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PREFACE

A cuaracreristic 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 necds, represented by
Economics, to his deepest spiritual needs, 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 diflicult, 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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PRETACE

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 serics.

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—secmed of
particular importanee in a work intended to be an in-
terpretative paraphrase. With Aristotle’s text at
hand for reference it 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 general 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 his many activities, never failed to show
a practical and cnlightening interest in the work.
Grateful acknowledgements have at the same time to
be made to Professor E. H. Neville for criticisms and
suggestions on eertain 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 systematie 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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PREFACE

It was at this critical stage of the work and with
only a few months’ warning that Philip Wicksteed
received the final summons to ceasc labour. Rapidly
increasing infirmity made it impossible for him to do
without secrctarial assistance, and one of his grand-
children (the grandchild also of his friend and master,
the late Abraham Kuenen of Leiden) suspended her
own studics in order to come and help him. Shortly
before his death he dictated the following for inclusion
in the preface of the book :

“ I should not have been able to earry 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 Greck, Mediaeval
and Renaissance commentaries, with complete
understanding of my purpose, and submitting them
to my judgement with the utmost economy of effort
on my 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 difiidence, 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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PREFACE

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. Francis
Cornford, who was intimate with some members of
the family and whom my father had expressed a
desirc 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-
ally 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. Mr. 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 betwcen his written and
spoken word. She has prepared from ms. notes
left by my father the section, in the General In-
troduction, on the principles of translation adopted
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PREFACE

in the work, and she is mainly responsible for the
Note on Mathematical Conceptions.

Mr. Cornford sends the following for inclusion in
the Preface :

“ It is due to Dr. Wiekstced’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 weck of Dr. Wickstced’s death,
I was summoned to Childrey. I camc without any
idea that it would be my privilege to sharc in the
inheritance of his work. He was still able, by an
heroic effort of will, to dictatc notes bearing upon
certain points that were on his mind ; but, not
having read the translation, I could not ask thosc
questions to which we have sincc had to find an
answer. Mr. 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
Introduetion and Chapters I-V) had gone to the

X1



PREFACE

press and been corrected in proof by Dr. Wicksteed.
The rest of the translation still contained such in-
accuracies, and even positive mis-renderings, as any
scholar, translating so difficult a work, would be
likely to leave uncorrected in his earlier drafts. I
conceived it to 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 dclicate 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 Greck text beyond Book I, and I
was not seldom 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 herc and there misled
him. He did not, so far as I know, possess Prantl’s
edition of 1879 (Tcubner), which is out of print
and hard to oLtain. M. Carteron’s text and trans-
lation (Paris, 1926) appeared too late to be of
much use.

“ It was not 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 Textgeschichte der
aristotelischen Physik (Abhandl. d. k. pr. Ak. der
Wiss., Berlin, 1882), and from Torstrik (Phuologus,
xii. 494 ff.). I have constantly consulted the com-
mentaries of Themistius, Philoponus,and Simplicius.
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PREFACE

Apart from Book IV. Chapters I-V, the text I have
printed is the best I eould eonstruet with these
materials. It differs from the current texts ehiefly
in paragraphing, in the aecentuation of enelities,
and in punetuation. No two editors will ever agree
upon the punctuation of Aristotle, and my only
guide has been the dcsire to make the structure
and meaning of each sentenee, as I understood it,
as elear as possible to an eye aecustomed to the
punctuation of eontemporary Inzlish (rather than
German) books. Where the reading and interpre-
tation are doubtful, I have sometimes been unable
to find out how the translator arrived at his para-
phrase, which at sueh points naturally tends to be
freer than elsewhere; and I have printed what
appears to me to be the best authentieated text,
adding a literal translation in a note. As a rule, I
have given a critical note only where the reading
has not the authority of any of Bekker’s mss., but
is either found in the Greek eominentaries or due
to eonjecture. 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 enelosed in square braeckets with my
initial [C.]. The large number of minor ehanges and
eorreetions in the translation eould not be marked
in any way without making the book unreadable.
For these alterations, though they have been sub-
mitted to Miss Wieksteed and Mr. Saunders, I
must bear the responsibility. 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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PREFACE

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.

