind ’ of thing it is
by definition. For as we give the name of * art’
to a thing which is the product of art and is itself
artistic, so we give the name of ‘nature’ to the
products of nature which themselves are ‘ natural.’ f
And as, in the case of art, we should not allow that
what was only potentially a bedstead and had not
yet received the form of bed had in it as yet any
art-formed element, or could be called art,’ so in

meang She proximate material of any given thing, as at .
10.—C.
7 [katd gbow, as above defined, 192 b 35.—C.1
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¢ The revised definition lays stress on the form while
including the matter.

b l[lLiterally. * But if this (the artificial shape) is ** art,”
it follows that the form (of the natural product—the timber,
or the man—which doss reproduce itself) is ** nature.” '—C.].

¢ So, too, in Latin na-furae derived from the na of na-scor
and na-tivitas. [In fact (¢)natura is derived from the same
;oot aé ]yi-gna, ylyropar,  Cf. Met. 1014 b 17 and Ross ad

oc.—C.).
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the case of natural products; whal is potentially
flesh or bone has not yet the ‘nature’ of flesh
until it actually assumes the form indicated by the
definition that constitutes it the thing in question,
nor is this potential flesh or bone as yet a product
of nature. These considerations would lead us to
revise our definition of nature as follows : Nature is
the distinctive form or qualty of such things as have
within themselves a principle of motion, such form
or characteristic property not being separable from
the things themselves, save conceptually.e (The
compositum—a man, for example—which material and
form combine to constitute, is not itsclf a ‘ nature,’
but a thing that comes Lo be by natural process.)
And this view of where to look for the nature of
things is preferable to that which finds it in the
material ; for when we speak of the thing into the
nature of which we are inquiring, we mean by its
name an actuality not a potentiality merely.

Again men propagate men, but bedsteads do not
propagate bedsteads ; and that is why they say that
the natural factor in a bedstead is not its shape but
the wood—to wil, because wood and not bedstead
would come up if it germinated. If, then, it is this
incapacity of reproduction that makes a thing art
and not nature, then the form of natural things will
be their nature, as in the parallel case of art; ¢ for
man is generated by man, whereas a bedstead is not
generated from a bedstead.

Again, na-ture is etymologically equivalent to
gene-sis and (in Greek) is actually used as a synonym
for it ; ¢ nature, then, qua genesis proclaims itself as
the path to nature qua goal. Now, it is true that
healing is so called, not because it is the path to the
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CHAPTER II
ARGUMENT

[Physics is distinguished from mathematics and from
metaphysics.

The objects of mathematics, though they do not exist apart
JSrom natural bodies, can be studied in abstraction from that
power of movement by which we defined * nature.” But
Physics studies natural bodies as essentially possessing this
power. (Cf, Met. E 1 and Ross, Aristotle, p. 68). The
Platonists are wrong in attempting to absiract cntities
(e.g. ‘ man,’ * flesh ") whose nature involves matter (193 b 22—
194 a 12).

2 Emel 8¢ Sudpiorar mocayds ¥ ¢dos Myerar,

® Which is the return to the perfect form which it started
without at birth.

® The question is frequently discussed in other works of
Aristotle, notably in Physics v. and in the De gen. ef cor. A 3.
The answer in substance is that there is reaily no such thing
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healing art, but because it is the path to health, for
of necessity healing proceeds from the healing art,
not to the healing art itself ; but this is not the rela-
tion of nature to nature, for that which is born starts
as something and advances or grows towards some-
thing else. Towards what, then, does it grow?
Not towards its original state at birth, but towards
its final state or goal.® It is, then, the form that is
nature ; but, since ‘form’ and ‘ nature’ are ambigu-
ous terms, inasmuch as shortage 13 a kind of form, we
shall leave to future investigation whether shortage
is, or is not, a sort of contrasted term (opposed to
positive form) in absolute generation.t

CHAPTER II
ARGUMENT (continued)

Physics must take account of both matter and form. In
this respect it is lile art: the doctor must know both the
nature of health { form) and the material constituents of the
body. Also, matter is related to the ‘ nature’ (form) as
means to end. Matter, moreover, is only a relative term.
But Physics is concerned only with forms immersed in
matter. Pure forms fall under Metaphysics or Theology
(a 12-b 15).—C.]

Now that we have determined the different senses
in which “ nature ” may be understood (as signifying

as absolute genesis and therefore no contrast to concrete
entity. But we say that a concrete entity has perished when
the indestructible matter which lies at the core of it has
assumed forms which evade our ability to recognize 1its
identity any longer,
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either ‘material’ or ‘form’), we have next to
consider how the mathematician differs from the
physicist or natural philosopher ; for natural bodies
have surfaces and occupy spaces, have lengths and
present points, all which are subjects of mathe-
matical study. And then there is the connected
question ¢ whether astronomy is a separate science
from physics or only a special branch of it ; for if the
student of Nature is concerned to know what the
sun and moon are, it were strange if he could avoid
inquiry into their essential properties; especially
as we find that writers on Nature have, as a fact,
discoursed on the shape of the moon and sun and
raised the question whether the earth, or the cosmos,
is spherical or otherwise.

Physicists, astronomers, and mathematicians, then,
all have to deal with lines, figures and the rest. But
the mathematician is not concerned with these con-
cepts qua boundaries of natural bodies, nor with their
properties as manifested in such bodies. There-
fore he abstracts them from physical conditions ;
for they are capable of being considered in the mind
in separation from the motions of the bodies to which
they pertain, and such abstraction does not affect
the validity of the reasoning or lead to any false
conclusions,

Now the exponents of the philosophy of ¢ Ideas’
also make abstractions, but in doing so they fall
unawares into error; for they abstract physical
entities, which are not really susceptible to the
process as mathematical entities are. And this
would become obvious if one should undertake to
define, respectively, the mathematical and the
‘ideal ’ entities, togcther with their properties; for
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See p. 36, note a.—C.]

b {i.a mpedodes, who analysed organic substances into
elements (matter) and the ratio of their mixture (form), and
Democritus, who ‘ in a sort of way defined the hot and the
cold’ (Bet. 1078 b 19, Ds part. anim, 642 a 24), had some-
thing to say about * form, but not much.—C.]
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the concepts ‘odd,” ‘ even,’ ‘ straight,” * curved,” will
be found to be independent of movement; and so
too with ‘number,” ‘line,” and ‘figure.” But of
‘flesh ’ and ‘ bone ' and ‘man ’ this is no longer true,
for these are in the same case as a* turned-up nose,’ ¢
not in the same case as ‘curved.” The point is
further illustrated by those sciences which are rather
physical than mathematical, though combining both
disciplines, such as optics, harmonies, and astro-
nomy ; for the relations between them and geometry
are, so to speak, reciprocal; since the geometer
deals with physical lines, but not qua physical,
whereas optics deals with mathematical lines, but
qua physical not que mathematical.

Since ‘ nature ’ is used ambiguously, either for the
form or for the matier, Nature, as we have seen, can
be regarded from two points of view, and therefore
our speculations about it may be likened to an
inquiry as to what ‘snubnosed-ness’ is; that is to
say, it can neither be isolated from the material
subject in which it exists, nor is it constituted by it.

At this point, in fact, we may again raise two
questions. Which of the two aspects of Nature
is it that claims the attention of the physicist? Or
is his subject the compositum that combines the two ?
In that case—if he is concerned with the compositum—
he must also inquire into its two factors ; and then
we must ask further whether this inquiry is the same
for both factors or different for each.

In reading the ancients one might well suppose
that the physicist’s only concern was with the material;
for Empedocles and Democritus have remarkably
little to say about kinds of things and what is the
constituent essence of them.? But if art imitates
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o ECf. 199 a 15.—C.]
® {And consequently Physics will embrace both the form
(end) and the matter (means)—C.]

v {Meineke. Frag. Comic. Graec. v. p. 123 (addenda to
anonymous fragments). In & modern book this criticism of
the poet would stand in a footnote.—C.]

¢ 1Cf. Met. 1072 b 2 €07 yép twl (good for someone, e.g.
a patient, who is bike ¢ xpdpueros) 70 o #veva <xal) Twds (good
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Nature,? and if in the arts and crafts it pertains to
the same branch of knowledge both to study its own
distinctive aspect of things and likewise (up to a point)
the material in which the same is manifested (as the
physician, for instance, must study health and also
bile and phlegm, the state of which constitutes
health ; and the builder must know what the house
is to be like and also that it is built of bricks and
timber ; and so in sll other cases), it seems to follow
that physics must take cognisance both of the formal
and of the material aspect of Nature.

And further the same inquiry must embrace both
the purpose or end and the means to that end.?
And the ‘ nature ’1s the goal for the sake of which
the rest exist; for if any systematic and continuous
movement. is directed to a goal, this goal is an end
in the sense of the purpose to which the movement
is a means. (A confusion on this point betrayed the
poet ¢ into the umntentionally comic phrase in refer-
ence to a man's death: ‘ He has reached his end,
for the sake of which he was born.” For the ‘ goal’
does not mean any kind of termination, but only
the best.) For in the arts, too, it is in view of the
end that the materials are either made or suitably
prepared, and we make use of all the things that we
have at our command as though they existed for our
sake ; for we too are, in some sort, a goal ourselves.
For the expression ‘ that for the sake of which’ a
thing exists or is done has two senses (as wg have
explained in our treatise On Philosophy).? fAccord-
ingly, the arts which control the material and possess
the necessary knowledge are two : the art which uses

for the sake of some product, ¢.g. health); De anim.415b 2.
Aristotle refers to his lost work ITepl ¢phogoplas.—C.]
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1 [Omitting % dpxirextovin’h (as perhaps a marginal gloss
on 4 & &s woyrintg), the construction is: % uév 7of elBous
yrwporTich (éotw), B 8¢ (dpxirexrovind) ws woryruch (yvwpioTikd
édore) Tis UAgs, which I have translated. If 9 dpxirexTovuch
is retained, it might be construed : °‘the art which knows
the form (15) the (true) architectonic art, whereas the other
(is architectonic) as operating on the matter.,” But Aristotle
is not contrasting Anowing with operating, but two arts
which both have knowledge and boih control the matter
(1. 2 and 5-7). 1 have repunctuated all this paragraph
and modified the translation correspondmgly.—C.ﬁ)

¢ [This distinction is taken from Plato, Crat. 890 » (the
steersman, who uses the helm, knows what shape it should
have, and directs the carpenter who mukes it) and Polit.
259 & (the master-builder, architecton, by his knowledge,
directs the workmen). The user's art has ‘use’ for its end;

' the manufacturer’s end is the product.—C.]

® [ think Pacius is right in following Philoponus in his
interpretation of wolwy xwhoewy: drrl 100 éx wolwr guoikiv
powdy kal Suvdpewv. [As the use of the product by ocurselves
is the supreme end, the art of the user (e.g. the helmsman
has as good a right to be called architectonic (=supreme;
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the product and the art of the master-craftsman
who directs the manufacture.® Hence the art of the
user also may in a sense be called the master-art;
the difference is that this art is concerned with
knowing the form, the other, which is supreme as
controllng  the manufacture, with knowing the
material./T hus, the helmsman knows what are the
distinctive characteristics of the helm as such—that
is to say, its form—and gives his orders accordingly ;
while what the other knows is out of what wood
and by what manipulations the helm is produced.?
In the crafts, then, it is we that prepare the material
for the sake of the function it is to fulfil, but in
natural products Nature herself has provided the
material. Inboth cases, however, the preparation of
the material is commanded by the end to which it
is directed.

And again, the conception of ‘ material ’ is relative,
for it is different material that is suited to receive the
several forms.®

How far then, is the physicist concerned with the
form and identifying essence of things and how far
with their material ? With the form primarily and
essentially, as the physician is with health ; with the
material up to a certain point, as the physician is
with sinew and the smith with bronzed For his
as the art of the literal architecton, e.g. the master-carpenter,
who directs the production of the helm.—C.}

° [Hence ° matter’ cannot be studied apart from appro-
priate forms.—C.]

4 [Literally, * 1;}) to a certain point (but not to the point of
abstracting form from matter), as the physician is concerned
with sinew (but not to the point of losing sight of its function
and considering it merely as matter).” The reading and
punctuation of this sentence were debated by the ancient
commentators and remain doubtful.—C.]}
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¢ There appears to be a hiatus in the origimal after #\os,
but the meanmng, as I have tried to restore it, is obvious.
[CF. Met. 1071 a 14 dvPpimov alriov 7d 76 orouyeia + . . Kol
78 t8ov €l8os, aal €1t T @ANo Efw, olov & warip, Kal Tapd TalTa 6
Hhos aal & Nobds kvkNos . . . De gen. et corr, B 10 explains
that the 1nclination of the ecliptic (* oblique circle °) to the
equator, whereby the sun is further off in winter, nearer in
summer, accounts for the rhythm of generation and decay.

b 'EMet. E 1, Physics deals with natural bodies, which have

CHAPTER III

ARGUMENT

¢ Because’ (=by cause of) may answer the question of
the * how and why' of a thing from wvarious directions.
How comes it, for wnstance, that we have a ‘ saw’ here
before us ¥ (1) Because cutting wood in a certain way is a
useful function that causes the creation of such a tool to be
contemplated as an end or purpose. (2) Because there
ewisted a suitabls material (iron, to wit) out of which such an
instrument could be forged. (3) Because a voluntary agent
(the smith) with suitable apparatus and accessories ( furnace,
anvil, hammer, etc.) chose to effect the purpose-serving
modifications in the iron. (4) Because the contemplated
result actually occurred, so that there really came out a tool
having the form or distinctive atiributes which constitute
what we mean by @ ‘ saw ' (194b 16-1952a 26).

(These four airlai, or cssontial conditions of the thing
being there and being what it is, ave spoken of in histories of
philosophy as the four * causes,’ final, moterial, efficient, and
Jormal., But it does violence to the English idiom to call the

126



PHYSICS, II. 1r.-1m.

main concern is with the goal, which is formal ; but
he deals only with such forms as are conceplually,
but not factually, delachable from the material in
which they occur. In Nature man generates man ;
but the process presupposes and takes place m
natural material already organized by the solar heat
and so forth.? But how we are to take the sejunct
and what it is, is a question for Iirst Philosophy to
determine.?

separate existence (xwpiord) and can change ; Mathematics,
with unchanging entitics, which exisl not separately but only
as qualifying substances; Theology, with pure forms,
unchanging and separately existing.—C.]

CHAPTER III

ARGUMENT (continued)

material out of whick a thing is made, or the distinctive
attributes which define it, its * causes,” whereas the Greek
airlo and the corresponding adjective afrios can be applied to
anything that is * guilty of ’ or * responsible for * a thing, or
* to the account of which,’ for praise or blame, the thing may
in any sense be put down. Paraphrase or barbarism offer
the only escape from using English words in q sense that they
cannot really bear.)

[Various distinctions of * modes’ of causation cut across
this classification : (1) A cause may be described specifically
( @ physiwcian ) or by a wider generic term (¢ a professional
man’). (2) Iuncidental are distinguished jfrom proper
causes : the statue is made properly by ‘ the sculptor,
incidentally by ° Polycleitus.’ (3) The actual and the
potential : * Builder " may mean a man actunlly building or
merely one who has the capacity to build (a 26-b 30).

(This chapter, from 194 b 23 to 196 b 21 is almost word
Jor word identical with Met. A 2, where Mr. Ross’s teat and
commentary may be consulted)—C.).
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¢ [¢vumdpxorros.  Matter (like Form) is an immanent
‘ cause,’ contrasted with the external moving cause, Met.
1070 b 22.—C.]

b [kal T& TovTwr yéwy, the wider classes to which these
terms belong ; e.g. bronze 1s a species of * matter *; statue,
a species of * image,’ as explained below, 195 a 20.—C.]

° That is to say, it must have actually ‘ arrived * and
realized its * being-what-it-had-to-be.’

4 [The ratio 2 : 1 i5 a wider class, including the musical
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We have next to consider in how many senses
‘ because ' may answer the question * why.” Tor we
aim at understanding, and since we never reckon
that we understand a thing till we can give an
account of its ‘ how and why,” it is clear that we must
look into the ‘ how and why ’ of things coming into
existence and passing out of it, or more generally
into the essential constituents of physical change, in
order to trace back any object of our study to the
principles so ascertained.

Well then, (1) the existence of wmaterial @ for the
generating process to start from (whether specifically
or generically considered)® is one of the essential
factors we are looking for. Such is the bronze for
the statue, or the silver for the phial. (Material
aitia.) Then, naturally, (2) the thing in question
cannot be there unless the material has actually
received the jform or characteristics of the type,
conformity to which brings it within the definition
of the thing we say it is, whether specifically or
generically.¢ Thus the interval between two notes
is not an octave unless the notes are in the ratio of
2 to 1; nor do they stand at a musical interval at
all unless they conform to one or other of the recog-
nized ratios.? (Formal artie.) Then again (8), there
must be something to initiate the process of the
change or its cessation when the process is com-
pleted, such as the act of a voluntary agent ¢ (of the
smith, for instance), or the father who begets a child ;
or more generally the prime, conscious or unconscious,
interval of the octave, and itself included in the still wider
class ‘ Number’ (195 a 31). So 7a uépn 14 €v 1 Néyy,
‘ the constituent terms ’ (¢.g. biped, animal) ‘ in the definition’

(of man), are wider classes than the term defined.—C.]
¢ [Or*e.g. the adviser is a cause of the achion’ (Ross).—C.]
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¢ [The * tools’ of the doctor's trade include the drugs and
instruments.—C.]
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agent that produces the effect and starts the material
on its way to the product, changing it from what it
was to what it is to be, (Efficient aitia) And
lastly, (4) there is the end or purpose, for the sake
of which the process is initiated, as when a man
takes exercise for the sake of his health. ‘ Why
does he take exercise ? * we ask. And the answer
‘ Because he thinks it good for his health ’ satisfies
us. (Final aitia.) Then there are all the intermediary
agents, which are set in motion by the prime agent
and make for the goal, as means to the end. Such
are the reduction of superfluous flesh and purgation,
or drugs and surgical instruments, as means to
health. For both actions and tools ¢ may be means,
or ‘ media,’ through which the efficient cause reaches
the end aimed at.

This is a rough classification of the causal de-
terminants (aifiat) of things; but it often happens
that, when we specify them, we find a number of
them coalescing as joint factors in the production of
a single effect, and that not merely incidentally ; for
it is qua statue that the statue depends for its
existence alike on the bronze and on the statuary.
The two, however, do not stand on the same footing,
for one is required as the material and the other as
initiating the change.

Also, it can be said of certain things indifferently
that either of them is the cause or the effect of the
other. Thus we may say that a man is in fine
condition ‘ because ' he has been in training, or that
he has been in traming ‘because’ of the good
condition he expected as the result. But one is the
cause as aim (final aitia) and the other as initiating
the process (efficient aitea).
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° The technical term for the propositions of a syllogism
apart from their logical connexion is ¢ material,’ so that the
ropositions ‘ mammals a1e animals,” ¢ squirrels are amimals,’
squirrels are mammals,’ are the ‘ material’ of the syllogism :
‘mammals are animals, squirrels are animals, therefore
squirrels are mammals.”  Here all thiee propositions, major,
minor, and conclusion, are true. Therefore the conclusion
is materially sound, but formally the syllogism is not sound ;
for the conclusion does not follow from the premisses, though
they are all true. Aristotle frequently pomnts out that the
conuhésion of a syllogism is materially true, but not formally
proved.
[Cf. Anal. post. 94 a 92, where *the (logical) antecedent
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Again, the same cause is often alleged for precisely
oppostte effects.  For if its presence causes one thing,
we lay the opposite to its account if it is absent.
Thus, if the pilot’s presence would have brought the
ship safe to harbour. we say that he caused its wreck
by his absence.

But in all cases the essential and causal deter-
minants we have enumerated fall into fowr main
classes. Tor letters are the causes of syllables, and
the material is the cause of manufactured articles,
and fire and the like are causes of physical bodies,
and the parts are causes of the whole, and the
premiscs are causes of the conclusion,® in the sense
of that out of which these respectively are made?:
but of these things some are causes in the sense of the
substratum (e.g. the parts stand in this relation to the
whole), others in the sense of the essence—the whole
or the synthesis or the form. And again, the fertiliz-
ing sperm, or the physician, or briefly the voluntary
or involuntary agent sets going or arrests the transfor-
mation or movement. And finally, there is the goal
or end in view, which animates all the other deter-
minant factors as the best they can attain to; for the
attuinment of that ‘ for the sake of which * anything
exists or is done is its final and best possible achieve-
ment (though of coursc ‘best’ in this connexion
means no more than ‘ taken to be the best *).

These are the main classes of determinant factors

which necessitates a consequence ’ seems to be equated with
the * matenal cause.'—C.]

b [Mr. Ross (on Met. 1013 b 17) points ont that Aristotle
here includes both the material cause and the formal {(dis-
tinguished at the beginning of the chapter) under the é of
(iminanent or internal constituents), and then divides this
again nto the vroxeluevor and the 7i fiv elvar—C.]
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! [rapd wdvra I, Simpl. 824. 5; Philop. 256. 20 (Maet.
1014 a 7): mdrra al.—C.].

¢ [Met. 1013 b 33 has xal del 7& wepéxovra drioly 76v kab'
&acra, * and the classes that include any particular cause
are always causes of the particular effect.’” Mr. Ross notes
that the antithesis between the xad' ékacrov and the mepiéyor
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and causes; and, though within these many other
distinctions may be drawn, yet they loo can be
reduced to a manageable number of classes.

Thus, (1) causes belonging to one and the same
class may be more or less closely determined by being
reduced to subordination to each other. Health may
be restored by a ‘physician,” or by a ¢ professional
man ’ (a term which includes physicians), The octave
may be described as a case of the ratio 2 : 1, or less
specifically as a ‘number’; and generally, an inclusive
term may be used instead of a more special one.®

And again, (2) an agent may be deseribed not qua
agent, but as something that characterizes him in-
cidentally ; and in this case also the specification
may be more or less inclusive. We may say that
the statue was made by ‘ the sculptor,” or that it was
made by ‘ Polycleitus,” in as much as the art resided
in the person of Polycleitus and was imcidentally
associated with all his other irrelevant characteristics.
Incidentally, too, the sculptor was a man, or more
generally still an animal. And the incidental’
itself may be more or less remotely related to the
essential. Thus the sculptor’s being a man of culture
or light in complexion is even more incidental and
irrelevant to his production of a statue than his being
Polycleitus or a man.

(8) Besides all these ways of describing the agent,
whether in his agential capacity or by attributes that
fall to him incidentally, we may be speaking of his
potentialities merely or of the actual exertion of his

seems to include both the antitheses, specific—generic (here)
and individual—universal (below).—C.]
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powers. Thus, we may say that * the builder ’ caused
the house to be built, meaning the man who knew
how to build, but it was only when he was in the
act of building that he was really causing the house
to be built.

And all this holds just as good for the product as
for the producer. The product may be regarded as
this particular statue, or as a statue in general,
or still more generally as an image; or again the
craftsman as working upon this particular piece of
bronze, or upon bronze in general, or still more
generally upon material. And these distinctions,
too, may be crossed by the distinction between
* directly ’ and ‘ incidentally.” And again both the
incidental and the dwrect may be united together,
if we speak, not of * Polycleitus,’ nor of ‘the sculptor,’
but of ‘Polycleitus the sculptor.’

All these distinctions, however, may be brought
under six heads, each of which may be predicated in
two different senses. For every determining factor,
qua determinant, may be designated (1) individually,
or (2) as belonging to a class; and (8) incidental
coincidences may have a more specific character,
or (4} a more general one; and both direct and
indirect agency or passion may be indicated (5)
separately or (6) in combination. And finally in
every case it may be either (@) a potentiality that is
indicated, or (b) an actual energizing. But they
differ to this extent, that the actual energizing agent,
being an individual, exists as energizing, or ceases
to do so, according as that which is experiencing
its energy ceases or continues so to experience it
(for instance, a particular physician ceases from the
actual exercise of his art at the same moment as the
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CHAPTER IV

INTRODUCTORY NOTE TO CHAPTERS IV-VI

‘We have now learnt to regard the purpose or end (finis)
to which a voluntary act is directed as the final cause of
that action being takem, and the action itself as the
efficient cause of the purpose being accomplished, Here
the connexion between the efficient and final causes ig
direct, and the result normally follows the expectation.

But sometimes we aim at one thing and * by accident ’
hit another. Thusaman may go to the market to purchase
wares and there may accidentally meet a debtor and
recover the debt; or %e may dig his plot for the purpose
of planting it and may find a hidden treasure. In such
cases the action is directed towards one purpose, but
accomplishes another. And thig we attribute to Chance or
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particular patient ceases from being actually in the
process of restoration to health; and a particular
builder ceases from actual building at the same
momént as the house ceases from being actually in
course of erection); but in the case of potentiality
it is not always so, for the potential builder and the
house need not perish at the same time.

And in every case we must try to determine the
point at which the causality is focused, both here and
elsewhere. Thus a man builds gua builder, and a
builder builds qua expert in the building art; so
it is in the application of the building art to the
material that the building art is focused. And so
with all the rest.

Again, the general is related to the general, and
the individual to the individual : a statue is produced
by a sculptor, but this individual statue by such and
such an individual sculptor. And the relation of the
potential to the potential and of the actualized to the
actualized is analogous.

Let this suffice for the definition of the different
classes of determinants and the ways in which they
are severally related to the result.

CHAPTER IV

INTRODUCTORY NOTE TO CHAPTERY IV-VI (continued)

Fortune. In these cases the final cause (e.g. desire for
the crop) has no normal relation to the effect (discovery of
a treasure), though the action incidentally caused that
discovery. 'The efficient cause of the discovery, then, viz.
the digging in that place, quite definitely and directly led
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INTRODUCTORY NOTE TO CHAPTERS IV-VI (confinued)

to the resull, and is exactly the action which would hove
been dictated by the desive to secure the treasure, had the
man known it was there ; but the final cause that actually
dictated the action was only incidentally connected with
the result; for the act of digging as determined by the
desvre for the crop had no reference whatever to the treasure,
and no such effect as the discovery could be expected as
normally following from 1t.

It 15 in cases of this kind that Aristotle traces the
causalty of what we call Fortune or Accident, and he
confines his attention to aceidental results which are
gignificant and which therefore might have been aimed at
for their own sake, but as a matter of fact were hit upon
without having been aimed at.

ARGUMENT

[ Besides the four causes above distinguished, the agency of
Chance or Luck has been recognized in popular and philo-
sophic thought, and events are spoken of as occurring spon-
taneously * of themselves * (amd Tatroudrov) (195 b 30-85).

Some question the ewistence of Chance ; lucky events
always have some definite cause. On the other hand, men do

webso  Adyerar 8¢ ral 1) TUyn xal 16 adrduarov TdOV
alriwy, kal moAda ral elvar kal ylveolar Sud Ty
wal 8id 70 avTéuatov. Tiva olv Tpdmov év Tovrows
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85 méTepoy TO adrd 1) TUyn kal TO adrépaTov 7
érepov, K.‘Cfi BAws T eoTw 7 TIxM Kal TO adrdparov,
3
émioremréov,
196e  "Eviow ydp kal el €orw 4 pn) dmopodow: oddév
yap ylveclor dmo Toyms dacly, A mdvrwy
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INTRODUCTORY NOTE TO CHAPTERS IV-VI (continued)

This clue must be firmly held in following the argument
through the three chapters in which it is developed., It
crossed by many repetitions and obscured by elliptical
omissions. Aristotle used two words, one the more general,
abroparor (inperfoctly represented by ‘ chance’ or ‘ acci-
dent ), the other of narrower range, rvxy (imperfectly repre-
sented by  fortune ’ or ‘luck ). The English word that
seems hest to bring out the argument will be used in every
cage, without any attemnpt being made to secure exact
correspondence.

[It will appear that, strictly, a * chance result " means a
result which (1) is produced * incidentally ’ or ‘ in virtue of
a concomitant’ (kare cuuBefnrds), and also (2) is * purpose-
serving ’ (¢vexd Tov), in that it is desirable and might have
been designed either (@) by conscious human purpose (it
is then called ‘luck,’ réxm) or (b) by the unconscious
purposiveness of Nature (it is then called ‘ chance,’
Tabréparor).—C.]

ARGUMENT (continued)

call some events lucky, others not ; and soms philosophers,
who allow Chance a place in their systems, ought to have given
some aeeount of it (b 85196 b 5).

Others see in Fortune an inscrutable divine cause. The
whole question calls for examination (b 5-9).—C.]

We often allege fortune, or luck, and accident as
causes, saying that something came about ‘ as fortune
or luck would have it ’ or ‘ accidentally,” What then
is the place of fortune and accident amongst the
causes we have reviewed ? Is there any distinction
between them ¢ And, in a word, what are they ?

For some question their existence, declaring that
nothing happens casually, but that everything we
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1 [elrer om. Simpl. 830, 14, Torstrik, Diels.—C.]

% [Cf. Leucippus, frag. 2 obddv xphiua pdryy ylverar dANa
wdvra ik Abyou re kal Uw' drdykys. Democritus is referred
to, according to Eudemus (Simplic. 330. 143 Diels, Vors. 55
A 68). See C. Bailey, The Greek Atomists, p. 121.—C.)
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speak of in thal way has really a definite cause.?
For instance, if a man comes to markel and there
chances on someone he has been wishing to meet
but was not expecting to meet there, the reason
of his meeting him was that he wanted to go market-
ing ; and so too in all other cases when we allege
chance as the cause, there is always some other
canse to be found, and it is never really chance.
And indeed it might be urged that, if there really
were such a thing as luck, it would present a genuine
problem, and the quesiion might be raised, why
none of the earlier philosophers should have had
anything to say about it when discussing causes in
relation to ggnesis and perishing, so as apparently
to think that nothing comes about by chance.
Maybe. But is it not equally strange that, how-
ever freely men admit that every kind of luck and
everything that ‘ happens accidentally ’ can really
be assigned to some definite cause, still, while
accepting this venerable argument for the elimination
of chance from their thoughts, they nevertheless
invariably distinguish, in fact, between things that
do, and the things that do not, depend upon chance
or luck ? So in any case the philosophers should have
given some account of what are called chance
happenings. If they gave none, it was not because
they identified chance with any one of the causes they
recognized—Love or Strife, Mind, or Fire or some
other element, But surely, whether they believed
or disbelieved in chance, they were bound in reason
to take some note of it; especially as, on occasion,
they actually had recourse to it, as when Empedocles
says that air ig sifted out upwards not uniformly
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&y {QYwy Kol T@v durdy. kalror el ovTws Eye,
7607 a7 dfiov émordocws, kal kadds e

196b AexBival 71 mepl adrod. wpds yap 7 ral dMws
dromov elvar 76 Aeyduevov, érv dromdirepov TO
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* [The lack of a construction for Aéyovres is repaired in
F by the reading xal pdha 70076 ye aird Javudoar EEor Aéyorras
& wév kA —C.]

¢ [I'rag. 53 ¢ (Air) in its course meets, now in this way, now
in that (with the other elements),” At De gen. et corr. 334 a 1
Aristotle complains that Empedoeles sometimes makes air
move upwards * by chance ' Fquoting this verse), but seems
sometimes to attribute to it a downward movement, which he
must consequently regard as ‘ natural ’ to air. Should we
read here dvw 4 xdrw (for the strange superlative drwrdrw,
though read by Simplicius): ‘ E. speaks of the air as
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but as it happens—for he says of it, in his Cosmo-
gony,°
Thus did it chance to hit one while, but other whiles not thus—

and he says that the members of animals, for the
most part, came out haphazard.?

Some ¢ indeed attribute our Heaven and all the
worlds 4 to chance happenings, saying that the
vortex and shifting that disentangled the chaos and
established the cosmic order came by chance, This
is surely most amazing—for these people actually
to say that, whereas neither animals nor plants are,
or come to be, by chance, but are all caused by
Nature or Mind or what else (for it is not a matter
of chance what springs from a given sperm, since
an olive comes from such an one, and a man from
such another),® yet the heaven and the divinest
things that our sight reveals come anyhow and have
no such causes as animals and plants have. But
if this really were so, that very fact ought to give
us pause and convince us that the matter needs
investigation. For, in addition to the inherently
paradoxical nature of such an assertion, we may
note that it is exactly in the movements of the
heavenly bodies that we never observe what we call

separated out, not always up or always down, but as it
haPpens '—C.]

[Fragg. 57-61. In the period when Love is gaining on
Strife, animals are formed by the casual coming together of
limbs separately produced. Cf. 198 b 29.—C.]

¢ [Democritus (Simplic. 331. 16; Diels, Vors. 55 A 67,
69). See C. Bailey, The Greek .dtomists, p. 189. Cf. also
De part. anim, 641'b 15, Plato, Soph. 265 ¢, Laws 889 8.—C.]

¢ [The Atomists believed in an indefinite number of worlds
in infinite space. Dhels, Vors. 54 A ¢1.—C.]

¢ | Cf. De gen. et cor. 333 b 3 f.—C.]
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CHAPTER V

ARGUMENT

The phrases we are emamining are never used in con-
newton with normal or ewpected sequences of things.

Now man has purposes, and Nature has trends, which
normally determine the course of deliberate action or of
natural processes ; but in either case such actions or pro-
cesses may incidentally involve unexpected results outside
their normal progress towards the goal they are malking for ;

10 Ipd7ov pév odv, émedy) opduev Ta pév del
doadTws ywiueva ¢ 8¢ s éml wodd, pavepdv Sri
oz)Sc*re'pov Toﬁfwv alrio ﬁ 7'15x77 /\e'yETaL 01’)86‘ T
awo ’TUX’I)S, olire ToD &€ ava'ym)s KaL CLEL otire Tof
s em oY, aM erreLS'q orwv d ylyverar KCLL
mape radra, kal radra wdvres daociv elvar dmd

9 [Aet. 1, 29. 7 'Avataydpas kal Ayubepiros kal of Sruwikol
ddnhoy airlar dvlpwmive Noywuy (i tixyw). Diels, Doa.
826 ; Vors. 46 A 66. Cf. also Bud. Eth. 1247 b 6.—C ]

¢ [Of. Anal. post. 96 a 8, Some occurrences are uni-
versal (for they are as they are, or occur as they do, always
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casual or accidental variations, whereas in all that
these people tell us is exempt from chance such
things are common. Of course it ought to be just
the other way.

Some, moreover, hold that fortune 1s a genuine
cause of things, but one that has a something divine
and mysterious about it, that makes it inscrutable
to the human intelhgence.?

So we must obviously investigate the whole matter,
and must see whether the phrases in question can
be classified or distinguished from each other, and
how they fall m with the causes and determinants
we have defined.

CHAPTER V

ARGUMENT (continued)

it is such results that we attribute to chance. Every concrele
thing has incidentally o number of atiributes which are not
essential to its boing the thing it is. And the same 18 trus of
agents and actions regarded as causes. (196 b 10-197 a 8.)

Hence the sense of vagueness that atlaches to incidental or
accidental causation. (a 8-85.)

To begin with, then, we note that some things
follow upon others uniformly or generally,® and it is
evidently not such things that we attribute to chance
or luck. Necessary or customary successions, there-
fore, are excluded from our present inquiry. On
the other hand irregular and exceptional conse-
quences do oceasionally occur, and since it is precisely
to this class of actual happenings that we ourselves
and in every case); others oceur only as a general rule;
e.g., 2 man generally grows a beard, but not always.—C.]
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¢ And if it happened that the cultivated tastes of the
builder, which had not influenced our choice, brought us a
gle&sunt acquaintance, our selection of him would have been

irected to one purpose primarily, but would have served
another’ purpose incidentally, and that would be a *lucky
chance,
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apply such terms as “luck ' or ‘lucky ’ and of Lhis
class that we think when anyone else uses these
terms, it follows that what we call luck or chance
corresponds to some reality and is not a mere ficktion.

Or taking it from another side : some things make
for a purpose and some not; and of the ‘ends’
actually achieved some are thosc we aimed at, but
some are not., In this latter case our actions were as
a fact making for the uncontemplated result just as
much as if it had been intended ; so that an action
may actually ‘serve a purpose’ which does not
necessarly or normally follow upon it, and which it
was not intended to serve. In this sense any action
may be regarded as purpose-serving if it leads to a
result that might have been voluntarily sought, or to a
result which stands in the corresponding relation to
the movements of Nature. Now when such resulls
accrue incidentally, we say that they come ‘ by
chance.” ‘Incidentally,’ I say; for as a thing takes
its name, and is what it is, in virtuc of certain essential
attributes, but incidentally has other attributes, not
essential to it as that thing, so too it may be with
causes. Thus the essential efficient cause of a house
being built is the application of the builder-craft to
the task by a builder; but if the man in whom that
builder-craft is embodied is a pale-complexioned or
cultivated person, then these characteristics are
incidentally part and parcel with the direct cause of
the building.® Thus direct causation is determinate
and calculable, but incidental causation indeter-
minate ; for one and the same person or thing may
have an indefinite number of incidental qualifications.

As we said, then, what we mean by luck or chance
(for at present we are attempting no distinction
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! [The reading xomfouérov is guaranteed by the ancient
commentaries. E, (according to Prantl) has xousauérov.

The variants xoutfbuevos, xopiabuevos may he due to the notion
that the same transaction is meant as by xoulsasfa: (1. 36).

® {The definite article (‘the sum subseribed’) can be ex-
plained by supposing that Aristotle, us often, is alluding to a
scene in some well-known comedy, already used as an illus-
tration by those who denied the existence of chance, 196 a 1.
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between different terms within this general purport)
is the incidental production of some significant
result by a cause that took 1ts place m the causal
chain incidentally, and without the result in question
being contemplated. I call actions purpose-serving,
and speak of them as accomplishing ‘ ends,” when the
result is such as would have been recognized as a
purpose and would have determined the action, had
it been anticipated. Thus the man who came to the
market-place for some other reason would have
come there on purpose to recover his debt if he had
known that he would there meet lus debtor in the
act of receiving the ® sum subscribed by his friends ;
and though he did not come for that reason, yet his
coming there incidentally made for that end, though
directed to another. But we must suppose that he
did not habitually go to the place (frequented occa-~
sionally by his debtor), and still less that he was
compelled to go there habitually on some other
business ; so that in his case the achieved end of
recovering his debt was a result not normally involved
in his action, but was yet of the class of things that
may be deliberately determined upon and purposed.
In this case he would in fact be said to have come
there ‘by luck’; whereas, if that had been the
purpose he contemplated, or if he always went to
market, or if he generally recovered a debt when
he did, we should not say that the result came by
luck. Clearly then luck itself, regarded as a cause,
is the name we give to causation which incidentally
inheres in deliberately purposeful action taken with
respect to some other end but leading to the event
we call fortunate. And the significant results of
such canses we say ‘ come by %uck.' Thus, smee
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1 [The translator omitted xal fcacdueros, which is not in
E, but was read by Simplic. Jemma 341. 19) and Themis-
tius (58. 9). FI have xal feacbuevos (before xul @etywr,)

of which another trace appears in Simplicius’s paraphrase
(340. 26) xal béar Tve bpbuevos,—C.]

¢ {This serves to distinguish rixy from ravréuaror. Téyy
is to purposive thought as radréuaror is to the unconscious
purposiveness of Nature (Ross on Mat. 1065 a 31),—C.]
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choice implies intention, it follows that luck and
intention are concerned with the same field of
objects.®

The incidentally causative forces are, in the nature
of the case, indefinite as to number. This is why luck
appears to have something evasive about it and to
be inscrutable by man: and why, on the other hand
(since everything really kas a definite cause) there is
a sense mn which it might seem that nothing at all
really goes by luck or chance. TFor all these opinions
have some justification in the facts; inasmuch as
there is a sense in which things do go by luck, when
they come to pass incidentally to some other chain of
causation, and ‘luck ’ is the name we give to causes
that act incidentally; but in the absolute sense,
without this qualfication, luck is not the cause of
anything., TFor instance, the builder, as such. is
the efficient cause of the house being built, but his
skill in flute-playing is incidental, and therefore
might equally well attach itself to any other man, not
a builder. In like manner the man’s meeting his
debtor was a by-product incidentally determined by
the purpose, whatever it was, that brought him to
the market-place ; and it would have attached itself
in the same incidental way to any other of the count-
less reasons that might have brought him there at
that moment, such as the desire to meet a friend, or
legal business as prosecutor or defendant. It is only
if he had come on purpose to meet his debtor that his
meeting him would have followed not incidentally
but primarily from his purposeful action. And this
is why we are justified in saying that luck cannot be
calculated ; for we can caleulate only from necessary
or normal sequences, and luck acts outside such. So

153



ARISTOTLE

\ ~ G4 3 ) \ 3/ \ tr y
1970 mapd Tadra. dor émeld) ddpiara Ta olirws alria,
kd
kat 1 TUYn ddpuoTov.

L k] L] ) 7 3 /7 ¥ O 4 o

Ouws &8 én éviwv dmoproetey dv mis, dp’ olv
T4 Tuxdvra air’’ dv yévorro 7his TUyns. olov

-~ :]
dyelas 1) wvefua 7 eldnois dAX od 76 dmo-
3 -~
kewdplar &ore yop dAa dAwv éyyirepa TV
% rard oupfefnrds altiwv.

Tiyn 8¢ dyaby pév AMyeror Stav dyabdv 7o
dmoff, paddy 8¢ Srar dabAdv mi, edrvyla 8¢ ral
Svortvyla 8rav péyefos éxovra Taira 816 wal 0

I Py
mapd  pekpov kakdy 1) dyabov péya MaBeiv 1)
edrugely 1) arvyely éoTw, oTL s Umdpyov Adyer )
80 udvola 70 ydp mapd uicpov domep oddey diréyew
Soket.

» 3 14 4 Y I3 k) 14 . € A 7

Eru aBéBawov v edruyla edAdyws: % yap +iyn
3 7 3 \ LY M}y e 3\ A} \ 4 3
afféfatos* ovTe yap det oU8 dis émt TO TOAD oldy T

-~ \
elvaw &V dmd Tiyms 0dév,
o A hOg » ” / ” \
Eor uev odv dudw alria (kaldmep elpyra) kard
\
ovpfefnrds—ral 7 Tiyn xal 10 adrduaror—eév
85 Tols evdexouévois ylyvealar pry amddds und’ s émi
76 moMYJ, Kal TovTwy 80° v vévoiro éverd Tou.

e [Literally, * whether any and every accidental cuuse can
be considered responsible for the lucky event.’—C.]

® [Philoponus and Simplicius interpret as follows: A sick
man happens to have his halr cut (not as part of his treat-
ment, but for the usual reason), and the cold wind or hot
sun to which he is consequently exposed happen to cure him.
Shall we say that this lucky result is due to the nearer
accidents (heat or cold) and not to the more remote (hair-
cutting)? The ({uestion 18 not answered (Simplic.).—C.]

¢ [* Purposeful action’ includes here the unconscious
Furposweness of Nature, and so covers radréuaror. This
ast sentence would be better placed at the beginning of the
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the indeterminate nature of these incidental lines of
causation makes Juck indeterminate.

But when we have said all this, the question still
remains in some cases how far we are to carry back
our search for this incidental causation.? If a man
has his head shaved for some special ireatment,? and
afterwards goes out for some reason indifferent to
his cure, and the air and sun cure him, is the exposure
to air and sun (which js the eflicient cause of his cure)
incident to lus going out? Or must we go further
back and say that il is incident to his being shaved,
without reference to going out, his going out itself
being without reference to the cure? The only
answer to such questions is that, here as elsewhere,
‘ incidence ’may be more or less proximate or remote.

We speak of ‘ good luck’ when luck brings us
something good, and ‘ bad luck ’ in the opposite event,
or,in serious cases,of * good fortune ’ or‘ misfortune ’;
and accordingly if we just miss some important good
thing or just escape a bad one, we call that also bad or
good fortune, because by anticipation we regard the
good or ill as having been actually present, so close
did it seem,

Yet again, we may well say that good fortune is
unstable ; for so is all luck, inasmuch as nothing that
is constant or normal can be attributed to luck.

Both luck and chance, ithen, as we have said, are
causes that come into play incidentally and produce
effects that possibly, but not necessarily or generally,
follow from the purposeful action to which in this
case they are incident, though the action might have
been taken directly and primarily for their sake.®

next chapter, which introduces the distinction between riyn
and ravréparore—C.)
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CHAPTER VI

ARGUMENT

As the greater part of this chapier is devoted to the defini-
tion of two Greek words to which there are no exact English
equivalents, I have preserved the Greek words themselves
and only attempted to translate the commeniary, If the
Engligh reader cares to substitute’ luck’ or' jforiune ’ for
tyche, and ‘ accident’ or ‘ chance result® for automaton,s
it may mahke it caser to understand the general drift of
Aristotle’s analysis, but he must not expect it to fit the
English words with any approach to precision,

Note that Aristotle, swayed by a false etymology, inclines
throughout to treat the incidentally emergent result as super-
seding the intended one, rather thun as additionally accruing
to it. And this is the more remarkable inasmuch as hig
examples and illustrations signally fail to conform to this
prepossession ; since they are drawn ewther from human
actions that may very easily uchieve their contemplated result
as well as the uncontemplated one that incidentally emerges ;

197898 Avagpéper 8’ 67v 70 adrduparov émi mAeidv éore:
76 pév ydp dmo TUxns may Amo TadToudTov, TodiTo

1971 §° o wdv dmo TUYYS.
‘H pév yap mdyn kal 76 dmd Tdyns éoriv Goois
kal 10 edrvyfioar dv mdpéeiev wal SAws mpdfis.
80 ral dvdyk wepl o, mpawtd elvar Ty ToYNY
—onuetor & 6Tt Sowel rfror Tadrov elvar T €v-
s Sawuoviq 1) edrvyia 1) éyyds: 7 & eddawpovia mpGéis

¢ Automaton may be translated by * of itself’; a.g., ‘it
happened of itself.’

b [Aystotle refers both to the etymological sense of
eudaemonia, ¢ having & good dasmon (destiny, fortune) ' and
to his own doctrine that heiﬁpiness consists in the mghest
activity (mwpasis, évépyewn) of the soul, conditioned by virtue,
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CHAPTER VI

ARGUMENT (continued)

or else from natural processes which, as such, are in no way
deflected by their incidental results to humaen bewngs, how-
ever casual or unusual. It is only quite at the end of the
analysis, as a sort of supplement, that he notices, as a
different kind of thing from what he has been investigating,
the case of a warp in nature, where the fulfilment of the
normal * intention’ of the process 1s really preciuded by the
incidental deflection.,

In the concluding section of the chapter Aristolle unmasks
his battery, and we see why he has been so insistent on chance
being always incident to purposeful activitics, whether of man
or of Nature, and on its always resulting in something that
might have been directly aimed at. It is because it enables
him to bring out the mecessary antecedence of purposeful to
casual causation, by insisting that, as substantive existence
must always underlie attributive or relational existence, so
direct must always underlie incidental causation, direct
causation bewny always purposeful.

In Greek fyche and aulomaton differ in this, that
automaton is the more general term and includes
tycke as a special class,

For (1) tycke itself, as a cause, and the results that
accrue by the action of iyche, are only spoken of
in connexion with beings capable of enjoying good
fortune, or more generally of ‘ doing well * or * doing
ill,’ in the sense either of ‘ faring * or of * acting ’ so.
Therefore #yche must always be connected with our
doings and farings—a truth indicated by the common
belief that good fortune (fyche) is the same, or much
the same, thing as * happiness * ?; and to be  happy’

in beings capable of deliberate choiwce and moral conduet.—
C.l
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¢ [Perhaps the Protarchus, son of Callias, who appears in
Plato’s Philebus. (Wilamowitz, Platon, i. p. 629.)—C.]

® [Or ‘ we say the horse came ‘* of itself*’ (spontaneously)’
—though, in Aristotle’s view, the cause in this case was
external to the horse.—C.]

° [l{n'terally, ‘It is clear that, in the field of occurrences
which are in a general way for some purpose, we use the
expression ‘chance result’ in any case where a thing of
which the cause is external occurs not for the sake of the
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is to have ‘ done well * in life ; so that * doing well’
or “ill’ by tycke is impossible to creatures that have
no self-direction. That is why neither inanimate
things nor brute beasts nor infants can ever accomplish
anyt%ling by tyche, since they exercise no deliberate
choice ; nor can such be said to have good or bad
lyche,except bya figure of speech, as when Protarchuns®
speaks of the ‘ fortunate ’ stones that have been built
into altars and are treated with reverence, while their
fellows are trampled under foot. But even such
things may be brought, as passive agents, under the
action of tyche, if a rational agent does something
with them which turns out by tycke to affect his well-
being ; but not otherwise,

(?) Automaton, on the other hand, may be used to
describe the behaviour of brute beasts and even of
many inanimate things. TFor instance, we attribute
it to automalon ¥ if a horse escapes a danger by coming
accaidentally to a place of safety. Or again, if a
tripod chances to fall on its feet for a man to sit
down upon, this 1s due to aulomaton, for though a
man would pul it on its feet nith a view to its being
a seat, the forces of Nature that controlled its fall
had no such aim.

It is clear, then, that when any causal agency
incidentally produces a significant result outside its
aim, we attribute it to aufomaion ¢; and in the
special cases where such a result springs from
deliberate action (though not aimed at it) on the
part of a being capable of choice, we may say that
1t comes by lyche.

actual result’ (as in the instance of the horse, which was not
brought to a place of safety by an internal purpose of its
own).—C.]
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1 [7d ob dvera dAN' B éxelvov ¥vexa, a reading recorded by
Simplicius (849. 6): 79 évexa dANov éxelvov Evexa codd.~—C.]

¢ [Prellwitz (Etym. Worterbuch, 1905) supports the de-
rivation from wdrnv. Bowsaeq (Dict. Etym. 1910) prefers a
root meamng ‘think’: ‘one who thinks (and acts) for
himself.'—C.

¢ [ “To no purpose’ has the same ambiguity as udryr:
(1) failure of purpose (walking which fails to produce evacua-
tion) ; (2) absence of purpose (a stone falls with effect which
might have been, but was not, purposed).—C.]

¢ [Literally, ‘ the distinetion (of the chance result, auto-
maton) from the lucky result is best seen. . . ." The con-
nexion of thought (broken by the parenthesis on the etymo-
logy of automuton) 1s with the last paragraph but one: the
chance result with an eaternal cause. If we might be
tempted to call such a result ‘ lucky,” we can see the dis-
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(The etymology of automaton indicales this¢; for
the expression maten~ for nothing,”‘ to no purpose *?
—is used in cases where the end or purpose is not
realized, but only the means to it. Walking, for
instance, is a means to evacuation ; if a man takes a
walk and this natural effect does not follow, we say
that he took his walk ‘for nothing ' and the walk
was ‘ to no purpose,” meaning by this phrase what
fails to accomplish that purpose to which it is naturally
a means, ‘ Naturally a means,” for it would be
ridiculous to say one had taken a bath * to no purpose’
because an cclipse of the sun did not follow: an
cclipse is notl a natural eonsequence of taking a bath,
So then automaton, as the form of the word implies,
means an occurrence that is i dtsel) (auio) o no
purpose (maten). A stone falls and hits somneone,
but it does not fall for the purposc of hitting him ;
the fall accordingly was ‘ in-itself-to-no-purpose '—a
chance result—because the fall might huve been
caused by someone who had the purpose of hitting
the man.)

It would be most inappropriate of all to speak of
tyche © in cases where Natuve herself produces un-
natural monstrosities ; and accordingly in these cases
we may attribute it to an ‘ accident’ (automaton) in
Nature, but can hardly say that a piece of bad ‘ luck’
(tyche) has come to her. But this case is different
from that of the horse ; for the horse’s escape was
due to an external cause, but the causes of Nature’s
miscarriage are internal to her own processes.
tinction better by taking the case of monstrosities, where the
cause is internal, but the effect is anything but * lucky ' or
such as Nature might have purposeg 3 for the purpose of

Nature is actually thwarted (mapd ¢dsw) by a monsirons
birth.—C.]
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CHAPTER VII
ARGUMENT

This chapter, together with much repetition, points out
that, whereas the efficient cause must to some emtent coincide
with the * formal’ determinant of the result, the coincidence
between the formal determinant and the* final ® cause appears
to be complete. It would seem, therefore, that the final
* because’ might be left out of consideration, as already
included in the formal® because.’ And, as o matter of fact,
natural philosophers do generally concern themselves with the
starting-pownt, the aotual result, and the moving forces that
push from the one to the other. Nevertheless * form," con-
sidered under its aspect of ‘ aim,’ 18 a destinet factor in
causation that can least of all be neglected, for  purpose’ is
the ultimate * because ’ of all physical change.
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What automalon and tyche are, and how they differ,
has now been stated ; and it follows that hoth are
causes of the ‘ efficienil ’ order, that set processes in
motion ; for they are always attached to efficient
causes either of the natural or volitional order, such
attachments being indefinite in number.

And since the results of automaton and lyche ave
always such as might have been aimed at by mind
or Nature, though in fact they emerged incidentally,
and since there can be nothing incidental unless there
is something primary for it to be incidental to, 1t
follows thal there can be no incidental causation
except as incident to direct causation. Chance and
fortune, therefore, imply the antecedent activity of
mind and Nature as causes; so that, even if the
cause of the heavens were ever so casual, yet mind
and Nature must have been causes antecedently, not
only of many other things we could mention, but of
this universe itself.

CHAPTER VII

ARGUMENT (continued)

8ince this question of aim is the point ai which Physics
leads directly up to Metaphysics or Theology, some references
are here introduced to this higher branch of philosophy
(parenthetically, to the disturbance of the main progress of the
discourse, and with repetitions that suggest the confluence of
two distinct recensions) ; and a new classification is inci-
dentally introduced, constituted by Metaphysics (draling with
the iminaterial and unchanging) on the one hand, and two
departments of Physics on the other hand, dealing, respec-
tively, the one with Astronomy (the study of things that move,
indeed, but are not subject to other change or to decay), and
the other covering all sublunary phenomena (in which both

decay and generation reign).
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¢ [The illustration is more fully stated in Anal. post.
94 a 36. The Athenians were involved in war with Persia
becanse they raided Sardis with the Eretrians.—C.|

¢ [Literally, ‘and in referring to them all, he will be
answering the question ** why ? "’ as a natural philosopher ’
(keeping within his provinee).—C.]
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It is clear, then, that there are such things as
causes, and that they can be classified under the four
heads that have been enumcrated. I'or these arc
the four ways of apprehending the ‘ how and why’
of things : we may refer 1t either (1) to the essential
nature of the thing in question, in the sphere of
unchanging objects (as in mathematics, where the
conclusions ultimately depend upon the definitions
of straight line, or commensurabihty, or whatever
1t may be); or (2) to that which first initiated the
movement. (as in: ‘Why did they go to war?
Because the others had raided them’) ¢ or (3) to the
result aimed at (as : * To gain an empire ’) ; or (4) in
the case of anything that comes mto existence out
of something already there, to the material.

Clearly, then, the ‘ becauses ' being such and so
classified, it behoves the natural plulosopher to under-
stand all four, and to be able to indicate, in answer
to the question ‘ how and why,” the material, the
form, the moving force, and the goal or purpose, so
far as they come within the range of Nature.? But
in many cases three of these ‘becauses’ coincide;
for the essential nature of a thing and the purpose
for which it is produced ave often identical (so that
the final canse coincides with the formal), and more-
over the efficient cause must bear some resemblance
in ‘form ' to the effect (so that the efficient cause
too must, gso far, coincide with the formal); for
instance, man is begotten by man. And this
applies universally to all things that cause motion
and are themselves moved. (Where that is not the
case, we are no longer in the domain of Physics at
all, since we are dealing, not with things that move
other things in virtue of their own motion or because

165



ARISTOTLL

188080 GAN’ dxlvyra Svra. 816 Tpels ai mpayparelal, 7

A A ¥ ! € A 1 ’ A d
uév mepl dwivyrov, B 8¢ mepl rwoluevor uév d-
" \ \
Baprov 8¢, 7 8¢ mepl Ta pbaprd). wore 6 dia i
!
kal els iy UAqy dvdyovri dmodilorar, kal €ls To
- -~ \
7 éoTt, Kal els TO wpdTOV KWHoAY. TEPL YEVETEWS
\ / -~ 1 / 1 )y 7
yap pddwora Tobrov TV Tpémov Tas alrias owro-
-~ ’ \ r ? A\ ! ~ 3 I3
3 mobot, T( petd T{ ylverar, kai T wpdiTov émolnoey
N S 1 o LAY 1 3 -
7 76 énalle, xal otrws del 10 édelis.
\ \ ¢ 2 \ ¢ - ~ P ¢
Awvrral 8¢ al dapyal al xwoloor duowkds, dv %
3 ’ 3 / 3 \ b3 14 3 \ k]
108 b éTépa ob duoiki)s ob yap éxer kunjoews dpyny év
L -~ Y \ y ~ \ ’
adrfj. rtowdrov & éoriv €l T kwel p7) Kwoluevov,
” / Ah 3 4 A A 7
domep 16 Te movreAds drlvyTov kal TS wdvTww

~ A \ a1 AR / IA AY N
apdTor Kal 70 T¢ €0TL KAl N popdn: Téos yap kal

od évena: dore émel 7 ddos éverd Tou, Kkal
s Tavrny €lbévar Sel. kal mdvrws dmodoréov 7o Bid,
7{, olov 87i éx T00Be dvdyrn TdBe (10 8¢ ér ToDde
B dmAds 1 s émt 76 modd)r kal e puéler Todl

b3 ~
éoeallau, diomep éx Tdv mpoTdoewy 16 ouumépacuar

¢ [See note on 195 a 18.—C.]
166



PHYSICS, II. vi.

they have the principle of motion in themselves, but
with something that moves other things, though
itself motionless. So that we have three fields of
inquiry, concerned respectively with (1) things
motionless, (2) things that, though in motion, are
imperishable, and (3) things pervishable) Thus to
give an account of the how and why of anything is
to trace it to its material, 1o its essential character-
istics, and to jts provoking cause ; for in investigating
the genesis of u Lhing men are chiefly concerned
with the nature of what emerges from the pracess,
with the impulse that initiates the process, and with
what was already there to undergo the process, at
the start ; together with all the successive steps that
lie between the starting-point and the end.

But the principles which direct physical movement
or change are of two orders, one of which is not itself
physical, for it is not in motion, nor has it in itself
the principle of motion. Such would be anything
that should move other things while itself motionless,
as being absolutely unchanging and primary, and
such the cssential charactenstic or form in its
capacity of constituting the end and aim to be
reached, and therefore, since Nature is purposeful, de-
manding to berecognized by the natural philosopher.
In short, under all four aspects, we must give an
account of the how and why, so as to show (1) that
from this effictent cause this result must follow, or if
the cause in question does not absolutely involve a
certain definite result, we must show that it will lead
to it normally. We must also show (2) that, if such
and such a thing is to exist, there must be a material
substrate, related to it as the premisses to the
conclusion,® and (3) that the result manifests the
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CHAPTER VIII
ARGUMENT

[Zn support of final causality in Nature, Aristotle reviews
and eriticizes the tacit assumptions and explicit arguments of
thuose who deny s eastence ; wn particular, Empedocles’
theory of the origin of animal species. (Empedocles held
(1) that wn the period when o world ie furmed by the action of
Love, gaining upon Strife, the parts of ammals arse
separately and are united by Love in all sorts of casual ways.
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essential nature aimed at by the process, and (4) why
it was better thus—not absolutely, but relatively to
the being of the thing in question.

CHAPTER VI

ARGUMENT (continued)

Monsters like man-headed oven, ox-headed men, ete., perish ;
those forms survive which happen to be fitted to survive. (2)
In the opposite perind, when Sirife is gaining on Love (as in
our world), anunal species are developed from undiffer-
entiated (* whole-natured’) forms produced by fire msing
Srom the earth ‘Lo meet its like’ and muving with water)—C.]

We must now consider why Nature is to be ranked
among causes that are final, that is to say purposeful ;
and further we must consider what is meant by
‘ necessity > when we are speaking of Nature. Tor
thinkers are for ever referring things to necessity as a
cause, and explaining that, since hot and cold and
so forth are what they are, this or that exists or comes
into being ‘ of necessity " ; for even if one or another
of them alleges some other cause, such as ‘ Sympathy
and Antipathy ’ or ' Mind,” he straight away drops
it again, after a mere acknowledgement.

So here the question rises whether we have any
reason to regard Nature as making for any goal at
all, or as seeking any one thing as preferable to any
other. Why not say, it is asked, that Nature acts
as Zeus drops the rain, not to make the corn grow,
but of necessity (for the rising vapour must necds be
condensed mto water by the cold, and must then
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¢ [i.e., if we attribute the bad result (destruction of the
corn) to accident or necessity, why attribute the good result
(growtb of the crop) to benevolence #—C.]
[Cf. De part. anim. 661 b 7, Xen. Mem. i. 4, where the
shape of the teeth is alleged among other evidences of design.
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descend, and incidenlally, when this happens, the
corn grows), just as, when a man’ loses his corn on
the threshing-floor, it did not rain on purpose to
destroy the crop, but the result was merely inci-
dental to the raining ?® So why should it not be
the same with natural organs like the teeth? Why
should 1t not be a coincidence that the front teeth
come up with an edge, suited to dividing the food,
and the back ones flal and good for grinding it,
without there being any design in the matter??
And so with all other organs that seem to embody
a purpose. In cases where a coincidence brought
about such a combination as might have been
arranged on purpose, the creatures, it is urged,
having been suitably formed by the operation of
chance, survived ; otherwise they perished, and still
perish, as Empedocles says of his * man-faced oxen.’ ¢

Such and suchhke are the arguments which may be
urged in raising this problem; but it is impossible
that this should really be the way of it. For all
these phenomena and all natural things are either
constant or normal, and this is contrary to the very
meaning of luck or chance. No one assigns it to
chance or to a remarkable coincidence if there is
abundant rain in the winter, though he would if there
were in Lhe dog-days; and the other way about, if
there were parching heat. Accordingly, if the only
choice is to assign these occurrences either to coineid-
ence or to purpose, and if in these cases chance coin-
cidence is out of the question, then it must be pur-
W. Theiler, Zur Geschichie der teleologischen Naturbetrach-

tung (Ltirich u. Leipzig, 1925), p. 25, argues that both Xeno-
phon and Avristotle borrowed from Diogenes of Apollonia.

T .[F/)'a_(/. 61,—C.]
171



ARISTOTLE

1988 radroudrov, évexd Tov &v ely. dAda Ry ¢ioe
y' &ori 74 Towalra mdvra, ds kav abrol ¢alev ol
rabra Myovres. éorw dpa T0 évexd Tov €v Tols
$voe ywopévors ral odow.

"Bt & Soows 7édos éori T, TovTov évexa mpdT-
TeTOU 70 npéTepovlkal ™0 ‘égﬁfrfﬁg.l avkody r’cf)s'
10 mpdrrerar, ofrw wegbvke: ral s "negﬁvxev,’ ofTw
npdrrerar éxaorov, v uij T éumodily. mpdrreras
§ Everd Tov: Kkal mépuxer dpa ToUTou évera. olov
el olkla Tdv Pvoer ywouévwy Ay, obrtws dv éyivero
s viv o 1hs Téyvms' €l 8¢ Td duoer ux pdvov
Pvger aAa Kal Téyvy yiyvoiro, doavTws dv yivoiTo
159) médvrey. évexa dpa Barépov Odrepov. GAws
Te 1) Téyvn T4 pév émredel & 7 diows dBvvarel
dmepydoacfar, o 8¢ piueitar. € ofv 7d ratd
v Téxmy éverd Tou, Bhov 6Tt Kal Ta Kkatd TIV
dow: Spolws yip Exer mpos dAMAa €v Tols kaTad
20 Téxmmy xal év 7ols kard PUow T4 VoTepa wpos Ta
mpoTEpCL.
MdAwora 8¢ davepdv éni 7dv LHwy mdv dAwy,
& otire Téxvn odre {nmijoavra olire Bovdevodueva
mowelr 8fev Swawmopobol Tives mérTepov v W T
&M\ épydlovrar of T dpdyvar kal ol udpunres
kal 74 TowadTa. kaTd pikpdvy 8 olTw wmpoldvT

o [At Met. 980 b 22, bees and other such species are called
* intelligent ’ (ppdripe) but unteachable, as having no hear-
ing. Ds part, an. 648 a 5, Bees, cte., are more intelhgent
than some sanguineous animals, because of the thin and
cold nature of the fluid corresponding to blood in them.
‘Some similar faculty,” perhaps the unreasoning intuition of
instinct, which resembles the human faculty of intuition
(vomois)—C.
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pose. But, as our opponents themselves would admit,
these occurrences are all natural.  There 1s purpose,
then, in what 1s, and in what happens, in Nature,

Further, in any operation of human art, where
there is an end to be achieved, the earlier and
successive stages of the operation are performed for
the purpose of realizing that end. Now, when a
thing 1s produced by Nature, the earler stages in
every case lead up to the final development in the
same way as in the operation of art, and vice versa,
provided that no impediment balks the process.
The operation is directed by a purpose; we may,
therefore, infer thul the natural process was gwded
by a purpose to the end that is realized. Thus.
if a housc were a natural product, the process
would pass through the same stages that 1t in fact
passes through when it is produced by art; and if
natural products could also be produced by art, they
would move along the same line that the nalural
process actually takes, We may therefore say that
the earlier stages are for ihe purpose of leading to
the later. Indeed, as a general proposition, the arts
either, on the basis of Nature, carry things further
than Nature can, or they imitate Nature. If, then,
artificial processes are purposeful. so are natural
processes too; for the relation of antecedent to
consequent is identical in art and in Nature.

This principle comes out most clearly when we
consider the other animals. Tor their doings are not
the outcome of art (design) or of previous research
or deliberation; so that some raise the question
whether the works of spiders and ants and so on
should be attributed to intelligence or to some
similar faculty.” And then, descending step by
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¢ whole-natured forms first arose from the earth * (Burnet),
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step, we find that plants too producce organs sub-
servient to their perfect development—leaves, for
instance, to shelter the fruit.  Hence,if 1t is by nature
and also for a purpose that the swallow makes her
nest and the spider his web, and that plants make
leaves for the sake of the fruit and strike down (and
not up) with thew roots in order to get their nourish~
ment, it is clear that causality of the kind we have
described is at work in things that come about or
exist in the course of Nature.

Also, since the texm *nature’ is applied both to
material and to form, and since it is the latter that
constitules the goal, and all else is for the sake of
that goal, it follows that the form is the final cause.

Now there are failmes even in the arts (for
writers make mistakes in writing and physicians
administer the wrong dose); so that analogous
failures in Nature may evidently be anticipated as
possible, Thus, if in art there are cases in which
the correct procedure serves a purpose, and attempts
that fail are aimed at a purpose but miss it, we
may take it to be the same in Nature, and mon-
strosities will be like failurcs of purpose in Nature.
So if, in the primal combinations, such ‘ ox-creatures’
as could not reach an equilibrium and goal, should
appear, it would be by the miscarriage of some
principle, as monstrous births arc actually produced
now by abortive developments of sperm. Besides, the
sperm must precede the formation of the animal, and
Empedocles” * primal all-generative’ 4 is no other
than such sperm.

rohgeballtse Brdklumpen (Diels); primitive forms of life, in
which sex and species were not yet differentiated, composed
of water and fire.—C.]
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¢ [In this final argument Aristotle brings together all
threc kinds of ‘causation’: Luck, Nature, Art. By Luck
a desirable result which serves a puipose is achieved in-
cidentally and once in a way. In Nature, since desirable
results are produced normally or mvariably, a fortieri they
must be purpose-serving, though we cannot see the purposing
agency. Even in Art we can imagine the purpose-serving
process carrying itself out without the previous conscious
design which is certainly present.—C.]

b [d4¢" érdorns 8¢ arA. might possibly mean: *The final
development reached from any one principle (e.9., human
seed) j¢ neither (exactly) the same for every mdividual (for
no two men are exactly alike), nor yet 1 it any random
result (e.g. dog or horse); there 15, however, in each species,
always a tendency towards an identical vesult (e.g. the
perfect human type that Nature strives, but never success-
fully, Lo produce), if nothing interferes."—C.]
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In planis, too, though they arc less elaborately
articulated, there are manifest indications of purpose.
Are we to suppose, then, that as there were ' ox-
creatures man-faced’ so also there were *vine-
growths olwve-bearing *? Incongruous as such a
thing seems, il ought to follow if we accept the
principle in the case of animals. Moareover, it ought
still to be a matter of chance what comes up when
you sow this seed or that.

In general,® the theory does away with the whole
order of Nature, and indeed with Nature’s self. For
natural things are exactly those which do move con-
tinuously, in virtue of a principle inherent in them-
selves, towards a determined goal; and the final
development wlnch results from any one such prin-
ciple 1s not identical for any two species, nor yet is
it any random result; but in each there is always a
tendency towards an identical result, if nothing inter-
feres with the process.®? A desirable result and the
means to it may also be produced by chance, as for
instance we say it was ‘by luck’ that the stranger
came and ransomed the prisoner before he left,
where the ransoming is done as if the man had come
for that purpose, though in fact he did not. In this
case the desirable result is incidental ; for, as we have
explained, chance is an incidental cause, But when
the desirable vesult is effected invariably or normally,

¢ [W. translated Aoveduevos, but Avoduevos is the better
reading. The allusion cannot be to the Micovueros of
Menander (Oayr. Pap. No. 1018), to which Simplic. 384.
14 refers, Philoponus 824. 21 suggests the ransoming of
Plato at Aegina (Diels compares Diog. L. iin. 20 Mrpoirac
8 atrdy kard TOXMr wapby 'Awikepss ¢ Kupnvalos).—C.]
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CHAPTER IX
ARGUMENT

[Most philosophers recognize in the process of natural
yeneration only an * unconditional, mechanical necessity,
whereby the furces inherent in matter blindly produce their
effects.  Aristotle elsewhere (e.g. De part. anim. 642 a 1)
admits that many things are produced by the ‘ simpls’
necessity of material and efficient causes alone ; but he argues
that we must also recognice a * hypothetical ' necessity, seen
in the processes of Nature, as in those of art, where purpose
Jives a goal to which the mechanical chain of causation shail
lead, rather than in other durections. If a given desirable

8 108 é dvdyrms mdrepov ¢ Smobéoews dmdpyet

* [Cf. Eth. Nic. 1ii. 8. Tn some arts (s.g. writing) there is
no deliberation ; the right spelling of a word is not debatable.
In others (e.g. medicine) we deliberate about means (how to
heal), not about the end ( heahng).—C.]

* [The * hypothetically * necessary is described as © the
aine qua non of a desirable result’ {of obk dvev 70 ff, Met.
1072 b 12)—necessary, if that result is to be achieved.—C.]
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it is not an incidental or chance occurrence; and in
the course of Nature the vesult always is achieved
either invariably or normally, if nothing hinders.
It is absurd to suppose that there 1s ne purpose
because in Nature we can never detect the moving
power in the act of deliberation. Art, in fact, does
not deliberate either,® and if the shipbuilding art
were incorporate in the timber, it would procecd by
nature in the same way inwhich it now procecdsby art.
If purpose, then, is inherent in art, so is it in Nature
also. The best illusiralion is the case of a man being
his own physician, for Nature is hike that—agent and
patient at once.

That Nature is a cause, then, and a goal-directed
cause, is above dispute.

CHAPTER IX

ARGUMENT (continued)

result i8 to be achieved, such and such matler is necessary.
The existence of the matter and its forces is a condition sine
qua non of the realization of such ends, but will not account
Juor the process of realization, which is explained and directed
by the end to be brought about. (Cf. the fuller discussion in
De part. anim. i. 1).

The physicist is primarily concerned with the form,
definabls essence, or end ; but where the firm * necessitates
a certain kind of matter, his definitions will include mention
of the appropriate matter.—C.]

The phrase ‘ must of necessity ' may be used of
what is unconditionally necessary or of what is
‘ necessary to this or that.’? Of which kind is the
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¢ [y%, unbaked brick, of which house walls were commonly
made.—C.}

b [Literally, ‘' So the “necessity ™ here is necessity in the
hypothetical sense, but not 1n the sense in which an end
(is & “neceseary” consequence of its antecedents); for it
resides in the matter, whereas the end is contained in the
notion (or definition of the thing’s cssential nature, e.g.
“what it is to be a saw )"  Cf. De part. anim. 639 b.—C.]
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necessity that exists in Nature ?  For people ignore
this distinction and talk about things bemg ‘ neces-
sarily generated,” much asif they thought that a wall
would_ come up in the necessary course of things
because what is heavy naturally descends and what
is light is naturally on the top, so that stones go down
and make the foundations, while the lighter brick ®
rises above them, and the timber, lightest of all, roofs
them above.

No doubt it is a fact that the building cannot dis-
pense with these materials, and in that sense they
‘must be there’; but they do not themselves
“make ” the building in the sense of constructing it,
but only in that of constituting its material. What
causes the building to be made is the purpose of pro-
tecting and preserving certain goods. And so in all
other cases where a purpose can be traced. It cannot
be accomplished without materials that have the
required nature ; but it is not they that ' make ’ the
pu1pose—fu]ﬁllm,g instrument, except materlally For
what makes it, in the formative sense, is the purpose-
ful intention of the maker. Tor instance: ‘ Why is
a saw like this? ' ‘ In order that it may have the
essential character of a saw and serve for sawing.’
This purpose, however, could not be served if 1t were
not made of won. So if it is to be a saw, and to do
its work, it ‘ must necessarily’ be made of iron.
The necessity, then, is conditional, or hypothetical.
The purpose, mentally conceived, demands the
material as necessary to its accomplishment; but
the nature of the material, as already existing, does
not ‘ necessarily ' lead to the accomplishment of the
purpose.l

Note, too, that in a certain respect, there is a kind
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& [O0r, ' There is, in a way, some resemblance between the
working of (logical) necessily in mathematics and the
necessity involved in things coming into existence hy process
of nature.  Thus, if the straight hine 1s defined as it is, it is a
necessary consequence that the angles of the triangle should
be equal to two right angles. On the other hand we cannot
prove the lruth of the definition from this property of the
triangle; though we can say that, if the triangle has not
this property, then nothingranswering to the definition of
“straight hne” exists.’ (The property of the (rechlinear)
triangle, demonstrated in Euchd i. 82, follows from (1) the
definition of straight line (and of other terms), (2) the “hypo-
thesis” that such things as those defined exist, (3) other
assumptions. No one of these assumptions cun be proved
from the consequence of them all. The ultimate principles
are, in fact, mdemonstrable. On the other hand, if the
conclusion turned out to be false, we could infer that some
hypothesis, such as the existence of the straight line, was
false. Cf. Anal. post. i. 10; Heath, Thirteen Books of
FBuelid’s Llements 1. 117 1.} ¢ Bul in the production of things
for a purpose (of art or of Nature), the necessity works the
other way : the assumption is that the and is to exist or does
exist, and this necessitutes thai the antecedents shall exist or
do exist; olherwise, as in mathematics the failure of the
conclusion necessitates the non-existence of the premiss we
start from (straight line), here the non-existence of the end
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of inverted paralleism between mathematics and
the things that take place under the control of naturc.
For a straight line being what 1t is, if (i) a triangle
is straight-sided, then (i) 1ts angles are equal to two
right angles; but it does not follow that if (i) its
angles are cqual to two right angles, then (i) the
triangle must be straight-sided, though it does
follow that if (if) is not, i.e. its angles are not equal to
two right angles, then (1) is not, 2.e. the triangle cannot
be straight-sided.? But in purposeful constructions
it1s the other way about ; for if (ii) the end is to be
secured or actually has been secured, then (i) the
antccedent conditions must be, or must have been,
present; but just as in the case of the triangle the
fajlure of the consequent (its angles arc equal to two
right angles) necessarily mvolves the failure of the
antecedent (that the triungle be straight-sided), so
here the faillure of the material antecedent (bricks
or iron) necessarly carries with it the failure of the
proposed end (house or saw). But in both cases it is
the ‘ principle ’ or * primary factor ’ that imposes the
necessity upon the accessary one : for in the case of
the triangle it is the premise that imposes a logical
necessity on the conclusion (for the whole construc-

or purpose will be necessitated. Tor the end or purpose also
is a principle or starting-point, not indeed of the process
of realization, but of the process of reasoning; whereas in
mathematics there is only the sta.rting-point, or premiss, of
the reasoning, no action being involved.’

Cf. Eth, Nie. 1112 b 11 ff. In action we reason backwards
from the proposed end (‘ If T am to bring this ubout, what
must I do first ?°) along the chain of means, till we airive at
some action we can at once perform. We perform it, and so
start the lrain of means from its dpx# (the beginning of the
action and the conclusion of the reasoning) Lo the réios (the
end of the uction and the starting-point of the reasoning).—C.]
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¢ [Op, ‘ (as in the mathematical illustration, entities whose
existence is assumed at the outset will not exist, if it is
not true that the angles of a triangle are equal to two
right angles).' Aristotle makes confusion by at once com-
aring and contrasting logical and teleological necessity.
Tis real point is that logical necessity works forward from
premiss to conclusion, but in Nature there is not only
mechanijeal necessity, working blindly forward from cause
to effect, but ‘ hypothetical ’ necessity, seen in the processes
of Nature or of art, where a ‘ final cause ’ fixes the goal to
which the mechanical chain shall lead, rather than in other
directions. The assumption, by the artist or by Nature, that
this end shall be brought ahout, starts the whole process and
accounts for its course.—C.|
b [Literally * what is necessary in the things of Nature is
what is so called in the sense of (the necessary) matter and
ity motions * {its inherent behaviour)., These are a condition
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tion is logical, and there is no action at allin queshon)
whereasin the other cases, though the puipose (which
is lhe principle that imposes the necessity on the
material) has to do with action, yet it is only a logical
necessity that it can impose, for it does not actually
create or constitute the material, Thus, if there is
to be a house, then stones, bricks and so forth, if
not already on hand, must be produced (for at any
rate they must be there). Or, to put it generally,
the purpose-serving malerials must be there, if the
purpose is to be accomplished ; but since they do not
themselves fulfil the purpose, except materially, it
does not follow that, if they are there, the purpose
will be fulfilied. To sum up : the mateiials will not
account for the existence of 1he house or of the saw,
though, if they are simply not there—no stones for
the house, no iron for the saw—there will be no
house and no saw (just as in the mathcmatical
illustration straight-sidedness does not inhere in
blOl‘th()gOnnllty, but cannot exist without it).®

It is clear, then, that when physicists speak of
necessity absolutely, they should limit the term to
what is inherent in the material, and should recognize
purposeful movement imposed upon the material
as a distinct addition to its inherent qualities.? And
though the physicist has to deal with both material
and purpose, he 15 more deeply concerned with the
Iatter ; for purpose directs the moving causes that
act upon the material, not the reverse. It is the
goal that determines the purpose, and the principle
of causation is derived from the definition and ration-
ale of the end, in Nature just as much as in artificial

sine qua ron, but will not of themselves produce the desirable
*end.'—C.]
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b [bproapévy It Bekker: époduevo B dpirapévov I.—C.]

¢ {Or, ‘ Though, perhaps, we may also say that what is
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constructions. [.g.since this is what a house is, these
things must necessarily be ready or be produced;
and since this is what health is, such and such things
must be provided to secure it. And in like manner, if
this is what ‘man’ is, then there must antecedently
be such and such things, and that they again may be
there, such and such other things. And the same
kind of ‘necessity’ may be traced on the conceptual
side. Tor if we define ‘sawing’ as such and such
a method of dividing, it follows that it can only be
accomplished by teeth of such and such a character,
and these teeth can exist only if the saw be made
ot iron. For a definition, 100, contains constituent
terms which are, as it were, its materials.

“ neeessary ' in this way is actually contained n the
definilion.’]
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BOOK II1
INTRODUCTION

[In the last Book ‘Nature’ was defined as a principle of
‘movement’ (including change of all kinds). The next
step i3 to define movement, and to study certain concep-
tions which are held to be allied to movement: continuity,
infinity, place, time, and void. Books 1II, and IV. consist
of a series of Essays on these subjects.

Chapters i.-iii, define movement or change as the passage
from potential to actual existence: given something
that is actually ¢ end potentially b, change is the process
which ends in the realization of its capacity of bemg b.
Hence a change is something that is essentially incomplete
so0 long as it lasts; the potential is all the while pro-
greasively losing its character; but when it is transformed
into complete actuality (évépyeia), the change 1y over,
Thig definition is substantiated by comparison with the
inadequate conceptions of Plato and the Pythagoreans;
and f!inal]y it is argued that, although a change or
movement is the actualization of two potentialities—
that of the mover and that of the moved—it occurs in
the moved. This prelimmary account of movement will
be amplified in Book V.

In Chapter iv. the essay on Infinity opens with a survey
of the part played by this conception in earlicr systems,
and a statement of the problems it involves. Among
thege, the physicist is most concerned with the question
whether there exists an infinite material body. That no
such body can actually exist iy proved, chiefly by means
of the doctrine that sensible bodies have ‘ natural places’
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PHYSICS, III. INTRODUCTION

(ef. De caelo i. 7-8). On the other hand, mfinity must
exist in some sense ; otherwise time would not be unlimited
in duration, there would he indivivible magnitudes (for it
would not be possible to carry the process of division
beyond a certain point), and the series of numbers would
be limited. In spatial magnitode there 14 the potentiality
of unlunited division that can never be realized by actual
divigion into an unlimited number of parts. Conversely,
there is the potentially unlimited series converging to a
finite sumi.  Mathematical demmonstiations do not require
u lime of infinite length, but only a finite line as long as
the mathematician chooses to suppose. There 18 no actual
straight line greater thau the diameter of the physical
world-sphere.  Time and number, on the other hand, are
infinite divergent series  From the fact that magnitude
iz infinitely divismible it follows that nuwmber can be in-
creaged without limit (sce Gen. Introd. pp. Ixxxix £); but
number is limited in the other direction, i.r. there 19 a
smallest, but not a greatest number. The infinity of
Time is a consequence of the infinity of motion, which
Time measares.

The result of this analysis is that ¢ Infinity * means ¢ the
open possthility of more,” and c¢an therefore never he
actualized. —C.
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CHAPTER 1
ARGUMENT

[Nature having becn defined as a principle of movement
or change, we must first investigate the nature of movement.
This will lead on to further studies of the associated con-
eeptio)n.s' of continuwity, wnfinity, place, void, and time (200 b
12-25).

There are four classes of things that can change or move,
and four corresponding kinds of change : (1) of substance,
(2) of quality, (3) of quantity, (4) of place. (Cf. the longer
digcussion in De gen. et corr. A 4.) Change is the process
of actually realizing what exists potentially, in so far as it
exists potentially (b 25-201 a 29).

The gqualification *in so far as it eansts potentially’ is

20h12  Emel & 1) ddaws pév dorw dpyn kwioews wal
peraBolis, 7 8¢ péfodos Huly mepl Pdoeds éari,
3¢l pm Aavldvew 7 éoTi klvqoist dvoykalov ydp
15 dyvooupdvms  adriis dyvoelofar xal Ty Piow.
Swopioapdvors 8¢ mepl kwijoews mewparéov TV
aldrov émedfely Tpdmov mepl TOV épelhs. Sowel §
) rhmots elvar TOY ouvexdv, 70 8 dmepov éu-
dalverar mpdrov v TH ovvexelr S0 wal Tols
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BOOK 1III
CHAPTER I

ARGUMENT (continued)

added because movement is not the actualization of the
whole character (say) of the bricks used for the process of
building a house, but only of thut part of their charucter
which consists in their capacity to serve as materials for
the house. The movement or process of building is not the
realization of the building materials as bricks (they are
bricks before the process begins), nor of thewr potentwlity of
being a house (the house is the realization of that), but o
their potentiality of serving as building materals ({
oixodounrdr) (a 29-h 15.)

(Extracts from this chapter appear in Metaphysics K 9,
where Mr. Ross’s commentary may be consulted.)—C.}

Sivce Nature is the principle of movement and
change, and it is Nature that we are studying, we
must understand what ‘ movement ’ is; for, if we
do not know this, neither do we understand what
Nature is. When we have defined the meaning of
movement or progress from this to that, we must
attempt i the same way a discussion of the associated
conceptions to which it leads. Now, movement is
clearly one of the things we think of as ‘ continuous,’
and it is in connexion with continuity that we first
encounter the concept of the ‘ unlimited.” And this
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9 Sec Gen, Introd. p. Ixxvil,

b [Viz., pure Intelligences,  After pévor (I 26) probably
<rd 8¢ Surdper> should be inserted (as in AMet, 1065 b 53 so
Spengel and others), so as to include in the classification
potentialities never actualized, such as the infinite. The
third class (Jvrdue nal évreNexelg) contains natural objects
(matter +form).—C.]

° [kwyrwcor, as distinguished from xwolv at 202 a 16
kwnricdy pév ydp éori ¢ Suvagfar, kwolv 8¢ 7¢ évepyetv.—C,]
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PHYSICS, III. 1.

is why in definitions of continuity this concept of the
‘ unlimited ’ frequently oceurs, as when we say that
the continuous is that which is susceptible of division
without limit.% Turther, movement (1t is vaid) cannot
occur except in relation to place, void, and time.
Evidently, then, for these reasons and because these
four things—movement, place, void, and time—are
universal conditions commonto allnatural phenomena,
we must consider each of them on the threshold of
our inquiry ; for the treatment of peculiar properties
musl come after that of properties common to all
natural things.

We must begin, then, as already said, with move-
ment 1n geneval or progress from this to that. Now,
some potentialities never exist apart, but always
reveal themselves as actualized ; * others, while they
are something actually, are capable of becoming
something else than they are, that is to say, have
potentialities not realized at the moment ; and these
potentialities may concern their substantive being
(what they are) or their quantity or their qualities ;
and so on with the other categories of existence.
And under the eategory of ‘ relation ' may be relations
between the ‘ more ' and the ‘ less,” or between that
which is active and that which is acted on, and
generally between that which ‘ moves ’ (or changes)
something as the agent and that which is moved
(or changed) by it as the patient. Tor that which
has the power of producing a change can only act
in reference to a thing capable of being changed ;
and that which is capable of being changed can only
suffer change under the action of that wiuch has the
power to change it.°

Now, motion and change cannot exist in them-
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¢ [Aristotle seems to be attacking Plato for discussing
Change or Motion as one of the ‘widest kinds’ (Soph.
254 8 ff.). There 15 no such thing as Change 1n itself, apart
from something that changes.—C.]

b [rotrwy, literallg, ‘these classes of entity ' — substance,
quahty, etc.—which are ultimate irreducibﬁz heads under
one (and only one) of which anything that exists can be
classified. Cf. Met. 1065 b 7.—C.]

¢ [Literally, * each (of these calegories) belongs to all (its
subjects) in two ways.'—C.]

4 See Book V, ch. i.
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PHYSICS, IIL. 1.

selves apart from what moves and changes. Tor,
wherever anything changes, it always changes ecither
from one thing to another, or from one maghitude
to another, or from one quality to another, or from
one place to another; but there is nothing that
embraces all these kinds of change? in common, and
is itself nerther substantive nor quantitive nor
qualitive nor pertaining to any of the other categories,
but existing in detachment; so neither can move-
ment or change exist independently of these, for
there is nothing independent of them.

Again, in each of these four cases, there are two
poles between which the change moves ;¢ in sub-
stantive existence, for example, form and shortage
from form : in quality, white and black , in quantity,
the perfectly normal and an achievement short of
perfection? ; and so, too, in the case of vection, up
and down, or the action of levity and gravily. So
there are as many kinds of change as there are
categories of existence.

Reverting, therefore, to the universal distinction
already established between ‘ being-at-the-goal ’ in
actuality and being in potentiality ‘ such-as-is-capable~
of-attaining-ihe-goal,’ we can now define motion or
change as the progress of the realizing of a potentia-
ality, qua potentiality, e.g. the actual progress of
qualitive modification in any modifiable thing qua
modifiable ; the actual growing or shrinking (for we
have no single word to include them both) of any-
thing capable of expanding or contracting; the
process of coming into existence or passing out of it
of that which is capable of so coming and passing ;
the actual moving of the physical body capable of
changing its place. That this is what we really mean
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¢ {i.e., things in the sublunary world. (The Heavens,
whose lowest sphere is conterminous with the uppermost
stratum (fire) of the sublunary world, act upon this world,
but are in no way uffected in return. Ds gen. ef corr. A 6.)
The clause drar vyip . . . wadyrinév seems to mean that
every such thing has goth potentialities at once.—C.]

* The important and easily overlooked point here is that
Avristotle had no conception of mnertia, the fatal defect which
runs through his physies. Having no conception of inertia,
he could not conceive why a projectile goes forward after
it leaves the hand that is hurling or thrusting it forward.
He gives obviously inadequate alternatives as explanations
of this, which he is never quite willing to father, but which
he allows to pass with some uneasiness (see Book V.
ch. vi). But in other respects he accepts the principles
which the differences of idiom easily allow us to think we
understand when we do not reully do so. If one brick by
being thrown upon another sets a whole row of bricks on
the fall one after another, Aristotle takes this to show not
only that every fresh motion must have been started by a
moving body already moving, but also that every moving
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PHYSICS, III. 1.

by motion or change may be shown thus: building
material is actualizing the potentialities in virtue of
which we call it * building material* when it is in
the act of being built into a structure, and this act is
the process or ‘ movement’ of ‘ building ’; and se
too with other processes—learning, healing, rolling,
jumping, maturing, aging.

And since in certain cases the same thing may
have both an actuahty and a potentiality (not
indeed at the same time or not in the same respect,
but potentially hot, for instance, and actually cold),
it follows that many things act on, and are acted on
by, each other; for anything will be at once capable of
acting and of being acted upon.® And so it happens
that every physical body which causes motion must
be capable of being moved ; for whenever it causes
motion it is itself under the action of some other
body which is keeping it in motion.? But the
inference that has sometimes been drawn, that there
is no cause of a thing being in motion, which cause
is not itself in motion, is false. The truth in this
matter will be explained later on; ¢ suffice it now
to say that there is a cause of things being in motion,
which cause is itself immovable ; but motion is the

body during the whole time that it is in motion must be
being kept 1n motion by some other body, which other hody
ig itself not only in motion but kept in motion by some other
body for the whole time during which 1t is in motion. Tew
of us are conscious of the wide place that the law of inertia
~—that a body in motion will go on of itself at the same speed
and in the sume direction until something else affects it—
takes in our actual thinking. We all assume 1ts constant
action subeonsciously without ever thinking of it at all.
But Aristotle, who bhad no conception of it, was always
conscious of having to do without it.
¢ [In Book VIII, 1-6.—C.]
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o [8e, évreNdyeia, which Bonitz inserted after dvros. DBut
see AMet, 1065 b 21, where this clause follows a sentence
from which the word can be supplied.—C.]

b [W. here translated the Berlin text ; but for 4 adré 4 d\ho
most editors read (with one s, here and with E and others
at Met, 1065 b 22) oy 7, udrd AN’ qj kwyréy, This, as Ross
remarks on Met., loe, ¢it., Is shown to be the true reading
by the explanation of % which follows (in both places).
HRoss renders: ‘ The complete reality of that which exists
potentially, when it 15 completely real and actual, not qua
itself, but gua movable, is movement.’-——C.L

¢ {The parallel passage (with slight verbal variations) in
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PHYSICS, IIL. 1.

functioning @ of a movable thing, all the time that it is
bringing its potentiality into act, not qua itself, but
qua movable.?

To lustrate what I mean by ‘ gua” this or that,
The bronze is potentially the statue, but neither to
be the statue nor to move or change in any respect
is the self-realizing of the bronze qua bronze ; for it
is not the same thing to be bronze and to be poten-
tially movable or changcable. Were 1t the same
thing, absolulely and by definition, then indeed
moving would be its self-realization; but it is not
the same. (It is clear in the case of opposites: the
potentiality of health and the potentiality of disease
are different things—otherwise being diseased and
being healthy would be identical—but whatever it
is, humour or blood, that is subject to the healthy
or unhealthy condition is one and the same thing
in both cases.) And since it is not the same (any
more than colour and visibility, for instance, are the
same), it is clear that motion must be the realization
of the specific potentiality in question and of the
subject only qua seat of this specific potentiality.

Clearly, then, this is the nature of movement, and
a thing is moving just as long as it is actually function-
ing in this particular way, and neither before nor
after. For anything capable of this special kind of
functioning may be exercising it at one time, but not
at another; for instance,’ the building materials are

e

Mat. 1066 a 1 is translated moare literally by Mr. Ross:
* e.g., the * buildable,” qua *‘ buldable " ; and the actuality
of the * buildable  qua * buildable ” is building. TFor the
actualily 1s either this—building—or the house, But when
the house exists, it is no longer ** buildable *; the ** build-
able” is what ds deing built. The actuality then must be
the building, and the building is & movement,’—C.]
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CHAPTER II
ARGUMENT

[T'he defimtion af motion is compared with the conceptions
of the Pythagoreans and Plato, which were inadequate but
prompled by a dim perception of the truth that movement is
something incomplete (201 b 15-202 a 3).

In the sublunary world the action of the momng body is
accompanied by action wupon i, so that the mover 1s also
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@ [o07e hag no grammatical correlate.—C.]
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PHYSICS, III 1.-11.

functioning as materials for butlding only so long as
they are in process of being built with ; for as soon
as the edifice itself is actually raised, the funectioning
of what were matenals for a house is merged in the
functioning of the house itself ; but as long as they
are being built with, they are funetioning as materials
for a house. The act of building, then, is the energiz-
ing or bringing into actuality of the potentiality
of the materials qua materials ; and the passage of
the materials of a house into the texture of the
house itself, so long as it is in progress, is their
‘ movement ’ qua materials of building. And this is
the theory of all the other ' movements * equally.

CHAPTER II
ARGUMENT (continued)

moved. This justifies our defining motion as the actualiza-
tion of what is capable of being moved (not, as one might
expect, of causing motion) (a 3-9).

The moving cause carries with it some element of form,
which will serve as a principle of movement (a 9-12).
(Extracts from this chapter, Met. 1066 a 7-27.)—C.]

Tuar we have found the true definition becomes
clear when we note what others have said about it
and the difficulties presented by all their definitions.
For, in the first place,® it is not possible to place
movement and change under any other heading, nor
have any previous definitions justified themselves.
This comes out clearly enough when we consider
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¢ {The Pythagoreans, who in their list of ten contrary
Rrinciples in parallel columns (suorouxlo:, Met. 986 a 22 ff.),

eaded by ‘Limit’ and ‘ Unhmited,’ included xwobuevor
under the Unlimited ; and Plato, whose pupil Hermodorus
(ap. Simplic. 247, 83) says that all things related to one
another as * great’ to ‘ small * admit degrees of ‘ more ’ or
¢ less,” so that they can go on to infinity 1n either direction—
towards the still more, or the still less, But things described
as the equal or as that which is a¢ rest or in tune do not admit
degrees of more or less. There is always something more
unequal than what is unequal, moving more than what
is moving, more out of tune than what 15 out of tune. So
what is of this nature 15 unstable, formless, unlimited, and
may be called * not-being.” Cf. note on 187 a 17.—C.]

v [Literally, * the principles in the second column are
regurded as indefinite because of their negative character.’
*Not only is cvoroiyle used of the Pythagorean list of
opposites, but Aristotle himself recogmzes a positive cvrrouxla
or column including such terms as being, unity, substance,
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how movement has been defined by some2as
* otherwisencss ' or ‘ unequalness ’ or non-existence.
Tor none of these—being ‘ other ’ or ‘ unequal ’ or
‘ non-existent,’ to wit-—necessarily carries movement
with it; nor is change either into or out of these
any more than into or out of their opposites. The
reason why motion was brought under these negative
definitions was because it seemed to share the
indefinite and elusive character of the negative hmb
of every antithesis. For neither motion nor any of
these negations seems to be a ‘ thing " or a * quality ’
or to come under any other category.