“1I 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
a man entirely fearless and Death himself. With a
force of will that touched the limit 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 like 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. Cornrorp.”

Mr. Cornford left Childrey 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.

JosepH WICKSTEED.
Childrey, January 1929.
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GENERAL INTRODUCTION

I. WHAT To EXPECT FROM THE PHYSICS

Twe title * Physics ’ is misleading, and the reader
must expect to find little or nothing that it suggests
in this treatise. ‘ Lectures on Nature,” the alterna-
tive title found in editions of the Greck text, is more
enlightening. But ‘ Principles of Natural Philo-
sophy * (as the term would have been understood in
the eighteenth and earlicr 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 in the sense of passing from ‘ here ’ to ‘ there,’
or in the more extended sensc 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 cternal 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 (i.e. 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. TFor
although it may be a disputable point whether the
‘being ’ of the (human) psycke (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
lic outside the realm of Nature. But vet 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
Physics 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
studics any further. Enough has been said to show
that the domain of Aristotle’s Natural Philosopher
extends beyond what we eall (or used to eall) Natural
Philosophy.

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

¢ One of the titles given by Aristolle to the work called
by us. but never by him, the Metaphysics.
Xvi



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 amoengst them. They
are concerned with the analysis of the conceptions of
change, becoming, and so forth. What is * motion ’ ?
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, indecd, is the differcnce 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 mcan by the cause or causes of change ? Are the
changes, so far as they are natural, purposetul ?
Have they an aim ? And if so, do they always hit
the mark they aim at ?

These, and such as these, are the fundamental
questions and concepts with which Aristotle 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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INTRODUCTION

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
direct or indirect acquaintance with Aristotle’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 life on the dry land was devcloped 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 himsclf 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

was the seat of mental function, which Plato (rightly)
assigned to the brain,
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INTRODUCTION

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 philosophiecal interest ; very
much that is of historic interest and that has entered
dceply into the texture of our language ; much of
purely intcllectual 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 present translation has been inspired by a
conviction that contemporary philosophic thought
and discussion is seriously handicapped by the fact
that Aristotle’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 conviction 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 Aristotle found that the metaphysicians who
denied 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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INTRODUCTION

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 be all in vain, since great
thinkers had proved that there was no such thing as
change or motion.

This led him to the following conclusions, the
bearing of which on thought it will be our task to
develop.

(1) The terms ‘finitc’ and °‘infinite® (‘limited * and
*illimitable ') belong to quantity and are only incidentally
concerned with the other categories. They are attributive,
i.e. adjectival or adverbial, not substantial, (2) Time is the
non-spatial dimension of * motion * and * station.” (3) ‘' Mo-
tion * is not made up of * stations,” nor a lapse of time of
‘nows,” nor a line of points. There is no ‘ next possible’
station to a given station, nor a next ' now ' to a given * now,’
no ‘' next point * to a given point. (1) What is complete and
whole presupposes limitation and exists within the limits
whieh éeﬁne it. () Any definition whether factual or con-
ceptual automatically limits what it defines. (6) What is not
limitable is not complele or whole and therefore is not de-
finable. Thus the indefinable exists in the definable, and not
the other way round : the illimitable is inherent in the limited,
not the limited in the illimitable. (7) There is no limit to the
factual proeess of subdividing a limited magnitude into a
limited number of parts, therefore it can never be completed ;
but it may be arrested whenever we ehoose, so as to embrace
only a definite (limited) number of divisions. (8) Arrcsting
a process does not alter its nature, and the nature of an
illimitable process may be apprehended by analysing a
limited stretch of it, within our own experience. (9) Every

otentiality is capable of actualization (otherwise it would
ave no meaning) : if it is inexhaustible so also is the corre-

sponding actuality. There is no distinction between potential
and actual in things eternal.