Now the indefinite character attributed to motion
is due to our inability to place it frankly either
amongst the potentialities or amongst the realized
functions of any kind of * thing ’ as such ; for there
is no necessity in anything's changing 1ts magnitude
(for instance) either because it is potentially or
because it is actually of this or that specified magni-
tude. ¢ And the fact turns oul to be that movement
is a realization, but an uncompleted one ; because a

and a negative ovororxle including not-being, plurality, not-
substance, . . In each case the negative 15 known, not per se
but as the negation of the pusittive term’ (Ross on Met.
1072 & 81).—C.|

¢ [Literally, * And movement appears to be an actuality,
but incomplete ; the reason is that the potential, of which
it is the actuality, is mcomplete.’ Cf. Mef, 1048 b 29,
‘ Every movement 1» incomplete, for it is not true that at
the same time we are taking a wallk and have taken a wallk,
are being moved and have been moved ; whereas it is true
that the same thing at the same time has seen and 15 seeing,
or has thought and is thinking., The latter sort of process
is an actuality (évépyeta), the %ormer a movement («xlwmats),’
Thus a movement is a process which is never complete till
it is over; while an activity, ¢.g. seeing, i3 complete at every
moment of its duration.—C.]

208



201 h

85
202a

o

ARISTOTLE

dorw évépyea. xal dia Tobro O xalemov adriy
AaBeiv 1l éorw: %) yap els orépnow dvayicalov
Beivar 7 els Svapuy 7 els évépyeiay amdiy, TodTwy
5 o008y dalverar vdeyduevov. Aelmerar Tolvwr o
elpnuévos Tpdmos, dvépyciay uév Twa elvar, Tolad-
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4 [Or: ' Now that which causes motion in the way above
mentioned (borep elpyrac alludes to ¢rowkds in the passage
referred to, 201 a28 dore aal 7O awoly puowkds xwyTHY),
—namely anything that is a potential movable or whose
motionlessness can be described as “rest” (for “rest”
means the absence of motion 1n a thing to which motion
properly belongs)—is also itself 1n motion : for the act of
causing motion i3 precisely acting upon that which is thus
movable, as suchy and this effect is produced by contact,
so that the mover is acted upon at the same time that it
acts, Accordingly, motion is the actualization of the
movable, qua movable, but this occurs by contact with the
thing capable of moving it, so that this latter thing is simul-
taneously affected {by some further thing moving 1t). But
the thing which is actually causing motion (unlike the
moved, which is potential and incomplete while the motion
}asts) will ,always bring with it some element of (actual)
orm, . . J—C.

® [Contact and action-passion between bodies are ex-
haustively discussed in De gen. et corr. A 6. The Heavens
¢ touch ' the sublunary world and communicate motion to it,
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potentiality, as long as it is such, is by its nature
uncompleted, and therefore ifs actual functioning
—which motion is—must stop short of the comple-
tion: on the attainment of the end, the motion
towards it no longer exists, but is merged n the
reality. Hence the difficully of seizing its nalwe.
For what can it be, one may ask, save a shortage,
or a potentiality, or a full attainment? But none
of these seems possible. It remains then, as has
been said, to define it as a kind of realization or
attainment, but the kind we have described, difftcult
to pin down, it is true, but not impossible to be.

Now ¢ everything that is capable of molion and
which 1s at rest when not moving, is itself in motion
whenever it produces motion in anything else. Tor
what we mean by ‘station’ or ‘ being al rest’ is
the abscnee of motion in that to which motion is
possible, and its actualizing of this specific potentiality
is just that we mean by the very act of moving. But
this is effected by the body which has the potentiality
of being in motion receiving the impact of a body
which is in actual motion, so that the body that
becomes active, by entering into motion, at the
same time becomes passive to the impact that keeps
it in motion ; but this is incidental, for primarily the
movement is the realization of the thing’s capacity
for being in motion.?

but are not affected by 1t ; whereas bodies in the sublunary
world have reciprocal contact, which involves that they alter
and are altered by one another, The Heavens are xwolvra,
but not Svrdue kwnta ral Iy 4 dewqoia Npepia éorlr.  Hence
this qualification is added here. This paragraph leads up
to the problem discussed in the next chapter: Where
does the actualization reside—in the mover or in the
moved ?—C.]
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CHAPTER III
ARGUMENT

[1t follows from the definition of motion that the movement,
which is the actualization of both potentialities—that of
the mover and that of the moved—occurs in the moved. It
is one actualization, with two conceptually distinct aspects
(202 a 13-21 = Met. 1066 a 26-34).

Agamnst this thero is a specious objection : that there
must be two distinct actualizations, active and passive, and
if the active is in the agent, the mover will itself be moved ;
1f both are in the patient, we shall have two different changes
in the same thing producing o single result (a 21-36).
Whereas if there is only ome actualization, how can two
conceptually dyfferent things have the same actualization ?
And will not to learn and to teach be the sume thing ?
(a 36-b 5)
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But since, as we have said, the motion of one
body is initiated and sustained by the impact and
pressure of another body, and is thercfore inci-
dentally passive to that body, it is natural that the
moving cause of the motion should carry ovey to
the thing moved certain characteristies of its own
that fall under such categories as substance or
quality or quantity, which become principles and
determinants of the characler of the change (within
the potentialities of the subject) which it produces
by its causal action. Thus the man in actuality
produces the actual man out of something which
has the potentiality of becoming man.

CHAPTER III
ARGUMENT (continued)

These objections are shown not fo be substantial (b 5-22).

The jformule: by which we have defined movement can
easily be applied to each special sort of movement. The
treatment of movement is concluded with a final definition
(b 22-29).—C.]

Tue question where the actual movement is realized
is answered easily, for it obviously consists in
that which was in potentiality capable of motion
being now in the realized ‘ act of motion ’; and thisg
realized ‘ act of motion’ is caused by what was in
potentiality ‘ capable of causing ' it now realizing
that potentiality by actually moving it. So that the
one ' act of moving ' in the movable is the realization,

207



ARISTOTLE
-~ hY k)
202 8 dvépyeia odic dA\n éoriv. Bel pev yap elvar evrelé-
kd -~ 1 A / 3 -~ 8, 9
xewar dudoly: wkwnrucov pév yap éor 1g divacbar,
~ ) -~ b -~ 3 L 3 \ -~
wwgby 8¢ 7& évepyelv, AN dorw évepynTicor ToD
-~ ¢ 13 7 ’ 3 2 - 3 ’
kumrol, wore dpolws pla 1) dpgoly évépyea
4 Ay Yy A 8 4 ) \ 8 4 M 8 ’
diomep 70 adroé Sidampa & mpos 8o wal Bdo
hy b \ A} b ) A ! ~
20 mpos €v, ral TO dvavres Kal TO KdTavTes® TabTa
\ o A 13 2 7 / 3 3 /
yap v uev éoTw, 6 pwévrow Adyos oty els.  opolws
8¢ wal énl Tod wkwoivros Kal wwovuévou,
o L 7 14 3 ~ A o
Exet 8 dmopiav Aoyucrye dvaykalov yap lows
I 3.7 » ~ -~ 3} ~
elval Twa évépyeray dAAny Tof mowmTikol Kal ToD
mafnrucol: 70 pév 8 moinows, 0 8¢ wdfnous,
épyov 8¢ kal 7élos Tol pév molnpa, Tof 8¢ mwdfos.
3 1 5 ¥ 4 K )Y [ 3 4
25 emmeL OUV ap.qu KWT)O€LS, €L eV €TEPAL, €V TivL;
b 1 v 3 ~ 4 b} 7 " ¢
M yap dudw v 7@ mwdoyovte xal kwovuéve, N 1
! 3 -~ ~
pév moincis év 7 mowodvre v 8¢ mdfnows v TH
’ 3 8\ 8 -~ M , / ~.
wdayovrt (el 8¢ 86l wal TadrTny molnow walelv,

hy I N N 3 \ M 2 -~ ¢ 4
Sudvvpos dv €in). dAAG pay el Tolro, 1) klvmos

¢ [Literally, * for it must be the realization of both.’—C.]
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PHYSICS, III. 1.

not only of its own capacity of being moved, but of
the capacity of the potential mover lo be actually
moving it. For potential mover and potential
moved must cach have its proper realization or
‘being in act,’ ¢ for to be a potential mover is to be
capable of moving something, but to be an actual
mover is to be in the ‘ act of moving ’ the something.
Now Lhis act is accomplished in the movement of the
thing moved, so that the actualizing of the iwo
potentialities coincides (objectively and materially)
in the ane movement; just as the ratio 1-2 is the
same as the ratio 2:1, and the slope of a line is the
same whether you regard 1t as sloping up or down :
for in Lhese cases we are dealing with one and the
same thing which may be regarded or defined from
two different approaches. So too with the mover
and the moved.?

A specious difficulty may, however, be urged. It
seems hard to deny that the energizing of a potential
activity must be different from that of a potential
passivity ; so the one will be a doing and the other
a suffering (‘ passion ’), and the actuality and goal of
the one is a deed and of the other an experience.
Since, then, both are movements, (@) if they are
two movements and not one, where are they?
Obviously one of them is in the moved. Iither
then (1) they are both in the moved, or ‘ patient,’
or {2) the one that is a doing is in the agent and the
one that 1s a suffering in the patient (and it will not
do to say that this too is a doing, for that would
be using words equivocally). In this case (2) the
‘movement’ (which we must regard as a ¢ suffering,’
wherever it 1s seated, or it would not be a movement

b See Gen. Introd. p. xaviil, on magnet and needle.
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¢ See Book VIil, ch. v.

b [Literally, * how can there be two particular qualitative
changes of onc thing terminating in a single form 2’
referring to the illustration udfnois, ™ CF, De anim, 417 a 31
o Bta pabivews dMowbels, though (as Philoponus there
remarks) udbyois might better be regarded as a yévesis than
as an d\Aolwsis~—C. |
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at all) in which the agent reualizes its potentiality
must reside in the mover. Thus every mover
must, as such, be in motion “—unless we are to say
that a thing may have motion and yet be motionless ;
which is not the case. If, on the other hand, (1) the
two movements—that which actualizes the poten-
tiality of the agent and that which actualzes the
potentiality of the patient—Dboth take place in the
moved or patient; if, for instance, the process
which realizes the power of teaching and that which
realizes the power of learning, being two distinet
processes, both take place in the learner, then, mn
the first place, this would be {o say that the two
‘ potentials’ are not realizing their several po-
tentialilies each in itself; and, in the next place, it
would involve the paradox of the same thing ex-
periencing two movements or progressions at the
same time—which is only possible if the progressions
differ generically, e g. one being from place to place
and the other from quality to quality.? That is
impossible : the actualization must be one. But
(b) if it is one, then it may be urged that it 15 mon-
strous to assert that two capacities that are conceptu-
ally different can find one and the same realization ;
and if the actualizing of teaching and the actualiz-
ing of learning, or that of doing and that of suffering,
coincide, then to be teaching and to be learning will
be the same thing, and to be acting will be the same
as being subject to another’s action. At that rate
every one who was teaching would have to be
learning all the things he taught, and every one who
was doing anything would be having the same thing
done to him all the while. :

But this is only a quibble. For there is nothing
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paradoxieal in the actualizing of the potentiality of
one thing having its effective seat in another (for the
potentiality of an agent—the © teacher ’ for instance
—is actualized not i» vacuo or in icolation, but in the
‘taught ' : it is the actualizing of this /n that) ; nor
is there anything to prevent the same one thing
being the actualizing of {wo potentialitics—notl in
the sense of unqualified identity, but in the sense of
being in the one relation of actuality to potentiality
with regard to the two potentialitics So it does not
follow that the teacher must be learning, even though
we admit that action and passion coincide, not in
the sense of being the same in the definitions that
determine them (like © garments ” and ¢ clothes ™), but
in the sense m which (to vary the illustrations
already given @) the road from Thebes Lo Athens is the
same as the road from Athens to Thebes; for things
need not be identical in all respects because they
are the same in some, but only if they are identical in
what they actually are—in a word if they are not iwo
‘ things * at all, but only two names or definitions of
the same thing. Nor yet, even if the actualizing of
teaching is identical with the actualizing of learning,
does it follow that to be learning is the same thing
as to be teaching ; any more than, if the mterval
between two distant points 4 and B is one interval,
it follows that being distant from B when you are
at A is the same as being distant from 4 when you
are at B. To put it generally; there is, in the
strict sense, no absolute identity even between the
actualization of teaching and that of learning, or
between action and passion; but only the thing
which has these two aspects—the motion—is one
and the same thing; for there is a conceptual
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CHAPTER IV
ARGUMENT

[The study of Infinity, as involved in space, motion, and
time, belongs to Physics (202 b 30-36).

Earlier philosophers all discuss the Unlimited. (1) The
Pythagoreans and Plato treat ‘ the Infinite itself”’ as having
an independent substantive existence (b 36-203 a 16). (2) The
physicists believe in an infinite element (the Tonian monists),
or an infinite mass of particles. These, according to Anax-
agoras, originally formed an infinite mizture before differen-
tiatron began. Democritus’ atoms are eternally distinct, but
the ‘ body’ of which they are all composed is a sort of material

Kl
so "Emel 8 dotly 1) mepl Pvews émoriun mepl
4 A
peyéln ral komow kal xpovov, dv éxagrov
~ A}
avaykalor 3 dmewpov 7 memepaoudvov elvair—el

* {For 4 E has #rt (according to Bekker).—C.]
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distinction between the aspecls—between ‘being
the actualizing of this in that’ and ‘being the
actualizing of that by this.’

We have now explained the nature both of move-
ment in general and of the gpecial kinds of movement
(for it is easy to see how each special kind is to be
defined ; qualitative alteration, for example, as the
actualization of what has ihe potentiality of this
kind of alteration, in so far as it has that potentiality);
or to put it still more clearly : motion is the actualiza-
tion of the potentially active and of the potentially
passive, as such—as a general formula and again as
applied to any particular case, the process of building
or of healing. Tach of the other kinds of motion
will be described in similar terms.

CHAPTER IV
ARGUMENT (continued)

principle, indeterminale when considered in abstraction
Srom atomic forms (a 16-b 2).

All agree that the Infinite is a * beginning* or principle,
which the earliest physicists regarded as o divine, self-
moving, element (b 3-15).

Five considerations which lead to a belief in something
that is infinite (b 156-30).

The problems that arise about its nature (b 30-204 a 2).

The senses in which ‘infinite’ is used (a 2-T=Met.
1066 a 35-b 1).—C.]

Tue study of Nature is concerned with extension,
motion, and time ; and since each one of these three
must be either limited or unlimited (which is not to
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8 [Or, ‘ contained in sensible things' as a constituent of
them ; for *the elements of Number (Even=Unlimited,
Odd=Limit or Limited) are the clements of all things,’
Met, 986 a 1 and 17,~—C.]
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say that everylhing must be limited or unlimited, for
it docs not preclude us from denying the necessity
of such things as a * point ’ or an ‘ experience * being
either one or the other), it follows that the student
of Nature must consider the question of the unlimited,
with a view to determining whether 1t exists at all,
and, if so, what 1s ils nature.

That this mquiry is really germane to our subject
is indicated by the fact that all philosophers of repute
who have dealt with Physies have discussed the
‘ unlimited,’ and all have regarded it as in somne sense
a ‘ principle ’ of actually existing things.

Some, such as the Pythagoreans and Plato, have
regarded the unlimited or undetermined as existing
in itself, and not as being a condition incident to
something else, but having its own independent
substantive existence. But the Pythagoreans regard
it as something cognizable by the senses ® (since they
do not regard ‘number’ as having a detached
existence apart from the objects of the senses), and
hold that what lies beyond the heaven is ‘ the un-
limited ’ ; whereas Plato holds that no material body
lies outside the heaven at all—mor any °Ideas’
either, for they cannot be said so much as to be
‘Jocated ’ anywhere ; but, for all that, he finds the
‘ undetermined ’ both in the objects of sense and in
the ‘ Ideas.” Again, the Pythagoreans identify the
‘ undetermined = with the ‘even.’ Tor evenness,
when it has been enclosed and determined by the
odd unit, is still the principle of the undetermined
aspect of things. And this they find reflected in the
properties of numbers ; for successive additions to
the unit of the odd numbers (even numbers gno-
monized by the extra unit) preserve the definite quad-
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20815 Ywpls Om¢ pév dAo del ylyveobar 76 elBos, ore

¢ [The Pythagoreans represented numbers by patterns or
figures (efdn) of pebbles or counters, called ‘terms’ (8po),
as being like terminal stones marking out a field or
space, which without them would be ‘ unlimited * and * void.
Fach pebble stands for an indivisible unit (monad). The
unit 15 not a number. Numbers are aggregates of two
or more monads; so 2 is the first even number, 3 the first
odd,

(1) o dmetpor elvar 7o dpriov.  Cf. Met, 986 a 1 and 17,
the elements of number (and hence of all things) are the
Fven, which is Unlimmted, and the Odd, which is Limited,
According to the authorities quoted by Simple. (455, 15),
the Even is unlimited because the Even is divisible into two
equal parts ad infinitum, but the addition of the odd sets a
linit to this division. Thiy and similar statements are
explained graphically by Heidel (Arch. f. Gesch. Phil,
xiv. 890 ff.). Take any even number, say 10 (figured thus
————~—>—) The process of halving, represented by the
arrow, goes on indefinitely ; but it would be arrested at
any pomnt by the addition of an odd unit, eg. in 11
(———->). (Cf. Ross on Met. 986 a 18 and references

there.)

(2) 11 Tobro yip o . . 12 dweplay, In this clause robro may
mean ‘this principle, the Even=Unlimited,’ and 76 wepirrér
its opposite, ‘ the Odd=Limit." As applied to numbers, the
Unlimited is the empt% space enolossd between two Limits
(units) set in & row. But, by some Pythagoreans at least,
the process of ‘ generating ' numbers was not distinguished
from the generation of * things '—cosmogony,—for * things ’
(bodies existing in actual space) are ‘ numbers ’ (aggregates
of monads or atomic bodies), So this clause may %e com-
pared with the Pythagorean cosmOﬁ'oniCal process as de-
seribed at Met. 1091 a 14, * when the One had been con-
strucled . , . the nearest part of the Unlimited hegan to be
constrained and limited by the Limil.” Here the first monad,
workin% outwards from the centre of an unformed mass,
probably, of *air’ (or ‘ void '), introduces shape or limit,
and forms a world. This void would (in the terms of our
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rate form intact, whereas, if the determining unit is
withheld, the succession of even numbers yields a
perpetually varying and undetermined figure.t

passage) * when enclosed by the Odd (Limit) contribute to
things the element of unlimitedness ' (the vacancy contained
by the planes bounding a body).

(8) wepirebepédvww . . . dré G¢ &v. The gnomon is the car-

l , for measuring a right angle,
|

When the waeven numbers (3, 5, 7, ete.) are ‘ put round ’
the unit in figures of this shape, the result is always the
same figure, viz., a square, thus: | « - ' . Arithmetically

penter's tool, shaped

14345+ ... +(@n-1)=n

(4) kel xwpls . . . &\No del vylpeofar eldos is explained
as meaning that, if even numbers are put in gnomons round
the first even, 2, the resulting figzures are oblongs, all dis-

similar in form—an infinity of forms "I+ The

problem is, how to get this meaning out of xal xwpis. Heath
(Gk. Maths. 1. 83) and others take xwpis to mean ‘in the
separate (or other) case.” Taylor’s explanation (C.E. xl
150) is unsatisfactory. Burnet (£. G Ph2 103) under-
stands ¢ xwpls To0 évés, 1.6, starting from 2, not from 1.
But why say  without the unit’ instead of wepl v¢ 8vo?
Possibly * putting gnomons round without the unit’ means
putting two minimum gnomons round one unothsr, thus

IT{; . Each succeeding gnomon will then contain an even

number (6, 8, 10, ete.), and we shall obtain the traditional
series of varying oblongs.—C.]
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2030 8¢ &. TlAdrwv 8¢ Svo 7d dmepa, 70 péya kol
TO prkpdv.
Of 8¢ mepl ¢voews dmavres' dmoribéacty érépav
Twe plow 76 dmelpw TdV Aeyopdvwy aToryelwv,
olov Udwp 7 dépa 7§ T petald Todrwy. TV '8é
memepaopéva TOLOUVTWY OTOLYELD odflels dmepa
20 7otel’ Goor 8 dmewpa mowodor Ta oTovyela, kaldmep
’Avafaydpas xal Anudkpiros, & uév ék  Tdv
opotopepdv, 6 8 éic Ths mavamepuias TAY oxnpud-
Twy, T i ouvveyes 70 dmepov elval daow.
Kal 6 pév omoly tdv poplwv elvar plypa
Spolws 7& movri, dua 76 opdv omody €€ Srovody
25 peyvdpevoy. évreblev yap éowke ral Supol mote
mavra ypripare pdvar elvarr olov 7i8e 7 oopf Kal
768¢ 70 doTolv, Kai oliTws Sriodv: kal wdvra dpa-
kal dpa Tolvuvt dpxm yap od pdvov év éxdoTw
dori s dwakploecws, dAAa kal mdvrwy. émel yap
70 yuyvduevov éx Tol Towltov yilverar odpatos,
so mdvrwy 8 éotl yéveais (mhy ody dua), xal Twa
apyny det elvar ths yevéoews. adrny 8 ol pla,

1 [dravres] del wdvres B, dravres del «l.  Simphe, 458, 17
(lemma) and 459. 8 omits det.—C.]

@ [Sce 187 a 17, 201 b 20, notes.—C.]

b {i.e., whereas Plato and the Pythagoreans talked simply
of ‘the Unlimited ’ in the abstract, the physicists have an
unlimited something. (1) The Ioman monists make this
something water, air, ete, Of the pluralists, (2) Empedo-
cles has no unlimited, hut a finite number of elements,
each finite in quantity; (3) Anaxagoras and Democritus
have an infinite number of elementary particles, and *the
Infinite ' means the infinite aggregate of these particles in
contact with one another.—C.]
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Plato, for his part, recognizes two aspects of the
¢ unlimited,’ the great and the small.®

The physicists, on the other hand, all make some
other nature—one of their so-called elements,
water or air or the intermediate between these—a
subject of which ‘ unlimited ' is predicate ;7 and only
those of them, such as Anaxagoras and Democritus,
who hold the elements themselves to be unlimited,
admit the principle of the unlimited at all. The
others, who regard the ‘elements’ as limited, will
not allow that anything at all is unlimited ; whereas
Anaxagoras finds the unlimited in his ‘ parts-after-
their-kind,” and Democritus in his hotch-potch of
multi-shaped aloms; while both of them regarded
it as a mass having continuity by contact of unlike
particles.

Anaxagoras, moreover, held that any part whatso-
ever was as much a mixture as the whole, because
he saw that any one thing comes into being out of
any other thing. For this seems to be the original
ground of his assertion that * all things are together
at some moment. Take, for instance, this piece of
flesh and this piece of bone: either can come out
of the olher; and so with any one thing; and
accordingly, all things must come out of al{ things,
and therefore all things musi be together at the
same moment ; for there must be a beginning of
the separating out, not only in each thing, but of
all things in general. For since the thing that comes
into separate existence comes out of that in which
it exists unseparated, and everything thus comes out
of the unseparated (though successively, not all at
once), there must be some initiating prineiple of
‘ coming out of the undistinguished’ in general.
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203a 8y éxelvos Kadel vodv' ¢ 8¢ vobs dm’ dpyfs Twos

épydlerar vorjoas, dore dvdykn opod moTe wdvTa

elvar xal dpfagbal more wkwolpeva. Anudrpitos

8 oldév érepov €€ érépov ylyveolar T@v mpdirewy

203b nyolv dAN Quws ye avtdv TO Kowov odpa

mdvrwy dorlv apyy], peyéler kard pdpia kail oxi-
pari Sapépov.

“Ort pév odv mpoorjkovon Tols Quaikols 1)

Bewpla, dfdov éx Tovrwy. eAdyws 3¢ kal dpymy

b adro Tféaot mdvres: oUre yap pdTny adrTd oldv

7e elvat, olre dA M Smdpyew adrd Sdvauw wAny

s dpyrve dmavra yap 1) dpxn 1 é€ dp?(?;g, Tol

8¢ dmelpov ok éoTtw dpyv: eln ydp dv adrod

mépas. éru 8¢ kal dyévnrov kal dplaprov dis dpy

Tis obou* T6 Te yYop yevduevov dvdykm Tédos

10 Aafelv, kal Tedeury wdons éori Plopds. 8o

(kabdmep Néyouev) ob Tadmms dpyr, AN’ adry

Tév v elvar doxel wal mepiéyew dmavra kal

mdvra kvfepvdy, ds dagw door ur oot mwapd

76 dmepov dMas altlas, olov vodv %) dulav: Kal

o [In this paragraph the meaning of dpy% shifts. The
‘unlimited ’ of Anaxagoras considered as the initial stats
of matter (dpx#) is an unlimted confused mass, actuall
existing as such before the moment of time when Min
makes a beginning (dpy#) of the ‘separating-out. This
15 contrasted with Democritus’s multitude of immutably
distinet atoms; but Aristotle suggests that ‘body’, of
which these atoms all consist, may %)e regarded as a sort
of indeterminate and ‘unlimited * material principle (apx?),
though it never actually exists by itself. So both Anaxagoras
and Democritus recognize an  unlimited’ (or ‘indeter-
minate ") principle (dpx4).—C.]

¢ [The archaic form of this traditional argument recalls
Plato’s proof of the immortality of the self-moving soul :
Phaedrus 245 D dpxh 8¢ dyévnrov* é§ dpxis yap dvdysn mév 70
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And this principle is one, and is whal he designates
as ' Intelligence ’; which Intelligence must have
made some beginning of its action as such ; so there
must have been a time when all things were indis-
tinguishably one, and a point of time at which the
stirring of segregative movement began. Demo-
critus, on the other hand, will not have it that any
of his ultimate atoms can proceed out of any other ;
but nevertheless the matter itself that is distinguished
in the different kinds of atom by size and shape, is a
common principle that underlies them all.2

Clearly then the study of the undetermined or
unlimited is germane to that of Nature. And again,
all those who accept it are quite right in regarding
it as a ‘principle *; for, if it exists, it must affect
things somehow, and it cannot affect them except
as a principle ; for everything is either determined
by some principle or is a principle itself, and the
undetermined cannot be determined at all, and so
cannot depend upon anything else as its principle.
And further, being a principle, it can have no be-
ginning or end of existence; for whatever comes
into being must come to an end, and there must
be a term to any process of perishing.? So ihe
‘unlimited ’ cannot be derived from any other
principle, bui is iiself regarded as the principle of
the other things, * embracing and governing all,” as
it is said to do by such as accept it, unless indeed
they accept other principles alongside of it, such as
‘ Intelligence * or * Amity.” This unlimited, then,
yryvbuevor ylyveoOar, atrip 8¢ und’ €& évbs. el yip Ex Tov doxh
vylyvoito, ovx Ay Eri dpxd) ylyvorro. éwedy 0¢ dyévyrdy éoruv, kal
adiudgfopor . . . Rostagni ﬂVerbo di Pitagora, 137), suggests

that Plato was echoing Alemaeon, but Anavimander may
have argued similarly.-—C.}
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2 [Diels, FPors., Anaximandros 15. The ¢uvawol who have
not chstincl moving causes (Anaxagoras’ vods, Empedocles’
@uhla) regard the primary stuff of things as self-moving, i.e.
animate with a dwine (immortal) life, and * governing ' the
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would be the divinity itself, being ‘immortal and
indestructible,” as Anaximander and most of the
physicists declare it to be.8

Now the belief in the existence of something
‘ unlimited * appears to rest, in the main, upon the
consideration of five things: (1) Time (which is
vegarded as having no limit ) ; (2) the divisibility of
magnitudes (which is treated by mathematicians as
possible without limit) ; (8) the idea that from the
unfailing persistence of genesis and its opposite it
follows that the things which come into bemng are
drawn from an unlimited store; or again (4) the
argument that, since whatever is limited reaches its
limit by coming up to something else, there can be
no absolute limit, for nothing can be limited except
by something else beyond its hmit. But the most
effective and central consideration, the weight of
which all thinkers alike have felt, is that (5) the
imagination can always conccive a * beyond ’reaching
out from any limit, so that the series of numerals
seems to have no limit, nor mathematical magnitudes,
nor the ‘ beyond the heavens.” Moreover, it seems
to follow from the ‘ beyond’ being unlimited, that
‘ body ’ must be unlimited, and that there must be
unlimited worlds. For why should there be more
vacancy in one place than in another? So, if
mass ? is anywhere, must it not be everywhere? Or
even if you assume vacancy everywhere, does it not
follow that there is ‘ place * everywhere, and ‘ body ’

movement of the finite things it ‘ embraces’ (svyxparel,
TepLéx et Anéximenes, frag., 2 éxuBéprmoe Heracleitus, frag.
41, ete.).—C.]

Y [4yros was used as synonym of ‘ atom ' by Democritus
{Diog. Lacrt. ix. 44).  Aristotle refers to the unlimited
worlds of the Atomists,.—C.]
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avaykalov: évdéyeclar yap 7 elvar oddév Siadépet
év Tols didios.

"Bxer 8’ dmoplar % mepl 70D dmeipov Bewpla
real yap py elvar Tlflepdvors AN dddvara oup-
Balver, kal elvar érv 8¢ morépws Eori—mdTepov
ws olola, 1) bs cuufePnros kalf’® adrd Pvoer Twi,
7 odberépws, dAX’ ovdev Hrrdv éorw dmewpov 1)
dretpa T® whiber. pdhora 8¢ duokod éme-
oxéaclait el &om péyebos alobnrov dmepov.

Up@rov olv Bwopiatéor mocayds Adyerar 6
dmewpov. &éa pév 8 Tpdmov To dbivvarov i
eMelv & py medurévar Sudvar (Domep 1 pwrn
déparos): dAws 8¢ 70 BiéfoBov Eyov drededTyTov,
7% G pudkis, B 8 wedunds éyew un Exer Siéfodov
N 7
7]”’775,0(15’-/ o " \ ’ “ \

Erv dmetpov dmav 7 rard mpdofeow, 7 xard
Swaipecw, § dudorépws.

b [¢mokéyacba Simphe, 469, 14 (lemma), Themist. 82, 27
éorl onépacfar codd. Philop. 408, 22 (lemma).—C.]

@ [Or, ‘And even If it (L.e. 70 &tw rob odparod, drepov Bv) is
(not ocenpied b{ ather worlds, but) vacant, “place” too
will then be unlimited, and there must be no limit to
“body s for (“place™ is that in which there is or may be
“body " and) in things eternal there is no distinction between
possibility and actuality,” Eudemus (Simpl. 467. 26) quotes
an argument of Archytas for infinite extension of place and
body on these lines, Cf. Heath, Qresk Maghs. i. 214.—C.

® [Or (reading &orwv) ‘there nevertheless exists an * in-
finity ' in the singular or the plural sense.’—C.}

¢ [The classification is this : ‘ infinite * is used to mean (a)
¢ what cannot be traversed ' (3.eM8ely) at all, because it is
not the sort of thing there can be any question of traversing,
or (b) what can be traversed, bui * there is no getting to
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oceupying it everywhere, for in things eternal there
is no distinction between possibihty and actuality ?

But the consideration of this ‘ unlimited * presents
us with a genuine problem ; for not only by asserting
but also by denying its reality we seem to be landed
in a number of untenable positions. And then we
have to ask whether it is a substantively existing
‘ something *; or an attribute, necessarily pertaining
to some substantively existent thing in nature ; or
neither, though none the less unlimited, whether in
its unity or its multiplicity.® But the physicist's
chief concern is to inquire whether there is such a
thing as an unlimited ‘ sensible ' magnitude.

Let us begin, then, by inquiring in how many
senses we use the term. If by saying that a thing
has ‘no limit’ you mean ‘no boundary,” then you
mean that its nature is such that it would be nonsense
to speak of ‘ passing through it from side io side,’
just in the same way that a sound is ‘invisible.
But you might also mean that, though it is of such
nature thal you can traverse it, it does not admit
(whether you are speaking absolutely or practically)
of your getting ‘ through’ it so as to come out
beyond it. Or again you may mean that its nature
would allow it to have a boundary such as to make
it passable-through, but that in this case it has not.°

Again, the ‘ absence of limit ’ may mean capacity
for being multiplied indefinitely, or for being divided
indefinitely, or both.

the end of 1t (73 §iékodor éxor dreNeryrov), eilher (1) in the
senge that this is havdly possible or practically impossible
(9 6 pbéhis), or (2) in the sense that it is absolutely impossible,
because there is no actual end, though it is the sort of thing
you mi I]lt ‘get to the end of* if il had one (3 8 weguxébs,
kTA)—C.
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CHAPTER V
ARGUMENT

[The abstract * Infinity itself,” which the Pythagoreans
and Plato reqarded as an element, cannot actually exist
apart from sensible things (204 a 8-9). (1) If @ substunce,
it would be indivsible, but they regard it as divisible (a 9-14).
If an attribute, 1 cannot be an element (o 14-17).
(2) There can be no ‘infinite’ which is neither a number
nor a magritude (o 17-20). (3) Whether this alleged
Infinite is divisible or indivisible, contradictions result
(a 20-34).

Physics, however, is concerned rather with the question
whether an infinite material body actually ewists or not
(a 34-b 4),

Abstract arguments mught be urged against its existence
(b 4-10). From natural facts it appears that an unlimited

20428 Xwpiorov pév odv elvar 16 dmewpov Tdv alofn-
TGv, adTd Tt &y dmepov, oly oldv Te.

w Bl ydp pijre péyefds dore pafre mhijfos, dAX
odole adré éori T8 dmepov kal pn ovuBefricds,
ddwalperor forar 70 yap Swmperov 7 péyebos
éorar 1) mwhijllos. el B¢ ddualperov, odk dmerpov,
el w) s 1) dwwy ddparosr GAN oy olirws olire
daciv elvar ol ¢dokovres elvar 6 dmepov olire

1 uels {nrolper, dAN' s ddiéfobov. €l 8¢ wara
ovufefnrds éoti 76 dmepov, odk dv eln orouxeloy

a [The view ascribed above (208 a 4) to Plato and the
Pythagoreans, who made ‘Infinity itself’ an element
(oraxetov) in things.—C.]
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CHAPTER V

ARGUMENT (continued)

body rould not be either (1) o compound of a limited number
of elements (b 10-22), or (2) a simple and uniform element,
or like Anammander’s unlimited stuff. If one element were
unlimited, 1t would devour the rest ; and Anaximander’s
stuff’ does not cwist (b 22-205 a 8). 4 further proof, based
on the doctrine that each element has a ‘ natural place’
(a 8-b 1). Anaxagoras gives the wrong reason for his
‘ Unlimited’ remaining at rest (b 1-23).

An unlimited body is inconsistent with the ewvistence of
natural places (b 23-31), and of the distinctions between
“up’ und ‘ down,’ stc., in place (b 81-35). A body must be
in a place ; but a place must be limited, and so ne place
can contain an unlmited body (b 35-206 a 7).

Thus an unlimited body cannot eaust in actuality (a 7-8).

Now, it is impossible that there should exist an
‘unlimited * sejunct from objects of sense, and
constituting a self-existing ‘ infinity.’

For (1) if the ‘ unlimited ’ is neither magnitude nor
number, but infinity itself is its very being and not
an attribute,® il must be indivisible ; for what is
divisible must be either extended or numerous. But
JAf 1t is ‘ indivisible,’ it cannot be ‘ unlimited,’ except
in the sense in which speech is invisible ; but that
is neither what those who assert the reality of the
‘ unlimited * mean by the term, nor what we are
interested in investigating ; for what we all mean is
that which it is not possible to get through to the
end of. If the unlimited exists at all, therefore, it
must be attributively ; but, if so, gue infinite it can
no more be a constituent element of substantively
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s [Literally, ‘ “to be infinite” (infiniteness) and * the
infinite " are the same thing.! lts infimteness is ex hypothesi
the whole of its nature; so, if divided, its parts would be
essentially and by nature infinite.—C.]

b [Literally, * But an actually existing infinile could not
(be indivisible into parts), for it wonld have to be a gnantity.’
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existent things than * invisibility ’can be asubstantive
component of * language,’ although sound is invisible.

(2) Again, how can the unlimited possibly have
a substantive existence if magnitude and number
themselves, of which it is, by its very nature. an
affection or qualification, have no sunch existence ?
The substantive existence of the unlimited must be
even more impossible than that of magnitude and
number,

(8) Itis further manifest that infinity cannot exist
as an actualized entity and as substance or principle.
For in that case, if it were divisible, then any several
portion of it that you might take would itself be
*infinity "—for, if * infinity * is a substance and not
an attribute, then any portion of that which is
infinily’s self must by definition be infinite %—so
that infinity must be either (o) altogether indivisible
or (b) divisible into infinites. But (&) for one same
thing to be many infinites is impossible ; and yet
this would follow, if infinity had a substantive
existence and were an element, just as a portion of
air is itself air. (&) If a substance, then, it must be
indivisible and must not contain parts homogeneous
with itself. But in that case it cannot be a realized
entity at all; for if so, being essentially a quantum,
it would be divisible.? Infinity, then, must exist, if
at all, attributively. But in that case it has been
shown that it cannot be infinity’s self that is an
element, but the infinite thing of which infinity is
an attribute, as some have predicated of ‘ air * or of
‘the even number.” This shows the futility of the
Pythagorean contention, which gives infinity itself a
substantive existence, and yet makes it divisible.

But, after all, the general question of the possibility
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o léwl Tiw adipow, as opposed to infinite divisibility.—C.]
¥ [NoyixGs, as here opposed to gusirids, means arguing
from abstract principles (Aéyo) rather than from the concrete
facts (¢pya) of our science.—C.]

¢ See Gen, Introd. pp. lxxxin f.

¢ [Literally, *Nor yet (can there exist) a number con-
ceived as existini separalely (from numbered things} and
as infinite.” *The infinite’ cannol exist by itself in the
form of an infinite number, any more than as an infinite
body.~—C.]

¢ [Otherwise the body would not be a compound,—C.]
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of the unlimited in mathematies and, in the concep-
tual sphere, in things that have no magnitude, lies
beyand our present scope; for we are engaged in
the study of things cognizable by the senses, and
what we are concerned to know is whelher there
exists any actual physical body or substance that is
unlimited in expansion,®

If we argue on abstract grounds,® the following
considerations would appear to be conclusive against
the existence of any such body. If ‘body’ is defined
as ‘ that, the limit or boundary of which is surface,’©
an unlimited body is impossible, either conceptually
or sensibly. Nor can ‘a number,” even if abstract,
be infinite ;¢ for both numbers themselves and the
things that are numbered are ‘ numerable,’ i.e., can
be counted. If, then, ‘a number’ is by definition
counlable, then, if it were also unlimited, the un-
limited would be passed through to the end or limit,
which is a contradiction,

If, on the other hand, we argue from the natural
properties of things, we may add these further
considerations : the supposed infinite body can be
neither (1) compound nor (2) simple.

(1) It cannot be compound, if the elemental sub-
stances are limited in number. For these elements
must be more than one,? and they must permanently
balance each other’s contrasted qualities, so that no
one of them must be infinite. For however relatively
feeble the power of one element (say, air) might be
with respect to that of another (say, fire), yet, if
fire were limited, the air unlimited in quantity, and
if there were any ratio of equivalence whatever
between the assimilative power of a given volume of
air and that of an equal volume of fire, then obviously
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¢ [Anaximander, (. 187 a 20.—C.]

¢ [Anaximander held that his infinite stuff existed in its
undifferentiated state outside our world, which it envelopes.
He also explicitly asserted ¢f &v % yéveols éom rols ofou, xal
Tihw Ppopdv els Taira ylyvesbai, Diels, Fors, 2, 9.—C.]
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the unlimited volume of air must vanquish and destroy
the limited volume of fire. Nor could every element
severally be unlimited ; for ‘ body ’ is that which has
dimension in every direction, and the unlimited that
which extends without limit; so an unlimited body
must extend without limit in every direction.

(2) But if the infinite body cannot be compound,
neither can it be simple and uniform, either (a) as
itself the universal element, or (b) (as some ¢ have
supposed) as an unlimited something in addition to
the elements, the matrix out of which they come,
(b) The reason for supposing this additional something,
rather than air or water for instance, to be the
unlimited, was that it seemed to evade the dilemma
set out above. For since air is eold, water moist,
and fire hot, and these properties are mutually
destructive, an infinity of one of them would
mean that the others would have perished by this
time ; but this, they say, would not apply to an
undifferentiated something out of which they all
came. But no such thing can exist; not because
of its infiniteness (as to which a more general
consideration, equally applicable to air or water or
any other substance whatever, will be urged in the
immediate sequel), but because the senses reveal no
such body (by hypothesis * sensible’) in addition to the
clements as commonly enumerated ; for whatever
things come out of when they come into existence,
that they return into when they pass out of existence,
so that if the elements came out of something else,
that something would exist in our world? over and
above air, fire, earth, and water ; but no such thing
is apparent to observation. (a) Nor can firc or any
other of the elements possibly be unlimited. For—
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1 [To avoid making this sentence a mere duplicate of the
next, I have followed Philoponus (436, 1). wepl (I, corr. F,
kard B) wavros kal (FI; B omits kal) éx rdvde Simplic. 482, 1
(lerama), Philap. 136, 1 (lemma).—C.]

3 Eetuat dreipor Simplic, 482, 6 (paraphr.): elvac dpx v (dmerpov
t) Philop. 436. 6 (paraphr.): elvac T0: elvat cdpe (cdua elvar I)
dmrewpov alobyréy cett.—C.]

8 [amovodv Afet. 1067 o 10, Bonitz: émotovedy F : wob cett.—C.]

¢ [See frag. 63-66, It is disputed whether Heracleitus
really meant a general conflagration (which seems in-
consistent with his system), or that every part of the universe
at some time passes_through the fiery phase in the cyele of
transformation.—C.]

* [And if the universe were one element or Anaximander’s
undifferentiated unity, there would be no opposite, and henece
change would be impossible.—C.]

° [I‘he question set aside above (1. 2).—C.]
4 [Aristotle assumes his own doctrine that each element
has a natural region (the centre for earth, the circumference
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more generally and quite apart from the guestion
of its being limited or unlimited—it is impossible
that all the universe, even if it be limited, should be
or should become any single one of the elements,
as Heracleitus® supposed, when he said that all
things somnetime become fire. Against this the same
argument can be urged as applies to the undifferentia-
ted unity or matrix such as some physicists have
assumed in addition to the elements; for things
always change from one term of an opposition to
the other, from hot to cold, for instance.? But the
question whether an element can or cannot be
unlimited ¢ should be considered in the case of
every element (not only of fire) in the light of the *
following considerations also.

So far on the supposition that the elemental bodies
are limited in number; but as to the more general
question whether it 15 posaible in any case that a
sensible body should be without limit, the following
considerations are conclusive against any such
possibility.

A sensible body or substance must be situated
somewhere, and any given body has some proper
site, which is the same for the part as for the whole ;
for instance, for earth as a whole and for a single
clod of earth, or for fire as a whole and for a single
spark.?  Consequently (1) if the whole infinite
body ¢ were of uniform substance, it would either
be motionless or always in motion: But the latter
is impossible ; for why more down than up, or to
anywhere distinguishable from anywhere else? I

for fire, etc.), to which 1t is of its very nalure to niove, or in
which it is of 1ts naturc to rest, De caslo, i. 2.—C.
¢ [Se, 76 wiv (as in I, 19), the ‘ whole’ opposed to the
‘part’ (as in I, 11).—C.]
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mean : Suppose there is a clod. Whither is it
to move, or where to rest, through the infinite
region of subslance indistinguishable from itself ?
Will it take possession of it all?  But how can it ?
What then and where is its rest, or what and whither
its movement ? Either it will be at rest everywhere,
in which case it will never move ; or it will every-
where be in motion, and then it will never come
to rest. If (2), on the other hand, the universe is
not all homogeneous, then the sites proper to its
unlike constituents are distinguishable; and in the
first place the umverse will have no unity save that
of continuous contact of part with part; and in the
second place the differences in tind between the parts
will be either («) linited or (b) unlimited in number.
() They cannot be limited; for in that case, if the
universe itself were unlimited in quantity, some con-
stituents of it would have to be unlimited in quantity,
others limited (say, fire limited and water unlimited),
and the unlimited element would have destroyed its
opposite and reduced the universe to uniformity, as we
said above.2 (This i why no one of the physicists has
talen fire or earth as his unlimited unity, but water
or air or something between them has always been
selected ; fire and earth have each a distinct region
about which there could be no mistake, whereas
water and air appear to be susceptible to move-
ment either up or down.) (b)If, on the contrary, there
were no limit to the differences of kind between the
parts, and each part were a primary body, we should
have an anlimited number of elements, and there
would be no limit to the number of sites natural to
them. But if there cannot be an unlimited number
of elements and the sites are limited in number, the
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* [¢md Simpl. 486, 10 (paraphrase), Bomtz; drs Philop. 151.
20, 22, codd.—~C.]

¢ [That there cannot be an unlimited number of elements
was proved in 1. 6, and it follows that the number of natural
sites must be limited, and so their sum will be hmited.—C.]
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whole must also be limiled.® Tor we cannot suppose
that ‘ localily ’ in general and * body ’in general? do
not fit; since neither can the totalily of ‘ place’
have a greater magnitude than the totality of * body ’
can have at the same time—and besides, if this
were so, body would not be infinite *—mor can
‘body ’ be in excess of ‘ place '; otherwise, 1 the
one case there would be vacant place, and in the
other body of such a nature as o have no locality.

The remarks of Anaxagoras as to the Unlimited
being stationary are futile ; for he says that the Un-
limited stabilizes itself becaunse it is self-contained
(smce nothing embraces it)—as if it followed thal,
wherever a thing is, that must be its natural site.  But
this is not true, for a thing might be forced out of ils
natural site. However true it may be, therefore, that
the universe does not move (for that which is self-
stabilized and contained in jtself must be motionless),
it remains to be shown why it 1s its nature so to be ;
it will not do to let Anaxagoras off on his mere
asserlion. For any other body might be in fact
motionless, and yet be naturally capable of motion.
The earth is in fact motionless, and would be, if
limitless, provided it were still held by the centre ;
but the reason why it would stay at the centre is not
that it would have nowhere else to go, but that such
is its nature ; yet you might just as well say that the
earth  stabilizesitself’ as that the Unlimited does so.
If, then, in the case of the earth (supposed to be
unlimited) this would not be why it was at the centre,
but because it is heavy and what is heavy remains

v o0 rémov ral 70 odua could also mean * the place (of a
body) and the body (occupying that place).'—C.]

¢ [Because place would be larger, and there cannot be a
magnitude larger than an infinite magnitude,—C.)
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¢ [And conscquently there will be no motion at all; but
Anaxagoras did not hold that there was no motion.—C. ]
» See Gen. Introd. p. lxii.
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al, the centre, and the earth does so, similarly,
if the Unlimited abides ‘ in itself,” it may be for some
other reason than that it is unlimited and self-
stabilized. And, moreover, if it is the nature of the
unlimited element, gua unlimited, to abide where it
is, every particle of it ought so to abide, and therefore
every particle to abide in itself., For the localities
of the whole and the part are homogeneous (as
‘below’ for carth at large and any one clod, or
‘ above ’ for fire at large or any one spark) ; hence,
if the locality of the unlimited 1s * in itself,’ so likewise
must the locality of any part of it be. It will there-
fore remain * in itself.’ ¢

But in truth it is antecedently impossible that there
should be an unlimited body and yet that the different
substances should each have a proper locality, if we
grant that every sensible body has either weight or
lightness, and, if heavy, tends downwards and, if light,
upwards ; for the unlimited body, too, must conform
to this condition, and it is impossible that it should
be either heavy or light in its entirety, or half one
and half the other. For how could you determine
the division? Or how could there be an up or
down or an inner and outer in the unhmited P

Yet again, every sensible body has locality, and
the distinctions between localities are ‘ above and
below,” ‘before and behind,’ and * to right and to left’;
and these distinctions are not merely relative to us or
conventional, but are defined in the universe itself.?
Yet such distinctions cannot exist in the unlimited.

In a word, if there can be no such thing as an
unbounded locality, and if every body has its locality,
it is impossible that a body should be unlimited.
Now whatever is ‘somewhere’ is in a place; and
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CHAPTER VI
ARGUMENT

[But infinity must somehow ewist ; otherwise time would
have a beginning and end, there would be indivisible magni-
tudes, and counting would come to an end (208 a 9-14),

The divisibility of spatial magnitude is potentwally un-
limited ; but thas potentiality will never be realized by actual
division into an unlimited number of parts. The infinite
only ewists in the same sense that a day exists, by continu-~
ously coming into being ; but in spatial magnitude each part
that is talen persists, whereas in time and the succession of
generations it is superseded by the newt (a 14-b 3).

In a sense the unlimited by way of addition is the same as
the unlimited by way of dimsion. The subtraction of equal

“Or &, e uny éorw dmewpov dmAds, moAAS

* [E omits & év. Bonitz conjectured ofirws otidé év réme.—— -

e []I have understood ofrw kal 70 & rémy (anuaive), &7
wob, leaving the construction of the whole sentence rather
irregular. Cf. Met. 1067 a 81 70 ~vap év réwe mob, Toiro 08
oqpatve # drw 1\ —C.]
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whatever is in a place is ‘ somewhere.” So if the un-
limited cannot be a quanium at all, becausc, if it were,
it must be of some defimte quantity, such as two or
three cubits length, these definite quantities being
what Quantity denotes; mn the same way beingin a
place means being ‘ somewhere,’¢ and that means
either above or below or in some other of the six
directions ; but each of these is a limit.?

From all these considerations it is evident that an
unlimited body cannot exist in accomplished fact.

CHAPTER VI
ARGUMENT (continued)

parts from o finite whole will finally exhaust the whole;
but the subtraction of parts dimwnishing in a constant ratwo
will not. Conversely the addition of parts dimwnushing in
a constant ratio will never construct a finte whole. In this
sense a limited magnitude may be the actual seat of a
potentially unlimited process (b 3-33).

The infinite is ‘that of which there is always more
beyond’; °that beyond which there is mothing’ 18 the
‘whole.” The unlimited is analogous to the ‘ material’
Jfactor from which the ‘whole’ is constituted by the © formal’
glimiting) Sactor, and so cannot ‘embrace’ anything
b 33-207 a 32).~—C.]

Yer, if we frankly deny that anything at all can be
without limit, we commit ourselves to many state-

v [Hence, if an unlimited body were in a place, it would
be himited (which 1s a contradiction); if not in a place, it
cannot be a body.—C.} -

215



ARISTOTLE
~ ~ \ 4
2080 10 adUvara ovpBalver, 3fov: Tol TE yap xpdvou
7
éoTar Tis dpyn Kul Tedeutd, kai T peyébn ob
\ k3 4 1 > 1 k3 g
SL(ILPG'TG €LS I,LE')/EH'Y}, Kol CLPLG,.LOS QUK e0Tal
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pabimrar évdéyeobor, Siavryrod 3el, kal SFAov S7
\ A ¥ Y 3 k4
TS pév éott wws & ofl.
Aéyerar 31 70 elvar 70 pév Svvdper 76 8¢ év-
’ A A 3 & p 7 »

15 'TeAGXGLq, Kat To aﬂTELPOV €0TL HEV 7Tp00'0€0'6b E€EO0TL
3¢ kal dpapéoer. 76 3¢ péyefos S pév Kar
3 ! 3 o 1 o 4 ’
évépyeiav odk o dmepov, elpyrars duupéoer §
k) I * \ 1 ) -~ \ 3.1
€oTiv (o0 yap yademdv dvedelv Tds drduovs ypapL-
pds): Aelrerar ofv Suvduer elvor 76 dmewpov. o
Ot 8¢ 7o Buvduer dv AapPdvew domep el duvardy

m.2 2 8 4 t e v ~ 0 2 8 4

20 7oD7’ avdpudrra elvat, ds kal éoTar Todr’ dvdpuds,

o A » ! a ¥y 1 ? 5 L) k4 b

ofrw kai dmepdy Tv & Eorar dvepyelar aAX’ émel

moMaxds 10 elvar, domep 1) Nuépa éor kal 6
- 4

dydv 7@ del dAdo kai dMo ylveobu, ofrw kal

Ao \ AY LA} 7 p] 3 A 4
TO dmeipov. Kal Yap €m ToUTWY €aTl Kal Suvduer

@ [The doctrine of indivisible lines, ascribed to Plato
and his successor Xenocrates, is discussed in Book VT,
chaps, i.-ii, See also Gen. Introd. PP bexxds £, lxxxix note a,
and Mr. Ross on Met, 992 a 20.—C.]

246



PHYSICS, IIT. v1.

ments that ave obviously false ; for we should have
to say that iime had a beginning and will have an
end, and that there are magnitudes that cannot be
divided into magnitudes. and that numeration has a
limit. So if we conceive the alternative to lie
between the existence of some unlimited substance
cognizable by the senses and there being nothing
unlimited at all, we shall be landed in impossibilities
either way ; so we must appeal to an umpire, who
will obviously have to explain that in onec sense the
unlimited exists and in another sense not.

Now things may be said to exist as potentialities
or as actualities ; and there may be an unlimited
potentiality of additional terms to a convergent
series, whether by addition or subtraction; and
though we have seen that a magnitude cannot
actually be inereased beyond limit by multiplication,
it may be divided into something smaller yet than
any parvitude you choose to mention—for there is no
difficulty in refuting the doctrine that there are such
things as atomic lines.2 It results that the unlimited
exists as potentiality. Buthow are we to understand
‘ potentiality " here ? Not in the sense in which we
say that the potentiality of the statue exists in the
bronze ; for that implies that the whole of the
bronze may actually become the statue, whereas it
is not so with an unlimited potentiality, since it can
never become an unlimited actuality. As to this we
must not be misled by the ambiguity of the word
‘is,” for the only sense in which the unlimited is
actualized at all is the sense in which we say that it
‘ actually is ' such and such a day of the month, or
that the games ‘actually are’” on; for in these
cases, too, the period of time or the succession of
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206 a real evepyela: "ONdpma ydp o kal 76 Svvacfou
o5 oV dydva yiveolar kal & ylveofar.
” LI -~ 7 ~ A} ¥ A
AMNws 8 & 7e 70 xpdvw dHAov 76 dmetpov ral
ém AV dbpdmav kai éml Ths Swupéoews TV
peyelddv. SAws pév yap olrws éori 7O dmewpov,
7@ del dAdo Kai d')v\o )\a,u,Ba'.veaOaL, kal 7o ?\a;.L-
lBavopevov y.ev aer. elvac wewepaap,evov, aAX’ ael
ve érepov ral GTEpOV' [ére 1'0 elvas w?\eovast
80 AdyeTtas,) @oTe TO dmetpov oD Sel AapBdvew s
183¢ 71, olov dvbpwmov 7 olxlav, &M’ ds 1) Huépa
Méyerar kal 6 dydw, ols 70 elvar m)x s oz’;ma TiS
yéyover, dAN’ del e’v 'yeve'cret. qﬁeopq, €l ral
Treﬂ-epaauevov, AN del ye erepov ral eTepov] 4AN
208h év ;,LEV Tols y.s'ye(?eow vrro,u,evovros oD }qu@ewos
Tobro aqupPaiver, émi Se Tof xpovov Kol TOV
avBpdmawv qS@eapoy.evwv ou—rws wche ‘w/] em?\emew.
Té 85 KOTG ﬂpoa@eaw 75 adrdé éori maws Kab
7O KoTO BLacpeaw év yap % weﬂepacr,u.evw KaTd
5 wpocr@scnv ‘yLVG’T‘CLL dvreaTpappévws: 3 yap SLU.LPOU"
pevoy opa’ral. ELS‘ dmewpor, TodTy wpoaﬂﬁey,evov
cﬁavewab wpos 'ro dpiouévor. e’v 'yap T3 Temepo-
opévy [.LE‘}/EBEL dv AaBdv s prU'/.LEVOV wpoo)\a,u,-
avy 17O adT® Adyw, ,uxr) 76 adTdé T TOoU Slov
,u,e'yeﬁos ﬂepc)\apblBaku, ov 8Le§ewb 7'0 memepa-
10 a'y,euov éov & olrws aliy Tov Adyov dote del T
76 adro mepihopfdvew péyefos, duéfeon, Bua TO

L [¥r 7d elvan mheovax@s Myerar Simpl. 495. 6, Philop.
468, 8 (lemma): 8¢ 76 elvar wheovaxds ANévera B : om. cett,
Philop. excised this sentence as not contained ‘in the
most accurate copies,” Diels (Zur Textgesch. p. 32), held

it to be a duplicate of d\N émel woNhax@s . . . Erepoy
(él} 21-29), from another recension. CJf, Simplie, /oc, czt.
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events in question is not (like the statue-potentialities
of the bronze) all actualized at once, bul is in course
of transit into and out of actuality as long as it lasts.
The Olympic games, as a whole, are a potentiality
only, even when they are in process of actualization,

Moreover, ‘ having no limit ’ is not quite the same
thing as applied to time or to the human race ¢ and
as applied to the possibility of continuously dividing
a ‘magnitude,’ as it decreases. In all these cases,
the ‘ absence of limit ' may be regarded as the open
¢ possibility of more,’ the ‘more’ that is actually
taken being always limited, but always different;
but when this occurs in the case of magnitudes what
is once taken remains; whereas in the case of time
or of the human race the parts taken are constantly
perishing in such a way that the succession never
fails.?

There is a certain process of unlimited addition
that can be identified by reciprocity with un-
limited division ; for as we see the finite magnitude
in process of division ad infinitum, so we shall find
the process of addition tending to a definite limit.
For if (1) one should take a definite piece away from
a limited magnitude and then go on to take away
the same proportion of what is left (not the same
fraction of the original whole), and so on and so
on, he will never work through to the end of the
original magnitude ; whereas, if (2) he increases the
proportion of the remainder which he takes away
each time, so as to make the actual magnitude
taken away always the same, then he will get

@ [The human race may never perish, but the individuals

(or generations) of which it consists are always perishing.—C.]
b (uy éwnelrew.  Cf. 208 & 8 ra ) yéveaws wi) émelmp.—C.]

249



ARISTOTLE

8L 7@y T memepaouédvoy dvawpeiobar Stwodv dpi-
ouévw,  dMws pdv obv otk doTw, ovrws 8 dom
1;6 dmetpov, Suvduer te kol émt wafupéoe, wal
evredeyely 8¢ éotw s v Huépav elyar Myouev
s kal TO¥ dydva, ral Swvduer olrws ds 1§ Ay,
Kai ob xkal’ ad7é dis 70 memepaouévor. Kal KaTd
npéoleowy 87 obrws dmepor Swdper éoriv, 6
radro Adyopev Tpdmov Twd elvar T@ kard Sialpeaw:
ael wév ypdp 7o adroi &w dorar Aapfdvew, od
pévror dmepBadel martos wptopévov peyéfovs, o=
wmep €ml Ty Swipeow UmepPdAder mavrds dpi-
opévov kal del éorar ElarTov. WoTe 8¢ mavros
UmepBdMew kord Ty mpdofeow, oddé Suvduer
oldv e elvar, elmep piy) éom ward ovpBefnros
évredeyela dmewpov, domep duoiv of Puoioddyor 76
éw odua Tod wdopov, of % odola 1) dip 1) dAo
25 T Totobrov, dmrerpov elvar, AN el um oldv e elvar
drrewpov évredexely odpa alofnrdv obrw, qSo.vede
67t 098¢ duvduer Qv ely xard mpdobeow, AN 9
¢ For instance, let AO be a finite line divided at B, C, D,
cte., so that '
Al?‘~=§~AO, BC= }\BO, CD=3CO, amli so on and so o,

B

A B C D
Then the subtraction of AB, BC, . . . ete, from AQ can go
on for ever and there will always be some of AO left. And
the addition of AB, BC, etc,, can go on for ever withoul
completing AQ. But if the points are so placed that
AB =BC=CD

l L |

A B C D
then the subtraction of AB, BC, and CD will exhaust AO
and come to an end.  And the addition of AB, BC, and CD
will come to an end by completing AQ,
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through to ihe end; for successive withdrawals of
any constant magnitude, however small, will exhaust
any limited magnitude whatever.® The Unlimited,
then, exists only the way just described—as an
unlimited potentiality of approximation by reduction
of intervals, Unlimitedness is never actual except
in the sense in which we can say ‘ the day ’ or ‘ the
games ' are actual, whereas as potentiality it is
analogous to formless matter ; it never exists as a
thing, as a determined quantum does. Accordingly,
in this sense—as a potentiality—there is also an
infinite by way of addition, the thing we described
as being in a way the same as the infinite by
way of division, for in addition it will always
be possible to find something beyond the total for
the time being (in a convergent series) though the
total will never exceed every assigned magnitude
in the way that, in the direction of division, the
result does pass every assigned magnitude and will
always become still smaller. But, in the sense of
exceeding every finite magnitude as the result of
addition, the unlimited cannot exist even potentially,
if we reject the hypothesis of the physicists who
suppose some such actual substance as air or the
like to have bodily existence outside the universe
and to be unlimited. In that case indeed * infinity ’
would incidentally have an actual existence, though
not itself substantial. But if (as has been shown)
it is impossible that there should exist any such
sensible Body, as an accomplished actuality, it
follows thal there is not so much as a potentiality of
a sum of additions extending beyond all assignable
magnitude. The only potentiality of unlimited
additions, then, is the additions that are the
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¢ [See note on 201 b 20.—C.] .

¥ [The Platonists adopted from the Pythagoreans the
doctrine that all numbers are reducible to the numbers
from one to ten, because after ten we go back to 1, 2, 8, etc.
Theon Smyrn. p. 162 (Dupuis), Met. 1073 a 20, [084 a 12,

¢ On circular movement see Book VIII, chap. ix.
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obverse of the subtractions regulated by successive
divisions as already explained. And this is why
Plato himself distinguishes between two ‘infinities,’
thinking that he must have an infinite that could
exceed all expansion as well as all reduction.s But
although he postulates such an infinity, he never
makes any use of it; for in numbers he does not
admit either reduction without limit (since the monad
is the irreducible minimum), or increase without
limit, for the series of numbcrs stops at the decad.?
The fact is that the unlimited is really the exact
opposite of its usual description : for 1t is not that
‘ beyond which there is nothing,’ but that * of which
there is always more beyond.” And this is really
implied in rings that have no gem-sockets being
called ‘ endless,” because wherever you are you go
on to more. But the analogy is not complete, for if
anything is really to be ‘ endless * you must be able
to go on, not only to ‘ more,” but to what you had
never gone over or done before ; and this is not so
with the ring, for you keep on covering the same
part of it once more and once more, and it is only
the next point that is always different from the one
before it.c The unlimited, then, is that of which,
however much you have taken, there is always more
to take ; that of which there is nothing more to take
is not unlimited, but whole or completed. For we
define a whole precisely as that from which nothing
is absent, for example, a ‘ whole man’ or a ' whole
chest.” Ahd as with particular wholes, so when the
word is used in the strict sense : ¢ the Whole is that

4 [Avistotle refers to the use of 70 #\ow and 7o wiv to
mean ‘the universe '—the whole *in the strict sense,’ be-
cause il is not also a part of any larger whole.—C.]
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outside which there is nothing whatsoever; whereas
that from which something, no matter what, is miss-
ing and left outside is not ‘ All” And ‘ whole ’ and
‘ complete,” if not absolutely the same, are very
closely akin, and nothing is complete (feleios) unless
it has an end (felos) ; but an end is a limit.

So Parmenides was nearer the mark than Melissos ;
for Melissos speaks of ‘ the Whole ’ as ‘ unlimited,’
whereas Parmenides sets boundaries to his ‘ whole,’
that is ‘ equipoised on the centre.’® For ‘ whole’
or ‘all’ and ‘unlimited * are terms that cannot run
in double harness. What led them to give to the
Unlimited the impressive attributes of * all-em-
bracing * and ‘ all in itself containing * was the fact
that 1t has a certain resemblance to the whole;
for the ‘unlimited’ is really the ‘materal’ out of
which a magnitude is completed, and is the potential,
though not the realized, whole. It is ‘ divisibility
without limil ' in the direction of reduction or con-
verse expansion, and is not any determined whole in
itself, but only as the unlimited and ‘ material * factor
of the whole which is constituted as such by the
limiting and ‘formal’ factor. As ‘unlimited,’ then,
it is embraced and not embracing. Therefore qua
unlimited it is unknowable, since ‘ material,” as such,
is formless. So the unlimited were evidently better
defined as a part than as the whole, in the sense in
which ‘ part ’ means the ‘ material constituent,” as
bronze is a part or constituent of the bronze slatue.
For, if in tiings of sense the undetermined ‘ great
or small ’ were the continent and not the contained,
analogy would demand that in the noetic world also
the unintelligible should embrace the Ideas which
are the norm of intelligibility ; but it is contradictory
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CHAPTER VII
ARGUMENT

[WWhy number has a lower limit (‘one’), but no upper
fimit ; whereas magnitude 18 potentially (though not actually)
infinitely divisible, but cannot actually exceed every finite
size (207 a 33-b 21).

Infinity of time is derived from wnfinity of motion, and
this from the continuity (infinite divisibility) of magnitude
(b 21-27).
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and impossible that the unknowable and undefined
should embrace and define anything.

CHAPTER VII
ARGUMENT (continued)

Mathomaticians do not require an actual infinite mag-
nitude (b 27-34).

The infinite is * material cause’ ; iis essence, shortage ;
its subject, the sensible-continuous. Hence it is that which
is embraced or contained wrather than the continent
(b 84-208 a 4).—C.]

It follows also from the rationale of infinity that
it cannot exceed all magnitude, but depends on the
principle of division; for since it is analogous to
the ‘material’ it is contained, whereas it is the
‘ form ’ that is the continent.

It is also quite as it should be that in number there
should be an inferior limit, whereas it is always
possible to transcend any given number, but that in
magnitudes, on the other hand, it should always be
possible to make the small smaller, but there can be
no magnitude of unlimited greatness. The reason
is that unity, as unity, is atomic, the human unit,
for instance, being one man and not more than
one ;* whereas number is of more units than one,
and specifically of ‘so many,” so that you cannot
go further back than the mdivisible (for ‘two’
and ‘three,” that is, two ones and three ones, are
both numbers, qua more than one, but different

¢ See Gen. Introd. p. Ixxxv, and p. 22, note @, ~
VOL. I s 257
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8 [rapivvpe are defined as things which derive their name
from another name, with a difference of termination, e.g.
¢ grammarian ' from ‘ giammar’' (Cat. 1 a.l1). ‘Two’
and ‘Three’ (etc.) might be regarded as the dual and
plural (grammatical ‘ numbers ’) of ¢ one.” Simplic. 505, 18
explains that every number derives its name from the number
of ones it contains: ‘two’ means ‘ that which consists of
two ones,’ and so on.—C.]

b See Gen. Introd. pp. Ixxxix f.
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numbers, qua two or three respectively, and so with
the rest).® But since you can always make another
division of a magnitude into two, however many
divisions you have already madc to get it, you can
always conceive a higher number of divisions than
any given number however great ; consequently the
‘ possibility of more ’ is always there as a potentiality
that cannot be exhaustively realized, but can be
carried on through a greater than any assignable
number of steps. This inexhaustible ‘ number,” how-
cver, is not separable from the dichotomy, and its
‘ unlimitedness ’ is not an accomplished thing like the
magnitude itself that is the subjectof the dichotomies,
but is the accompaniment of the process of dichotomy,
always in the making and never made ;¢ just like
time, and the numerical register of time. So number
cannot be reduced below unity, but can be increased
indefinitely ; but the reverse is truc of magnitude ;
for a continuous magnitude can be divided beyond
any given smallness, but cannot be increased above
every given greatness. For any magnitude that
can exist potentially can exist actually; so since,
as we have seen, nothing sense-perceived can be
unlimited, a magnitude in excess of every finite
magnitude is an impossibility ; it would have to
transcend the heavens.

Again ‘ unlimitedness ~ does not stand for the same
thing in magnitude, movement, and time, but differs
in accordagce with their several natures in a deter-
mined order of priority. Ior continuity, in which
the unlimited potentialities inhere, has a stable
existence in magnitude, but movement (including
modification and growth) is continuous because the
magnitude over which 1l Lakes place is so, and time
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CHAPTER VIII

ARGUMENT

[4 final reply to the considerations urged {(chap. iv.) in
Javour of the ewistence of something infinite—~C.}

5 Aomdv &8 émeleciv kal’ obs Adyovsard dmerpov

¢ [¢f. Bk, IV. chap. xi. 219 a 12 Sp. 885). Literally, * viz,
o change (is called infinite) becaunse the magnitude over which
the change—of place or quality or size—takes place (is called
infinite) ; and time (is called infinite) because the change (it
measures is s0).'—C,]
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is so because it is the comparative register of move-
ments.® For the present, however, we shall deal with
them all as we want them, though we shall not
forget presently to attempt to give an account of
what each of them is, and why every magnitude is
divisible inlo magnitudes.?

Nor does this account of infinity rob the mathe-
maticians of their study ; for all that it denies is the
actual existence of anything.so great that you can
never get to the end of it. And as & matter of fact,
mathematicians never ask for or introduce an infinite
magnitude ; they only claim that the finite line shall
be of any length they please ; and it is possible to
divide any magnitude whatsoever in the same pro-
portion as the greatest magnilude.® So that the
question under discussion does not affect their de-
monstrations ; whercas actual dimensional existence
can only be found in actually existent magnitudes.

As to the so-called ‘ four causes’ or determinants,
it is obviously the ‘ material determinant’ to which
the unlimited must be referred, and its essence is
* shortage,” while the subject in which it properly
inheres will be the sensible-continuous. All other
thinkers, too, agree in working with the unlimited
as the ‘material’ (rather than formal) determinant ;
hence it is absurd to regard it as that which contains
rather than as that which is contained.

CHAPTER VIII

Ir remains to disarm the considerations urged in

b See Book IV. chaps. xi.-xii.
¢ [So they can obtain a hine as small as they want.—C.]
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¢ [See 203 b 18. The argument that there must be an
inexhaustible reservoir (dpx7) from which things may come
into e;nst(e"nlce is ascribed to Anaximander. (Cf. Diels, Vors,
2. 14,)—C.

® [Cf. 203 b 20, the argument: ‘What is limited isg
always limited by coming up to something (wpbs T wepalvar),
so there can be no (absolnte) limit, if one thing must always
come up to another. —C.]

¢ [Literally, ‘ nor is contact possible between any two
things you choose to mention.” This seems to be a distinet

oint in which ‘being in contact’ differs from ‘ being

imited.’—C.

4 [Cf. 208 b 22, * Number is thought to be infinite, be-
causc we can always conceive something beyond any
limit.'—C.]
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support of the existence of the unlimited not only as
a potentiality but as actually compassed. Some of
them do not follow as alleged from the admtted
premises; and the rest can be met along some
other line of sound reasoning.

(1) Admitting that things never cease to come into
being,® it does not follow that there actually exists
some sense-perceptible body unlimited in quantity ;
for though the sum of things be limited, things may
come out of and pass into each other without end.

(2) Again, being in contact and being limited are
different things.® Contact is a relation with some-
thing else, for there must be something to touch the
touched ; and this may happen to something limited
incidentally ; but ‘ being limited ’ is not a relation.
Also a limited thing need not be touched by a thing
homogeneous with itsclf and cannot be touched by
any other.c

(3) It is futile to trust to what we can conceive as
a guide to what is or can be ;¢ for the excess or
defect in such a case lies not in the thing but in the
conceiving. One might conceive any one of us to
be many times as big as we are, without limit;
but if there does exist a man too big for the city
to hold, for instance, or even bigger than the
men we lknow of, that is not because we have
conceived him to exist, but because he does ; and
whether we have or have not conceived him to
exist is a mere incident.

Time and movement are indeed unlimited, but

[#2w 10D doreos should mean °outside the city *—a
distinet illustration. Philoponus, 495. 6, says the most
accurate copies did not contain rof doreos but only #fw ol
TyAwovTou peyéfovs (rouréoTw of Eyouer ol dvfpumod). See
Diels, Zur Textgesch. p. 39.—C.]
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¢ [Or, ‘ Time and movement are infinite only as processes
in which any part you take does not subsist, and il is the
same with our conception of theni (z.¢., our conception can
always reach out to further time and further change, but
never embrace infinite time or infinite change as a completed
whole);  while magnitude (though infinitely divisible
potentially) is not actually reduced to the infinitely small by
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only as processes, and we cannol even suppose their
successive stretches to coexist.

All parts of a given magnitude do indeed coexist,
but neither by reduction nor by expansion can
its unlimited divisibility be actually carried into
execution.?

So much as to the unlimited, the sense in which it
exists and does not exist, and what it is.

subtraction nor actnally increased to the infinitely great by
a process of augmentation that we conceive.’ These may
be taken as furlher arguments that our unlimited power of
conception cannot establish the existence of infinites other
than those Aristotle has recognized.—C.]






BOOK 1V

INTRODUCTION

Tsm Greek tdpos, to the discussion of which the first
gection (Chaps. i.~v.) of thiv Book is devoteld, may mean
either ‘ place’ (Lalin locus) or ‘ space’ (Latin spatiun);
but what Aristotle is divectly concerned with here is only
‘ place,’ implying  position,” and not abstract or abgolute
‘ space ’ at all.

Failure to understand this has led to grotesque mis-
conceptions of Aristotle’s teaching and depreciation of his
intelligence.

When, in answer to the yuestion * where i3 it *’ we
mention the ‘ place ' that a thing ig in, what exactly do we
mean by ‘ place’ ?

The question had been confused by Zeno’s attempt to
show that the conception of things moving, or changing
their places, or being in ‘ places ’ at all, must involve us in
hopeless contradictions ; and Aristotle, who, unlike Zeno,
beﬁeves in the reality both of time and of place, beginsg
his investigation, as usual, by asking how we currently use
the word, and what ave the perplexities in which it seems
to land us. But from the very first he keeps firm hold of
the principle that would now be expressed as* the relativity
of position.» To speak of the ‘absolute’ position or
hlace—either of a point or of the universe—would have
{)een unmeaning to him, because ‘ position " only exists in
relation to some ‘ frame of reference.’ ¢

a Compare Clerk Maxwell's dictum (under the heading of
* Absolute space *’) that anyone “ who will try to imagine
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Tt iy impossible, then, to assign any place to the universe
as a whole, and since Aristotle’s universe was hounded by
the outmost heavenly sphere it was impossible to assign
to that sphere (regarded as a single whole) any place at all.

But Arvistotle’s universe hag determinate dimensions,
although it has no place. A thing’s place, then, is not
congtitutoed by its own dimensions, nor can anything be itg
own place,

Ho the universe is a body, or masy, that has no place,
because there is nothing elsc that it is in.  Can there also
—actually or conceivably—be a * place’ that ‘ hag nothing
init’?

It is obvious that this question may raise speculations
as to ‘ void spaces ' between, or within, the material con-
stituents of the universe, just as the ‘ unplaced * universe
itself suggests speculations as to an ‘ unmeasurable void ’
outside it. Thus a discussion of the ‘ void ’ which iy the
gubject of the second section of this Book (Chaps. vi.-ix.)
naturally dovetails into the discussion of ‘ place’ in the
first section. Thus it happens that suggestions, at least,
of “ gpace’ or ‘ spaces ’ are, so to speak, always there in
the offing, though Aristotle only indirectly concerns him-
gelf with them here. We may take it that xevéw [ =void
comes much nearer to our “ epace "’ than rémos [ = place
does.

We turn. now to the direct examination of Aristotle’s
doctrine of ‘ place.” To the question ‘ Where is the wine ?’
the answer may be ‘ In the flask ’ or * In the chest ' or ‘ In
the house,’ and so {orth, till we come ultimately to * Under
heaven.’

Now of these angwers it is only the first that tells us of
the ‘ proper * place of the wine, which it has all to itself.
The other answers refer us to places ‘ common’ to the
wine and to other things. But they all assigh some kind
of physical /imit, within which the wine is contained—the
wine only, or the wine together with certain other things.

the state of & mind conscious of knowing the absolute
})osition of a point will ever afler be content with our relative
knowledge ' ( Matter and Motion, London, 1876, p. 20).
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In developing the implications of this all-important
distinction between a thing’s proper place and a place
which is common to it and other things, it may be helpful
to vary Aristotle’s illustrations.

Suppose a stone to be sinking Lhrough a body of water
(or a bubble 1ising through it).” What is its proper place
at any moment ! Aristotle would answer ‘ The aqueous
gurface which at that moment constitutes its immediate
envelope.” This is vital to his conception of a place-proper.
The place-proper of the stone, at any moment, is not the
whale body of water but the aqueous surface immediately
enveloping it at that moment, and so too the proper place
of the wine, as conceived hy Aristotle, is not the bottle as
a whole, but the inner surface of the bottle. It is there-
fore (like any other surface, or length, or extension) a
reality, and even a quantitive reality, for things really are
long, and jusl so long, and really have surfaces of definite
dimensionality and (m case of a spherical surfuce, for
example) capacity. But an actual surface cannot exist
apart from some physical body whose surface it is.

Hence, for a body to be in a place it must be regarded
ag itself eontinuous, but as differentiated from its body-
continent. Undiflerentiated portions of the water in a
flask, for instance, are ‘ in ’ the whole mass, as the ‘ part’
is * in the whole,’” but not ag the located in the location, or
the content in the continent. But if a definitely limited
vortex could arise within the masg it would be differ-
entiated by its motion from its stationary aqueous envelope,
and the surface of the latter, in contact with the vortex,
would be its ‘ place.” Conceptually a continuous mass
can be subdivided indefinitely, but since surfaces cannot
constitute a mass any more than points can constitute
a line, there must always be some continuous mass
between an} two ‘places’s Thus a ‘place’ is never

¢ Aristotle, not being an atomist, undoubtedly believed in
the continuity of the ultimate matter, so that, for instance,
however thin the concentric laminae into which we suppose
a sphere to be divided, there must always be undivided malter
between the inner and the outer surfaces of any one of them,
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“in another place’ in the sense in which a content ig in
its continent.

A budy, then, is in a place constituted by a surface of
the body-continent ; and thiy smrface, though not itself
a physical body, must pertain to some physical body, of
which it is the smiface. And that physical body (except
in the case of the supreme heaven) must itself have a place.
So, ag we travel outwards, reaching, at every step, a place
which is the proper place of the body-continent we have
last reached {and the common place of it and of everything
within it), we come ultimately to the inner surface of the
revolving heaven, which is the universal place and is itself
unplaced. Compare Gen. Introd. p. Ixviil.

This inner celestial surface, as a whole, is stationary as
to its position relatively to the Earth, and it determines its
own centre geometrically. Together with the surface of
the Earth (which Aristotle regards as fixed, Introduction
to Chap. V. p. 318), this heavenly sphere and its centre form
a universal frame of reference, in relation to which all
things can have geomelrically determined places assigned
to them. These cosmic places, so deterniined, are abso-
Intely fixed and immovable, with respect to the universal
frame of reference, but they are not physical places, as
defined by Aristotle. Thus, if a vessel is moved about,
with its content in it, the content remains in the same
physical place; while that physical place itself (incident-
elly to the movement of the vessel whose inner surface it
is) is changing its cosmically determined place, or site.

Thus, if the surfaces of lamina B divide it from lamina C
within it and from lamina A outside it, the inner surface of
B (coinciding with the outer surface of C) will constitute
C’s proper place, and also the place * common ' to C and to all
that is within it, Whereas the outer surface o B will coin-
cide with the inner surface of A, which constitutes its (B’s)
proper place, and also Lhe place ‘ common ’ to it (B) and all
that is within it.

Adjustments to less simple and symmetrical cases involve
no new principle. The special case of rotution is treated in
the Introduction to chap. v. p. 317.
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It ig obvious that dire confusion will arise if physically
determined places and geometrically determined sites are
confounded. Yet they are both ultimately referred to the
sume frame of reference, and can both be naturally called
places (tipor). It is Aristotle’s concern to bring order
into the chaog that these confusiong have created.

Returning now to the question ‘ Can there be a place
with nothing in it 7 * we sec at once that Aristotle would
have had no hesitation in declaring that at any rate ithere
is no such place ; for he1egarded the universe as a plenum,
with no inter-atomie or inter-corporeal void or voids within
it. And moreover he thought he could prove that Demo-
critug and other believers in the ‘ void,’ while defining it as
‘ nothingness,” actually assigned physical altributes and
activities to it which made it a ‘ something.’

Ingide a place, therefore, Aristotle believed there was
always a physical substance with dimensional extension of
its own ; its ¢ place,” heing the inner surface of some other
body, wasg coincident with its own ouler surface.

This insistence that the ‘ place’ of a thing embraces it
and is not something intrapenetrant with it (the * space”
it occuples, as we mught say),is vital to Aristotle’s state-
menl of his ease. If it were no more than a matter of
definition, it would, in Aristotle’s opinion, be highly
serviceable in clearing away confusions. But to him—
with hig disbelief in the * void ’ and his conviction that to
identify ‘ place’ with it was to make it share its veiled
materialily —it was more than a matter of definition.
Compare the section on the ‘ void,” pp. 328 ff.

But in warring against the conception of a ‘ place * ag
a something inside the body-continent in addition to the
content, but coinciding with and interpenetrating that
content throughout its volume, Aristotle of course did
not mean to*deny the obvious fact that there are measur-
able intramural distances (so to express it) from point
to point of the surface-continent itself, as measuved across
it.~ Every such surface-continent, if rigid, has a definite
dimensional ¢ capacity,” and such capacity is exactly equal
to the dimensional © extension' of the content. In the
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case of n bottle the surface-continent deterinines the form,
or shape, of the tluid content. In the cage of the sinking
stone, on the other hand, it i the surface of the contained
hody as it passes through the fluid that determines the
(eoustant) form of the changiug surface-continent. But
in either ease the capacity of Lhe place " and the extengion
of the * placed ' reman dimensionally equal to each other.
Aristotle repentedly and expressly insists on this dimen-
gional equality, and his vse of the word chira (which may
conveniently be translated by ‘ room ') as a synonym of
tapos (place) shows that he never lost sight of it.

Arvigtotle, then, denies that there is such a thing as a
really empty © place with nothing in it But does his
teaching preclude the conceptual possibility of such a
thing 7

It appears from Themisting (4th century) that Galen
(2nd century) pushed the hypothesis of a ‘ vessel with
nothing in it,’ snd drew theoretical conclusions from it
kostile to Aristotle’s philosophy. 'Themistius himself can
only answer that the hypothesis is absurd, and that if the
content of o brazen vessel, for instance, could be taken out
of it without the entry of something else, the vessel, how-
ever rigid, would collapse, like a bag or bladder.

But let us suppose the air-pump, or some analogous
invention, to have suggested to Aristotle the possibility of
a really ‘ exhausted * receiver. It might no doubt have
disturbed his system in many ways, but as to the matter
nowuin hand I cannot think it would have disturbed him
at all,

He would have said: The whole actual universe has
no place, but it might conceivably have had one, if there
had been gomething more outside it (though it would not
then have been the whole universe), and thevefore, though
not an actual content (there bheing nothing to contain it),
it is—so far as its own composition iz concerned—a poten-
tial content. Just so, the inner snrface of a rigid receiver,
or vessel, if it had really nothing in it, would not actually
he a “place’; beecause it wonld not be the place of any-
thing, and that which is not the place of anything is not
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a place at all. Bat it would be a potential Place, and
would have an inherent ‘ capacity * of definite dimensional
magnitude.

Finally (to return to the ‘unplaced’ universe), does
Aristotle (as hag been alleged) believe that ‘ space’ is
limited, and that there ‘1s mo more of it outside the
heavens *? Tar from it. Ile does indeed hold that there
is nothing ‘ outside everything, yet embracing everything,
including itself. But he expressly says that, concep-
tually, we can project a line beyond the limit of the
universe, which implies, of course, that the universe itself
might conceivably have been dimensionally greater or
gmaller than it 1v. There is no limit to its conceptual
dimensious, then, but, whatever its dimensions might be,
an actual universe must have an actnal limit. For to
speak of a universe at once actual and limitless would be
to Aristotle a contradiction in terms ; since it would he
gpeaking of ‘ the realized whole of that of which there is
still some more.’

Thus Aristolle evades, if you like, or fails to recognize,
the metaphysical problem of ** abstract space.” But he
does not talk the nonsense about it with which he has
sometimes been discredited.
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A

CHAPTER I
ARGUMENT

What account are we to give of the place * in’ (* on,’ or
fat’y which we say a thing is, and from which it may pass
to anather * place ' ?

All things in Nature are capable of passing from this place
to that, but the heavenly bodies are susceptible of no other
change, such as change of quality or size. Thus ‘ local
mobilaty * iy the most unwersal phenomenon that the natural
philosopher has to consider ; and the very language in which
we describe every other mode of * passing from this to that’
(every other trans-ition-al change, that is) is derived from
terms that primarily apply to local movement.

Clearly, then, the natural philosopher must give some
account of the * place’ yrom and to which things move® (208
u 27-32).

e Note that in Greek there is a single word (kinfsis) the

rimary meaning of which js * movement,’ in the literal and
ocal sense, but which can receive, without violence, a much
wider derivative and extended sense than it is possible to
give to * movement ’ in English. Hence kindsis may always
stand for the typical representative of every kéind of transi-
tion, and may often be applied as an inclusive appéllation
of all transitions,—the passage from one colour to another,
for instance, or the growth from a sapling into a tree, The
translator must meet the difficully thus encountered as best
he can, and in different ways according to the context,

When Aristotle wants an exclusive term for * local move-
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CHAPTER 1
ARGUMENT (conlinued)

But it is no easy muatter to meet this reasonable demand ;
JSor there turn outl to be many assertions about the place of
things which we should be inchned to accept without nns-
giving as points of departure, but which lead us to mutually
contradictory conclusions.

To begin with, the phenomenon of ' displacement ’ seems to
establish the ' placc-continent ’ as something distinet jrom
its *content,’

And since the centre and periphery of the universe are
cosmic * pluces,” and the centre seems to have an influence on
the movement of heavy bodies and the periphery on that of
buoyant ones, cosmic * place ’ seems not only to be distinct
Srom its contents but to have « certain power of influencing
things to come to it (8 a 32-h 16).

ment ’ he employs the word phora.  This includes both move-
ment n a straight line (the ¢ranslation of modern text-books
of mechanics) and movement round a fixed point (rotation).
Aristotle was well aware of the principle that ** any displace-
ment of a bedy may be effected by a translation combined
with a rotation” eAnthony and Brackett, T'ect-book of
Physics, New York and London, 1908, p. 40). But he had
no technical term for ‘translation.” In many connexions
phora is best translated not by * local movement ' but by the
more ‘ active’ or  passive’ terms (as the case may be) of
‘trend ’ or * vechion.’
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ARGUMENT (confinued)

The primary and stable character of rosmic drrections and
positions windicated and illustrated (b 16-25),

Real existence of place assumed i the definition of
‘ vacancy ’ and accepted by Hesiod—but seems very amazing.
For what can it be? It has dimensions, but how can it be
a body? If as ‘continent’ it is distinct from its ‘ content,’
is every point wn it (for in that which has dimensiwons there
must be pointsy @ * point-rontinent * distinct from the * point
confained " an it £ Is it compounded of elements £ Hardly ;
Jor af us elements were conceptual it could have no concrete
dimensinus, which it has. And if its elements were physical
it would be palpable to the senses (and most of all to the

wsay  ‘Opolws & dvdyxn ral mepl témov Tov duoucov
domep kal mepl dmelpov yvwpllew, € Eotw i)
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/ N ’ 3 -~ 1 ¢ M
Tpayélagos 7 odlyé;) xal Ths kwijoews 7 kown)
pddiora kol wvpwwtdTy Kata Témov éotly, Hv
kadodpev dopdy.
"Exe. 8¢ moAdds dmoplas +( mor’ éorw S Tdmos:
\ ’ -~
o) ydp Tadrov dailverar Bewpobow € dmdvrawv
~ »
85 7@V dmapxdyrwv. € 8° 008" éyoper o¥dév mapd
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208b puévov mepl adTol.
"Ore pév odv éorw S Témos, Soxel 8jtov elvar

a Aristotle himself does not aceept this * general opinion.”
Only bodies have loeality, and other things than bodies
‘exist.'  Cf. Introduetion, pp. 268 ff., also Chap. iii. of this
Book, on the ambiguity of *in.
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ARGUMENT (continued)
primary sense of touch), which it is not. Is it then itself
an element * No; for nothing is ‘made of it It is
not the material of anything, therefore, nor can we imagine
it to be any of the other three causal or essential deter-
minants.

Andy if it ewists,  where’ does it exist?  And if it ewactly
Jits ils content does it grow when its content grows !  How
can it ?

These are the perplexities to which * common assump-
tions ' lead ws. We must start again, therefore, and
asswme nothing on the ground that it is ‘ commonly’
assumed, not even that such a thing as ' place’ ewists at all
(8h 25-9a 30).

The Natural Phﬂosopher has to ask the same
questions about ‘place’ as about the ' unlimited’;
namely, whether such a thing exists at all, and @if
so) after what fashion it exists, and how we are to
define it.

It is generally assumed that whatever exists, exists
‘ somewhere '@ (that is to say, ‘in some place’), in
conirast to things which ‘ are nowhere ’ because they
are non-existent,—so that the obvious answer to the
question *‘ where is the goat-stag or the sphinx?”
is “nowhere.” And again the primary and most
general case of ‘ passage ' or transitional change from
*this’ to ‘ that ' is the case of local change from this
to that ‘ place.

But we encounter many difficullies when we
attempt to say what exactly the ‘ place ’ of a thing is.
For accordmg to the data from which we start we
seem to reach different and inconsistent conclusions,
Nor have my precursors laid anything down, or even
formulated any problems, on this subject.

To begin with, then, the phenomenon of ‘ replace-
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ment’ seems at once to prove the independent
existence of the ‘ place’ from which—as if from a
vessel—water, for instance, has gone out, and into
which air has come, and which some other body yet
may occupy in its turn; for the place itself is thus
revealed as something different from each and all
of its changing contents. For ‘that wherein’ air
15, is identical with ‘ that wherein’ water was ; so
that the ‘place’ or ‘room ’ into which each sub-
stance came, or out of which it went, must all the
time have been distinet from both of the substances
ahke.

Moreover the trends of the physical elements (five,
earth, and the rest) show not only that locality or
place is a reality but also that it exerts an active
influence; for fire and earth are borne, the one
upwards and the other downwards, if unimpeded,
each towards its own ‘place,” and these terms— up’
and ‘ down ' I mean, and the rest of the six dimen-
sional directions—indicate subdivisions or distinet:
classes of positions or places in general.

Now these terms—such as up and down and right .
and left, I mean—when thus applied to the trends of
the elements are not merely relative to ourselves.
For in this relative sense the terms have no constancy,
but change their meaning according to our own
position, as we turn this way or that; so that the
same thing may be now to the right and now to the
left, now above and now below, now in front and now
behind ; whereas in Nature each of these directions
is distinet and stable independently of us, “ Up " or
‘above ' always indicates the ‘whither’ to which
things buoyant tend ; and so too ‘down’ or ‘ below’
always indicates the ‘ whither’ to which weighty
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and carthy malters tend, and does not change with
circumstance ; and this shows that ‘above’ and
‘below ’ not only indicate definite and distinct
localitics, directions, and positions, but also produce
distinct effects. The comparison of mathematical
figures illustrates the point. Ior such figures occupy
no real places of their own (not being material bodies
at all), but nevertheless acquire a right and left with
reference to us, thus showing that their positions
are merely such as we mentally assign to them and
are not intrinsically distinguished by anything in
Nature.

I“m'Lher, the thinkers who assert the existence of
the “void ” agree with all uthers in recognizing the
reality of ‘ place,” for the wnd is supposed to be
‘ place without anything in it.’

One might well conclude from all this that there
must be such a thing as * place ’ independent of all
bodies, and that all bodies cognizable by the senses
occupy Lheir several distinet places. And this would
justify Hesiod in giving pnmacy  to Chaos [ =the
* Gape '] where he says: “ First of all tlungs was Theog.
Chaos, and next broad- bosomed Emth 3 since before "
there could be anything else ‘room ’ must be pro-
vided for it to occupy. For he accepted the general
opinion that everything must be somewhere and must
have a place.

And if such a thing should really exist well might
we contemplate it with wonder—capable as it must
be of existing without anything clse, whereas nothing
else could exist without it, since ‘place’ is not
destroyed when its contents vanish.

But then, if we grant that such a thing exists, the
question as to how it cxists and what it really is must
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give us pause. Is it some kind of corporeal bulk ?
Or has it some other mode of existence ? Tor we
must begin by determining to whal category it
belongs.®

Now a ‘place, as such, has the three dimen-
sions of lenglh, breadth, and depth, which deter-
mine the limits of all bodies; but it cannot itself
be a body, for if a ‘body’ were in a ‘ place’ and
the place itself were a body, two bodies would
coincide.

Another difficulty. If a body has ‘place’ and
‘ room,’ the reasoning alrecady employed would show
that ils surfaces and other limits must also have them,
For ‘where’ the surface of ihe water was, ‘ there’
the surface of the air now is. But we cannot dis-
tinguish between a point and its own position, and if
we lose the distinetion here how can we find it again
at any of the steps as we go back through line,
surface, and bulk? So what becomes of the thesis
that all bodies have places distinguishable from
themselves ?

Then what kind of thing must we conceive ¢a place
to be ? Its properties forbid us to think of it either
as being an element itself or as being compounded of
elements—whether physical or conceptual. Tor it
has dimensional extension, which conceptual com-
ponents could not give it ; but it is not a body, which
it would nccessarily be if compounded of elements
cognizable by sense.?

Again, low are we to suppose that place affects or
determines things in any way? ILor it cannot be
brought under any one of the four causal or essential
determinants :—not as the ‘ material * of things, for
nothing is composed of it; nor as their * form’ or
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CHAPTER IT
ARGUMENT

This chapter consists of two unequal and disparate
poriwns,

In the first, Aristotle, following his usual method, puts
aside provisionally the difficulties he has enumerated and
opens his systematic investigation.

If (to vary Aristotle’s vwn illustration) we ask “ Where
w8 such and such a book?” the answer may be “ In the
house” or ' In the study ™ or ** On such and such a shelf ™
or ** Between such and such volumes "—(which volumes are
on the shelf, which shelf is in the study which . . . is under
the heavens).

Here * between the two volumes’ is the * proper’ place of

¢ Aristotle has alieady answered this by anticipation.
The ultimate cosmic Imifs exercise an effechve causation in
actualizing the potentialities of buoyant and heavy bodies.
(. 208 b 14,

¥ [Diels, Vors. 19 A 24.—C.]
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constituent definition ; nor as their contemplated
‘end’; mnor as setling them in motion, or otherwise
changing them.®

And vet again : If it hay an existence of its own,
“ where * does it exist ? L'or we cannot ignove Zeno’s
dilemma ? : If everything that exisls, exists in some
‘ place,” then if the place itself exists it Loo must have
a place to exist in, and so on ad infinilum.

Turther : If each body exactly occupies the place
itis in, then reciproeally each place is exactly occupied
by the body in it. But in that case what account are
we lo give of ‘ growing ' thmgs ? It would seem thal
their places must also grow, to keep company with
them, since they can never be less than the places
they occupy, nor the places they occupy be greater
than they are.