II. AristorLe’s Purvosorny

1. Mind and Matter, and their meeting-ground

Aristotle has been claimed by many as the philo-
XX



INTRODUCTION

sopher of common scnse, for his fundamental as-
sumptions are frequently the very ones that under-
lie such thinking as the plain man cares to indulge
in and excuse him from thinking mectaphysically at
all,

For instance, Aristotle never questions the reality
and objectivity of the material world revealed to us
by the senses. Our senscs 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 it 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 rcaches our consciousness, are them-
selves material. So, though mind and matter cannot
be resclved 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 unconvincing °explanations”) it
leaves them unexplained and permanently mysterious,
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 mediatcly 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. TFor 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 accustomed to hard thinking can
easily be misled by thinkers who have themselves
gonc astray or by sophists who take pleasnre in
bewildering him.

So 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 betraved him, to teach him to
hold the thread of a continuous argument, to grapple
with familiar but baffling concepts such as “time,’
‘causc,” ‘ infinity,” until he sees them steadily, and
to detect the underlying agrcements that are some-
times concealed under the mntual hostilities of rival
schools ot 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—somctimes against the philosophers—in his
fundamecntal convictions, always kceps him, the plain
man himsclf, in control of the ultimate court of
appcal, as judge of the final conclusions to be
accepted. He must by no means be outraged, and
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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
mystic, by showing him that natural science points
beyond itself to a * divine * world, for which the very
savage alrcady 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 modc of being that
transcends human experience (though it is by
contact with it that man becomes most human)
Aristotle betrays the overmastering influence of his
great teacher, Plato; and the question arises 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 Metaphysics will
form his own conclusions, and wc shall touch upon
it 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
betwecen them.

Aristotle accepts the teaching of Empedocles that
earth, water, air, and fire are the four elementary
substances with which the physicist has to deal;
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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
eapable of changing into each other, which implies
that there must be a ecommon something underlying
them all and preserving its own individuality while
assuming, for instanee, 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 substanees are built. He
never gives us an express aceount of the nature of
matter, and indeed tells us that we ean only get at
it at all by inferenee and analogy, not by direct aecess
through the senses ; but nevertheless he ineidentally
reveals to us that in his own mind, as in that of
Loecke, matter must have eertain 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 bodics cannot occupy the same
place.” He never defends or examines this belief,
or seems to think that anyone ean question it. This,
then, gives us at onee 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 Aristotle 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 (in 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
is 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 clements 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,’ is 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 eareful reader of Aristotle, however, will soon
notiece an uneertainty, and at least an ineipient un-
easiness, in his treatment of fire. He sometimes
seems to be on the very verge of diseovering that it
is not a substanee 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 traee something
analogous to this uneertainty or absence of ‘ defini-
tion ’ (in the photographie sense) in the coneeption
of the other elements also.

If we were to say that Aristotle and his con-
temporaries meant by ‘ air " anything that is gaseous,
by ‘ water ’ anything that is liquid, and by ‘ earth’
anything that is solid, mueh of what startles us now
would become quite natural. We should see why
Aristotle is so eonfident that air and water can pass
into each other, for instance, and why he regards
metals as prevailingly ‘aqueous’ (for they ean be
almost completely liquefied), but partially © earthy,’
perhaps beeause, 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 ean only say
that they regard the * elements ’ as types 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 toueh, 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 so ; but neverthe-
less, inasmuch as inorganic nature is not conceived
by Aristotle or by the plain man as having any
conseiousness at all, the hot water, for instance, docs
not itself * fecl hot.” 'The physical condition of water
or iron that we call “being hot’ is, therefore, a
different thing from the state of consciousness which
we call * fecling 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 more obvious, even to the thought-
less, though it can hardly become more real to the
thoughtful ; and Aristotle 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 sensc-conscionsncss 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 intcllect ; but, so far
as the senses are concerned, we may note at once
that Aristotle accepts, registers, and examines these
correspondences between states of matter and states
of consciousness rather than tries to * explain * them.