So, after all, we are forced by these perplexities
not only to ask what a ‘ place ' is, but also to reopen
the question that appeared Lo be closed, and ask
whether there is such a thing as ‘ place " at all.

CHAPTER II
ARGUMENT (continued)

the book in question, for it belongs to it cxclusively. All the
other localities, being  common’ to it and to other things,
are only called s place in virtue of the fact that they include
its real and groper place

Thus Aristotle introduces, almost incidentally, his own
definition of * place’ (to be elaborated and renderced more
precise subsequently) as that whieh immediately encompasses
the * place-occupying’ body, or substance, in question
(a 31-b1).

In the second section, by a rather joreed transition,
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ARGUMENT (confinued)

Aristotle returns (with special reference to Plato) Lo the
thesis that © pluce” ean be identified newther with * form * nor
Brel 8¢ 70 peév kal adro 10 8¢ kar’ dlo
Aéyerar, wul Tomos ¢ pév wowds, év § dmavra Ta
odpard orwr, & 8 Sios, év @ mpdiTew.
Adyw & olov ol viv év 1@ olpavd dre év TH
aépt, obros 8’ év 7O olpavd, ral v TH adpr 3é

o > -~ ~ 3 ’ 8\ v 7 o k)
5 OTL €V 7] ¥, o[Lots € Kat €V TAuT]y OTt €V

&3¢ TG TémW, Os mepiéyee 0vdey mAdov 7 o€,

El 8 éorw 6 rdmas 1O mpdTov mepiéyor TdV
cwpdray écactov, wépas T dv ein, wore dofeiev
dv 70 eldos wral 7 popdy éxdorov & rémas elvac,
& Ho'pt'{erfu T,é ,,ue'yeﬁog :cai 7 7:/’/}/7] 7 Tof ueyébovs:
T0070 ydp éxdoTov mépas. olrw uév oby aro-
mobaw & Témos 16 €xduTav €ldds €aTiw

¢ The spot of Farth is obviously only a part (though a
distinctive one) of the whole envelope. But Aristotle 15 not
meticulously scrupulous as to this, either here or elsewhere.
[év 7$8e T Témw can mean *in this (proper or primary) place,’
which has a position on the earth's surface.—C.]

“ A rigid continent, regarded as a mould, determines the
‘shape ' and the * appearance ' {<o far at least as the viaible
contour is concerned) of the fluid poured into it (say, molten
metal), which is itself indeterminate in shape.

Now the two original meanmngs of the Greek words
morphe and eidos {which Anstotle most frequently uses to
sigrnify * form,’ in the philosophical sense of ‘collectivity of
distinguishing characteristics ’z are precisely ‘shape’ and
‘ appearance.’ Moreover, in the case, so often used as an
illustration, of a statue, the ‘ shape’ does actually constitute
the ‘form ' in the plnlosophic sense, as distinet from the
metullic or other * material,” of the thing. 'Thus content and
continent become symbols of undifferentiated material and
difterentiating form in general.  And so, if * place ’ be identi-
fied with continent it may come to be confused with form.
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ARGUMENT (continued)

with  matter.  This, together with a stray return fo another
pmat already dealt unlh, closes the chapter (9 b 1-10 a.13),

We have seen that attributions are made directly,
invirtue of theirimmediate applicability, or mediately,
because, though not immediately applicable them-
selves, they include, involve, or imply something that
is immediately applicable, And so, too, a ‘place’ may
be assigned 1o an object either primarily because it is
ity special and exclusive place, or mediately because it
is * common ' to it and other things, oris the universal
place that includes the proper places of all things.

I mean, for instance, thal you, at this moment, are
in the universe becausce you are in the air, which air
isinthe universe; andinthe air because on ihe earth;
and in like manner on the earth because on the
special place which © contains and circumseribes you,
and nothing but you.’*

But if what we mean by the ‘ place ’ of a body is

its immediate envelope, then ‘place’ is a limiting
determinant, which suggests that it is the specifying
or moulding ‘ form’ by which the concrete quantum,
together with its component matter, is * determined.’
For it is just the office of a limit so to determine or
mould something. From this point of view, then, we
should identify ‘ place ’ with ‘ form.’?
Whereas if 1dentified with intramural dimensionality it may
come to be confused with material. Hence Aristotle’s repeated
insistence (94 20 f., the present passage, and 11 b 10-19,
in Chap. iv.) on the point that place is neither form nor
material. It would appear that Greek thinkers, hardly less
than Enghsh students, were in perpetual danger of being
dragged back from the full philosophical significance of
morphe { =form) by the vividness of its visual suggestions,—
sight being, then as now, ‘ the most despotic of the senses.’
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But if we think of a thing’s place as ils * dimension-
ality " or * room-occupancy ’ (to be distinguished from
the thing itsclf, as a concrete quantum) we inusl then
regard 1t as ‘matter’ rather than as ‘form,” for
matter  is the factor that is bounded and determined
by the form, as a surface, or other limit, moulds and
determines ; for it is just that which is in ilself un-
determined, but capable of being deterinined, that we
mean by matter. Thus, if a concrete sphere, e.g., be
stripped of its limit, as well as of its other determining
characteristics, nothing but its matter is left.

This 15 why Plato, in the ZT7imaeus, identifies
“matter ' and ‘' room,” hecause ‘room’ and ‘the
receptive-of-determination ’ are one and the same
thing. His account of the * receptive * differs in the
Timaews and in whal are known as his Unwritten
Teachings, but he is consistent in asserting the
identity of ‘place’ and ‘room. Thus, whereas
cveryone asserts the reality of * place,” only Plato has
so much us attempted to tell us what it is.%

It is no wonder that, when thus regarded,—either
as matter or as form, I mean,—* place’ should seem
hard to grasp, especially as matter and form them-
selves stand at the very apex of speculative thought,
and cannot well, either of them. be cognized as
existing apart from the other.

But in truth it is easy enough to see that its place
cannot possibly be either the matter or the form of a
thing ; for neither of these is scparable from the
thing itselfy as its place undoubtedly is. For we have
already explained that ‘ where * the air was ‘ there’
again the water is, when the water and air succeed
both Lo the surface-continent, and Plato to the intramural
dimensionality.

VOL. 1 U 289
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548. 1), Philop, 525. 16 (lemma) : airg codd.—@&]
2 [cimep 1 wopgny 41 7 tAy G (f. Simpl. 548. 6.—C.]

3 But consult p. 313, Chap. w., 212 a 14 ff. and
Argwinent,
® (fp. 40, [Syvianus on Met 1092 a 17, says that the later
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cach other, and so too with any other substance ; and
therefure its ' place ' can be neither a faclor nor an
intrinsic possession of the thing, butl is something
sepatrable from it.

In fact a ‘place ’ scems Lo resemble a vessel, a
‘vessel” bemg ‘a place that can itself be moved
about.”® And just as the vessel is no part of iis
content, so the place is no part of that which is in it.

A place, then, is neither the form of its ‘ content’
(inasmuch as it is not integral to it) nor its matter
(inasmuch as it is not the ‘content’ but the ‘ con-
tinent’). It appears, then, that whatever 1s ‘ some-
where ” 18 itself a defimte ‘something’ and also
has a definitc ‘ something else ’ outside it.

At which point we may remark parentheltically that
Plato ought to Llell us why the Ideas and Numbers
have no locality or place, of ‘ place’ is indeed the
* receplive factor,’—and this whether the said recep-
tive factor is ‘the great and small’ or (as he writes
in the Timaeus) ‘ matter.’?

Again, how could the elements severally make for
their proper places if place were matter or form ?
For there can be no place where there is neither
motion nor ‘ above ’ and ‘ below.” We must there-
fore look for place where such things are.

And if a thing’s place is intrinsic to itself (as it must
be if it is either its form or its matter), ‘ place * must
itself occupy ‘ place,’ for both the defining (formal)
and the intrinsically indefimte (material) factor move,
and change» place, together with the thing itself.

Platonism dihhngui.shed four kinds of place or space: d\Xos
obr Témos cwudtwy guawdy (physical space), d\Nos évidwy
eldow (matter), dA\os paljuerdr swpdrwy (imaginalion),
#\\os didwr Noywr (higher intellectual conception)—C.]
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B¢ dv pev Tolvuv avaykaiov elval Tu Tov Tdmov,
wal mdhw €& dv dmoproeiev dv Tis adrod wepl Ths
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CHAPTER III
ARGUMENT

(This chapler, still digressing from the direct hne of
advance, 18 mainly occupied by a discussion, elaborated in
substance, but highly elliptical in expression, whether a thing
can be * wn itself,’ g0 as to constitute its awn place.

The importance of this question hurdly veveals self till,
in a later part of the treatise (Book VIIL Chaps. iv. [I\), we
come to examine the sense in which an animal ran be sud fo
“move itself’ ; which latter question 1s crucial to Aristotle’s
whole theory of the First Cause. Compare General Intro-
duetion, pp. al, lvvvi s99.)

Different meanings of * ' (a 14-24).

Can a thing be “in itself’ ¢ Only of  is ambiguously
designated after its parts.  Thus (again tv vary Arstotle’s
tllustration) we might have: Question: * Has the lLettle

Mera 8¢ radra Anmréoy mooayds dAdo év dAAw

rs L4 1 1 ’ € 3 / 3

16 Aéperar. éva pév B rpbmov s S Sdiervdos év
- 3\ A £ h) 4 3 -~ 14 ¥

T xepl wal Sdws 76 udpos & TH Sdw. dAlov

3 [obx del év T adryg can be construed with peraBdihe: ral
seveirar,  Iorm and matter change at the same time as the
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They do nol stay where they were but are always
where the thing itself 1. So the place that was
already intrinsic in the thing has now come to occupy
the place the thing itself has come mto.

Turther, when mir becomes water the place (if
intrinsic to the air) will have vanished, as the aiv has.
For the nascent body (water) has not the same place
as the vanished body (air) had. But how are we to
conceive of a ‘ place ’ vanishing ?

So much for the considerahions, on the one hand,
that cownpel us to suppose that ‘ place " has an actual
existence, and those, on the other hand, which
perplex us as to Lthe mode of its exislence.

CHAPTER IIT
ARGUMENT (continued)

come back from the tinker yet £ Answer: ‘ Yes, and I've

put 1t on the fire, and it's just boling.! Here the * kettle’
means 1° the empty kettle, 20 the Jettle with the waler in it,

30 the water in the kettle.  So kettle 3° is wn kettle 1° and

both are comprised in kettle 20,  Not otherwise can o thing

be “in itself” (a 25-b 22).

The solution of Zeno's dilemma, alreudy mentioned, and @ 933

summary of conelusions, close the chapter (b 22-31).

At this point we must examine the different senses
in which one thing is said to be ‘m ' another.
(i.) The finger may be said to be ‘included in’ the

hand, or, to put it more generally, the part “in’ the

thing, not in every cass in respect of such changes as can
oceur in the same place (e.g. rotatwn of a sphere, changes of
quality) but moving whercver the thing moves,—C.)
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\ vy ’ ’ v ou 3 I3 ~
kal 70 €v ToUTw, AeyBijoerar 76 Blov év €avTd-
7 < b Ay ’ L v 14 ¢
30 /\e’ye'raL yap Kt KATA (LEPT], OOV Acuros Ot Ul

3 / 14 A / L4 \ 7
émdavera Aevin}, xal émoripwy 61 T8 AoyroTirdy.

a According to Aristotle the heart warins and the brain
cools, Health hes jn the balance. Cf. General Intro-
duetion, p. Iavi.

v ¢ Surfuce,’ here and on p. 207, means, of course, the
physical surface, not the absiract surface of mathematics,
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whole. (ii.) The whele is said to ‘consist in’ the
full tale of its parts; for there is none of the
whole ‘ outside * of the collective parts. (iti) In one
way ‘man ' is ‘ included in * the wider term * animal,’
or more generally the species 'in’ the genus.
(1v.) But yet in another way the genus as one factor
(the differentia being the other) is * included in ’ the
definition of the species. Or (v.) health may be said to
‘have its seat in’ the balance of warm and cold#; or
generally the ' form " to * have its seat in “{he matevial.
Or (vi.) one may say “‘ The affaivs of Greece lic ‘in’
the King’s hands ¢ or generally ‘ wherever * or “in
what place soever’ the prime initiative (or efficient
cause) resides,  Or again (vil)) we may say that the
motive Lo action *is found i’ the * expected good,’
or more generally “in the contemplated end’ (or
final cause). But the primary sense, from which all
these are derived, is that in which we say that a
thing is ‘in’ a vessel, or more generally® in a
place.’

And here the question may arise whether a thing
can be in itself or whether it must always be in some-
thing other than itself, if it be anywhere at all.

Now, a thing may be said to be ‘in’ this or that
either primarily on its own account, or in virtue of
some less direct relation. For instance, that which
is properly applicable to the part may be predicated,
by extension, of the whole. Thus we attribute pallor
to a thing the swrface” of which is pale, and knowledge
to one whdse intellect has ordered contents. If, then,
a whole should chanee to consist of two parts, one of
which is the ‘ content * and the other the * continent,’
then that whole, in virtue of the contained part, may
be said to be ‘in " that saine whole, in virtue of its
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A} Al 3\ E L4 k4 2 - ¢ k]
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¢ [ have changed the order of the clauses in this paragraph,
for the sake of lucidity.

T might ¢ drink a bottle of wine® or I might ‘ break a
bottle of wine'; and the bottle of wine I might drink 15 in
the bottle of wine T might break ; bul neither of them,
severally, is i itself,

¢ One is a quality and the other is its inunediate material
substrate | Met. 1022 a 16 év §§ wpuTw wédhoae yiyveohar, olor 70
xpipa év 1y émgareig), and thercfore neither of them can be
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containing part.? Tor example, though neither the
flask nor the wine can be said to be “in itself,” yet
the ‘ flask-of~wine ’ can. For the wine-content and
the flask-continent are both of them parts of the
same whole.?

In this sense, therefore, a thing can be in itself,
Lut not in the primary and direet sense.

I is like this :—Pallor is 1 a man (that is in his
body), because the pale ‘ surface " is ; and knowledge
is in him, because the well-stored ‘ mind 'is. But
these atlubutions are extended 1o the man in virtue
of the parts, as existing in the man, not otherwise. And
in the same way it 15 ouly while the wine and the
flask are taken together as a whole (not severally,
and asunder) that fhey can he regarded as parts of a
whole, to which their attributions can he extended.

And note that these two, the pallor and the surface,
belong to different categories, and are unlike cach
other in their nature and in their capabilities.

Nor, if we take all the meanings of “in’ successively,
shall we find that a thing can be in itself according to
any of them.

Nor can a thing be in itself, by virtue of definition.4
For to make it so, cach of the two parts would have to
be defined as being both of them, the flask as being
both flask and wine and the wine both wine and
flask. So, however much they were ‘ in each other’
by definition, the flask would continue io receive the
wine not in the capacity of itself being wine, but in
its flask-ca#pacity ; and the wine would be in the

so identified with the other as to make one ‘being in the
other ’ the same thing as ‘ being in Jtse]f !
¢ [rep Noyw, ‘hy process of reusomng as opposed fo a
review of all the instances (éraxriris).—C
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1 fadr@ Simpl. 564, 275 Bonitz: airg codd.—~C.]

¢ Compnre 195a 35 ff.  The man of general culture and
the artificer may comeide in the person of Polyeleitus; but

this does not make room for two men in his body.
v The sting of an ad infinitum as a reductio pad absurdum
consists in its being a series of ¢ steps that malce no progress,”
1262 each apparent advance landing you exactly where you were
4 hefore,  This is the point of the illustrulion from health and
warmth, The‘in’ that youend with is not the same *in’ thgt
youbegan with. Butwe have not yet heen told what o * place’
really1s “ in’ and bow it 15 “in it.'  'We have only been told
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flask not in the capacity of itself being flask, but in
its wine-capacity, Obviously then, as actually exist-
ing, they differ from each other; for the rationale
of the ‘ continent " is other than that of the ‘ content.’

Nor is it possible for a thing to be in itself by
coincidence of subject, since, if it were, two bodies
would have to coincide.®  Tor the flask itself can only
be in itself if that which has the receptive character
can be in itself in addition to its own content, to wit the
wine—or whatever it may be—that is already in it.

Thus the impossibility of anything bemng, in the
primary sense, i itself, is clearly demonstrable.

We shall now have no difficulty in escaping Zeno'’s
dilemma that either there is no such thing as a
place, or it must itself occupy a place ; for there is
no reason why the proper place of a thing should
not jtself be “in’ somcthing clse~——only not in the
same local sense as that in which 1ts own content
is “in’ jt. Similarly health resides ‘in’ the balance
of warmth and coolness as a habit (and is a vital
experience), whereas warmth and coolness, in their
turn, ‘cxist in’ the body as physical modifications.
And this involves no ad infinitum process.?

So much, then, is clear : that since the vessel is no
part of its own content (for the primary and proper
* thing in the place ’ is other than the * place the thing
isin’), a thing’s place can be nerther its matter nor its
form. It must be something other than either of
these, for both matter and form are intrinsic to the
‘ content,”* whereas 1ts place is extrinsic to it.

Let this close the discussion.
that it need not be a ‘place.” (. chap. iv. 211 b 1-5, and
Introduction, p. 270,

° |rod évbrros, * the thing that is in the place.”  Cf. Smmpl,
564, 29 roi yip év Téwy dvros dorl Tabra.—C.)
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CHAPTER 1V
ARGUMENT

Returning to the directly constructive side of his argument
(from the digression beginwing at 9 b 1), Aristotle proceeds to
consider :

The dale for the inquiry und the conditions which a satis-
Suctory solution should fulfil (240 b 32-211 a 11).

The problem of the nature of ‘ place’ arises in connexion
with the observed phenomenon of wotion, which mvolves the
change of place.  Varicties of local wmotion,  Shifting,
rotation, expansion or contraction.  Direct end depend-
ently-involved motion (a 12-23).

Place-proper, place-common, and place-universal. Cf.
chap. 1i. and Argument (a 23-29).

Place-proper wmplies a recognizable division, marhing
off the content from. itz embracing continent and allowing
of motion of the content ‘inlo,” ‘out of” or *within’ the
continent,~—whether thal conlinent wself is stationary or in
motion. Understanding by ‘undifferentiated’ the absence
of uny such division, we may speak of the parts of an
undifferentiated mass as being ‘in’ the whole mass * as
parts’; but for a part to have a * place " in that whole mass
there must be both differentiation and contact where the said
part, as content, meets its continent,—the continent being no
part of the content, hut dimensionally fitting of exactly,
Ct, Introd. p. 271 (a 29-b 1).

A part, or fuctor, of @ whole, which is not “in it as in o
place,’ may wmhere in 18, as vision does in the eye, or may be
coherent wih i, as the hand is with the body; but in
newher case when fthe part moves ‘ with’ the whole does it
move because it is ¢ in’ it, in the sense in which water 48 in ’
the casl, i.e. as o content in @ continent, or a placed in a
place (b 1-5).

This seems to estublish our definition of place. But it
wild be wstructive to confirm it by the method of exhaustion,
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CHAPTER IV
ARGUMENT (continued)

Enumeration of the four conceivable alternatives (b 5-9).

Exclusion of * form’ (b 9-14).

Tlwelusion of ' internal dimensionality.’ If a place is
conccrved as suomething (other than the material content)
inside the vessel~continent, extending from nner wall to
inner wall in every direction, then the vessel will be able to
carry that place about with of when it moves.  Rut since (on
this showing) the wvessel itself also occupies a place, which
place catends from its outer wall to outer wall, and therefore
includes the place occupied by ils content, two places will be
in the same place, one upon the vther. And o the vessel
itself changes its place, it takes the * place that is in it out
of * the place @ is 1tself w’ and puls it down wn another
plare.  Besides {on this shownng) all the undifferentiated
parts of the content are in places in the whole place. But
the whole pluce extends from wall to wall, and so the places
of the parts (one within the other indefinitely) must all be
superimposed upon each other. And when the whole place
shifts they must be collectively superimposed upon another
place s (b 9-29).

Exclusion of * matter’ (b 20-212 a 2).

Residuary hypothesis vindicated (a 2-7).

g'auscs of bewilderment as to ‘place’ enumerated (a 7-
14).
As a vessel has been called, by an extension of terms,
a ‘ movable place ' (because the place, though not directly

& Remembering that Aristotle regarded the ° void' of
Democritus® as demonstrably materal, and equating the
* void ' with what we should call * space,” we can sce that
he is trymng to commit behevers in the * void ’ to the paradox
that * picees of space’ ean be fenced off and carried about,
or laid npon each other, so that they coincide with and
interpenctrate each other,
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ARQUMENT (continued)

movable, accompanics the moving vessel, and is involved in
its movement), 86 @ cosmrcally deicrmined plece may, by a
lihe extension, be called an * immoralble vessel,’ hecause it
really is ' immovable > and s like a * vessel ’ in so fur as it is
a continent.

The pluce-universal 1s such a fived continent, or vessel.
So are (potentally) all cosmically determined places. Thus,
if theye is n physically determined pluce-common (like the
bed and banls of @ rever) which is cosnueally stable, and a
Jluid body (Like the water of the river) s passing through it
while a solid body (fike a boat on the river) is changing ite
place~proper in the fluid, the mind fends to regard the water

2100 Ti 8¢ moré dorw & 7omos, &8 v ypévoiro
? ; b A 3 - o -~
dovepdv. AdPwpev 8¢ mepl adrod Goa  Sowel
k] -~ 2] iy hY T 7 3 -~
dAylds kal adrd dmdpyew adrd.
3 - /7 -~
Afwbpey &y tév rdmov elvar mpdTov pév mepi-
A 4 ?
211 5 yov éxelvo ob vémos éori, wal undév Toli mpdy-
-~ 3
paros elvawr ére Ty mpdTov Témor uifr éddrTrw
piTe peilew: ér dmodelmeafar éxdorov kai ywpL-
orov elvass mpos 3¢ rovrots mdvra Tomav Eyew 10
N
5 drw wal Kdrw, kol dépecbor diver ral uévew
& tols olicelots Témois Exaoror rdv cwpdrwy,
~ -~ W
Tabro 8¢ wowely 7 dvew % kdTw.
(1" I4 8\ ’ \ A hY 6 s
mokeiuévawy 8¢ Todrwy Td Aourad Bewpyréov.
7 Se - y ’ o - 1
8¢t 8¢ mepdobar Ty ordfw olrw mowelofar,! Srws
! {The comma after rociofine might be omitted, lo indicate
that frws . . . dmodullfoerar is not governed by obrw, ' We
must try so to conduct our inquiry designed to give an

account of its nature, as to’ (satisfy three conditions which
any such account should satisfy).—C.]
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ARGUMENT (continued)

as * carrying’ the boat (as a vessel carrics something that is
moving ahout inside it), and to lucate the boat not by reference
to its own shifting place-proper, but with reference to the
banks winel forue a stable frame of reference both for it
and the wuter that forms ‘the whole rwer’ at the moment
(12 a 14£-21).

The cosnue plare-universal s the ultimate frame of
reference (12 a 21-29).

Epilugue.  Cosmuecally determined places do not grow, but
the capansion of « body wnvolves the expunsion of the physic-
ally deternnned surfuce-confinent, or place, that fits and
enverons it (12 a 29 sq.).

It should now be possible to reach a clear concep-
tion of what the place of a thing really is, by gathering
up such poperties of ‘place’ as appear to have
emerged sceurely as ils characteristies, and proceed-
ing as set forth m the sequel.

Well then, to begin with, we may safely assext—
(i.) That the placc of a thing is no part or factor of the
thing itself, but is that which embraces it; (ii.) that
the immediate or ‘ proper * place of a thing is neither
smaller nor greater than the thing itself; (iii.) that
the place where the thing is can be quitted by it, and
is therefore separable from it; and lastly, (iv) that
any and every place implies and involves the cor-
relatives of ‘above’ and ‘ below,” and that all the
elemental substances have a natural tendency to
move towards their own special places, or to rest in
them whensthere—such movement being * upward’
or ‘ downward,’ and such rest * above * or ‘ below.’

Taking these as our data we may now pursue our
investigation, and we must try so to conduet it (1)
that a full account shall be given of the meaning and
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# We are to see later on that it is a fact that ‘ heaven ' is
always moving (with the motion of rotation), but that it is
a mistake (however natural) to infer that it nust therefore
be always changing its place, and so must have a place to
change. (Y. chap. v.

® {Prantl takes the cluuses from émel (. 24) to dmwroudvwy
(L. 84) as a single sentence.  The new point is in the apodosis,
beginning drav wév ofv (1, 20),~C.]
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nature of ‘place ’; (2) that the problems we have
encountered on our way shall find their solution in it ;
(8) that the characteristics of ' place ” which we have
noted shall reveal themselves as integral to its nature
as we have defined it: and lastly (1) that the per-
plexities we have met shall be seen to rise naturally
out of the facts, as explained. No more can be
denanded of uny solution than that it should satisfy
all these conditions.

To begin with, then, we must recognize that no
speculations as to place would ever have ansen had
there been no such thing as movement, or chenge of
place. Indeed, the chicf reason of the perwistent
tendency to think of heaven itself as having a * place’
is that 1t is always moving.*

Now change of place may occur either by way of
translation, or by way of mercase and decrease, for
in this case too what was formerly in such and such
a place is now in a larger or a sipaller one.

Again, of things which are in motion some are
moved by the actuahzing of their own inherent
potentialities, and others only by being involved
in the movemenl of something elsc in which they
inhere ; and of this Iatter class again some (being
substantive) are capable of movement on their own
account as well (such are limbs of the body, or a
rivet in a ship), whereas others, like * whiteness ’ or
‘ wisdom ' (being attributive) are not so much as
capable of moving otherwise than incidentally, for
the only ssnse in which they move at all is that
they inhere in something that moves.

Again,” when we say that a thing is *in the uni-
verse,’ as though that were its place, it is because it
is in the air, which air is in the universe. And we
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say it is 1in the air not because it is in all of it, but in
virtue of 1ts heing embraced by a certamn surface of
the aw, which fits round it § for if the whole of the
air were its place, then the place a thing occupred
would not be of the same size as the thing itself,
which equality of size we have accepted as one of
our datn,

Such then—ithe inuer swface of the envelope,
namely—is the immedintc place of a thing.

Now if a thing is not separated from its embracing
environment, but is undifferentiated from it, it is
indeed “included in’ il—not, however, as in its
place, hut only 1 the sense mn which a parf is said to
be ‘included i its whole ; whereas when the thing
is differentiated fiom its immediaie conlinent but is
in direct contact with it, then it is ‘in’ the inner
surface of this continent as its innnediate and proper
‘ place,’——which inner surface is neither a part of the
content nor dimensionally greater than it, but equal
to it ; for when things touch each other their surfaces
coincide.

A constituent or part of a whole (visual faculty
as a ‘ constituent ’ of a seeing eye, or the ‘ hand’ as
a ‘part’ of the body) cannot change ‘ the place it
occupies in’ the whole, but it ‘shares with’ the
whole any change of place that whole may make ;
whereas a ‘ contained part,” such as water in a cask
or wine in a flask, which 1s contiguous with bul
detached from the ‘ continent part.’ can ‘ move about
in it '—and that whether the said continent move
or no. l'or the movement of the hand is ¢involved’
in that of the body, but the water is ‘ contained in’
the cask.

Trom all this the answer tu the question ‘ What
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L {perepmirre Simpl. 572, 17 (lemma), Philop. 553. ¢ —C.]

s 1Of Simpl. 571, 22 13 Sudaryua T peradd 1@ éoydrwy 7ol
mepéxorros Tor Téror, not (as ime:preted e.g. by A. E. Taylor,
Commentary on Timn[u.«x, p. 678) "a gap or interval between
container and contained,’ .2, between a pail 2nd the waler
it holds.~—C.]

5 In rejecting 76 (b 19) and rére (b 20) I follow the text
(app,\rently) of all the Gireek commentators. rémy is omitted
)y P. [el & #v 1t Sidornpa kad adrd mepunds elvar xal pévew ¢y
éavry (Them, 116, 12), Laas, Prantl, Carteron.—C.)
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iv place P’ already emerges. Tor we may take it
that il must be either (i.) the form or (ii.) the matter
of the body itself, or (1) some Lind of dimensional
extendon lying between the points of the containing
surface,” or (iv.)—if there be no such ‘intervenient,
apart from the bulk of the included body—the
contaming surface itself.

Now it is elear that no onc of the three first alterna-
tives 15 admissible ; though ¢ that which embraces’
may suggest the moulding ‘ form *; for the limiling
surfaces of the embracing and the embraced coincide,
It is true, then, that both the ‘place " and the ‘ form’
are linuts, bul not of the same thing, for the form
determines the thing itself, but the place the body-
continent.

But because the encircled content may be laken
out and changed again and again, while the cn-
circling continent remains unchanged-—as when water
passes out of a vessel—the imagination pictures a
kind of dimensional entity left there, distinct from
the body that has shifted away.

But this is not so ; for what really happens is that
(instead of anything being lef!) some other body—
it matters not what, so long as it is mobile and
tangible—succeeds the vacating body without break
and continuously. Whereas if that ‘ which abides
where it was ' (the place itself, to wit) were a dimen-
sional entity,® there would be an unlimited number of
‘ places * there ; for, when the water—or aiv—shifts,
all the portions of the water will play the same part
in the whole mass of water that that mass itself plays
in the vessel ; that is to say, each will leave behind
it a dimensional deposit constituting a * place ' ; and
at the same time the whole place of the mass of
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8 |Lnterally, * place in which they come to be’ (when the
vessel with its contents is moved).—C. ]

b For cuvexéds = dpowopepés ¢f. 212 b 5. For xwpifesfar as
apphed to the differcntiation of the homogeneous of. Ds
gen. et rorr. 315 a 8, [év Hpepotvry, fin (or ‘1n Ahe case of ')
a stutmnm‘y body.'-

¢ {Or, *‘the onlv dlﬂuence being that we imagine a
subject matter underly mg change because air is transformed
mto waler, while we belicve i the euqt(_m_e of the place
because water hay tuken the place of air.’ The ohjection
follows n the next sentence,—C. |
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water will change its place, if the vessel itsell
shifts, so that a place will come to oceupy another
place, itself the while bemg a nest of superimposed
places.

But in truth when the vessel as a whole, contents
and all, changes ils place, it is not true that the
contents, as a part of that whole, also change ther
place. On the contrary, they remain in the same
place ; for when we speak of water and air * replac-
ing ’ each other we vefer to the ‘ proper’ place in
which 1he one was and the other is, not to any
common place,” ultimately deternuned by its relation
to the whole cosmic place.

Agam, if a man looks upon * place * as undisturbed
by changes that come to pass in it, and also as un-
differentiated in itself, and as a confinuum, he may
liken it to matter.? For just as, when there is a
qualitative modification, there is a something that is
now white and before was black, or now hard that
was formerly soft—which 15 what makes us assert
the existence of matter,—so too when one thing
goes out and another comes in, while the place
abides undisturbed, that ‘ place’ may, by an ana-
logous working of imagery upon our minds, seem
to be an abiding ‘matter.” But there is all the
difference between ' what’ was air, ‘ that’ being
now water, and ‘ where ’ was air, ‘ there ’ being now
water.t

And then there is the conelusive consideration that
the ‘matder’ of a thing is not separable from it,
which its place is, and does not embrace it, which
its place does.

If then a thing’s place is no one of these three—

811

niy



212a

=l

1

14

ARISTOTLE

/ 3 N 4
lBos pifre M DAy wire Sdornud v del Hmdpyov
-~ -~ ?
érepov mapd TO ToD TPdypaTOS TOU pebiorapdvou,
~ 4
avdyten Tov Témov elvar 76 Aowmov T@V TeoTdpwY,
- A
0 mépas 700 mepiéyovros odparos.t Ayw 8é 7O
mepiexdueror a@ua TO KuMTOY KaTd dopdy.
- A} -~
Aowel 8¢ péya 7 elvar xal yademov AndOivar
3 ’ ’ 1 I3 \ * A
8 7émos did Te 70 mapepdaivealar ™ ANV Kai
™y popdiy, Kal 3id TO €v fpepodvTi TG TEPL-
éxorry ylveofar Ty perdotacw Tol pepopévou:
&vdéyeabar yap palverar elvar Sidomua jperald
-~ -~ 4
dAo 711 76y kwovpdvwr ueyeldv. ocupfBalderar
3¢ 7i real 6 drp Sordy doduaros elvar galverar
-~ [
yip ob udvor ra mépara 7o dyyelov elvar ¢
7 3 AY 1 b AY [3 7
Témos, dAAa kal TO peTafl s Kewdv.
» 3 1 A} k] -~ ! ’
Eore 8 domep 10 dyyeiov 7émos peradopntds,
¢ -~
olrw xal 6 Tdmoes dyyelov dueraxiviTov.
Ao Srav uev év xwovuévew T ko Kxal ueTa-
3 ~ ~
BdAAy T8 évrds, olov év moraud mAolov, ds <€v >’
dyyelw xpirar pdAov % 7émw T meptéyorte.
/A 83 2 7 Z ¢ ’ . 8 \ < ~
Bovderac drivnros elvar d Témos® o o wds
paAiov moTapuds Témos, 6T &m'm'rog S wls. wore
! [After gduaros Simpl. (680, 3) and Themist. (118. 8) read
kad' 8 cwdmrre TY TEpLEXOuEVE. (‘ For the con'nnent might
have some other limit as well ' Simpl,)—C.
2 {ws év dyyely | (mecording to Bekker). Tlus may be a
trace of an alternalive reading; «of. Simplic, 583. 23
(parﬂ.phr.) rhre ws ér dyyely éarlx' én Erelyy ol lfaros Tip pépel

Ti) mepéyavri aUTd pdNov § ds &y Témip. But XpiTat 1equ1rc‘5
ws dryyely (cett,, Themist, 118, 29).—C.]

312



PHYSICS, IV, 1.

neither its form, nor its matter, nor a dimensional
entity distinet from the dimensions of the entering
or vacating body—it must nceds be the fourth of the
allernatives, namely, the limiting surface of the hody
continent—the content being a material substance
susceptible of movement by transference.

So we sce that what makes ‘place’ appear so
mysterious and hard to grasp is ils illusive suggestion
now of matter and now of form, and the fact ihat
while the conlinent is at rest the transferable content
may change, for this suggests that there may be a
dimensional something that stays there other than
the entering and vacating quanta,—air too con-
tributing to this last illusion since it Jooks as if it
were incorporeal,—so that the ‘plaee,” instead of
being recognized as constituted solely by the surface
of the vessel, 15 held to he the dimensional interval
within the surface, coneeived as * vacancy.’

But now note that we have as good a right to
regard a place as “ an immovable vessel” as we had
to regard a vessel as a ‘ inovable place.’

And, from this point of view, if one thing is moving
about inside another, which other is alco 1n motion,
as when a boat moves through the water of a flowing
river, the water is related to the boat as a vessel-
continent rather than as a place-continent; and if
we look for stability in ‘ place,” then the river as a
permanent and stable whole,® rather than the flowing
water in it at the moment, will be the boat’s place.

)

s Thns, when we speak of ‘the River Thames® or
‘ithe Talls of Niagara® we do not mean lhe mass of
water which at the moment constitutes them, but a (com-
Pumlivcly at least) permanent and cosmically stable site o
ocation,
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T (kokhor Ii, Simplic. 607, 13, Philop. 591. 8 (lemma):
koxhw FGT, kurhe Simpl. 585, 11, 603, 27.—C.]

¢ I take mpdror {0 mean ‘basal’ here. It might also
mean ‘ the first stable surface-continent we come to ’ (moving
outwards). This would amount to the same thing. But 1
cannot take it (with the Commentators) as meaning * proper,’
which would surely be a contradiction 1n terms. [Simplic.
explains wp@ror as meaning o wposexés (immediately con-
tiguous) and equivalent to ka8’ 8 guvdwrrer 743 Tepieyoudvy (see
212 a 6 note). This sentence contains the final definition
of place, rather than the conclusion of the preceding argu-
ment.~—C.]

CHAPTER V ¢

INTRODUCTORY NOTE

Tue noteworthy departures from Aristotle's linguistic
usage in the first section of this chapter make it ditficult
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Thus whatever fixed environing surface we take our
reckoning from ¢ will he the place.

So the centre of the universe and the inner surface
of the revolving heavens constitute the supreme
‘below " and the supreme ‘above '; the former being
absolutely stable, and the latter constant n its
position as a whole,

And since what we mean by ‘upwards ' is the
direction taken by what is buoyant, and * downwards”’
that taken by what is heavy, the limiting surface of
a body towards the centre and that centre itself are
below it, and the limiting surface towards the inner
periphery and that periphery itself above it. So it
appears that place is a surface-continent that em-
braces ils content after the fashion of a vessel; and
further, that the place of the content coinciding
with its outer surface keeps pace with it as it increases
or diminishes dimensionally.?

5 [ talke this clause to referto datum (1i.) on p. 308, dpacarry-
ingits usual meaning of ‘ keeping pace with.” Those who take
it to mean * comeiding with * have Lo apologize for the phrase
as an waccuracy.  But it would be worse than an inaccuracy,
for it would be a surrender of Aristotle’s whole case, since
according to him the ‘ thing contained ' emphatically does
not comneide throughout with ils place. It 15 the error he is
most anxious to refute. In any case this clause has the air of

a * boulder ’ that has detached itself from some other context
and 15 a ‘ stray ’ here,

* CHAPTER V

INTRODUCTORY NOTE (continued)

10 believe that it came, as we have it, from the Master's
own hand. DBut nevertheless it rests upon a very sound
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INTRODUCTORY NOTE (continued)

Avistotelian basis and suggests valuable developments
of his teaching. To understand and appreciate it, it is
necessary to discuss in some detail a difficulty that every
caveful student of Aristotle’s cosmography must have felt.

[t must be bome in mind that Avistotle conceived
‘ heaven,’ as a whole, to be a nest of concentric and hollow
revolving spheres, in frictionless contact with each other,
each of them containing, immovably fixed in its snbstance
(hetween its ouler and ibs inner snperficies, that is), the
heavenly body (or, in the case of the stellar sphere, the
heavenly bodies) which it bore with it as it revoived.

These splieres, taken separately, are ‘ parts * of heaven
ag awhole and may be called * the heavens” or, individually,
the * stellar heaven,’ the ¢ heaven of Satwrn,’ and so forth.
They are composed of a kind of ‘ matter ” which, unlike
that of onr elements and their compounds, iy capable of no
modification or change save that of rotatory movement.

This premised, we have to consider two unquestionable
articles of Aristotle’s belief: (1) The universe as a whole,
and speeifically * heaven " as a whole, and most specifically
of all the stellar heaven individually, ‘has no place.
(2) Heaven, as a whole, rotates; and so does each heaven
in particular, inclding the stellar heaven.

Now each of these propositions carries ils own implica-
tions with it, and Aristotle nowhere explicitly develops
and harmonizes them. They arve, however, perfect&y
consistent with cach other, as I must now try ta chow,
without travelling outside Aristotle’s own data.

"The coutents of a stationary vessel can abviously change
their relative positions, and therefore the places-proper
which they mutually constitute for each other. But can
they, as a whole, change their collective plale-common ?
Clearly not ; for a cosmic place cannot change at all, and
a physically determined place can only move with the
body or substance which determines it—in this instance,
the vessel which we have supposed to he stationary,

But here two queations arise. (1) Question: ‘ You say
816
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INTRODUCTORY NOTE (conlinued)

that the contents of a stationary vessel eannot change
their place ag a whole. But if reery part of what is con-
tained in the vessel is changing 1ty place with respect to
the other parts, may not the whole be said to  be moving ' ?
Answer: ‘ Yes, but not as a whole.! It is ‘all of it
moving,” then, but it is not ¢ changing its collective place.’

(ii.) Suppose the several parts of the content to retain
their mutunally determined places and positions with
respect 10 each other (as if they were ri(fmlly connected
and in that sense formed a continuous whole), hut to be
differentiated, say, by colour. If such a content should
rolate within the vessel-continent, wonll the whole, as a
whole, be moving with respect to its place-continent ?

For this question to have any meaning we mnust suppose
the veseel-continent (though rgd and statwnary by hypo-
thesis) to be in some way differentiated, no less than the
content.

In such a case we may at leagt say ihat the change of
angular distances between points on the outer surface of
the content and points on the mner surface of the continent
constitute a change of * rotational position,” or a change
in‘ the kind of place ’ that content and continent constitute
by rotation,

But in such a case what could we mean by saying that
a given change in ‘ rotation-constituted place” was due
entirely to 2 rotation of the content, the continent having
remained stationary P

We could only mean that with respect to some chosen
type of stability—say a more comprehensive vessel that
contained them both—the content showed a rotatory
change, and the continent none. But this system of
reference wall at last bring us to the outmost shell of the
universe—aceording to Aristotle the stellar heaven. Here
there ig nothing outside the vessel-continent to refer to,
and we seem to come to a stand.

Up to thix point we have followed pretty closely (as will
be sven by an actnal examination of the text) the hints
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INTRODUCTORY NOTE (confinued)

and obvious implications countained in the section of
chapter v. now under review—whether we ascribe these
hints to an authentic Aristotelian hasis or to the work of
an intelligent and sympathetic redactor. But whoever
the author or redactor may be he fails us just at this
critical point.

But it is also just at this point that Aristotle himself,
in a passage of unchallenged authenticity in the De cnelo,
takes up ihe tale; for he finds the standard of stability
that is wanted in the ‘direction of gravitation.” He
agsumes (and here it most be admitied that he really begs
the question—though he hegs it in a highly original and
instructive manner) that if a body were projected vertically
from the Barth (r.e. perpendicularly to the tangential
plane at the point) it woulsl fall back again upon lhe same
spot from which 1t rose. If we accepted this assumption
as true, it would follow that, during the ascent and descent
of the migsile, the heavens had twmed round over the
stable line of gravitation, while the Karth had remained
stationary under it. Had the missile alighted at a different
point from that at which it started it would have followed
that the Earth had turned round under the direction of
gravitation, during the period in question. This completes
the answer to the second question,

It ig starlling to notice that (in spite of the complica-
tions introduced into the question by the consideration of
the law of Inertis—unknown to Aristotle, though he was
in grievous and almost conseious need of it) Galileo, with
his experiment from the summit of the tower of Pisa, and
Foucault, with his pendulum, had to disprove Aristotle’s
axiom (and show that the earth does turn round under the
constant aclion of gravitation wpon the missile or the
pendulum) hefore they eould disprove his deduction from
it. They brought a more instructed plea before the court
and obtained & contrary verdict. But it was the same
court that they appealed to.
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INTRODUCTORY NOTE (confinued)

What the author or redactor of the section under review
has dane, therefore, is to show that all the heavens except
the vutmost of them have ¢ places,” though not of the same
Kiud a3 those which bodies eapable of trandlation have,

Further, Sumplicinsg quotes a certain Maximus, pre-
sumably Maximus of Epirus (a reputed teacher of Ju{ian
the Apostate,and therefore contemporary with Themistius),
in connexion with Uhis very phrave ‘ the kind of place’
which the heavens make for each other. It is to the effect
that when Avistotle, 1 the e caclo, says that rotation
“tu the left 7 is the natural rolation of heaven, he is apply-
ing local language to st (though it is not “ in a place”).

Aud lastly, Themisting makes the naive hut suggestive
remark that though the outost heaven 15 not neghboured
by anything on il outer surface, yet smee it is neighboured
by Lhe heaven of Batnrn on its inner sarface, 1L may be
cunsidered as in a place “ on the inside.”

One can see that all these tentatives are feeling for the
needed distinetion between two senses s which bodies
A aud B ean he said to have * moved ' or to have * under-
gone a change of place’ with respect to cach other as
wholes—the one sense involving translation and the other
not nvolving translation but only rotatwon. This dis-
tinetion was presumably perfectly clear to Arvistotle, for
though he nowhere expounds it expheitly with reference
to the matter now in hand, yet he iy never embarrassed,
ag his comumentators are, by any perplexities of thought
on the subject,

The section that follows must be spuriouns, It was
evidently ahsent from the text of Themisting, and it causes
much embagrassment fo Simplicius and also, in his degree,
to Philoponus. Whatever its origin it is an unintellipent
attempt to supply what ity author felt to be an omission
in the demonstration that the account given of ‘ place’
{ulfils the conditions set forth earlier in this Book.
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ARGUMENT

The universe, as a whole, has no place—excepl the kind of
place in which Rotation only, and not {'ranslation, is possible.
But since both the components of the unwerse, heavenly and
elemental alike, are all susceptible of * movement’ after their
f‘aSpectz'vo Jashions, the universe itself wmay be regarded as

moving,’ in @ certain sense, in virtue of the mobility of
all ats parts.  Iekewise everything, including the outmost
sphere, may be said to be * in the universe,’ 1n the sense in
which * the parts are in the whole,” though not in the local
sense of”* content tn continent’ (212 a 31-h 18).

In the local sense of content in continent, each of the
elements from earih up to fire finds its natural abode * in the
place’ constituted by the elemental or heavenly body (us the
case may be), that is* newt neighbours above " to it. HBut the
heavenly body itself, as a whole, has not any place (b 18-22).

?Q hY . A o k] Al -~ 7
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by A ¥ A 4 1 14 1

8¢ wal dvw wral wdrw, Soo éxer mhkvwow ral
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s ‘Instead of being the celestial substance which 1t
actually is.' As to ‘ having no place’ the nature of the
continent-uncontained would make no diffcrence. The
essential 1s that there shonld be nothing outside 1t But this
parenthelical supposition of a possible alternative is lost
sight of at once, and the discourse proceeds on the assump-
tion that we are dealing with a universe whose outer shell is
nol * water or anything you like,” but the celestial substance
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ARGUMENT (continued)

The nature of * place’ being now understood, all the per-
plexities that were noted m chap. i, of this Book, us rising
ont of confused idens on the subject, at onee disappear.  We
have not to suppose thut eosmue spaces grow, nor that a
point hay a place other than itself, for we have shown that a
limit is in no case ‘1w’ that which @ lunits as content 1
continent, though it does belviy to it and is * wnvolved in’ 1.
Newher need we suppose two bodies Lo be e the same place
when the contents of @ vessel change, for the vacating body
leaves no materially dimensional entity behind it (b 22-29).

[Lhe elements seel: the relalive positions proper fo them
because in these positions they have neighbours akin to them ;
and stay there because, in a sense, they form, at their margins,
parts of homogeneous wholes with those nerghbours (b 20-213
a 10).]

Epogue (o 10-11),

It follows that if a body is cncompassed by another
body, external to it, it is “in a place’; but if not,
not. As to sach an ‘ unplaced ' body (be it water or
anything else ¢) 1ts parts may be in motion, for they
embrace each other, but as a whole it can be said to
“move ' only in a special sense. For as a whole it
cannot change its collective place. But it may have
a motion of rotation, which motion 1s what con-
stitutes the ‘kind of place ' with respect to which
the rotating purfs move.

Now in the universe there arve some parts which
do not move up and down but do rotate ; and others
(such as arg susceptible to condensation and rarefica-
tion ¢) which can either rotate or move up and down.
of the concentiic spheres. Simplicius notes the * great
obscurity » caused by the linginstic violence of this passage.

® Amnstotle’s own phrase here would surely have been
** such as have weight and buoyaney.”
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¢ [Simplte., Philop. and Themist. understand év réry éori
(not  kweirar) with 7& wév sad’ aird (I 7) and 74 8¢ xard
aupfeBands (I 12),  * Some things are 1n a place per se, a.g.
every body capable of translation or growth is per se *some-
where ' ; but the heaven as a whole 15 not * somewhere *
nor in any particular place . . J—C.] "

? The Commentators note that gualification is necessary
mn the case of the outmost sphere,  Cf. Introduction to this
chayiter, p. 319,

® Themistius (120, 21-26) and Philoponus (603. 10)
point out that xar' dM\o, not xard osuuSefyxds, would
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Moreover, as already observed, some things are
only potentially in places but others actually so. So
that if a mass is continuous and homogeneous, its
parts are only potentially in places-proper, but if
they were so divided as to be in mutual contact (as
if in a heap), they would have actualized places-
proper.

And again, some things move ® an their own account
(all elemental bodies, to wit, are susceptible of place
change, whether by transference or growth); but
the heavenly mass, as has been said, cannot change
1ts place as a whole. Nor indeed has it a place to
change, seeing that there is no body-continent
embracing it. But after the fashion of its own
motion it constitutes places for its own parts, since
one parl embraces another.?

Other things there are which cannot move on their
own account, but whose motion is involved in that
of something else. Such is the * vitality,” * aliveness’
of a living organism. And such too is the heavenly
mass, for all its parts are i places, after their own
fashion, since they embrace each other spherically.c

Heaven therefore ‘ rotates,” but the universe has
not a ‘ where,” for to have a * where ’ a thing must
not only exist itself but must be embraced by some-
thing other than itself; and there is nothing other
than the universe and the sum of things, outside that
sum, to embrace it.

It is true, then, to say—" all things are in heaven’
(if you admit the doubtful usage of calling the uni-

be the proper Aristotelian quahfication of the motion 700
otpavob.  The former refers to chap. in. of this Book to
illustrate the distinction. I think they are right, but perhaps
351 b 8-10 somewhat blunts the force of their objection,
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¢ Aristotle notes this curjous use of the word otpuvés in
the De caelo i. 9 (278 b 20 1.).
? With Themistius I understand xwyréy to be used in
the sense of mwafprcdy, which would be equivalent to
* elentental ’ or * susceptible of up and down movement.’
¢ Here ‘aecther’ is obviously a synonym for ‘fire.'
Aristotle frequently warns us that when Anaxagoras says
oaeads, * gether * he means *fire,’ but he bimself condemns this
Mo P usage.  On the other hand he accepts the currgnt usage of
his own time, by which the fifth or heavenly cdua (the sub-
stance of the celestial spheres) was called acther. But (so
far as the indexes of Bonitz and Heintz reveal) Aristotle
himself does not employ the word at sll, apart from quota-
tions and references. (It accurs in the spurious De*munde,
392 a &.)
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verse ‘ heaven ' %), but what constitutes the place-
universal is not the whole rotating actherial mass but
the inner surface of that mass, which is at rest and
is in contact with the world of modifiable substances.?

So earth is naturally surrounded and embraced by
water, waler by air, air by acther,® aether by heaven,
and heaven itself not at all.

It is an casy matter now to show that our definition
of place smoothes out all the perplexities that have
arisen. For we are not compelled to think of * place’
growing, on its own account, to accompany a growing
body ; nor of a point secupying ‘ place ’; nor of two
bodies being in the same place; nor of ‘intervals’
having an independent material existence  For what
lies between point and poini of the continent is the
body, whatever it may be, that forms its content,
not the dimensions of that body, as existing inde-
pendently of 1t.  Also you can assign a ¢ something
wherein it resides ' to a place itself, but only in
the sense in which the limit ‘ resides in’ the body
it limits, not as the content is ‘in ' the continent ;
for *in * has local significance only when applied to
materially movable bodies, and there are cxistences
other than these.

[And that each element should make for its own
place amongst the others is only what we should
expect ; for in the succession of elementary bodies
the neighbours with which each is in unforced contact
are kindred to it. And note that between the several
parts of the homogeneous element itself there is no
action and reaction ; but at the margins where the
different (but kindred) elements are in contact, they
act and react npon each other.
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¢ A vortex, so individualized, would not tend to rise or
fall in its homogeneous environment.

® The general doctrine of the transition from water to air,
ete., is expounded by Aristotle in the De gen. of cor. A §
and B3 4, and the De eaelo, I' 5. An account of it will be
best reserved for treatment in connexion with the doctrine
of Growth and the Void (p. 310 of this vol.). The present
passage 15 a confused and unintelligent attempt to fore-
shadow it. Simplicius points out (and tries m vain to
palhate) the fallacy of treating the material as ‘ part’ of the
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And it is equally natural for the elements severally
to rest in the places that belong to them, for the
relation of each element, in 1ts own portion of the
whole place-universal, to 1ts neighbours is that of a
separated part of a single element to the whole of
that element—if one should make a swirl within a
body of water or air, I mean.®

And this is how air is related to water; for air is
the form and water the material, the air in a sense
being the actualizing of water, since the water is
potentially air, as mdeed the aw is potentially
water, but in a different way, This will be gone into
more closely later on.? Tt was, however, necessary to
touch on it here, for the context demanded it ; and
what is vague n this exposition will become clearer
under fuller treatment. If, then, the same thing
is both matter and fulfilment (water, to wil, being
both ; but the one in potentiality and the other in
actuality), each aspect of it would stand somewhat as
a part to its whole. Water and air, then, when
separated are merely in contact, but are homo-
geneous when both become one in actuality.]

This concludes the account of ‘ place,” and the
demonstration of its real existence and of what
it is.
form (before it has received it) instead of part of the com-
positum (after it has received the form).

The transition from water to air is from the lower to the
higher form, and is therefore quasi-constructive; whereas
the reverse transition 15 quasi-destructive. Hence the  but
in a differeft way.’
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CHAPTER VI
ARGUMENT

Close connexion between the problem of  place,’ and that
af ‘void " or  empty space,’ coneerved as ' place with nothing
ot (213 a 12-22),

Anaxagoras and others who denied the ewistence of the void
missed the point, for they only showed that ‘air is not
nothing ' not * that there are no interspaces of vacancy in the
world " (a 22-h 2),

The believers in the void, on the contrary, did at least arque
to the point.  They alleged as proafs @ (1) that nothing could
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CHAPTER VI
ARGUMENT (continued)

move unless there were emply places for it to move inio
(Melissus aitvanced this argument as sound, but treated ot as
a reductio ad absurdum, and g0 concluded that * nothing
ean move ') (b 2-14) ¢ (2) that bodies can contract into the
void spaces contamed i them (b 14-18) ; and (3) that with-
out vacaney nothing conld grow or expand (h 18-22).

The Pythagoreans, too, had lheir doctrine of numerical
and other vard interspaces (h 22-84).

We must take it as pait of the natural philosopher’s
task to refleet on the eaistence or non-existence, and
the “how " and the “what,” of * vicancy ' no less than
of * place.”  TFor indecd the conceptions formed of 11
lead to arguments for and against its very existence
exactly analogous to those concerning place, inas-
much as the believers in its reality present it to us as
if it were some kind of receptive place or vessel,
which may be regarded as full when it contains
the bulk of which it is capable, and empty when it
does not. Thus ‘place’ and the ‘filled ' and the
‘vacant ’ would all be one identical entity under
varying aspects or conditions of existence.

We must begin our inquiry by examining the
grounds on which the existence of the void is main-
tained, those on which it is denied, and what we may
assume to be universally admitted as fundamental to
our conception of it.

We shall find that those who have attempted to
refute the doetrine of the void have not grappled
with that which its advocates ave really driving at,
but only with an incidental error in their presentation
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¢ [Or * Those who try to show that there 1s no such thing
do not disprove what ordinary people mean by * vacancy,’
but their arguments miss the point.’—C.]

b [Diels, Vors, 46 A 68-69.—C.]

¢ Think of the water-clock as an open vessel with a small
aperture at the bottom.  When it is ‘empty ' invert it,
place your finger over the aperture and force the inverted
vessel into water,  Uinless you remove your finger, the water
will not rise into it, thus showing that it is not really empty,
but filled with air, which keeps out the water. {Cf. Problems
xvi. 8, 014 b 9 . ; Empedocles, Irag. 100.—C.]
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of the case.r This apphes to Anaxagoras® and all
who have followed his line of argument : what they
did was to demonstrate Lhat a is a physical substance
by inflating bladders and showing thew strength of
resistance to compression, and by intercepting the
escape of the air from water-clocks.®  But what those
who believe in the void really mean by the word is
* dimensional interval without any substance per-
ceptible to the senses occupying it ' and, because
they regard sensible substances as the only things
that exist at all, they express this by saying * in which
there 15 nothing at all.”  And they regard things full
of air as empty only beeause they had not recognized
the sensc-percepthibility of air and so did not know
that ‘ anything * was there.? But what the denjers
of the void have really to show is not thai air is an
actual substance, but that there is no such thing as
a dimenswonal entity, other than that of material
substances, existing in such detachment and actuahtys®
as to intervene between one body and another and so
break their continuity. That there is such an entity
is the contention of Democritus and Leucippus, and
many other natural philosophers, Or it might
perhaps be maintained that, though material exist-
ence is continuous throughout the cosmos, the void is
a something existing outside il.

So they who deny the void are not fairly facing
the question in dispute. In this the defenders of the

8 The old,commentators found no difficulty in filling up
the elhpticity of this passage as I have done. But the Didot
text cuts the knot by inserting a w4 before revés, 1 think
wrongly ; for though 1t makes the construchion and transla-
tion easier 1t is far from unproving the argument, It may
well be, however, that some words have fallen out here,

e The * actuality ' is important,
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s [Diels, Vors. 20 B7,§7; De gen. et corr. 325 8 2.—C.]
¢ Aristotle evidently attaches little value to such allega-
tions. Ile takes no serious notice of them. Cf. p. 310,
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doctrine have the advaniage over them; for they
maintain (1) that there could not be such a thing as
local movement at all (whether of transference or of
growth) without ‘ emptiness’ for it to move into,
since the ‘ full * could not allow anything to move mto
it. Because, if the full could receive anything into
itself so that two bodies coincided, then any number
of bodies might coincide ; for no reason ean be given
why not three and so forth, if two. And, if that were
so, the smallest body could reccive the greatest into
rtself 3 for many smalls make a great, so Lthat if many
equals can coincide, so can many uncquals. Melivsos ¢
indeed malkes use of this very argument to prove that
there is no movement in the universe ; for he accepts
the proof that movement implies the existence of void,
but denies the possibility of any such existence, since
‘ void ’ is not an ' existent.’

Such then is one of the alleged proofs of the exist-
ence of the void. Another (2) is that certain sub-
stances seem to contract and to thicken, This is
exemplified in the alleged?® fact that casks can
receive their full complement of wine and the wine-
skins as well, which is attributed to the bodily
substances drawing up into the vacant interspaces
and so becoming denser.

And further (3) it is generally supposed that growth
is made possible only by the void, * food ' being a
bodily substance and its coincidence with the ‘ fed’
being therefore impossible. In support of this, what
is said about ashes—that they will absorb as much
water as the vessel they are in would hold if it were
empty—is appealed to.

The Pythagoreans tvo asserted the existence of the
void and declared that it enters into the heavens out

333



ARISTOTLE

7 1 e ’ v ! o 8 ’
213 b rvedparos s dvamvéovTy kal To Kevdv, 6 diwopilel
2% a5 Proeis, ws Svros 7ol kevol xwpiopold Tivos
-~ ~ ~ ] A -~
rdv pels xal [this]* Swoplocws kai Tobr’ elvar
-~ ~ -~ A}
npdrov év Tols dpifpols 70 yap xevov Bopilew
™Y Plow adTdv.
2 ~ \ P N, cay
EE dv pév odv of pév daow elvar ot 8’ off daot,
oxeBov rotadra kal Tooabrd éoTw.

i [wvetuaros codd. : mrebua, Hewdel : mvefud re Diels (ibid.)
coll. Simplic, 651, 26 E\eyor yip éxcivor 78 revdy éreoiévar g
kbopt olov dramvéorti frot elowvéorrt alr@ domep mwrelpa damd
To0 Etwhev mepucexvuérou, Philop. 615, 22.—C.]

3 [r#s del. Bonitz.—C.]

CHAPTER VII
ARGUMENT

Repetition and development of the theme that opened the
preceding chapter. Implied definition of the ‘wvoid’ as
* dimensional interval containing no heavy or buoyant sub-
stance.” Is this equivalent to not containing anything at
all ? (213 b 30-214 2 11),

Anothey definition, at once more explicit and more guarded,
defines it as dimensionality with no compositum of any kind
in it ; which condition would be met, if it were the ultimate
material of all things, or matter devod of foren, But this
is to make it the Platonic (not our) ‘ place’ ; and we have
seen that it is fundamental to * place, however conceived,
that the body ‘ in @ place’ should be able to leave it, which
is mot true of 1ts * matter. Indeed the definition of ' void’
as * place with nothing in it * makes it unnecessary to repeat
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of the linutless breath—regarding the heavens as
breatlung the very vacancy-—which vacancy * dis-
tinguishes * natural objects, as constituting a kind
of separation and division between things neat to
cach other, its prime scat being in numbers, since
it is this void that delimits their nature.?

This then is a fair summary of the number and
character of the grounds alleged for believing or
disbelieving in the existence of the void.

o Apparently the essential discreteness of number was
emphasized by the Pythagoreans under this figure of
vacancies so scparating numbers that they never could
become continuous, See Gen, Introd. p. Ixsxvi.

CHAPTER VII
ARGUMENT (continued)

the arguments already urged 1 dealing with © place,” which
showed both how the conception of self-eaisting dimensionality
arises and why it is an illusion (214 a 11-26).

It remarns to show that the alleged proofs of the existence
of void are inconcluswe. It is not wmphed in motion,
whether * motion ' includes every kind of change or only local
movement ; for aring or ¢ sphere may move round its centre,
every part following sumultaneously in the track of s pre-
cursor, A wortexr in an otherwise undifferentiated medium,
aeriform or liguid, is another case of the same principle.
Nor do the phenomena of expansion and econtraction or of
growth yustfy the hypothesis of the voud, and the real
difficulties of that hypothesis are only aggravated by it
(214 a 26-b 11).
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@ If we pin them down (perhaps to alternatives) we shall
bie able to draw logical conclusivns which will put its reality
ta the test.

® {.e. no qualitive expertences which are not things are
recognized by them as evisting,

¢ [8ef ~ydp aTN. is obscure in counstruction and interpre-
tation. (1) Carteron translates: ‘en effel il faut que le
vide soit un liew oit il y ait extension d'un corps tangible.
(2) Perhaps, ‘for thal in which (as in the void) there is
extension of tangible body (we. room, whether empty or
full, for an estended body) must bhe a place (and a pomt 18
not a place),’ or (3) * for it (the pont, if it were a vord) must
be a place in which there is extension of tangible body (but
a point is not that).'—C.]
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To delermine whether the void exists or not, we
must know what they who use the word really mean
by it.¢ The current answer is, ‘a place in which
thereis nothing.”  But that is in the mouths of people
who consider that nothing  exists " except material
substances ; ¥ so they mean that a body must be in
a place, but a place in which there is not a body
must be absolutely empty ; so that wherever there
is not ‘ body ’ there is vacancy. Again they regard
all corporeal substances as ‘ tangible ' and this they
regard as identical with ‘ possessed of gravity or
levity.” Thus we may logically expand their defini-
tion of the void as * that in which there is nothing that
is either heavy or buoyant.” TFor this, as we have jusi
said, is implicit in their actual words; but no one
could suppose them to mean that a point is a void,
though it complies with the definition just given.
We must add that in defining a void as a place they
assign to it dimensionality as of a tangible body.?
However, this seems to be one conception of the
void : ‘ that which is empty of all tangibly perceptible
body '—' tangibly perceptible ’ being equated with
‘ possessed of gravity or levity.” So. on this line of
inquiry, if we go on to ask whether dimensional
extension would be empty if it were coloured or
sonant, presumably the answer would be, * If it were
still capable of receiving corpoveal bulk, yes; if
otherwise, no.’ ¢

¢ If light,and sound can be propagaled over void spaces,
are those spaces still empty while they are passing through
them ? A curwous anticipation of the question raised m
connexion with the hypothesis of the * lumnferous acther,’
Is the space that only contains the ethereal vibrations that
constitute light full or empty ?  Can it interpenctrate bodies?
Does it pervade infintte space (whalever that means !) ? ete,
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¢ [The identification of matter and space is attributed
to Plato, 209 b 11.—C.]
¢ It is difficult to be sure what * inseparable ' and * separ-
able’ here refer to; and the commentators are not con-
vineing, I take it to mean: ‘' If we mean hy ** place ” the
inner surface of the contaning body which is inseparably
inherent in that body itself, it is clear that the void cannot
be that kind of place. If, on the other hand, we mean the
intramural space apart from any body contained, we have
seen that neither has that any independent and detachable
existence.” [Aristotle argues against the exstence of (1) a
void ¢ separate from bodies,” in the sense of a spatial frame
containing bodies (e.g. atoms) moving about in it, with empty
intervals between them, chap. vii. to 216826 (2) a void
oceupied by hodies, 216 a 26-b 21 5 (3) voud interstices inside
bodies, chap, ix.—C.] -
° Because, as we saw, the dimensions of the retreating
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Accordmng to another representation, however, the
void is * that in which therc is no conerete compositum
uniting form and matter, or corporcal entity.” It is
from this point of view that some thinkers regard the
void as the “matter ’ of corporeal entities, regarding
it as identical with ‘ place,” to which they assign the
same rdle.® But this will not do, for things cannot
detach themselves from their mateiial, and what the
believers in the vord are in quest of is something
from which things can separate themselves and come
away.

Now since we have already determnined the nature
of ‘place’ and the way in which it does or does not
exist, and since the void (if there is such a thing)
must be conceived as place in which there might
be body but is not, 1t 15 clear that, so comeeived, the
void cannot exist at all, either as inseparable or
separable 32 for what is meant by 1t is not body but
the bodiless dimensions of body. So we see that
vacuity was supposed to have an independent exist-
ence of its own because ‘ place ” was so conceived,
and for the same reasons. For those who have given
‘place’ an existence of its own, apart from the
corporeally extended bodies that successively occupy
it, have done so in view of the phenomenon of local
movement,? and so too with vacuity, the essential
function assygned to vacuity in this connexion being
that of the medium ‘in which’ the motion takes
place, which is just whal certain other thinkers
would say af space.

body that are inherent in it ure not left behind itas a * place '3
whereas, if we suppose il to have dunensions that ean be left
behind, we are led 1nto many self-contradietions.  Cf p. 309,
4 [anety local movement * resulfs.’ b is obtained.” Bonitz
(Index, 316 b 14) compared the phrase 6 avrds et Aoyos.—C.]
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* 3iyp may mean either the revolution of a ring or of a
wheel round its centre or the swirl of 4 vortex within a
medwm only differentiated from it by not sharing the
movement,

® One explanation of contraction is given and one of
expansion, but both are evidently meaut to apply to both
expansions and contractions. The_ expulsion and intrusion
hypothesis is probably introduced with reference to the
supposed case of the wine and wine-skins (213 b 16), though
we are not told how to apply it. In any case it 15 of minor
importance. On the other hand, the theory that matter
is inbinsically ‘ contractile’ (i.e. capable of. dimensional
expansion and contraction while preserviag its continuity)
is  of fundamental importance to Aristotle’s physical
philosophy.

© Water ' = representative liquid,  * Air’ = representa-
tive gas. '

4 In this passage Aristotle shows neither how the dilemma
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But the truth is that the sclf-existence of vacuity
is not involved in any way whatever in the fact of
motion. This needs no proof, if * motion ’ be taken
as the typical and inclusive expression for every
kind of *passing from this to that,” for a plenum
might undergo qualitive modification without the aid
of any vacuuwm—though this obvious fact escaped
Melissus,  But. further, even for motion in the re-
stricted sense of veetion and rotation vacuity is not
necessary ; for things can simultaneously give place
to each other without there being any intervenient
dimensionality sejunct from the moving bodies, as
is evident in the case of the rotation of continuously
coherent bodies and also in the vortices of liquids
through liquids.s

Nor does condensation necessarily imply the
entrance of particles into vacant dimensional
interstices ; for we may suppose the condensing
body to be squeezing out some foreign substance
thal it contained, as water for instance when pressed
together extrudes the air that is in it. Or we may
suppose a body to expand under the influence of
qualitive modification without anything else entering
into it as in the case of water becoming air.?

To put the case more generally, the arguments
derived from the phenomenon of growth or expansion
and from the case of the water poured into the ashes,
refute themselves by proving too much. For the
problem of growth lands us in ihe dilemma :4
Either thesgrowth does not occur in any and every
part of the growing body, or things grow without
the access of any corporeal substance, or two bodies

rises nos how it ean be solved. But the queslion is treated
at length m De gen. et cor. A 5.
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CHAPTER VIII
ARGUMENT

Let us now rehearse our reasons for denying the reality of
a self-existent and self-constituted ‘ void’ (in the sense of
abstract or absolute ‘ space’) such us some thinkers have
agsumed.

Mere limutless vacancy cannot be, as is alleyed, the cause
of motion either in the proper sense of vection and rotation
or as the type of all  change’ or * passing.”  Indeed it 18 only
in the narrower sense that anyone makes the claim for it.
And in this sense we see that the clementary bodies have eack
their specific direction (fire ‘ up’ from the centre and earth
‘down’ towards the centre, for example) and obviously
mere ‘ vacancy ’ cannot diffvrentiate its causal action so as
to produce these different effects (214 b 12-17).

Again, if the void be concetved as the potential reeipient
of body that lacks the actuality of having received it, then,
if we start with it as an undifferentiated emptiness outside
all body and with a body that has no differentiated trend, how
could there be anywhere in the vacancy to which the body
should go rather than anywhere else or rather than remain
motionless ¥ For it cannot go into the void every way at
once (b 17-19).

The same argument applies to those who allege an un-
occupied void not as the cause but the condition of movement,
on the ground that a body cannot move into a pluce ewcept if'
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can occupy the same spacc—our friends, then, are
attempting to solve a problem common to us and
to them, but they throw no light on the nature of
the ‘ vacuity ' they wish to establish-—or the whole
growing body is vacuity and nothing else, if the body
is growing or expanding at every point and can only
do so where there is vacuity to grow or expand into.
The sume argument applies to the ‘ ashes * cage.
Obviously, then, theie is no difficulty in refuting
the arguments urged to prove the existence of vacuity.

CHAPTER VIII

ARGUMENT (rontinued)

that place b a something which is detached from hody and
unoccupted (b 19-232)

1t s quite natural that the same reasoning should be re-
peated in dealing with the void and with ‘ place’ ; for o
applies to the void, and whenever the champions of the * void '
try to define 1t, they can only do so by making it (with what-
ever qualification) a kind of place (b 22-24).

And then how can any determined vr defined place or void
be' in’ place or void at large Ilor it is one thing for a given
undifferentiated mass to be * in’ a body differentrated from
it that abides unaffected by s departure, and another thing
Jor a given ‘ space’ io be in abstract or undifferentiated
“ space.”  This latter could but be * in ' as the part is“in " the
whole, not as the content locally ‘ in’ a continent digferentiated
JSrom it (b,24-27).

[Void, so far from being necessary to motion, makes
motion vmpossible (b 28-216 a 1),

The natural motion of the simple bodies is prior to all other
motions, but could not veeur in vord (n 1-14).

A projectile conld not move w vord (a 14-22).
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ARGUMENT (continued)

The speed of a momng body varwes ether (1) with the
resistance of the medium traversed or (2) with its own weight
or Lightness. (1) If water offers (say) twice the resistance
of air, the times taken to traverse equal distances in water
und air will be as 2 to 1. Bul vod offers ¢ zero resistance,
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dnol daat, Mywpev mdAw.
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¢ * Return,’ because the treatment of fopos hus already
covered from one point of view what will now be re-investi-
gated from another, namely in relation to motion.

* When you suppose the kenon to be emptiness within a
topos, or the fopos 1tself to be abstract dimensionality, this
is to say abstract spacc; in eher case it can exercise no
influence on the entrant body to determine its motion or rest,
We must iemember that our present hypothesis is tat bodies
have no inherent trend of their own but 1f they had, the
direction in which their trend would manifest ifself would
depend et any moment on the relative gravity or levity of
the immediately adjacent material surrounding—a funection
which yacancy could not perform,

344



PHYSICS, IV, v

ARGUMENT (continued)

and should be traversed in no time at all (a 24-1 232), Ifit
took any teme, 1t ean be shawn that it would travel through a
plenum and a void in the same time; which is absurd
(h 22-216 a 11). (2) In a void all bodies, however hyht or
heavy, would move al the same rate ; which 18 impossible
(a 11-28).

A woid ocenpied by bodies s superfluons, if we concewe
the bull: of a body us distinct from its qualities (n 23-b 21).
—]

Ler us rveturn ® to the demonstration that vacuum
with the independent existence thal some assign to
it does not really exist.

Tor it each of the elementary bodies has a natural
trend of its own—fire upwards, and earth downwards
and towards the centre—it is clear that vacancy
cannot be the cause of these trends. Of what kind
of motion-change, then, can it be the cause ? For
it is just of this local movement that it is supposed
to be the cause and that it is not.

Again, if, when there is vacancy, there is some-
thing that might be called a place bereft of any
material content, whither shall the body placed
in it move? Clearly not anywhere-or-everywhere,
And the same argument applies to those who hold
that ‘place’ is itself something that exists apart
from matter, into which the travelling body is
carried. For how can the body placed in it
either move or stay still?® And it is nothing
astonishing sthat the same argument should occur
positively with respect to the up-and-downness of
place as we eonceive it (which makes vacancy super-
fluous ag the condition of movement of the elements)
and with veference to the supposed nature of vacancy
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¢ We have shown that the vacuum cannot be the cause
of the up-and-down motion natural to the several clements,
because that is already determined by their relation to the
supreme cosmic place and by the nature of the several media
in which they may find themselves, causing them to rise
through media less buoyant than themselves and to sink
through media less dense than themselves but to rest in those
of the same gravity as themselves. We are now to prove
further that, even if the motion of the natural bodies were
not already accounted for without recourse to the idea of
vacuity, it would still be vain to introduce vacwmity as the
cause of these movements, For lhe movements are differ-
entiated from each other and vacancy as such 13 undiffer-
entiated, and if this is nothing hut the same argument taken
from the negative side, this is nothing surprising. For
those we are arguing against, by defining the kenon as a
kingd of topos and ioéms itself as bare dimensionality, reduce
topos and kenon to wdentity.

® For in a vacuum, supposing the body in question to be
‘in? it as determined or Jocated by it, any portion of that
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itself (which precludes all possibility of its being
such a cause in any case); for our adversanes
reduce both place and void to meve abstract dimen-
sionality. And indeed how can anything he iz
either ¢« place ' so eonceived or void, in the proper local
sense of “in Pt But when (as with us) the place of
a body is external to itself and has material exist-
ence of ils own as ils contents come and go, this is
not what happens but the parts of it exist in it as
parts exist in the whole, not as the content in the
continent.® Finally, in whatever sense the void is
identified with ‘ place,” when ‘ place ’ in that sense
is shown not to exist the void vamshes with it.¢

But indeed on reflection we see that the assertion
* motion is impossible except into vacancy ' is not
only untrue but the contradiction of the trath, for

body would equally be determined by the special space
assigned to il and occeupied by it.

¢ This passage 19 hghtly passed over by Themistius as
identical in purpurt with 2{1 b 19 ff. which has alrcady
heen dealt with,  Phtloponus further remarks on the relative
Iucidity of this former passage, contrasted with its obscure
and truncated form here. [Simplicius, 665. 26, says that
ol yip cvpPaiver . . év T B\w 15 added in certain copies after
kal wds 8% évéarar év rhmwyp (sie) B év 7§ kerd ; which would
be plain enough withont the addition.-~C.] 1 take it to
be an interpolation. In any case it is difficult {o get any
sense out of 1t and it has no independent value, [Simplicius
explains : When a whole body 14 put in a Flace, it is held
that the whole occupies the place, whereas the parts, 1if con-
tinuous, are in that whole which is in a place, but not n
a place on their own account unless they are separated from
the whole and their continuity with respect to it 1s dissolved.
The resulting absurditics are set forth at 211 h 19.—C.|

4 The boldness of the explanation and general snterpreta-
tion of this seclion 18 supporled by all the old commentators,
Greek, "Arabie, and mediaeval Latin,  Averroes 18 more
than usually helpful here.
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o {Anaximander first declared that the earth was freely
suspended and was not held in place by anything] but stayed
where 1t was §id Tip opolay wdvTwr drbarasiy, Hippol. Ref. 1.
6.3, Aristot. De caelo 205 b 11 & Tiw dporéryre pévew, Plato,
Phaedo 100 4,—C.]

b Plato’s * matter "' is not conceived by him as eguivalent
to * nothing,” but at the same time it 15 * not anything ™

848



PHYSICS, IV. vin.

it is impossible for there to be any motion at all if
there be a ciccumambient vold. Just as it has been
asserted that the earth is at vest by the law of
symmetlry,® so must it be in vacancy, since no
preference can be given to one line of motion more
than to another, inasmuch as the void, ay such, is
incapable of differentiation.

To begin with, cvery motion must be ecither
natural or forced, and there can be no such thing
as forced movement if there is no natural movement
(for forced movement is movement counter to that
which is natural, and the unnatural presupposes the
natural) ; so that, unless every natural body has a
natural movement, there cannot be any other
movement at all.  But how can there be any natural
movement in the undifferentiuted limitless void ?
TFor qua limitless it can have no top or bottom or
middle, and qua vacancy it can have no differentiated
directions of up and down (since ihe non-cxistent
can no more be differentiated than ‘ nothing ’ can,
and the void is conceived as not being a thing, but
as mere shortage?):. whereas natural trends are
differentinted and differentiate the substances that
manifest them. So it follows either that nothing has
any natural trend in any direction or (since this 1s
not so) that the supposed vacancy-as-conditioning-
movement 1s a fiction.

In the second place, projectiles move when the
body that impelled them is no longer in contact
with themy, whether this be due (as some suppose)
till it 1s differentiated by *“form.” [Or, ¢ the voud is regarded
us a sort of * nothing —a no-thing in the privative sense.
The Atomists called the void ‘ nothing,” meaning not that
it was .non~existent (i dv dwdds), but that it was not any
thing {uy év 7i)—the only * things ' being sohd atoms,—C.}
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8 [dvreweploraois is deﬁned by Simplicius (on 267 a 12 ff.)
as the interchange of places, when a body A thrusts a body B
out of its place and occupies that place, and B similarly dis-
places C, and so on until the last displaced body occuples the
place of A,—C.]

b Here we should suppose Aristotle to have in his mind,
not the ‘' vast inane ” eneral, but either a vacant space
across which, or unlumteg space into which, the prajectile
is launched. Tor the impact itself wmust have a direction
velatively to the movement of the impelling body and the
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to a circulating thrust,* or to the air being set by
the original impact in more rapid motion than that
of the natural movement of the missile towards
the place proper to it. But in vacancy ncither of
these agencies would be in operation, so that nothing
could go on moving unless it were carvied. Nor
(if it did move) could n reason be assigned why the
projectile should ever stop—for why here more
than there? It wmust therefore ecither not move
at all, or continue its inovement without limit, unless
some stronger force impedes it.

Yeb again, we are told that things go into vacant
spaces because they offer no resistance; but i
vacancy there is no resistance m any direction, so
that, as to direction of movement, 1t would be a case
of enc-as-guod-as-another.?

A further proof of our thesis is this : We see that
the velocity of a moving weight or mass depends on
two conditions: (1) the distinctive nature of the
medium—water, carth, or air—through which the
molion talkes place, and (2) the comparative gravity
or levily of the moving body itself, other conditions
being equal.

(1) Now the medium reduces velocity all the more
if it is itself moving in the opposite direction, but it
also reduces it, though in a lesser degree, if it is
quiescent ; and this impedium of motion is propor-
tional to the resistance the medium offers to cleavage,
which is to say its density. Thus, if one medinm is
easier to cleave than another, the time taken in

cenlre of gravity of the body impinged upon. A frame of
reference of some sort, therefore, is imﬂhcit in the hypothesis
of any impact and projection at all,  But it does not look as
if Aristotle had thought this out.
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¢ Ilere and elsewhere I follow the usual custom of simplify~
ing the cumbrous mathematical methods often employed by
Greek writers, The paruphrase, I trust, accurately repre-
sents the reasoning of the original,

& And however often you ¢ don't take any,’ you will never
have taken all, whereas if you take some (Bowever little)
often enough, you will eventually have taken all. [17 dore
Egrat, a7 literally, ¢ consequently four will have to consist of
the amount by which it exeeeds (zero, namely 4) and nothing *
(but it 15 absurd to speak of ‘ nothing’ as a constituent
of four).—C.]

852

B

"

771\

w
0




PHYSICS, IV. vim

travelling a given distance through it will be pro-
portionately less.® Lg., if the wmedia are water
and air, the ratio of aiv’s cleavableness and unsub-
stantiality to that of water will give the ratio of the
velocity of the pussage through aiv Lo thal through
waler.

Velocily in air @ veloeity in water =

Cleavability of air : cleavability of water,

So, if wr is twice as casy to cleave as water, the
passage through air will be twice as swift, and the
time taken in covering a given distance half as long
in air as in water. According to this universal
principle, then, the veloeity will in every case he
greater in proportion o the unsubstantality and
duninished power of impeding and easier cleavability
of the medium.

Bul the nonexistent substantiality of vacnity cannol
bear any ratio whatever to the substantiality of any
material substauce, any more than zero can bear a
ratio to a number., For if we divide a constant
quantity ¢ (that which exceeds) into iwo variable
parts, a (the excess) and b (the exceeded), then, as
a increases, b will decrease and the ratio a : b will
increase ; but when the whole of ¢ is in section @
there will be none of ¢ for section b; and it is absurd
to speak of ‘none of ¢’ as *a part of ¢’ So the
ratio a:b will cease to cxist, because b has ceased
to exist and only a 15 left, and there is no proportion
between something and nothing.? (And in the same
way there js no such thing as the proportion between
a line and a poiut, because, since a point is no part
of a line, takmg a point is not taking any of the line.)
And in like manner there is not any ratio that can

‘
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! {& om. E, Simplic. 675, 15.—C.}

354



PHYSICS, IV, viu.

express the excess of Lhe resistance of a plenum over
that of a vacuum, or of the consequential velocity in
the vacuum over that in the plenum ; but if movement
through the finest medium covers a given distance in
a given time, movement through the void is out of all
proportion.

Tor if we take D; and D, to represent the densities
of any two media, and T; and T, to vepiesent the
length of time occupied by a body under otherwise
similar conditions in passing through equal spaces in
the respeetive media, then if there be any proportion
that expresses the ratio of the velocity through
vacaney, let it be that which covers the constant
distance in 1y, less than T, but standing 1o it in a
certain ratio.  Now take a medium with a density Dy
that stands to Dy in the inverse proportion of Ty to T,

Dy: D, o'l T,

T, will represent the time taken to traverse the
constant distance through the medium of ;. But
the time occupied if there were no medium at all
should be less than Ty, whereas Ty was taken as that
time itself. Thus a body would pass through a
plenum and a vacuum with equal velocity. Which
ig impossible. Iividently, then, if any period of time
be assigned for the passage of any selected distance
you may choose through vacancy, we shall be landed
in this impossible consequence ; for the assumption
will involve the passage of a body through a material
medium ard through vacancy at the same velocity,
since one may always take a medinm whose density
bears such a proportion to that of a standard medium
as will correspond to the proportion of the supposed
transit through vacaney to that of the standard transit.
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"% The word porq is dificnit to translate without gving
Aristotle credit for a closer approach to the conceptions of
modern science than would be justified ; for ¢ virtual velocity ’
is the term we should use to express the thrust or pressure by
which the fallmg stone makes its way downwards through
the water or a rising bubble upwards through it, and Aris-
totle had no such precise conception of the phenomenon as
would be imphed in these words. He uses pors pretty much
as u term applicable altke to the downward trend of & body
heavicr than its medium and to the upward trend of one
lighter. Aqumnas scews to me entirely correct in explaiming
that this greater for# may be due either Lo the greater size
of the one body if they are of the same testure or to it greater

ravity or levzty it thq are of the same size.  On the radical
allacion of this whole section consult page Ixiv.

* It s tantalizing to find Aristotle actually arrivipg at the
faet, familiar in modern laboratories, that a feather and a
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To sum up. The principle that leads to our con-
clusion is that there must always be a ratio between
any two velocities (for they are both measared by
time, and between two determinate periods of time
there must be ratio) : but there is no such rativ of
densities between vacancy and any kind of fullness.

This iy how velocities are affected by the media
through which the movement takes place. But (2)
as to differences that depend on the moving bodies
themselves, we see that of two bodies of similar
formation the one that has the stronger trende
downward by weight or upward by buoyancy, as
the case may be, will be carried more quickly than
the other through a given space in proportion to the
greater strength of this trend.  And this should hold
in vacancy as elsewhere.  But it cannot; for what
reason can be assipned for this greater veloeity ?
If the pas-age is through a medivm, there must be
such a difference ; for when there is anything there
to cleave, the body superior m force of its thrust
will neeessarily cleave the medium faster, sinee either
its more suitable shape or the natural thrust it
exercises, whether following its natural movement or
being thrown, makes it cleave the hetter. Where
there is nothing to cleave, therefore, all bodies will
move at the same velocity ; which is impossible.?

It is obvious, then, that the hypothesis of ‘the
void ' leads to conclusions the precise opposite of those
in support of which it was invented by its advocates.
guinea, to take the classical example, will fall at the same
pace through a vacuum, but treating it as a reductio ad
absurdwm, ~ |'This truth was divined, without experiment, hy
Epicurus, Lip. 1. 61 izoraxels dvaykalor 7as drduoevs elvau, Srav
8 Tol kevaU clogépuwrrar umberds dericbrrorros.  Cf. Luer. il

238—C.]
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The hypothesis of the void, then, was introduced
under the belief that the phenonicnon of local move-
ment involved the reality of self-existing vacaney,
which is equivalent to the reality of ' space ’ sejunct
from material content or continent; and this we
have already shown to be impossible. Bul a con-
sideration of the question on its own merits will also
demonstrate the inanity, in very truth, of this
doctrine of the ‘inane,” TFor just as a cube displaces
its own bulk of water if immersed 1n it, so does it also
if the medium be air, only Lhat the displacement
is not perceptible to the senses. So, whatever the
yielding medium may be, it must (unless 1t condenses)
yield in whatever direction is determined by the
natural movement of the intrusive body, always
making way underneath it if it be earth, above it
if it be fire, or below it or above it according as
the medium may be lighter or heavier than the
moving body.* Now tlus yielding is impossible in
vacuity, which is not a material entity at all, and
one must suppose that the dimensionality already
there in the place before it was occupied must
interpenetrate the equal dimensionality of the in-
trusive cube when it enters; just as if the water or
air should not make way for the wooden cube but
should permeate it all through. But then the cube
itself has its own bulk equal to that of the vacancy
that now permeates it, which bulk, whether it be hot
or cold or heavy or buoyant, is nevertheless different

]

@ If the medium be air, for example, it will make way
for water on the water’s under side (and well up over it),
but fo fire on the fire’s upper side, ete.—~one way or the other,
therefore, as determined by the natural movement of the
intrusive body.
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On this *bulk’ as the ‘ matter of growth and diminu-

tmn, logrically (though nat achla]ly) distinguishable from the

“ matter of qualitative change, see De gen. et corr. 320 b 16 {1
and Joachim ad lne.—C'.]

b The old commentators add the corollary that, if the
dimensions of a body qua dimensions require a place to be
in or to go nto, so must the dimensions of & vacuum, and
so on ad infinitum,

¢ The bracketed pessage (which was unknown to the
Greek commentators Ii) is evidently and admittedly spurious.
‘What it means is that, if fishes were made of iron, they would
not be able to feel the water and would be as apt to-equate
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in its nature from all these qualitics, even though it
may not he separable from thew—I mecan the bulk,
as such, of the wooden cube itself.e  So that, even if
this bulk could he isolated fiom all these other
qualities and be neither heavy nor buoyant, 1t
would «till embrace an equal measure of vacaney,
and would comede with a portion of “space "and
vacuity * equal to itself. How, then, would the
materinl bulk of the cube differ from an equal
portion of vacancy or space *  And if there could
be two such coincident entities, why not any number
you chonse to name * So this is one paradoxieal and
absurd implication of the doctrine of the void.

Dut further the cube in question, if it should <hift,
will <t have its own bulk, just as every other body
}ms, as such And if this differs in no respeet from

‘ place,” why imagine a place for a body Lo go inte in
addition to its own bulk. if that bulk as such has no
physical properties ?  For if another equal dimen-
sionality were to permeate if, it would make no
difference.?

[Further, vacancy (if it exist) should mamfest
its distinetive character amongst the transmutable
substances that constitute the realm of nature. But
in fact 1t is nowhere to be discovered in the cosmos,
Tor air is substantial, though it does not appear so,
any more than water would to fishes if they were
made of iron ; for touch is the test of existence for
the tangible.}®

Trom albthis it is clear that there is no such thing
as a sclf-existing void.
water with nothing as we ave to cquate air with 1t. Prantl
appositely refers us to the myth in Plato’s Phaedo, 109 c.
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CHAPTER IX

ARGUMENT

[Having disposed of the arqunent that motion requires
a void * separate from bodies,” in and through which bodies
may move, Aristotle turns to the supposed necessity of empty
intersticos incide boudies, :nto which thsy may contract.
This internal void had been invoked to account for differences
of specific density, of lightness or heaviness, and of hardness
or softness, It was argued that without it no compression
wus possible, and hence either (1) there could be no movement
at all, or (2) movement must cause the whole material universe
to bulge, since nothing can contract to make room for i, or
(3) whenever a given amount of air passes into water (with
a reduction of volume), @ corresponding amount of water
must stmullaneously expand, somewhere else, into awr
(216 b 22-30).

The alleged internal void, accounting for tenuity and con-
traction, might be conceived in two ways :

(a) As sporadic cavities into which particles of the con-
tracting body can draw together. But our arguments against
self-determined * places’ exclude the ewistence of such © voids’
(b 30-33).

IR} 7 a A -~ -~ A ~
Elol 8¢ Twes ol 81d 7100 pavol wal mukved
v 1 L3 i 4 3 A AY

olovrar davepdy elvar St €omi xevdv. el pév yip
W} €oTi pavoy Kal mukvéy, odde cundvar kal
-~ L4 b \ ~ . \ o n b4
mAelofor oldy re- el 8¢ Tofiro wn €in, 4 SAws
3 k3 » oy - \ L4 o b4
wlmots odk éorar, 1) kvpavel T6 Slov (dhomep Edn

-~ Al 2 v )

Hotfos), 7 els loov del' perafdMew dépa ral
1 [4el <fet> Bonitz, Prantl.—C.]

¢ [A Pythagorean, Diels, Vors. 28.—C.]
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CHAPTER IX
ARGUMEN T (continued)

(b) As somehow diffused throughout the lenvous substance.
In this case wts function 1s changed ¢ it is no longer a vacancy
in which movement takes place, but could only account
Sor the rising upward of buoyant things., But this is
opene to the objection that void cannot move or have a place
(h 33-217 a 10).

Since, howrver, not wll movement is re-entrant, contraction
and expansion. must be possible, or one of the three aiter
natives above stated cannot be eseaped (n 10-20).

The true coplunation s that, just as the saine matter
passes from hot to cold without any accession or loss, so the
came matter serves Jor u lurge and for ¢ small body wnthout
accession or loss, without wny need of empty interstices
(n 20-h 11).

The Lnternal void has been wnvoked to explain both light
ness and soft texture.  But, if both qualities were due to
more void in the body, they ought always to go together,
whereas in fuct wron is lighter than lead but harder (b 11-20),

Conelugion @ the void does not exist, either as separate from
bodies or as involved 1n tenuous substances (b 20-28).—C.]

But other thinkers hold that it is tenuity and density
that prove the existence of the void. Yor they can
only be caused by things drawing together and being
compressed, which involves the existence of vacant
spaces through which their parlicles can approach
or recede from each other. And if there were no
such drawing of things together to make room, then
either (1)"there would be no movement at all, or
(2) the universe would (to use Xuthus's* expr essmn)
be thrust up into a wave, or (3) a balance must
always be preserved, for instance, between the
transformation of water into air and air into water.
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¢ [By ‘self-determined (or ‘ sepavate,’ cf. dmoxespiuéron,
217 b 20) voids * Philoponus understands empty interstices
oceurring here and there 1n bodies (Iike pores in a sponge),
and large enough for other bodies to move into them
whereas the alternative () in the next paragraph he takes
to mean : interstices o small and diffused that nothing can
intrude (as in a body composed of spberical ftoms all in
contact with one another). Alternative (u) professes to
explain eompressian by particles drawing together into the
empty pores (still regarding void as that™ in which > move-
ment can take place, 217 a 1). Alternative (5), Aristotle
says, could profess to explain only movement of buoyancy
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I mean, for example, that if a cupful of water
becomes ap, at the same time a cm'rer(mding
amount of air must become water, unless there is
such a thing as void ; for without void nothiug can
be pressed together or stretched out.

Well, but if («) they mean by ‘tenuous’ that
which has a great number of self-determined “ voids ’#
in it, we have only to pomt out that there can be
no such things, any more than there can be a ' place’
with self-determined dimensions. So ncither can
the tenuous so conceived enist.

But, if (b) they mean that the vacuum is not self-
determmed, but nevertheless 15 there i the tenuous
body. then they are talking more reasonably.,  But,
in the first place, this means that we are no longer
speaking of the vord as the condition of all movement,
but only of the movement of ascending (for the
tenuous is light, which is why tenuity is asermbed
to fire); and, in the <econd place, that we are no
longer supposing it to be the necessary condition
of movement as being * that in which the movement
takes place,” but as being the efficient cause of a
movement in the eapacity of an ‘ elevator,’ just as
bladders elevate whatever is attached to them. But
how can a void move or have a place? The void
would require another vord to move into. Again,
how do they account for the downward trend of
the weighty ? Moreover, if things tend upwards
in proportion to their rarity and emptiness, that
which is ,pure emptiness should move upwards
quickest of all. Or perhaps we should say that
even this will not do; for the same reasoning which

(for nothing can get into these diffused mterstices), and
cannot veally explain that,—C.]
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¢ The moving body must thrust out some other body, and
the thrust must he })asced on till something is thrust up
beyond the previous limits of the universe.
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showed that nothing can move in vacuo would also
show that vacuum itself cannot move either, for its
velocity would be out of all proportion to that of
anything else.

Since, then, we deny the existence of the void and
the other alternatives are really exhaustive—namely
that, on the supposition of there being no possibility
of densification and tenuification, either there can be
no movement at all, or else Lthe universe must fluctu-
ate, or when water turns into air a corresponding
amount of air must change into water (since the bulk
of the air is obviously greater than that of the water)—
it does follow necessarily that, if no condensation has
taken place, either the continuously transmitted thrust
must cause the boundary of the universe to bulge ¢
or somewhere else an equivalent ainount of air must
be changed into waler so that the whole bulk of the
universe shall remain the same, or nothing must
move at all. For a choice between these alterna-
tives is all that is left when anything occupies a
new place otherwise than in a re-entrant cycle; and
such movements straight on, and not re-entrant, do
actually oceur.

Now, whereas our opponents would find in this
dilemma a ground for asserting the existence of a
void, our own explanation is based on the estab-
lished principle that it is the same matter which
experiences the contrasted affections of heat and cold
and the other physical opposites, passing either way
from a potential to an actual affection, never existing
in separation from all attributes, but maintaining its
identity through the changing modes of its existence
—for instance its colour or its temperature. Similarly
the matter of a body may also remain :dentical when
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e [Or ¢ without any part of the matter becoming hot,
which (part) was not hot when the whole was less hot.’
Both the original and the increased heat can be equably
diffused throughout the whole. We need not suppose that
some cold part has got warmer.——C.] -

? [rg duakelwew. The lesser heat is not to be explained
by the failura or omission of heat in some part of the hody,
nor the subsequent greater heat by the malking up of the
omission, No more need change of bulk be explained by
addition or subtraction of matter.—C.)
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il becomes greater or smaller in bulk, This is mani-
festly the case ; for when water is transformed inte
air ithe same matter, without taking on anything
additional, is transformed from what 1t was, by
passing into the actuality of that which before
was only a potentiality to it. And it is just the
same when air is transformed into water, the one
Lransition being from smaller to greater bulk, and
the other from greater to smaller.