But this is not to say that he has nothing enlighten-
ing to say about them. On the contrary, an examina-
tion of his 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 assurcs 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
paticnt (that experiences the effect) are quite
distinct 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 it (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 iron filing (call it the
‘needle ') to itself, and the needle 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 eflect caused by the magnet-agent being
realized in the needle-patient.

Now take the case of vision. The consciousness
(in virtue of its association with an organized body
possessing cyes) 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 secn, i.e. of producing an effect upon the
consciousness. These two potentialities are distinct ;
but let there be light, and the two potentialities
coalesce as a single acluality 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 that combinations
of elements had properties that were not mere
mixtures of the qualities of the elements themselves ;
but his presuppositions as to matter and the material
things and states that provoke our sense-experiences,
generally assume a greater simplicity and continuity
in them than can be detccted 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
‘more ' or ‘less ” of the same thing, though no one
could suppose that the 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 Avistotle’s crced, expressed or implied: (1)
Consciousness is not material. (2) In a “ sensation’
of any kiud a potentiality of a given material objeet
or attribute and a potentiality of a given conscious-
ness meet and are-actualized in a psychie 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 relation
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 matter 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 experienee
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 ecreator of the material
universe. On the econtrary, he believes in the
eternity of matter-in-motion.

And (2) he never assumes that we have a direet
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 elose (however
mysterious) association with matter,—and that
matter ‘organized ’ and ‘unificd’ in some deter-
mined and ° vital * organism.

These terms must be more elosely examined.
* Organs ’ are differentiated parts of a single whole
(the ‘organism’) so related mutually that their
several functionings are subscrvient to the function-
ings of the organism as a whole. These functionings
of an organism as a whole are somcthing 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 varies in its scope. At its lowest it is found
in plants, which “grow’ (in 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 decaymg
individuals. * Nutrition ’ and ‘ reproduction,’ then,
constitute life in its lowest terms.

Now this ‘ life * strikes Aristotle as so marvellous
that, though he has been content to consider that
changes in the proportions and modes of combining
of the four elements may be a sufficient objective
basis for the varying impressions which material
objects make upon the senses of sight, hearing, and
so forth, yet when it comes to matter itself e\hlbltmg
¢ 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 mysclf. In the passage in question
Aristotle 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

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

But plants, according to Aristotle, do not feel ; so
we have not yet reached the proper meeting-ground
of matter and conseciousness. Animals, however, in
addition to sharing the nutritive and (in all eases
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 conseiousness in associa-
tion with matter ; for a sensation, we have seen, is
a psychic expericnece, not a material event.

We must resist the temptation to linger over the
many fascinating subjeects discussed by Aristotle in
relation to the special senses and their organs. He
knows, for instance, that ‘ toueh’ 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 through taste, smell, hearing,
and sight. And he notes the significance of the
material composition of the organs of sense, in re-
lation to their functions. Further, he attempts to
supplement and define our imperfeet 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 all this and much else we must pass over as not

@ {De caelo, i. 2-3.—C.)
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strietly neeessary to our general line of advanee. We
will, therefore, go on at onee to a special doetrine
of Aristotle’s that is of eentral importanee 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 the taste, whieh takes
no eognisanee of eolour, nor by sight, whieh takes no
eognisanee of savour. Yet these distinetions and
eombinations pertain to sense. There must, then, be
a general or * eommon ’ scnse whieh reeeives, adopts
as its own, and assimilates the reports of all the
speecial senses, and eombines these reports, as well
as distinguishing between them.