And, again on just the same principle, when a
greater mass of air contracts into a smaller bulk,
or the reverse, it is the same matter which, having
the potentiality of either bulk, realizes one or the
other alternatively. Tor just as it is the same matter
that passes from cold to hot and from hot to cold,
because in either ease it was already in potentiality
what 1t now becomes in actualty, so also the same
matter can pass from hot to hotter, without any
other hot thing coming into it that was not in it
when less hot.*  Just ag, when the circumference and
curvature of the greater circle becomes that of a
lesser one (whether you regard it as retaining its
identity or not), in no part of it does something
acquire curvature that was not curved but straight
betore—for the more or less of things does not come
about by discontinuity and interpolation ®—so neither
can you find in a flame any tract which is not both
hot and bright. It is in this way, then, and not by
interpolations, that a former heat becomes subse-
quently greater.  So, too, the sinallness of a physical
bulk is not stretched into largeness by the matter
of it anmexing anyihing to 1tself, but is possible
becausg that matter had itself the potentiality of
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ceding paragraph.—C.]

¢ [Cf. Joachim on De gen. ef corr. p. 124 : * We must not
think of a dense body as one in which there are few or small
“ pores,” and of a * rare ”* body as one with large or many
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either bulk. So it is the very same thing that is
now dense and now tenuous, and the matter of both
is identically the same.®

And note that the dense is heavy, and the tennous
light. For density and tenuity arc accompanied
by two characteristics cach, inasmuch as heavy and
hard things are held to be dense, and light and soft
ones tenuous. But in the case of iron and lead, the
superior heaviness does not go with superior hard-
ness.

Our conclusion is thal the void does not exist
either in separation (whether considered by itself
or as implicated in tenuous substances) or cven
potentially ;¥ unless anyone should choose Lo
call that which causes local movement ‘ vacaney.’
For in that case the material components of the
heavy and buoyant would, as such, he vacancy, for
the dense and rare under that aspect are the causes
of movement, whereas under their aspect of hard and
soft they are the cause of readiness or unreadiness
to yield, and so of qualitive modification rather than
of local movement.

Let this stand then as our conclusion about how
the void does or does not exist.

gaps interspacing its corporeal particles. We must rather
conceive of Ay as a material capable of filling spacc with
all possible degrees of intensity, or capable of expunding
and contracting without a break in its continuity.—C.]

b On the hypothesis that the void receives that which
maoves into itgnd is vacated by that which moves out of i,
it will be void in actuality when it is unoccupied, and in
potentiality when 1t is occupied by what may move oul of it.
Hence the potentiality of the occupied vacaney is eontrasted
with the {wo supposed forms of actual vacancy, namely the
vast inane outside the materal universe and the mterspersed
inane amongst its particles,

371



ARISTOTLE

CHAPTER X
ARGUMENT

Difficultios presented by the conception of time. No light
on the subject to be found in the speculations of eariier
thinkers (217 b 20-218 b 9).

(At tlas point Aristotle males @ fresh start, and the
remarning portion properly belongs to Chapter X1, the
subject being an examination of our general impression that
there is a close connexion between tune and movement or
change.)

2t7h  Eyduevov 8¢ tdv elpnuévwv éoriy émeAfelv

a0 Tepl ypovov. wpddTov 8¢ Kolds €xer dwamopijoa
mepl avrol kai Swx T@dv Efwrepucdv  Adywv,
wdrepov T@v Svrwv éoriv 7 Tdv p Serwe, elra
Tis 1) ¢ros adrod,

"“Ort wév odv 7 SAws odx €orw %) udhis xal
dpvdpds, éx TGv8¢ Tis dv SmomTeloeiev,

To pév yop adrod yéyove wai odr éari, To 3é

I Ay 3 b4 3 ’ \ L]

2188 péMet xal otmw éariy ék 8¢ Todrwr kal 6 dmeipos
kal & del Aapfavdpevos xpdvos ovykerrar. 70 8 ék
W) Bvrwy ovykeluevoy ddvvaroy dv elvar ddete
petéyew ovolas.

\ v ’ \ ~ 3/ S

Tlpos 8¢ rodrows mavrds pepiorol, éavmep 7),

5 Gvdywn, ore &omw, frow mdvra T pépn elvow %
o ~ 1 Id A ) 2 A} 3 Fe
&na. Tob 8¢ ypévou 7o, pév yéyove Ta 8¢ péMer,
A > k] ? £4 - \ A - ] 4
dori & oddév, buros pepoTod. 76 8¢ viv ob uépos:
peTpel Te yap 76 pépos, wai ovyksiofur Bel 7O

372



PHYSICS, IV. x.

CHAPTER X
ARGUMENT (confinued)

Time is cvidently connected with change and movement,

but not wdentical with them. It determines * fast’ and
* slow ' because it determines in how much of itself a move-
ment covers a given distance (which distance is a spatial
magnitude), or a change effects a given qualitive modifica-
tion. But it cannot measure wtself, for it presents no spatial
magnitude and no change of quality for itself to measure
(b 9-20).
Tue subject of inquiry next in succession is ‘ time.
It will be well to begin with the questions which
general reflections suggest as to its existence or
non-existence and its nature.

The following considerations might make one
suspect either that there is really no such thing as
time, or at least that it has only an equivocal and
obscure existence.

(1) Some of it is past and no longer exists, and the
rest is future and does not yet exist; and all time,
whether in its limitless totality or any given length
of time we take, is entirely made up of the no-
longer and the nol-yet; and how can we conceive
of that which is composed of non-existents sharing in
cxistence in any way ?

(2) Moreover, if anything divisible exists, then, so
long as it is in existence, eiﬁ)er all its parts ar some of
them mus§ exist. Now time is divisible into parts,
and some of these were in the past and some will be
in the future, but none of them exists. The present
‘now ’ is not part of time at all, for a part measures
the whole, and the whole must be made up of the
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parts, but we cannot say that time is made up of
‘ nows.’

(3) Nor is it easy Lo see whether the ‘now ' that
appears to divide the past and the future (a) is always
one and the same or () is continuously changing.

(b) For if it is always changing, and if no two
sectional parts of time can exist at once (unless one
includes the other, the longer the shorter), and if the
“now " that is not, but was, must have ceased to be at
some time or other,® so also no two  nows ' can exist to-
gether, but the past ‘ now " must have perished before
there was any other ‘ now.” Now it cannot have ceased
to be when it was itself the  now,’ for that is just when
it existed ; but it is impossible that the past ‘ now’
should have perished in any other ‘ now’ but itself.
For we must lay it down as an axiom that there can
be no next ‘ now ' to a given ‘now’, any more than
a next point to a given point.? So that if it did not
perish in the next ‘ now,” bul mn some subsequent
one, it would have been in cxistence coincidently with
the countless ‘nows ’ that lie between the “ now’ in
which it was and the subsequent ‘now ' in which we
are supposing it to perish; which is impossible.

(2) But neither can it continuously persist in its
identity. TFor nothing which is finite and divisible
is bounded by a single limit, whether it be continuous
in one dimension only or in more than one ; but the
‘now ’ is a time limit, and if we take any limited
period of time, it must be determined by two limits,
which canpot be identical. Again, if simultaneity in
time, and not being before or after, means coinciding
and being in the very ‘ now ’ wherein they coincide,
then, if the before and the after were both in the per-
sistenfly identical ‘now’ we are discussing, what
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’700 18 ; Diels, Dor, 492).—C.}
I’ythagoreans Daels, Vors 45 B33, —C.] °
he characteristic motion of the heavens iy re-entrant
‘ circumlation.,’ But part of a re-entrant circumlation is
not re-entrant, whereas time (in addition to not being re-
entrant, it might have been added, and therefore having no
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happened ten thousand years ago would be simul-
taneous with what is happening to-day, and nothing
would be before or after anything else.

Let this suffice as to the problems raised by con-
sidering the properties of time.

But what time really is and under what category it
falls, is no more revealed by anything that has come
down to us from earlier thinkers than it is by the
considerations that have just been urged. For (a)
some ¢ have identified time with the revolution of
the all-embracing heaven, and (b) some ? with that
heavenly sphere itself. Bul (@) a partial revolution
is time just as much as a whole one is, but it is not just
as much a revolution ; for any finite portion of time is
a portion of a revolution, but is not a revolution.®
Moreover, if there were more universes than one, the
re-entrant cirecumlation of each of them would be time,
so that several different times would exist at once,
And (b) as to those who declare the heavenly sphere
itself to be time, their only reason was that all things
are contained ‘ in the celestial sphere * and also take
place ‘in time,” which is too childish to be worth
reducing to absurdities more obvious than itself.

Now the most obvious thing about time is that it
strikes us as some kind of * passing along ’ and chang-
ing ; but if we follow this clue, we find that, when any
particular thing changes or moves, the movement or
change is in the moving or changing thing itself or
takes place only where that thing is; whereas ‘ the
natural unit# is such that any portion of it (a day, for mnstance)
is time just as truly and completely as any other portion (a
day and night, for instance). So the Greek commentators
understand this obscure and apparently not very significant
passage. [If time is actually identified with the diurnal
revolution, there is no time of less duration than a day.—C.]

377



ARISTOTLE

218 h real wavraxou Kal Tapd 7TCLO'LV. ére 8¢ ,u.eTaBO/\n
16 L€V EU”TL mdoa BaTrwv real [SpaSUTepa, Xpovos‘ 8

2

[=1

olx éoTw: —ro -yap Bpadd kai Taxv Xpovw dploTat,
fraxv pév 70 év dAiyw wo/\v Kwov,uevov, ,3pa5u 8¢
70 €v 7ro)v\w o)wyov- 6 8¢ xpovos‘ ovy wpl.cn'ou,
Xpovw, olite TG 77'00'05' Tis elvar ofire 7@ woids.
4 pév Tolvuv otk €oT Kw-qmg, anvspOV' umdév
85 Siadepérw Myew Nuiv & 18 mapdvre kivmow

7 peraBoliv.

& If more or less change can take place in the same time,
time itself cannot be 1dentical with change. TFor if it were,
equal portions of lime would coincide with more or less
of time itself.,

CHAPTER XI
ARGUMENT

Ag to time, Aristotle enters into no profound metaphysical
speculations as to us essential nature, He is content with
attempting to bring precision into the thoughts of the plain
man, who may easly full into confusions and contradictions
when he tries to gwe mself an account of what he really
means by it.

He finds that we are aware of what we call the passage of
time if, and only iof, we are aware of some kand of change or
movement ; but it need not be spatial movement or change ;
a mental experience, though it came to us in darkness and
silence, when we were aware of nothing outside our own
consciousness, would make us aware of the passage of time,
no less than an objective change which came to us through
the sanses.

Now movement or change implies interval, and therefore
some kind of magnitude, And magnitude is continuous,
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passage of time ’ is current everywhere alike and is
inrelation with everything. And further, all changes
may be faster or slower, but not so time ; for fast and
slow are defined by time, ‘ faster ’ being more change
in less time, and ‘ slower ’ less in more. But time
cannot measure time thus, as though it were a
distance (like the space passed through in motion)
or a qualitive modification, as in other kinds of
change.® It is evident, therefore, that time is not
identical with movement; nor, in this connexion,
need we distinguish between movement and other
kinds of change.

CHAPTER XI
ARGUMENT (continued)

therefare movement or change, and time (which leeps pace
with chunge) must also be continuous,

As local movement, or change of local position, is the
simplest and most obvious form of change, we will begin by
ewvamining . Suppose A, B, €, D, ete. to be successive
points on a line. If we say that C comes after B and before
D we mean that the distance from A to C is move than the
distance from 4 to B and less than the distance from 4 io D.
If a point D has moved along the line (starting at A) we say
that when it reached C it had moved more than when it
reached B and less than when it reachad D because C comes
alter B and before D.

This more-or-lessnese, or before-or-afterness is primarily
a measure of space, and derivatively of movement ; for i is
the change of relative position that makes us aware of move-
ment. Thus the standard unit for the measurement of
movemeyt would naturally be : thut movement which covers
the standard unit of length.
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ARGUMENT (continued)

Now let us eaqinine spatial movement in its relation to
time.  Tume is the same everywhere, and more than one
movement goes on af the same time, and the relation of time
to movement is different wn different cases.

For suppose P and P’ to be two points which begin to
move from 4 simultaneously, and suppose P reaches B and
P’ reaches D simultaneously, then P’ has moved more fhan
D an the interval detween the initial and the final ‘ now’ of
the inlerval.

This lentds us Lo another kind of more-or-lessness in move-
ment ¢ the more-or-lessness of intensity or concentration of
the motion itself, or, as we should say, the speed of the
motion.  For if C comes after B in space, but the arrival
of P’ at C comes before the arrival of P at B in time, then
the motwon of" P’ is faster (i.e. more concentrated) than the
molwon of P,

Now that by which we count the more-or-lessness of motion
wself (.e. its rapidity or slowness) is precisely what we mean
by Time ; and if we fim a unit of time, we shall say that the
fagter movement covers a given distance wn less time than the
slower one.

The precise relation, then, of time to movement is that
Time is the measure ; the counting, or the dimension, of
movement which is primary to motion itself. It determines
the speed of & movement with o tegt that is not identical with
the statical or local more-or-lessness of the distance covered.
Avristotle expresses this by saying that time is the * number’
(that is, system of units) which measures the kind of more-
or-lessness which is peculiar to motion, as distinct from that
which is determined by distances covered.

Again, if the moving point P makes a pause at the point
B and then continues its movement, then the * station’
divides the motion, as a point divides a line. The whole of
the movement takes place cither before or after the* station
Just as the whole of the line comes either before or afier the
point of division B, the point itself being no part of the line.
The point of division B has a double function : W marks ihe
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ARGUMENT (continued)

end of ‘ the beforc ' and the beginning of * the after. It is
therefore called a * double point’ ; not in the sense of being
two separale pornts, but as having a double function. Simi-
larly the * station’ has the double function of being the final
limit of the-movement-befove and the inwtial linit of the-
movement-after, but is not itself any part of the motion.
And with respect to space ; the-movement-after-the-pavse
began wheve the movement-before-the-pause ended ; there
was no space between them, and the same where has the
double function of marking the beginning of the one and the
end of the other. But with respect to time, the case 1s differ-
ent ; for time flowed on continuously during the pause;
the-movenent-after-the~-pause did not begin when the-moue-
ment-before-the-pause ended, but there was an wnterval of
time between the beqinning of the one and the end of the other,
and other changes were yoing on during this interval, and
the limits of the interval were marked by two separate ’ nows.”

8o that, though the * station’ is marked in Space by one
point, which is weelf no part of space, it is marked in Time
by an interval, which is itself o part of time, and whose
witial and final limits are marked by two separate * nows’
{annlogous to two distinct points).*

When we come to the question how the units of movement
in this sense are to be esteblished, we shall find that it can
only be done by fixing on some standard of re-entrant move-
ment assumed to be uniform. This s the condition which
the diurnal revolution of the starry heavens complies with.
We may assume it to be uniform ; the return of a given star
to an identical position with reference to the (supposed
stable) carth may be regarded as the natural unit of this
motion, und any convenient fraction of it may be taken for
any speciad purpose. We shall then say that one movement
ig faster than another according as it covers a given space
coincidently with the movement of the stur through o smaller
angular distance.

¢ The discussion of unity and continuity of time and move-
ment in Bk. V. chup. iy, throws much light on this passage.
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ARGUMENT (continued)

All this can be expressed in more modern language by
saying that tume is the non-spatial dvnension of movement.
Ever since Fourrier tlus has been symbolically expressed by
suying that the dimensions of rate of movement are space
entering positicely and time entering negatwely, or the
dimensions of R are ST, To realize this is to realize the
greatness of Ariwstotie’s adnevcment, and to see how directly
it opens the way to the four-dvmensional algebra to which so
much attention has recently been directed in connevion with
the doctrine of relalivity.
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ARGUMENT (continued)

Aristotle, however, carries his investigation no further than
the comparison of movements, each of which is uniform with
wself.,  He is aware of the fuct of acceleration (in which T
enters tunce as a dimension symbolized as T7%), but he does
not carry his itnvestigations into this further region.

On the other hand, time cannot be disconnected from
change ; for when we experience no changes of
consciousness, or, if we do, are not aware of them,
no time seems to have passed, any more than it did
to the men in the fable who ‘ slept with the heroes ' @
in Sardinia, when they awoke ; for under such cireum-
stances we fit the former ‘now’ on to the later,
making them one and the same and eliminating the
interval between them, because we did not perceive
it. So, just as there would be no time if there were
no distinction between this ‘ now ' and that ¢ now,’
but it were always the same * now’; in the same way
there appears to be no time between iwo ‘nows’
when we fail to distinguish between them. Since,
then, we are not aware of time when we do not dis-
tinguish any change (the mind appearing to abide
in a single indivisible and undifferentiated state),
whereas if we perceive and distinguish changes, then
we say that time has elapsed, it is clear t%at time
cannot be disconnected from motion and change.

Plainly, then, time is neither identical with move-
ment nor capable of being separated from it.

In our attempt to find out what time is, therefore,
we must start from the queslion, in what wa‘y it per-
tains to motion. Tor when we are aware of motion

¢ [Sons of Herakles and of the daughters of Thespius, who

were said to have colonized Sardinia (see Frazer on Apollo-
dorus ii. 7. 6).—C.]
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2 * From here to there’ implies an interval between them,
and this implies some kind of magnitude,

b {Philop. 720. 26 paraphrases: ‘ This before-and-after,
when observed in motion and in time, in rfspect of the
substrate (irokelpevor)—that is the meaning of § pév wore 8y
—is nothing but the motion, but in respect of its definition
is distinct ; as ascent and descent in respect of their substrate
are a ladder, but in definition distinct from it. Cf. De gen.
et corr. 319 b 2 4 dore uév s (sa. 9 U\, the matter under-
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we are thereby aware of time, since, even if it were
dark and we were conscious of no bodily sensations,
but something were ‘ going on’ in our minds, we
should, from that very experience, recognize the
passage of time. And conversely, whenever we
recognize that there has been a lapse of time, we by
that act recognize that something ‘has been going
on.” 8o time must either itself be motion, or if not,
must pertain to motion ; and since we have seen that
it is not identical with motion, it must pertain to it in
some way.

Well then, since anything that moves moves from
a ‘here’ to a ‘there,”® and magnitude as such is
continuous, movement is dependent on magnitude ;
for it is because magnitude is continuous that move-
ment is so also, and because movement is continuous
50 is time; for (excluding differences of velocity)
the time occupied is conceived as proportionate to
the distance moved over. Now, the primary signific-
ance of before-and-afierness is the local one of ‘in
front of * and ‘ behind.” There it is applied to order
of position; but since there is a before-and-after
in magnitude, there must also be a before-and-after
in movement in analogy with them. But there is
also a before-and-after in time, in virtue of the
dependence of time wupon motion. Movement,
then, is the objective seat of before-and-afterness
both in movement and in time; but conceptually
the before-and-afterness is distinguishable from
movement,? Now, when we determine a movement
lying the four simple bodies) # avr, €ore 8¢ bs érépa ; 8 pév
ydp wore By Dwbkerrar, 7O avrd, 70 & v ob 7O nirh,
* for that which underlies them, whatever its nature may be
gua underlying them, is the same, but its actual being is not
the same ' (Joachim).—C.]
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by defining its ficst and last imit, we also recognize
a lapse of Lime; for it is when we are aware of
the measuring of movement by a prior and posterior
limit that we may say time has passed. And our
determination consists in distingwmshing between
the initial limit and the final one, and seeing that
what lies between them is distinet from both; for
when we distinguish between the extremes and
what is between them, and the mind pronounces the
‘nows’ to be two—an mitial and a final one—at is
then that we say that a certain time has passed ; for
that which is determined either way by a ‘ now ¢
seems to be what we mean by time. And let this
be accepted and laid down.

Accordingly, when we perceive a ‘ now ' in isola-
tion, that is to say not as one of two, an initial and a
final one in the movement, nor yet as being a final
‘now ’ of one period and at the same time the initial
‘now’ of a succeeding period, then no time seems
to have elapsed, for neither has there been any
corresponding movement. But when we perceive
a distinct before and after, then we speak of time ;
for this is just what time is, the calculable measure
or dimension of motion with respect to before-and-
afterness.

Time, then, is not movement, but that by which
movement can be numerically estimated. To see
this, reflect that we estimate any kind of more-and-
lessness by number ; so, since we estimate all more-
or-lessness» on some numerical scale and estimate
the more-or-lessness of motion by time, time is a
scale on which something (to wit movement) can
be numerically estimated. DBut now, since ‘ number’
has two meanings (for we speak of the ‘ numbers’
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219 b p,m-ov apLBp,ov Aéyouer, ral @ apLH,LLou;Lev) g 8¢t
xpovog GO'TL 70 dpiBpodpevor Kau oux & apfuoipey.
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T
¢

10 Kai d':awep U ICLVT]O'LS‘ del a/\/\n KCLL a/\/\q, Kal o
xpo’vos. 6 & a,ua mas xpéros o av'rog 70 'yap vy
70 G.'UTO & wor’ v, 76 & elvar adrd ére ov* 76 &é
viv Tov xpdrov uerpel, 1 -n'po'repov Kal vc*repov.
76 8¢ viv dori pév ws 1o adrd, EoTi 8 Ws od 7O
adTé ﬁ ;Le'v 'ydp e’v dAew Kai d’Mw, é’q-epov (Toﬁm

168 7)1/ avTd T vivt), § 8¢ 8 rore 8V éor 70 vi, 'TO
avTo. a/co)\ovﬁa ’yap, s e/\exﬁn, T pev ,usyeﬁa 7
KLV?‘)O‘LS‘, -ravm 8 6 ypdvos, ws ¢»a/¢ev- Kkal o;u.ouug
3 7h oTeyug 70 (,bepo,u,evov @ 7771/ /cwnaw yvwpi-

opuev KCLL 70 wporepou eu avrq kal 76 vchepov.
TobT0 3€ & pév more ou 0 adrd (77 oTVYHY Yap T

20 /\LGO; 7 ™ dAo TowodTdv éaTy), 0 Adyw 8¢ dAdo-
wcmep ol coduoral Aa,u,ﬁavovaw érepov 70‘ KopL’aKov
& Avkelw elvor kal TO Koplokov év ayopa, Kal
rofito 89 7@ dAdoly kal dAdofr elvou € c'repov. o
3¢ ¢epouevw axodovlet 16 viv, domep o xpdvos T4

1[se: 8y FG.—C.]
2 [7d v0v elvae Philop. 726. 21 (paraphr.), Bonitz, Prantl.—C.]

@ The contrast is between the numeri numerati and the
aumeri numerantes and between the ‘concrete’ and *abstract’
of modem arithmetica.l terminology, In counting the
successive ' nows,” we are counling sections of continuous
time; but we are counting them in abstract numbers.
I‘une, then, is a concrete numerable, not an abstract
numerator.

® [Thefollowing paragraph points out ‘ that as movement
is recognized by observing a single moving body successively
at dlﬂ%rernt puints, the passage of time is recognized by
noting that the single character of ‘‘ nowness ” has been
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that are counted in the thing in question, and also
of the ‘numbers’ by which we count them and
in which we calculate), we are to note that time is
the countable thing that we are counting, not the
numbers we count in—which two things are different.®

And ? as movement is a continuous flux, so is time ;
but at any given moment time is the same every-
where, for the ‘ now ’ itself is identical in its essence,
but the relations into which it enters differ in different
connexions, and it is the ‘ now ’ that marks off time
as before and after. DBut this ‘now,” which 1s
idenlical everywhere, itsclf retains its identity in
one sense, but is continually changing in another ;
for inasmuch as the point in the flux of time which it
marks is changing (and so to mark it is its essential
function) the *now’ too keeps changing, but inas-
much as at every moment it 1s performing its essential
function of dividing the past and future it retains
its identity. IFor there is a dependent sequence,
as we have shown, of movement upon magnitude
and (we may add) of time upon movement ; and the
moving body, by which we become aware of move-
ment and its before-and-afterness, may be regarded
as a point;° and throughout its course this—
whether point or stone or what you like—retains its
identity, but its relations alter : as the Sophists distin-
guish between Koriscos in the Lyceum and Koriscos
in the market-place, so this moving body also is
different in so far as it is constantly in a different
place. Apd as time follows the analogy of movement,
so does the ‘ now ’ of time follow the analogy of the

attached to more than one experienced event' (Ross,
Aristotle, p. 90).—C.]

° * As a point,’ that is, as a mere indicator of movement,
in abstraction from all its other properties.
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5 KLV‘I)U‘EL‘ ) 'yap qSepo,uevw vapcgo,uev ’T'O 7Tpo7'€pou
kal UO‘TEPOV v KLV?]O'EL‘ 3 & apL@I.Lnfév 70 7TPOT€POV
ral vcﬂ'epov 70 vy ecm-w wov-e kal év ’TO'U/’TOLS',
wév mote dv viv éom, 1o alTd (10 wpdTepov ydp
rwal Sorepdy éoTw év kujael), 10 & elvar érepov: 7
dpibunrov yap 16 mpdTepov xal VoTepov, 76 viv
e’m-w. lcai )/VLL’)/JL‘U,OV 3¢ pa’?\wﬂ'a 'rofn" dorve Kal
yap 7 kimois Sud 0 KWOU(.LEVOV ral 7 qSopa BLa 70
g[)epopevov T68€ 'yap ™ ) </)epo,uevov, 77 55 lcwnmg
o?. EO‘TL ;Lev ovv ws 75 auTo 76 viv del, o 8 s
ob 10 alitd: Kal 'yap 70 depdpevor.
(I)avepov 86 ral &7t eL'Te xpévog un e, TO v
7 il
a olic dv €ln, elre 10 viv um) eln, ypdvos ok dv ein:
dua yip domep T0 depduevov kai 7 dopd, olTws
kal ¢ apilfuos 6 ToD depopévov kal 6 Tis popds.
xpovos pev yap o Ths dopls dpibuds, T viv 8¢ ws
76 pepouevov olov povas dpifpot.
5 Kal ouveyijs Te 81 S xpdvos 7& viv, ral Sujpyrat

=3

¢ [Or,* the ** now” is the before and after, qua countable.
Themist, 150. 23 19 8¢ dpfuovueror mpbrepby re xal Yorepoy Td
viv éorwv, Simplic. 728, 29 xaligov 08 dpilfuntdv 10 wpbrepov
Tobro xal Borepor, xard Tosobrov, ¢yol, viv Selkvvra—C.]

® I understand this to be a reference to the general
prineiple of the more easy apprehensibility of the conerete
and the greater intellectual lummomty of the abstract.
[Themistius, 150. 27 explamns: The ‘now,’ as a sort of
particular exstenl, is more cognizebla than time (yrwpiyuch-
Tepov Tol xpérov), just as the moving body is more so than
its motion,—C.]

° A monad is not o ‘unit’ but a ‘unity,* ie. an in-
divisible, The * numbers’ we count with, and by which
we cut up any continuous magnitude into parts (which parts
we cun also count) are not themselves magnitudes, and do
not themselves add to or subtract from magnitudes, Nor
can they be continuous by contact.
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moving body, since it is by the moving body that
we come to know the before-and-afier in movement,
and it is in virtue of the countableness of its before-
and-afters that the ‘now’ exists;? so that the
‘now,” wherever found in ihe before-and-afters,
is identical (for it is simply the mark of the before-
and-afters in motion), but the before-and-afternesses
it marks differ; though the naturc of the ‘now’
depends on the markableness of any before-and-
after in general, not on the specific before-and-after
marked by it. And it is this specifically related
‘now’ that is neavest to our apprehension? just
as motion-change is apprehended through the
changing object, and translation through the trans-
lated object, for this object is a concrete thing,
which motion is not. There is a sense, then, in
which what we mean when we say ‘now’ is always
the same, and a sense in which it is not, just as is
the case with anything that is in motion,

It is evident, too, that neither would time be if
there were no ‘ now,” nor would ‘ now ' he if there
were no time; for they belong to each other as
the moving thing and the motion do, so that what-
ever ticks off the position of the one ticks off the
other. Tor time is the dimension proper to move-
ment, and the ‘now’ corresponds to the moving
object as the numerical monad.®

So, too, time owes its continuity to the ‘now,’
and yet is divided by reference to it, since in this

Here the moving object is not regarded as having ex-
tension, but only as having positon. It is, therefore, for
this purpose, ‘ monadic.” Its ¢ positions ’ can be counted,
but sich a position 15 not a * part’ of the * distance’ the
moving thing has passed or is passing over.
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2208 xcard 70 vy a:coz\ov@en yap Kkal rodro 77 gbopa ral
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bepopdven, b7 ev, ol ody 6 more oV (ral yap o.v
duaAimor) a)\/\a T /\oyw real opLCEL ot ™ mpd-

10 Tepov KaL va‘rspov /cwnow ToUT0. a/m/\ov@e:. Se
ral ’T‘OUTO mws T oTiypd: Kal yap ] GTLy,wq ral
cruvexec 70 pfikos ial opL'CeL ean ya,p Tob pe‘v
U'PX’? 7ol 8¢ Te/\eu-mq AN’ m'cw ;Lev oltw )\apﬁavn
s s Svcu chu,ueuos T pads avaym) Z'chaoeab, €t
éoTa a.va; Kol Te)\em'n 7 adTn onyun 70 8¢ viw,
SLQ 70 wweltafar T4 <;{)epopevov, del érepov dhaf’ 6

16 Xpouos‘ aptﬂ,uog oly ws s av*rns aTuypds, a7
dpxn Kal —re)\evrq, a/\)\ ws Td eoxa.’ra 7S avr'qS‘
p,o)v\ov Kkal on ws Ta p,epv), diud Te 'ro upv)p,evov
] -yap wéoy  oTiypd ws‘ dvol Xp’qcrerab, dare
npep,ew ouyﬁna‘wac ral ér anvepov ot o008
].LOPLDV 70 vy Tob xpévov, 008’ 7, SLaLpems- Tis

20 mw;crewg, cuo‘Trep oo’ al on'y/.w.L s ypappuds:
al 8¢ ypappal al 8do Ths puds pdpla. 7 pev odv

1 [ral épiger 8% HI, Philop. 734. 12 (lemma): xal yap dpiie
cett, The moving body both constitutes the continuity of
the motion and at any moment marks the boundary
(division) between the motion that has taken place and that
which will follow. (Cf. Themist. 151, 11 (10 ¢epbueror) xal
Suoptier Thy wporépar kal borépav klvmew kal wakw guréxs. )—C.]

¢ {The ‘now’ is analogous to the dividing point in a
bisected line, in so far as either can be regarded as the end-
point of what comes hefore and also the starting-point of
what comes after. But the ‘ now' is not stcﬁlonary, s0
when time 1s counted, we do not take ithe same ¢ now > twice
as we took the dxvidmg point), but different ‘ nows,’ like the
two extremities of the line—two different points.~—C.]

b [If the line AB is divided at the point C, the two lines
AC, CB are parts of AB 5 the point C1s not a part of AB.—C.]
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respect also the analogy with the translation and
the object translated holds good ; for the movement
or translation is one-and-continuous in virtue of
the identity of the translated object—not its identity
qua ohject (for it would preserve that if it stopped)
but its unbroken identity qua ‘the thing that is
being moved *; and it is this that also marks the
division between the movement before and the
movement after. And there is an analogy also
between such a ‘ body that is being moved’ and
a point; for it is a point that both constitutes
(by its movement) the continuity of the line it
traces and also marks the end of the line that is
behind and the beginning of the line in front. If,
however, one ascribes the latter function to it, ve-
garding the one point in two capacitics—as the
end of one section of the line and the beginning of
another—it must have been arrested, since its
identity in this ‘ statical ’ relation must be preserved.
But the ‘now,” as it follows the object in motion,
is continuously marking a continuously changing
position, so that time is not counted as if by one and
the same point, since each point in it so counted
is a double point, being end and beginning at once,
but rather as the two extremities of the same line,®
and not as paris of it, for the reason already stated
(that, if one were to count the dividing point in
its two capacities, that would involve a pause),
and because it is obvious that the ‘now’ is not a
portion ofstime, just as the division of motion is
not part of motion any more than points are of a
line ; it is the two sections that are parts of the one
line.? The ‘now ' therefore, as a limit is not time,
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2202 wépas 76 viv, od xpovog dMa cvuféPnrer, ﬁ &
apc@p,ec, apc@,uog Ta p,e‘V y&p mépaTa e’xea’vov ,LLOVOV
ecr‘rw off éori mépara, 6 § apfuds 6 TOVEe TAWY
irmwv—) Bexds—rcal dAAobL.

UO \ ? 13 4 ke 9 4 b} /

o TL pév Tolvuy & ypdvos dpifuds o rumjoews
raTo. TO 77po'7-epov wal Uorepov, kol ouveyrs
(ouvexolls ydp), pavepdv.

CHAPTER XII
ARGUMENT

There is no smallest unit of o continuous magnitude, and
therefore not oftznw (’ZO a 27—3 2).

Time 18 * much’ or * little * according to the muwmber of its
untts, and ‘long’ or ‘ short’ as a continuous magnitude.
But it is not * quick’ or * slow,” any more than other magni-
tudes, or than numbers, are in themselves quick or slow
(a32-b 5

Any given period of time is the same everywhere, and any
given ‘now’ cuts across all changes ‘ everywhere’ and * at
once,” for the ‘ now’ of each change is the same ‘ now ' and
is the * now’ of time. And though every ‘ now’ divides the
past and the future, whether of time or change, the past
and the future that it divides are always changing, so that
although “now’ is the same everywhere taken * across’
changes, it 15 always different at every-when taken ‘ along’
a change or changes or time as a dimension, and any period
of time is different from one thut comes before or after it
(b 5-14).

Mutual determinations of time and mnvemené (b 14-32).

Time is a dimension of mvvement itself (since one mobile
moving faster than another means that ot covers the same

*EXdyioros 3¢ dpifpos 6 pév dmdds dorw 14
duds® Tis 8 dpbuds &ori pv s €otw, €oti 8 s
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bul is incidental to time, while as the numerator it
15 a number ; for limits are limits ouly of the par-
ticular thing they limit, whereas the number 10,
for instance, pertains equally Lo the ten horses (say)
the sum of which it has defined, and to anything
else numerable,

That time, then, is the dimension of movement
in its before-and-afterness, and is continuous (because
movement is so), is evident.

CHAPTER XII
ARGUMENT (continued)

distunce in less bome) and also of the duration of movement.
But in this second sense it also measures the duration of
everything clse that begins and ceases to be. And it 15 in
this sense of being embraced or bounded by it that things in
gencral (including movements) are most properly said to be
‘in tume,” on the analogy of the wine which, betng embraced
or bounded by the flaslk (in space), is saud to be * in the flask.’
Another sense of © having existence n time,’ that must not
be allowed to mislead us (b 32-221 a 26).

Development of the meamng of bewng * embraced by time,
and being © affected by time’ (a 26-b 3).

Things eternal (b 3-7).

Time, in directly measuring the duration of motion,
incidentally measures the duration of cessation of motion,
but not of * all that does not move’ ; for what cannot move
cannot cease to move and so has no beginning or end of its
non-movemept (b 7-23),

OFf existents and non-existents as subject or not to time
(b 23-222 a 0).

Tue dyad is the smallest possible absiract number.
In onc sense there is no smallest possible concrete
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¢ The Greek text gives ‘{wo or one’ as the smallest
number in concrete numbers, though it gives no alternative
to the dvad as the smallest abstract number (abstract number
being defined as a ‘ plurality of ones,’ the unit itself is not
a number). Themistius does not seem to have read % 3 uia
or 6 els % in 1, 32), Philoponus finds it embarrassing.
Alexander, quoted with approval by Simplie. 730. 13,
suggests that Aristotle might speals of ‘one kne’ or ‘one
unit of time' as a mimmum nwmber, if using words
po'?ularly.——C.]
Which smaller lines could be taken for the units instead
of the larger one, and these again could be divided.up into
slill smaller units, and so on without end. 'The smaller the
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number, but in another sense there is ; for, whatever
line you take for the unit, two ¢ is the smallesl number
of such units, but in magnitude there is no minimum,
for any linc whatever may itself be divided into
smaller lines.? So 1oo with time, ‘two’ is the
smallest possible number of time units, but there
is no smallest possible time unit itself that may
be selected.

Observe too that we do not speak of time itself as
‘ swift or slow,” but as consisting of * many or few ’ of
the umts in which it is counted, or as  long and short’
when we regard 1t as a continuum. It would not be
swift or slow, even if we supposed it to be the counter
that counts, not the dimension that is counted (which
it really is) ; for abstract numbers are in no case swift
or slow, though the counting of them may be.

Moreover, though time is identical everywhere
simultaneously, it is not identical if taken twice
successively ; ¢ for the change it measures, likewise,
is one when considered as present, but not one if
considered as partly past and partly future. And
time considered numerically is concrele, not abstract ;
whereby follows that it changes from the former to
the latter ‘ now,’ ¢ inasmuch as these ‘ nows ' them-

unit is, the smaller will a given aggregate of those units be,
and as there is no limit to the conceptual smallness of a unit,
s0 neither is there a limit to the conceptual smallness of a
given agpregate of them. In this sense *there is no smallest
possible concrete number.’

° What tigle measures is not the nature of the change, but
its before-and-afterness, Therefore it is not differentiated
by ihe gspecific nature of the several contemporaneous
changes, but it is by 1its very definition differentiated by the
before-and-afterness that it counts.

4 wpbrepor aal forepor here (rather misleadingly) nsed
for yeyevyuévor xal uéAhor,
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yop apfud 76 Tdv irmwy wAflos yvwpiloper, wdiw
3¢ 70 vl lmme Tov 7OV immwy dplfudy adTdv.
dpolws 8¢ xal éml Tob ypdvov kal THs kwroews' TO
wév 'yo‘tﬁp xpovew 7:7‘]1/ KEVZ’]UU,/, il 8¢ Kwﬁaelb Tov chjvov
peTpoduev.  kal rodr ev/\o'ng O‘v/.L,BGB')’]KGV' aro-
2 )\ov@a yap T ,uev ‘LLE'}/EBGL U] Kmqms, T Se Kwhoe
6 ypévos, ¢ K(LL woaa KCLL ouvex Kal SLaLpeTa
eZvau S ,uev yép 76 10 uéyefos efvab TowdToV
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¢ This leads up to the selection of lhe rotation of the
starry sphere as the standard for measuring tme. It in-
dicates that evenly flowing time can be cnt fip into pre-
sumably equal periods (years), or may present us with a
recognizable recurrence of experiences or phenomena. But
time itself must not he tlmup;ht of as ‘moving in a circle’
any more than ‘inaline.’ “Thisand the following parallels
are technically imperfect, for in one case the unit of what
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selves are different ; just as the number of a hundred
horses is identical with that of a hundred men, but
the horses enumerated are different from the men
enumerated. Now nole further that as there may
be movement (of rotation to wit) that covers the same
course over and over again, in like manner we mark
off time by the year or by spring or autumn.®

And not only do we mcasure the length of uniform
movement by time, but also the length of time by
umform movement, since they mutually determine
each other?; for the time taken determines the
length moved over(the tineunitscorrespending to the
space units), and the length moved over determines
the time taken. And when we call time ‘ much ' or
‘little ’ we are estimating it in units of uniform
motion, as we measure the ‘number’ of anything
we count by the units we count it in—the number of
horses, for example, by taking one horse as our unit.
IFor when we are told the number of horses, we know
how many there are in the troop; and by counting
how many there are, horse by horse, we know their
number. And so too with time and uniform motion,
for we measure them by each other either way. And
this is only natural, for movement corresponds to
linear magnitude, and time to movement, in being a
quantity, in being continuous, and in being divisible ;
for it is from hnear magnitude that motion takes
on these qualities, and from motion that time does.
That we do measure linear magnitude by movement,
and wice verga, is evidenced from our saying that it is
is measured is itself a magnitude of the same order as what
it measures (line measuring Line), in the other it is proportional
to it but not dentieal with it.

* V bemg countant, $ (which is proportional to V) and
T determine each other.
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 [8fhov Themist. 154. 10, Simplic. 735. 8, Philop. 749. 20:
d7hor 8¢ LFGI, Philop. 749, 24 : 6¢ 55hov H. —C. ]

@ [Literally, * Since time is a measure of movement and
of the movement’s actually taking place, and this measure-
ment of movement by time is effected by determining a
certain unit of niwovement which shall serve t¢ measure off
the whole movement (as the cubit serves to measure length
by being fixed upon as & unit of magnilude which will serve
to measure off the whole lenglh), and for movement to be ©in
time ’ means that both the movement itself and its existence
(or tuking place) arc measured by time—for in measuring the
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a great ‘ way ~if it is a great ‘ walk,’” or vice verse. So
too with time and movement: we speak of a ¢long
walk’ taking a ¢ long time,’ or vice versa.

It ¢ is by reference to the standard unit of time
that we determine the relative velocity of two several
movements. Tor we ask what distance either move-
ment has covered during the lapse of the standard
unit of time, and pronounce the movement itself
fast or slow in proportion as that distance is great
or small. But that same standard unit of time
measures the duration of movement. So the way
in which movement exists in time is by both itself
and its duration being measured by time. For time
measures both the movement and its duration by the
same act, and its duration being so measured con-
slitutes it as existing in time. But it is obvious that
other things as well as movement exist in time,
because their existence too is measured by time.

For this phrase ‘ existing in time ’ is ambiguous.
It may mean (1) cxisting when time also exists, or (2)
it may mean ‘ in time ’ in a sense analogous to that in
which we say that certain things exist * in number "
and this phrase again is ambiguous, for it may mean
(a) that they exist in number as parts or affections of
it, or generally thal they pertain to it in some way or
other, or (b) it may mean that they themselves can be
counted.

Now (2) taking time as a number scale, (a) the
‘now ’ and the ‘ before * and suchlike exist in time
as the mongd and the odd and even exist in number

movement time does also measure the movement’s existence,
and this fact that its existence 1s measured is what it means
for & movement to be ‘in time '—evidently for all other
things also to he ‘in time ’means that their existence 1s
measured by time.'—C.]
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(for these latter pertain to number just in the same
way in which the former pertain to time); but (3)
events have their places in time in a sense analogous
to that in which any numbered group of things exist
in number (i.e., in such and such a definite number),
and such things as these are embraced in number
(t.e.,in time) as things that have locality are embraced
in their places.

And it is further evident (1) that to be in existence
while time is in existence docs not constitute being
‘in time,’ just as neither is a thing consiituted as in
movement or in a place because movement and place
exist while it does. Tor if this constitutes being ‘n’
a thing, everything would be in anything, and the
universe in a grain of millet, because a grain of
millel exists while the universe is in exislence. But
this latter is an incidental coincidence ; whereas
when a thing is said to exist in time, it follows of
necessity that there should be time while this thing
exisls, and if it exists in motion, it follows of necessity
that there should be motion while it exists.

And since what exists in time exists in it as number
(that is to say, as countable), you can take a time
longer than anything that exists in time. So we
must add that for things to exist in time they must
be embraced by time, just as with other cases of
being ‘in’ something ; for instance, things that are
in places are embraced by place. And it will follow
that they are in some respect affected by time, just
as we are wopnt to say that time crumbles things, and
that everything grows old under the power of time
and is forgotten through the lapse of lime. But we
do not say that we have learnt, or that anything is
made new or beautiful, by the mere lapse of time ;
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for we regard time in itself as destroying rather than
producing, for what is counted in time is movement,
and movement dislodges whatever it affects from its
present state. Trom all this it is clear that things
which exist eternally, as such, are not in time; for
they are not embraced by time, nor is their duration
measured by time. This is indicated by their not
suffering anything under the action of time as though
they were within its scope.

And since time is the measure of movement, it will
also incidentally be the measure of rest; for all rest
is in time. Tor a thing being in movement necessi-
tates that it should be moving, but its being in time
does not ; for Lime is not identical with movement,
but is that in terms of which movement is counted ;
and even if a thing is at rest, it may be countable by
the same count as motion. For not everything that
is unmoved is at rest, but that only which by its nature
is capable of moving but now lacks its actual move-
ment, as we have already noted.? But a thing
existing in number means that it ‘has’ a number
and that its existence is measured by that number;
and so too in the case of time. And time will
measure that which is in motion and that which is at
rest, as such ; for it is their movement and their rest
of which it determines the amount. So that the
thing in motion is not measured by time in all
respects in its capacity of a quantum, but in so far
as its movement is defined in quantity; hence that
which is neither in movement nor at rest is not in
time, since to be ‘in time ’ means to be measured
by time, and it is movement and rest of which time
is the measure.

Clearly, then, not all non-existents are in time,
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o [al, ¢ émdrepn mepdyer w7, ‘according as they are
embraced by a stretch of time lying wholly on one or the
other side of the present moment; or, if they are embraced
by time extending on both sides of the presept moment,
they can be either past or future.'—C.]
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but only such as might exist; for instance, the
comnensurability of the diagonal and the side does
not exist, but its non-existence is not temporal.
Tor, as a general proposition, if 1ime is the measure
of movement, on its own account and of anything
else only by incidental coincidence, obviously every-
thing whose existence it measures must have its
existence at rest or in thotion. Accordingly, what-
ever is destructible or generable, or (more broadly)
sometimes existing and sometimes not, must be
embraced by time; for there must be some time
great enough to exceed the time of their duration
and therefore the time which measures their being.
Among non-existents, on the other hand, those which
are embraced by time either once were (as Homer
once existed) or will be (e.g., some future event),
according as they are embraced by time on one or
the other side of the present moment, or, if they
are embraced in both divections, they can be either
past or future ®; whereas those which are not in any
way embraced by time neither were nor are nor
will be. Non-existents of this latter kind are all
those things whose opposites eternally exist; for
instance, the incommensurability of the diagonal
eternally exists, and therefore is not in time. And
it follows that neither is its commensurvability in
time ; hence it is efernally non-existent, inasmuch
ag it is & contradiction of what is eternally existent ;
whereas things of which the opposite does not exist
eternally anay either be or not be, and so they can
come into existence and vanish from it.
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CHAPTER XIII
ARGUMENT

Analogy between a point and a ‘ now,” as uniters in their
unity and dunders in thewr plurality (222 a 10-20).

Opening of an ewammatzon of vaguer meanings attached
to the word * now ’ and to other adverds of time (a 20-28).

A discussion (episodical in the lexicographicul conteat, but
Jar outwerghing 1 in importance) of whut may be inferred
Srom the measurability of any given distance either way in
time. Is tume itself limited ¢ No, because motion, as well
be shown more fully later on, is cverasting. Is time itself,
then, a travelling thing analogous to the body in motion that
remains the same, or 1§ it a medium or dimension analogous
to the supreme ‘ place’ in which moving things occupy
successive positions with distances between them ! Solution
—that time (being, as defined, simply movement-changs as
measured and counted successionally) is analogous to the
medium of motion rather than to the moving body—reached

222810 TS 8¢ viv éori ouvéyaa xpdvov, domep eNéxbin—
ouvéye. yap TOv xpdvov Tov mopeAddvra  kal
éoduevov—ral mépast xpovov éoriv: €or yap Tob
/.Lév a’.pxﬁ, 700 Bé Te)\ev‘rﬁ 4. Todr’ ody domep
éml Ths oTLypis /J,evoucmg 96avepov SLaLpeE 8¢

15 Suvdpe. lCCLL 3 /,LEV Towdro, del e7~epov 70 viv, 3
8¢ ouvdel, del 10 av'ro, wcmep em va pabypuare-
KOV ypouudyv ob yap 77 adrm) del pla an'y;m) T
Vov)UEL——BLacpovV‘rwv yap a?\/\vr—ﬁ 8¢ uig, 7 a.vT'P;
vy, ov'rw kal 70 viv 70 pév Tof ,\po’vov Bual-
peois kard Sivauw, 76 8¢ mépas dudoiv kai évdrys

! [kal wépas B, Simplic. 748. 18: xal S\ws wépas cett,~—C.]
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CHAPTER XIII
ARGUMENT (continued)

by renewezi reference to the analogies between a * point’ and
a‘now’ (a28-b 7).

Linguistic discussion completed Provisional conclugion
(b 7-29).

(Note.—The linguistic notes in this chapter cannot be
tortured into a discussion of English terms. While finding
the best equivalents I could, I have in every case inserted the
Greek words in brackets to remind the reader that the
definitions (sametimes needing qualification i any ocase)
refer to them and not Lo the English substitutes, for which
latter they are naturally bad fits, by no fault of the tailor.)

Wz have said that it is through the * now ’ that time
is continuous, for it holds time past and time present
together ; and in its general character of * limit * it
is at once the beginuning of time to come and the
end of time past. But in the case of the ‘now’ this
is not so obvious as in that of the stationary point;
for, as well as actually continuing, it potentlally
divides time. And in this potentiality one ‘ now
differs from another, but in its actual holding of
time continuously together it always remains the
same, as in the parallel case of mathematical lines
traced by moving points, in which case the point
too, if arrested as a divider, is not conceived as re-
taining its identltfy with the tracing point or another
arrested point; for if we are dividing the line, the
point changes at every division, but if we regard
the line as a single undivided one, the point that
traces 11, is the same all along. Thus too the ‘ now’
of time is a divider in mental polentiality, but a
continuing unifier as the coincident end-terin and
409
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o That is to say the ‘now,” when arrested, divides the
same specific past and present which it was dividing in its
movement, but differs i the conditions of its functioning.

b {0y the futurs flood, mentioned in the next paragraph.
Cf. Plato, Timacus 22 c.—C.]

o [Literally, * ** Some time™ (ov “one day ') means a
time determined rclatively to the * now ” in the former
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beginning-term of past and future time ; and these
two capacities of potential divider and actual uniter
perilain to the same actual *now’ and on the same
count of its being two limits at once, but its essential
and defined functmmng in the one capacity differs
from that in ithe other.®

This is one of the meanmgs of now,' bul il is
also used for ‘ not far off in tlme ‘He will come
now,’ if he will come to-day; ‘He has come but
now,’ if he came to-day. But we do not specak so
of the Trojan war or Deucalion’s flood?; though
time is continuous between us and these events,
they are not near.

‘ Somelime ' is used when we wish to be no more
definite than that the present ‘now’ comes after
it or the reverse.2 When was Troy taken? ‘ Some-
time ’in the past.?  When will the flood be ? * Some-
time’ 1n the fature. There will be a measurable
stretch of time from now onwards to that, or there
has been one from that to now.

And since there is no time-ago or time-to-come
that was not, or will not be, ‘some time’ off, it
would secem that all time is limited. Will it come
to an end, then? Surely not; for if motion is
everlasting, so is time. Is it, then, always a different
stretch of time that continues the succession, or
the same stretch of time taken repeatedly ? As
to this, evidently it must conform to movement ;
for whichever of these kinds of counting applies to

sense ' (i.e. he sense of the preseni moment, defined in the
first paragraph).—

4 In the Greek idiom °*sometime’ (7woré) would not
require, the addition of past or future, the difference being
sufficiently expressed by the tense of the verh.

411



222 b

=

10

15

ARISTOTLE

» 3 A 1 \ -~ A 1 A 3 A 7,
éorar. émel B¢ TO viv Tedeun) Kkal dpyxn xpdvou,
dMN’ od 7ol alTof daAXd 7ol upév maprikovros
Tedeury dpyn 8¢ Tod péMovros, €xor dv domep O
KedrAos €v TR alTd mws TO KUPTOV Kal TO Koldov,
obTw Kkal & ypdvos del év dpxn kal Tedevty. Kal
8t ToDTO Bdokel del érepost ob yap Tol alTol
dpxm wal Tedevrn) 70 vOv'.dua yap dv kal katd
70 alro T4 AvTikelpeva eln. kal oly Umodelfer
3 ~
3 del yap év dpyd.

To 8 “#dn’ 70 éyyis éorv 7ol wapdvros viv
drdpov pépos Tol puéMovros ypdvov—' mwdre PBadi-
lews;” “40m," 671 éyyds 6 xpovos év & péder—
kai To8 wapeAnAivldéTos ypdvov TO ui) moppw Tob
n. < 7 ! ? € 4 ¥ \ \
vive ‘ mére Badlles; 10 PePddixa.’ T6 Bé
E 4 Ld < 4 k) 4 < /
Ihov ddvar 70y éadwrévar ob Adyoper, STi méppw

~ -~ \ 3 =
Mav 70D viv. xal 76 ‘ dpri’ 70 yyds Toil mapdvros
~ ’ 1 n )\6 s .t ’ T}\e L !
viv  udpiovt Tob wapeXddvrost ‘ wére NHAbes;
“dpri,’ éav §) & ypdvos éyyds rof éveordrTos viv.
f ,A b aé \ / A 8’ « ! ’ A 3
mdAoL T0 mWoppw. TO éaldms’ 70 év
P 3
avaealirw ypdvw Sua prpdTyTa éxardy.
1 [ubpror Themsi. 158. 20, Simplic, 752. 11, Bonitz: 7o
P p
ubpeov codd.—C.]

¢ Compare Book VIII. chap. ii., where it is shown that
the successive repetitions of a recurrent movement are
specificelly 1dentical but numerically different, so thut the
‘now’ of one succeeds the ‘now ' of the other but does
not repeat it,

¢ The anulogy goes no further than to show that an
identical line can be both concave and convex (though it
has no breadth) at the same lime, the one withxeference to
what is inside the circle, the other with reference to what
is outside,

¢ [Literally, ‘ so also time is always both at a beginning
and at an end. And for that reason it seems to be.always
different . . /—C.]
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molion must apply to time.® And besides, since
the ‘now’ is the end and the beginning of time,
but not of the same time, but the end of time past
and the beginning of time to come, it must present
a relation analogous to the kind of identity between
the convexity and the concavity of the same circum-
ference, which necessitates a difference between
that with respect to which it bears the onc character
and that wilh respect lo which it bears the other.?
So too, since every ‘now ’ is at once the beginning
and the end of a stretch of time, the two stretches
must be different ;¢ for the same ‘now ' cannot
be both the beginnmg and the end of the same thing,
for, if so, it would be both of two contradictories
in the same subjeect at once. Neither, then, will
time ever come to an end, for it 1s always at a
beginning.

We say ‘already’ (éde) for any time close enough
to the indivisible ‘now’ of the absolute present.
‘ When do you take your walk?’ ‘I am starting
already,” or ‘I have alrcady taken it.” But the
phrase only applies to the near future or past; so
that we should not say ‘’Ivoy has already fallen.’
Another term for the near past is * just now ’ (arts).
‘ When did you arrive P ' * Just now,’ if it was near
to the instantaneous ‘now’ at which you speak;
but ‘ some time ago’ (palai) if the interval is con-
siderable ; and ‘ suddenly ' ¢ (exaiphnés) if the passage
of time is so short as to be imperceptible.

-

¢ In the Greek there is a rather faint etymnlogical play
upon the ¢ (‘out’ or ‘away from’) of éialprys, fairly
represented by the etymological suggestion of ‘sudden’
from «the Latin sub-if-aneus, ‘going stealthily.’ Cf.

keat).
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“Or pév odv éotw & ypdvos kal i, wol mooaxds
Xyopev 70 viv, ral T{ 70 moteé Kkal 76 dpTi Kal TO
1o wal 76 mddar kal 16 éfaidvrs, elpyrac.

e Nothing is known of any Paron, and Simplicius [754. 9}
thinks the word is not a proper name at all, but the ordinary
participle that means ‘ being present.’ He guotes Eudemus
as telling the tale that Simonides reciting at an Olympic
festival extolled Time as the wisest of beings, since all
learning and all memory are in him ; but a certain unnamed

hilosopher (mapbvra 1vd Tav copdv) saxd: * But look
ere, Simonides, don’t we forget everything in time as well

as learn it ?’  Simplicins thinks that Aristotle is referring
to this and speaks of the interrupler as ‘ The Pythagorean
who was there.'! [Diels, ¥ors, 16.—C.]

» [At221b1,—C.]
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All change is in its nature a ‘ passing away.” And
it is “in time’ that cverything begins and ceascs
to be; so some have called it the wisest of things,
because it brings all knowledge, but the Pylhagorean
Paron ¢ said it was the most ignorant, because it is
in time too'that everything is forgotten, and he
was nearer the mark, Indeed, it is evident that
the mere passage of tirne itself is destructive rather
than generative, as we said earlier ? ; because change
is primarily a ‘ passing away.” So it is only incident-
ally that time is the cause of things coming into being
and existing. A sufficient indication of this may be
found in the fact that nothing comes inlo being
without being started by some cause and reacting
to it but things persh without anything being
stirred, and it is a kind of perishing without apparent
provocation that we especially attribute to time.?
But yet, after all, it is not really time itself that
destroys things in this way, but the changes that
do destroy take place concurrently with time.®

That there is such a thing as time, therefore,
and what it is, and in how many senses we speak
of ‘ now,” and what ‘ sometime ' and ‘' but now * and
“already * and ‘some time ago’ and ‘suddenly’
mean, has now been said.

° {kal mpdrrewr. Cf. Themst, 158, 8 mpogdelral rwos dvepyelas
0g' Bs ylverar, olov Téxwns i picews H didackadlas ) wpdfews—C.]

4 Not for instance if & man was slain by a sword (Aquinas),

¢ [Or, * but 1t 15 incidental that this change also oceurs in
time.'—C.]
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CHAPTER XIV

ARGUMENT

Defination of welocity and ewamination of succession in
time.

All change and every moving t]nny are in time (222 b 30—
223 a 15).

Relation of tune as numeratwn, potential or actual, to
consciousness (a 16-29).

What kind of succession should time be standardiced by ?
Time is identical as ‘ now’ across all changes everywhere
and in every succession, but * nows ’ and intercepted intarvals
between them are different from cach other as taken along
any succession whatever. Bul all such intervale in whatever

Tovrwy & Huiv ourw SmPL@/.m,uevwv q!)avepov
éTe mdoa ,u,em./go/\n real awav TO KIVOUREVOY ev
xpovw. 76 yap Odrrov kai PBpadirepov katd
niodv éort peraBoliy: év 7ot 'yc‘xp olrw daiverat.
Aeyw Se 0@1'701: fcwewecu 70 7'rpo'repov p,en'aﬁaMov
els 70 Dmoxelpevov ratd, 76 aiTo Sudornpo. KCLL
opainy KLW;ULV Kwovuevor: ofov émi 7hs dopds, €l
a[.cg{)w rard ’T"I]V mepupepi] wwetrar 7 dudw KaTA
T’)”V euﬁetau' o,u,ocws 85 KCLL ewi TGV a/\/\wv a.)u\a
Py 76 ye mpoTEpoy év Xpovw éoriv: mpbrepov ydp
Kal vm"spov Ae'yopev KaTa 77‘71/ wpo‘g 75 viv dmé-
aTacw, TO 86 viv Gpos Tob 7T(1.p7]I€OV’TO§ Kal 7o
p,e/\)\ov'rog cumr émel Td vy v xpove, real 'TO

mpdrepor kal Dorepov v ypévw éorar év § yip

¢ [* homogeneous.’ Thc two movements compared must
be over the same course ' (xatd 70 abrd Sideryun) and each
¢ of uniform velocity * (dpadyy kivnow), for, if either varies in
pace, it nught be the quicker at some moments, the slower
at others.—
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CHAPTER XIV

ARGUMENT (continued)

kind of succession run abreast and are measured by the same
time as mutually determining and determined by any one of
them (a 18-1 12). .

Advantage of rotation as the form of movement by rofer~
ence to which Lo standardize time, Loose ways of speaking
of time and temporal things as ¢ cwrewlating * (b 12-224 a 2).

An interpolation of no value (a 2-15).

Conclusion (a 16-17).

All this being so established, it becomes clear that
all changes and everything that moves are con-
ditioned by time. TFor it is a patent fact that every
change may be quicker or slower. And what I mean
by one change being quicker than another is that, of
two homogeneous ¢ change-movements (either both
on a periphery, for instance, or both on a straight
line, if it be a local movement, and mutatis mutandis
in other kinds of change), that one is the quicker
which reaches a certain determined stage or point
in its course ‘ before ’ the other reaches the point at
the same distance from the starting-point in its
course. Now this ‘ before ' means before ‘ in time,’
for both * before * and * after * are expressions of an
interval between the ‘ nows’ of arrival ;¥ and since
the ‘ now ' is a boundary between past and future, it
follows that the two ‘ nows ’ (of the former and latter
arrival, namely) being both phenomena of time, so
must their ‘ before ’ and ‘ after ' be, For, whatever

 [Literally,* we use the terms “ earlier " and * later ” with
respect to the distance (from the event so described) to the
present moment.’—C.]
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~. ~ -~ k3 7 1
223a 70 piy, kal 7 700 viv dmdoracis. (évavriws Sé
’
Myerar 16 mpdTepov ward Te Tov mapednivfora
4 \ AY ’M . ¥ \ \ ~ A
10 xpdvov wai Tov péMovrar év uev yap 7§ mapein-
Mldr mpdrepov Néyouev 6 moppdrepov Tob viv,
3 hY -~ 7
Jorepov 8¢ 16 éyydrepov, év 3¢ T pelovri
7 z \ k3 s - o 8\ 6 I
mpdrepov ey TO éyyvrepor, foTepov 8¢ 16 moppd)-
' 2
Tepov) dor émel TO pév mpérepov v xpdvew,
! » 3 ~ 4 A} 4 1
mday 8 drolovlel kurjoer 16 mpdTepov, pavepdy

1

™

o -~ b ) -~ , 2 /
6r mioa peraBok kal mdoa kivnows év ypdvew
éotly.
“Abfiov & émorédfews rol wds more éyer &
’ 1 \ / \ \ I ] \ -~
xpovos mpos T Yuxdy, kal dia Tl év mavti Sokel
e ? A ) ~ A 0 A’ A ]
elvar ¢ xpdvos, xal év yfj xal év Baddrry xal év
3 ~ W e ’ ’ /6 W o 3 ’
odpavd. 7 81i kwioeds T mdblos 7 ébis, dplbuds
wye dv, rabra 8¢ kwnrd mdvra (év Téme yap
z € 7 1 € A o ’ N
wdvra), 6 8¢ xpdvos kol 7 kivnous dua katd Te
Svvapw kal kot évépyeiav.
érepov 8¢ un olons Yuyis ein dv ¢ ypdvos 7
» 3 4 » ¥ 4 AY i
off, dmoprjoeiey dv mise dduvdTou vap Svros elvai
~ 3 / 3 L4 \ 3 ré
700 dpifprioovros dbvarov wai dpBunTdy i
-~ Ly
elvar, dore dfAov b7i 008’ apluds: apiBuds yap 9
2 76 NptBunpévov 3 70 dplbunTdy, €l 8¢ pmdév dAo
médurer aplbuely 3 Yuyn kal Puyfs vols, advvarov
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PHYSICS, 1V. x1v.

it be that the ‘ now’ pertains to, to that must the
interval determined by it pertan. (But note that
‘ before ' has opposite meanings according to whether
it refers to past or future time; for in the past we
regard the event that is farther from the present as
‘ before * the other and the nearer event as ‘ after’
it, but in the future the nearer as ‘ before * and the
farther as after’ the other) So, inasmuch as
‘ before * pertains to time, and may be a ‘ before * of
arrival at a point of any kind of change-movement, it
follows that every change or movement takes place
‘in time.’

The relation of time ito consciousness deserves
examination, and so does the question why we
conceive of time as immanent in everything in earth
and sea and sky. As to the latter point, it is because
time, being the numerator of motion, pertains to such
motion wherever it exists, as an affection or disposi-
tion of it (namely, that it is either actually counted
in units or potentially countable in such); and all
things in the material universe are suscepuible of
motion (for they all have position which is subject to
change), and time and movement run in pairs both
potentially and actually.

The question remains, then, whether or not time
would exist if there were no consciousness ; for if it
were impossible for there to be the factor that does
the counting, it would be impossible that anything
should be counted ; so that evidently there could be
no number; for a number is either that which has
aclually been counted or that which can be counted.
And if nothing can count except consciousness, and
consciousness only as intellect (not as sensation
merely), it is impossible that time should exist if
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2288 dyab Xpovov puxis un ouans, M %) TOU’TO 8 moTe

80

223 b

o

ov ot © Xpo'vog, olov €L evSexeTaL KLV'I’]O‘LV efvcu.
avev x/rvx'qg 70 8¢ wpoa-epov kal doTepov €y
quaea éorly: ypovos Be Tadr éoriv 3 dpbuntd
éoTw. .

’Arropnoebe & c’iv Tis Kl wou’as KoEWws 6
Xpouas apc@pog. 7 owoaaonvv' Kal yap yiverar év
Xpovw kal gb@eepev-a.b Kal avfaue-rac, KO.L a)\/\ocom-ac
év xpdvew kal ¢>eperac f oty kimoals éore, Tow'rn
e’a‘riv éicdoTns  rwijoews apL@,uog. 8co Kwno'ewg
éoTw om-%cus apc@,uos gwvexols, d\\ od ’TLVOS‘.

"AN éoTi viv kexwijobBar kai dAAa, dv éxatépas
rfis xunjoews el dv dpulfuds. érepos olv Xpévog
éore, ral éf;m &vo ’:focn Xpévoa &V elev; 7 ot o
0.137'69 ap xpovos e?g oy.mws fccu a[.w. : €L8€L Se kal
ol p1) ay.a. en yap elev KUVES‘, ol & L7TTTOL, eka-repon
5 e'm-a, 6 adros apLB,uos ovvw KCLL TOV mvnaewv
1OV dpa mepavoudvay 6 adrds xpovost dAX %) uév

! [abrds: dmas GI.—C.[

{Ely dpolws kal dua T, Bekleer: efs xal foos kal més dua H;
els kal lros xal due B.—C.]

¢ [rolro § more 8y dorw 8 xpévos is explained by Philo-~
ponus (7585, 17) as * the substratum of time, namely move-
ment.” Movement is the objective thing which containg
before and after, whether we count these or not. If we count
them, then we huve time —C.]

b (Either, 6 avrds yap xpbros wis wal €ls 8 {oos kal dua
§Torstr1k Prantl) or ¢ adrés ‘ydp xpéros wds & looy ral dua
Carteron) will yield the sense: * For all stretghes of time
that are equal and simultaneous are numerically one and
the same tine, while (equal) strefches which are not simul-
tarieous are the same conceptually (though not numerxcally),
e.9. two successive hours, Cf Slmphc. 764. 3 Nowy oy T
dmoplay ovx olrws éxel, gmoly’ ob yap rhelovs ua xpbvor ylyvorray,
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PHYSICS, 1V. xv.

consciousness did not; unless as the °objective
thing * which is subjectively time to us,2 if we may
suppose that movemenl could thus objectively exist
without there being any consciousness.  For ‘ before’
and ‘ after ’ are objectively involved in motion, and
these, gua capable of numeration, constitute time.

It may be asked further to what kind of motion-
change time does pertait.  'We may answer, * It does
not matter.” Tor things begm and cease to be, and
grow, and change their qualities and their places * in
time *; so far, then, as change can be regarded as
nmovement, so far time must be a numerator of every
such kind of movement. We conclude, then, that
time is the numeration of continuous movement,
without any qualification, not only of some particular
kind.

But if we take one kind of change and say ‘ now’
with respecl 1o it, other kinds of change, each of
which has a specifically different unit to be counted
in, will be at a certain stage of their change at this
same ‘now.’ Can each of them have a different time,
and must there be more than one time running con-
currently ? Noj for it is the same lapse of time that is
counted by two ‘ nows,” everywhere at once, whatever
ihe units of movement or change ; whereas the one-
and-sameness of the units is determined by their kind
and not by their ‘ at-once-ness ' ;  just as if there were
dogs and horses, seven of each, the number would be
the same, but the units numbered different. So, too,
of all movement-changes determined simultaneously
the time is"the same ; one may be quick and another

dAN' 6 Ygos xpbvos wis év T dveaTdTL & alrds els dua dorl T dpbpu,
eider 0¢ ol adrol elot xal ol wh dua, TouréoTw O TapeAnivbos T
#M v —C.]
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223 b Tayela lows 1 8 of), rcal 7 wév dopo, 7 8" aMolwos:

¢ / s € 9 7 u b8 dobuds !
0 MEVTOL ¥POVOS O OQUTOS, ELTTEP KOl O apLipLos tgos

\ 14 ~ 3 I \ ~ - A
W kal dua, Ths T€ dMowdoews kal TS dopds. Kai

36, ToliTo al pév kwioes €repow ral xwplis, o 8é
-~ o Al
xpdvos mavrayol 6 adrés, 67i kal O. dpibuos els
-~ ¢ -~ A
xal 6 adTos mavrayol o TGV lowy kal dua.
M A LI AY A s < 3
t SreA 0
Emel 8 éom ¢dopa ral zadrns 7 xixdw, dapul-
petrar 8 éxaorov évi T ovyyevel, povddes
wovdde, Immor 8 {mme, oltw kal 6 xpdros ypdvew

A ¢ z -~ A L4 i 14
15 Tl Wpioudvy, perpeitar 8¢ (Bomep elmoper) § Te

2

=3

xpovos kwijoer ral 17 Kkwhaws ypdvw—rodro &
b} I3 1 L by ~ c /! r4 4
€orly, 67 Gmo Tijs dpiopevys runjoews xpove
petpelTar Ths Te kwhjoews TO wooY KAl TOD
xpdvou—el ody 78 wplTov pérpov mdvrwy TOV
ovyyevdv, 7 kuidodopla 1) Suads wérpov puddwora,
8m 6 dpubuds ¢ TavTys yrwpiudTaTos.

! [Eg7i: wpdry éort Prantl—C.]

a [umd s wpouérys kwdoews xpovy, Taking xpéve with
apopévns (of. 921 a 1 perpel &' oliros (6 xpbros) Thy kivpow
73 oploar Twd wlynow 4 karaperphoe Ty E\yv), the meaning
will be : ¢ that is because it is by the movement-determined-
by-time that the quantity both of movement and of time
is measured.,” The unit of measurement (the day, for in-
stance) is a movement determined by a certain time-length.
Alexander, and some copies known to Simplicius (769, 15)
read s bpiopévys kwfoews xpbre, So also Philoponus, 782,
26 (lemma 77s KM, dwé 7#s t), but he paraphrases: 8iér
7 bwd 7ol xpbrov wpdTws dpwwbeica kivnows, almy kal Tis wdons
éorl kuwfoews pérpov xal Tob xpbrov.—C.]

® The unit fixed 1s the unit of time fixed in reference
to some particular motion, and this becomes she measure
of all time-lapses, whether of inovement, modification, change
of size, etc. ; for the lapses of all these different manifesta-
tions of time are akin to each other with respect to before
and after. .

¢ A circumference, being o re-entrant curve, any part of
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PHYSICS, IV. x1v.

slow, and one a change of place and the other of
quality ; the time, however, 1s the same, if the
counting has reached the same number and been
made simultaneously, whether of the qualitive
modification, or of the place-movement. So the
movements or changes are different and stand apart,
but the time is the same everywhere, because the
numeration, if made simultaneously and up to the
same figure, is one and the same,

And now, keeping local motion and especially
rotalion in mind, note that everything is counted by
some unit of like nature to itsclf—monads monad
by monad, for instance, and horses horse by horse—
and so likewise time by some finite unit of time. But
as we have said, movement and time mutually
determine each other quantitively; and that
because the slandard of time established by the
movement we select is the quantitive measure
both of that movement and of time.s If, then, the
standard once fixed measures all dimensionality of
ite own order,® a uniform rotation will be the best
standard, since it is easiest to count.t
which will fit any other part, is uniform all over; and
motion upon it (supposing its velocity to be uniform) has &
natural spatial unit 1n each completed circle. It is therefore
easy to count, and since its natural nmt is easy to divide or
multiply into convenient secondary units, it furnishes a perfect
standard by which to determine time. Aristotle does not
say what gartlcular circular motion we are to take as our
standard, but the commentators are probably right in sup-
posing that for practical purposcs he accepted the solar day,
though onll theoretical grounds he should have taken the
stellar day, as registering (in his astronomy) the prime
heavenly movement and one that by the science of the day
(which recognized differences in the length of the solar day,
measured from one southing of the sun to another, at different
seasons of the year) would seem to be demonstrably uniform.
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*AMolwars pév ody o008 adéyais 0vdé yéveos
odic elolv dpadels, dopa & dorlv. 816 kai Soxel
s Xpo'l:og efva;L ﬁ TS crqSlac'pag /c‘llf’rlms‘,’é'ﬂ ’T(IU:’T’H
petpotvrar af c‘z)\)u\u rujaels Kal 6 xpdvos TadTy
T4 kotjoer. Sio 8¢ robro ral 76 elwdds Aéyecfar
oupPalvers daal yap wixdov elvar Ta dvlpdmwa
wpciyp\am Kal TdY c’i/\)\fuw T Kévna:v e’x’éwsuv
(ﬁugucnv Kal yéveow kal (f>9’opa1/. Tofro 3, or
radra mdvia T4 xpdve rpiverai, wal /\a,u;Bava
're/}evT‘nv Kal dpynp domep av el katd :'WU.,'TTEPLOSOV‘
kal yap & xpbvos alrds elvar Soxel wiwdlos Tis.
7obro 8¢ mdhw Soxel Bt TowadTys doTi popds
wérpov ral peTpelira abros Hmo TowavTNs. daTe TO
Myew elvar ra ywdpeva 76V mpaypdrwy Kdikdov
76 Myew éori Tod ypdvov elval Twa Kkiklov: Tobro
&', 8rv perpeirar T kvkdogople moapa yap TO
wérpovt ovdey dAo mopeudalverar T6 peTpoduevor,
M 7 mAelw pérpa 76 Ghov.

[Adyerar 8 8pBdds ral o7t dpBuos peév & adrds S
T@v mpoPdrwy kal TGV ruvdv, ¢ loos éxdrepog:

1 [uérpov: perpobv F, Philup. 784. 15 (lemma).—C.]

@ That is to say, one part of rotary motion can be fitted
on to another and has no distinguishing quality, whereas in
a given process of change or growth the stages differ from
one anotger. buardps does not bere mean ¢ uniform *in the
ordinary sense, i.¢. & motion free from acceleration, positive or
negative. Aristotle here assumes thiskind of uniformity in the
rotation which he is about 1o choose as the standard, and, that
being assumed, there will be no distinction between two
equal sections of the course.

Z:{Cf 218 a 384 ol wév yap Tiy 1ol 8\ov klvmew elval gaciv,

° Motion here includes every kind of successive passing
from this to that, whether it be from this to that place, from
this to that quality, or from this to that size.
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Neither qualitive modification nor growth nor
genesis has the kind of uniformity that rotation
has;e and so time is regarded as the rotation of
the sphere,? inasmuch as all other orders of motion ¢
are measured by it, and time itself is standardized hy
reference toit. And this is the reason of our habitual
way of speaking ; for we say that human affairs and
those of all other things that have natural movement
and become and perish seem to be in a way circular,
because all these things come to pass in time and have
their beginning and end as it were ‘ periodically * ¢
for time itself is concerved as ‘ coming round ' ; and
this agamn because time and such a standard rotation
mutually determine each other. Hence, to call the
happenings of a thing a circle is saying that there
is a sort of circle of time; and that is because it is
measured by a complete revolution, and the whole
measurement of a thing is nought clee but a defined
number of the units of 1ts measurements.©

[It is correct to say that the number of sheep and
of dogs is the same number, if that of the sheep and
that of the dogs arc equal; but it is not the same

4 ‘Period’ is a Greek word which means ‘ passage
round.’

¢ Here in the time of Themistius (fourth century ?) the
chapter and book seem to have ended, except perhaps
the final summary., The inteipolated passage 13 worthless.
[Themistius, however, (at 162. 23) does mention the ‘ ten
sheep ’ of this paragraph. It recurs to the statement
(228 b 10) that one universal time is the measure o1 * number’
of movemgents which are distinet from one another and
of different sorts (qualitative modification, growth, etc.),
although these movements are not ‘ uniform,’ whereas the
rotation which measures tune is uniform (b 12-21), A
technical explanation 1s now given of how it is that the same
* nuiiiber ’ can serve to measure things of different kinds.—C |
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a Sexas 8¢ oly 1) adTn ovdé déka TalTd, domep 0dde
s Tplywva T¢ adTd 10 lodmAcupov Kkal TO craAnvés.
rairor oxijud ve TadTd, 81t Tplywva dudw Tadrd
ydp Aéyerar ol ,u.ﬁ Siagéper SLaq’)opqt, aAX’ odyi of
Suapéper ofou ’TpL’waOV Tpuya)vou diapopd SLaq')epez,
—Touyapody érepa TPLywua—axny,arog 8é ov, dAN
év 17j adrf Siapéoer rcal pid. oyfuo ydp TO uév
Todvde Kiihos, 6 8¢ Towovde Tplywvov, TovTou 3é
76 pév rodvde ladmdevpov, 76 8¢ Towdvde oralnvés.
oxiua pév oty 16 adro kai TolTo (Tpiywvov ydp),
Tpiycvor & od T6 adrd. kal 6 apfpos 87‘7 6 avTds*
0d yap diadéper dpifuod Buudopd S dpibuds adTdv:
Seras 8 ody 1 admi: b’ dv vap AéyeTar, dadéper:
7o pév yap wvves, Ta 8 lmmou].

Kal mepl pév xpdvov kal adrol kal 7év mepl
adrév olkelwy 7§ oxéfer etpnrar.

=2

=

¢ fa 6 Tau-rb y&p Méyerar kA, Literally, * (A thing) 18
said to be ‘* the same as” that from which it does not differ
by a differentia (proper to that thing, oikelg duagpopd TovTov,
Alex. ap. Simpl. 770. 23), and ** not (the same as) ** that from
which it does (so) differ, IFor mstance, a (scalene) triangle
differs from an (lsosceles) triangle by a differentia —so
they are ‘not the same’ triangle—but does not so differ from
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decad in each case, nor are the units of one the same
as the units of the other, any more than a scalene and
an 1sosceles are the same triangle, though they are
the same figure, both being triangles ; for things bear
the same name if they do not differ as to the charac-
teristic 1 virtue of which that name is borne, in this
casc the differentia of triangle. They are different
as triangles, therefore, but not different as figures,
since they belong to one and the same figure denom-
ination.¢ Tor, as a figure, this is a circle and that a
triangle, but, as a triangle, this isosceles and that
scalene. The two, then, have the same figure
conformation (for both are triangular), but not the
same triangle formation. So with the animals : the
number of each ten-group is the same, for they do not
differ in a numerical differentia ; but the Len-groups
themselves are not the same, for the ten-ness is pre-
dicated of different subjects—dogs in the one case
and horses in the other.]

This closes our investigation of time and its
properties, in so far as they are germane to our
inquiry.

Figure,” but (both triangles) are in one and the sume Table

of Division (headed by the genus ‘ Figure,’ which includes
all sorts of triangles, as well as other figures),’—C.]
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Im rsssz’on.ﬁ

CICERO : DE OFFICIIS. Trans. by Walter Miller. (37d
Impression.)

CICERO : DE REPUBLICA axp DE LEGIBUS. Trans,
by Clinton Keyes.

CICERO: DE SENECTUTE, DE AMICITIA, DE
DIVINATIONE. Trans. by W. A. Falconer. (2nd
Impression.)

CICERO: LETTERS TO ATTICUS. Trans. by E. O.
Winstedt. 8 Vols. (Vol. I, 4¢h, I, 3rd, and 1II. 2nd
Impression.)

CICERO: LETTERS TQ HIS FRIENDS. Trans. by
W. Glynn Willlams. 3 Vols.

CICERO : PHILIPPICS. Trans. by W, C. A, Ker,

CICERO : PRO ARCHIA POETA, POST REDITUM IN
SENATW, POST REDITUM AD QUIRITES, DE
DOMO SUA, DE HARUSPICUM RESPONSIS, PRO
PLANCIO. Trans. by N. H. Watts,

CICERO: PRO CAECINA, PRO LEGE MANILIA,
PRQ CLUENTIO, PRO RABIRIO. Trans. by H.
Grose Hodge.
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CICERO: TUSCULAN DISPUTATIONS. Trans. by

J. E. King. *

CICERO: VERRINE ORATIONS. Trans. by L. H. G,
Greenwood, 2 Vols. Vol. L.

CLAUDIAN. Trans. by M. Platnauer, 2 Vols.
CONFESSIONS OF 8T, AUGUSTINE, Trans. by W,
Watts (1631), 2 Vols, (Vol. L. 4th, Vol, 1L 3rd. Im;f.)
FLORUS, Trans. by E. 8. Forster: CORNELIUS

NEPOS. Trans. by JJ. C. Rolfe,

TRONTINUS: STRATAGEMS anxn AQUEDUCTS.
Trans. by C. E. Bennett.

FRONTO: CORRESPONDENCE. Trams. by C. R,
Haines. 2 Vols.

FIORACE: ODIES asp EPODES., .Trans. by C. E,
Bennett. (8th Impression revised.)

HORACE: SATIRES, EPISTLES, ARS POETICA.
Trans, by H. R, Fairclough. (Qnd Impression revised.)
JUVENAL axp PERSIUS. Trans. by G. G. Ramsay.

({L,th Impreseion.)

LIVY. Tranms. by B. O. Foster. 13 Vols. Vols. L-V,
(Vol. 1. 2rnd Impression revised.)

LUCAN, Trans, by J. D. Duff,

LUCRETIUS, Trans.by W.H.D. Rouse. (2nd Edition.)

MARTIAL. Trens. by W. C. A. Ker. 2 Vols. (2nd
Impression revised.)

OVID: THE ART OF LOVE axp oTHER roEms, Trans.
by J. H. Mozl%r.

OVID: HEROIDES, AMORES, Trans. by Grant Shower-
man. (2nd Impression.)

OVID: METAMORPHOQSES. Trans. by F. J. Miller,
2 Vols. (Vol. 1. 5tk Impression, 11. 4th Impresgion.)

OVID: TRISTIA awp EX PONTO, Trans. by A. L.
Wheeler.

PETRONIUS. Trans., by M. Heseltine: SENECA :
APOCOLOQCYNTOSIS. Trans. by W. H. D. Rouse.
(4¢h Imp.)

PLAUTUS. Trans. by Paul Nixon. & Vols. Vols. L.-ITI,
(Vol, 1. 8rd Imprassion.) n

PLINY: LETTERS. Melmoth’s translation revised by
W. M, L. Hutchinson, ¢ Vols. (3rd Impresaion.)

PROPERTIUS, Trans, by H. E.Butler. (4¢th Imprassion.)

QUINTILIAN. Trans, by H. B. Butler. 4 Vois, -

SALLUST. Trans. by J. C. Rolfe.
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SCRIPTORES HISTORIAE AUGUSTAE. Trans. by
D. Magie. 3 Vols. Vols. I. and 11

SENECA : EPISTUL»\E MORALES, Trans. by R. M.
Gummere. 3 Vols.

SENECA : MORAL ESSAYS. Trans. by J. W. Basore.
3 Vols. Vol. 1.

SENECA: TRAGEDIES. Trans. by F. J. Miller
2 Vols. (2nd. Impression revised.)

STATIUS, Trans. by J. [I. Mozley. 2 Vols.

SUETONIUS. Trans. by J, C. Rolfe. 2 Vols. (Vol. I, 4¢h
Impresgion revised, Vol, I1. 8rd Impression.)

TACITUS: DIALOGUS. Trans. by Sir Wi, Peterson;
and AGRICOLA axp GERMANIA. Trans. by Maurice
Hutton. (8»d Impression.)

T%CI}TIUS HISTORIES. Trans. by C. H. Moore, 2 Vals.

TERENCE. Trans. by John Sargesunt. 2 Vols. (5th
Impression.)

VELLREIUS PATERCUILUS axp RES GESTAE DIVI
AUGUSTI. Trans. by F. W, Shipley.

VIRGIL. Trans. by H. R. Falrclough 2 Vols. (Vol. I.
Tth Impression, 11, 5th Impression.)

GREEK AUTHORS

ACHILLES TATIUS. Trans, by S. Gaselee.

AENEAS TACTICUS, ASCLEPIODOTUS awb ONA-
SANDER. Trans. by The Ilinois Greek Club,

AESCHINES. Trans. by C. D. Adams,

AESCHYLUS. Trans. by H. Weir Smyth. 2 Vols.
(Vol. 1, 2nd Imprsession.)

APOLLODORUS. Trans. by Sir James G. Frazer. 2 Vols.

APOLLONIUS RHODIUS Trans. by R. C., Seaton.
(3rd Impression.

THE APgSTOLIC FATHERS. Trans. by Kirsopp Lake,
2 Vols, Vol. L. 4th Impression, 11. 3rd Impression.)

APPIAN’S ROMAN HISTORY. Trans. by Horace
White. 4 Vols. (Vols. I. and IV. 2nd Impression.)

ARISTOPHANES. Trans. by Benjamin Bickley Rogers.
3 Vols. (Verse translation.) (2nd Impression.)
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ARISTOTLE: THE “ART"” OF RHETORIC. Trans.
by J. H. Freese.

ARISTOTLE : THE NICOMACHEAN ETHICS. Trans,
by H. Rackham.

ARISTOTLE : THE PHYSICS. Trans. by the Rev. P.
Wicksteed and F. M. Cornford, 2 Vols. Vol. L.

ARISTOTLE: POETICS; * LONGINUS”: ON THE
SUBLIME, Trans. by W, Hamilton Fyfe, axo DE-
METRIUS: ON STYLE. Trans. by W. Rhys Roberts.

ARRIAN: HISTORY OF ALEXANDER axp INDICA.
Trans. by the Rev. E, Iliffe Robson. ¢ Vols. Vol, 1.

ATHENAEUS: THE DEIPNOSQPHISTS. Trans. by
C. B. Gulick. 7 Vols. Vols, I.-IV.

CALLIMACHUS axn LYCOPHRON. Trans. by A. W.
Mair, aAxpD ARATUS, trans, by G. R. Mair.

CLEMENT OF ALEXANDRIA. Trans. by the Rey.
G. W, Bufterworth,

DAPIINIS AND CHLOE. Thornley’s translation revised
by J. M. Edmonds: axp PARTHENIUS. Trans. by
S. Gaselee. (2nd fmprsssion,

DEMOSTHENES: DE CORONA axp DE FALSA
LEGATIONE. Trans. by C. A, Vince and J. H. Vince,

DIOVQ]&SSSIUS : ROMAN HISTORY. Trans. by E, Cary.
9 Vols.

DIOGENES LAERTIUS. Trans. by R, D. Hicks. € Vols,

EPICTETUS. Trans. by W. A, Oldfather. 2 Vols,

EURIPIDES. Trans. by A. S, Way. 4 Vols. (Verse trans,)
(Vols, L. 8rd, 11, 5th, 111, 2nd, IV. 4tk Imp.

RUSEBIUS: ECCLESIASTICAL HISTORY. Trans.
by Kirsopp Lake. 2 Vols. Vol. L.

GA{;EN N THE NATURAL FACULTIES. Trans. by
A.J. Brock. (2nd Impression.)

THE GREEK ANTIHQLOGY. Trans. by W. R. Paton,
& Vols. (Vol. 1. 8rd, I, 2nd Impression.

THE GREEXK BUCOLIC POETS (THEQCRITUS, BION,
MOSCHUS%. Trans, by J. M. Edmonds. (5th Imp,)
HERODOTUS, Trans. by A. D. Godley. 4 Vols. (Q/'ols.

1~ITL. 2nd Impression.) -~

HESIOD ayp THE HOMERIC HYMNS. Trans. by
H. G. Eve]{n White. (4¢h Impression.)

HIPPOCRATES. Trans. by V{; H. S. Jones and E, T.
Withington. 4 Vols. Vols, I.-TIL
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HOMER: ILIAD. Trans. by A, T. Murray. 2 Vols.
(2nd Impression.)

HOMER: ODYSSEY. Trans. by A, T. Murray. 2 Vols.
(8rd Impression,)

ISAEUS, Trans. by E. S. Forster.

ISOCRATES. Trans. by G.Norhn. 3 Vols, Vols. I, and I1.

JOSEPHUS. * Trans. by H. St. J. Thackeray. 8 Vols,
Vols. L-II1. -

JULIAN. Trans. by Wilmer Cave Wright, 8 Vols.

LUCIAN. Trans. by A. M. Harmon. 8 Vols. Vols. L.-IV.
(Vols. I. and I, 3rd Impression.)

LYRA GRAECA. Trans. by J. M. Edmonds. 3 Vols,
(Vol. 1. 2nd Edition revised and enlarged.)

MARCUS AURELIUS. Trans. by C. R. Haines. (2nd
Impression.)

MENANDER. Trans, by I'. G. Allinson.

OPPIAN, COLLUTHUS axp TRYPHIODORUS. Trans.
bv A. W, Mair,

PAUSANIAS: DESCRIPTION OF GREECE. Trans.
by W. H. 8. Jones. 5 Vols, and Compamon Vol. Vols.
I and II.

PHILO. Trans. by F, H. Colson and the Rev. G. H.
Whitaker, 10 Vols. Vols, I. and Il

PHILOSTRATUS: THE LIFE OF APOLLONIUS OF
TYANA. Trans. by F. C. Conybeare. 2 Vols. (Vol [,
3rd, 11, 2nd Impression.)

PHILOSTRATUS ano EUNAPIUS: LIVES OF THE
SOPHISTS. Trans. by Wilmer Cave Wright.

PINDAR. Trans. by Sir J. E. Sandys. (4¢h Impresgion.)

PLATO: CHARMIDES, AILCIBIADES I. and II,
HIPPARCHUS, THE LOVERS, THEAGES, MINOS,
EPINOMIS, Trans, by W. R. M. Lamb.

PLATO: CRATYLUS, PARMENIDES, GREATER anp
LESSER HIPPIAS. Trans. by H. N. Fowler,

PLATO: EUTHYPHRO, APOLOGY,CRITO, PHAEDO,
PHAEDRUS. Trans, by H. N. Fowler, (6th Impression.)

PLATOQO: LACHES, PROTAGORAS, MENQ, EUTHY-
DEMUS* Trans. by W. R. M. Lamb.

PLATO : LAWS, Trans. by the Rev. R. G. Bury. 2 Vols,

PLATO: LYSIS, SYMPOglUM, GORGIAS, Trans. by
W. R. M. Lamb.
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PLATO: STATESMAN, PHILEBUS. Trans. by H. N,
Fowler; ION. Trans, by W. R. M. Lamb.

PLATO: THEAETETUS, SOPHIST. Trans, by H. N.
Fowler. (2nd Impression.)

PLATO: TIMAEUS, CRITIAS, CLITOPHO, MENE-
XENUS, EPISTULAE. Trans. by the Rev. R. G, Bury.

PLUTARCH: THE PARALLEL LIVES. Trans. by
B, Perrm. 11 Vols. (Vols. L., IJ. and VII. 2nd Im-
pression.)

PLUTARCH: MORALIA, Trans, by T. C. Babbitt.
14 Vols, Vols, I, and I1.

POLYBIUS. Trans, by W. R. Paton. 6 Vols,

PROCOPIUS; HISTORY OF THE WARS. Trans. by
H. B. Dewing. 7 Vols. Vols. I.-V.

QUINTUS SMYRNAEUS, Trans. by A. S. Way, (Verse
translation.)

ST. BASIL: THE LETTERS, Trans. by R. Deferrari,
4 Vols. Vols. L. and II.

ST.JOHN DAMASCENE: BARLAAM ANDIOASAPH.
Trans. by the Rev. G. R, Woodward and Harold Mattingly.

SOPHOCLES. Trans. by F. Storr. 2 Vols. (Verse trans-
lation.) (Vol. L. 5¢th Impression, 11. 4th Impression.)

S8TRABO: GEOGRAPHY. Trans. by Horace L. Jones.
8 Vols. Vols, I.-VIL.

THEQOPHRASTUS: THE CHARACTERS. Trans. by
J. M. Edmonds; HERODES, CERCIDAS AND THE
GREEK CHOLIAMBIC POETS. Trans. by A. D. Knox,

THEQPHRASTUS : ENQUIRY INTO PLANTS, Trans.
by Sir Arthur Hort, Bart. 2 Vols.

THUCYDIDES. Trans, by C. I, Smith. 4 Vols. (Vol. L.
2nd Impression revised.)

XENOPIQON: CYROPAEDIA. Trans. by Walter Miller.
2 Vols. (Vol. I. 2nd Impression.)

XENOPHON : HELLENICA, ANABASIS, APOLOGY,
axp SYMPOSIUM, Trans. by C. L. Brownson and
0. J. Todd, 8 Vols,

XENOPHON : MEMORABILIA axo OECONOMICUS.
Trans. by E. C. Marchant. -

XENQPHON: SCRIPTA MINORA. Trans. by E. C.
Marchant,
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GREEK AUTHORS

ARISTOTLE : " METAPHYSICS, H. Tredennick.

ARISTOTLE: ON THE MOTION AND PROGRESSION
OF ANIMALS, E. S. Fofster.

ARISTOTLE : ORGANON, W. M. L. Hutchinson,

ARISTOTLE: POLITICS axp ATHENIAN CONSTI-
TUTION, H, Rackham.

DEMOSTHENES : MEIDIAS, ANDROTION, ARISTO-
CRATES, TIMOCRATES, J. H. Vince.

DEMOSTHENES : OLYNTHIACS, PHILIPPICS, LEP-
TINES, MINOR SPEECHES, J. H. Vince,

DEMOSTHENES: PRIVATE ORATIONS, G. M.,
Calhoun.

DIO CHRYSOSTOM, J. W. Cohoon,

GREEK IAMBIC AND ELEGIAC POETRY, J. M.
Edmonds.

LYSIAS, W. R. M. Lamb.

MANETHO, S. de Ricci.

PAPYRI, A. 8. Hunt.

PHILOSTRATUS : IMAGINES, Arthur Fairbanks,

PLATO : REPUBLIC, Paul Shorey. 2 Vols.

SEXTUS EMPIRICUS, the Rev. R. G. Bury.
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LATIN AUTHORS

AMMIANUS MARCELLINUS, J. C. Rolfe.

BEDE : ECCLESIASTICAL HISTORY, J. E. King.

CICERO : CATILINE ORATIONS, B. L. Ullman.

CICERO : DE NATURA DEORUM, H. Rackham.,

CICERQ : DE ORATORE, ORATOR, BRUTUS, Charles
Stuttaford.

CICERO : IN PISONEM, PRO SCAURO, PRO FON-
TEIO, PRO MILONE, PRO RABIRIO POSTUMO,
PRO MARCELLO, PRO LIGARIO, PRO REGE
DEIOTARO, N. H. Watts.

CICERO : PRO QUINCTIO, PRO ROSCIO AMERINO,
PR}({) FROSCIO COMOEDO, CONTRA RULLUM,
J. H. Freese,

CICERO: PROSEXTIO, IN VATINIUM,PRO CAELIO,
PRO PROVINCIIS CONSULARIBUS, PRO BALBO,
J. H. Freese,

ENNIUS, LUCILIUS, AND OTHER SPECIMENS OF
OLD LLATIN, E, H. Warmington.

MINUCIUS FELIX, W. C. A. Ker.

QVID: FASTI, Sir J. G. Frazer.

PLINY: NATURAL HISTORY, W. H. S. Jones and
L. F. Newman.

ST. AUGUSTINE ; MINOR WORKS, J. H. Baxter.

ST. JEROME'S LETTERS : F. A. Wright,

SIDONIUS, E. V. Arnold and W. B, Anderson.

TACITUS: ANNALS, John Jackson.

TERTULLIAN: APOLQGY, T. R. Glover.

VALERIUS FLLACCUS, A. F. Scholfield.

VITRUVIUS: DE ARCHITECTURA, F. Granger.
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