It is of the greatest importanee to note that the
speeial senses already discriminate, each on its own
ground. This discrimination rests upon the eontrasts
of change or ‘ passing ’ from this to that. If there
were no change, we should note and distinguish
nothing. This ‘ passing ’ or ehange, then, of whieh
echange of plaece or position is the simplest form, is
noted by all the senses. Colours, tastes, ete., all
change, and the several senses diseriminate between
that from which and that to whieh they pass. These
ehanges may be in quality (from red to yellow, or
sweet to bilter) or they may be in intensity. In
this latter case, therefore, each sense diseriminates
between the more-or-less-ness of its speeial pereepts.
This may be eoneeived as their great-or-small-ness,
magnitude, or quantity. Again, the sensation, even
if of uniform quality and intensity, may be inter-
mittent or eontinuous, by whatever sense diseerned.
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Thus the strokes of a clock are discrcte and inter-
mittent, but each one of them is eontinuous, though
perhaps varying, as long as it dwells upon the ear.
And so too each other sense diseriminates on its own
ground between unity and plurality and betwecn the
disercte and the continuous. And lastly each sense
can distinguish between different orders of suceession,
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 (z.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, ete.), 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 acecess to them
through all the senses, but through the senses only ;
just as it has access to the spceial ‘ sensible,” (say)
colour, by vision, but by vision only.

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

Add to this that the common sense can tcll us of
a combination in which some of the factors 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 sce very clearly for oursclves, namely that it is
the common sensec (not the special senses) that
objectifies thc world for us; for it incidentally
asserts the existence of a number of concrete entities
outside ourselves, which would be there though we
were not. When sight says ‘ there 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
kas colour, but, without the reports of the other
special senses, I don’t know what it tastes or feels
like.” 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 synthctic 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 the
common sense can err, because the report of common
sense is really an assertion, though it does not appear
to 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 objectifics 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 scnsation but changes and developments
of things ; for if we can trace any sufficient continuity
in the group of associated sensible qualities of a
defined object, we think of ‘it’ as retaining its
identity while changing, at once or successively, one
or more of its qualitics. An acorn that we have seen
devclop 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 any continuous ° association of
attributes " at all do we say that a thing has alto-
gether “ccased 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 ccases 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
indifferent 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 regarded as
showing great perversity or want of intelligence on
his part by those ‘ moderns’ who judge of the in-
telligence of an ‘ ancient ’ by the measure in which
his conclusions coincide with those of modern scicnce
or diverge fromn them, rather than by the way in
which he handled the materials that were at his
command. TIrom this latter point of view it is inter-
esting to note that the late Sir D’Arcy Thompson
tells us that, in the then statc of anatomical and
embryological science, Aristotle could %ivc_a very
good account of the grounds of his belief on this
matter.

Be this as it inay, the further examination of the
relations of the special and the synthetic scnses to
each other will throw much light on Aristotle’s
general philosophy ; but before we try to develop
it we must take a rapid survey of the psychic super-
structure which, according 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 it best to regard these
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developments as taking place in direct connexion
with the organ of the synthetic sense (to us the brain),
considered as that to which all the others make their
reports—remembering, however, that it is entirely
dependent upon these special senses for the materials
which it combines.

Sensations, 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 abscnt 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 becn 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 tastes, 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.

Morcover 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 relations (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 thc blunder of
supposing that the vibrating gong, or the vibrating
air 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 psychic events and describe them each
in terms appropriate to its nature ; but the difference
between them becomes casier to see, and their causal
relations far more complex, than in the casc 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 7s, and the physiologisf.
only to describe physical events that are concomitaut
with it. But can we now say that the physical event
is the cause of the psychic cxperience 7 Might we
not equally well say that my being angry is what
makes the blood secthe ?  Neither statement is all
the truth. I may be angry because a man has used
insulting language to me, and that feccling 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 dangcrous. Here we have

¢ [De arim. A 1, 403 2. 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
line 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. All the higher animals, then, can adapt
their actions to the satisfaction of their impulscs
and desires.

But there is a region which we shall, perhaps, still
be safe.in claiming, as Aristotle 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 ot 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 a love of truth
inthe abstract ?  Aristotle (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 it, 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
it 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 eall 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 imperfectly 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. lxxviii
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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-experienees reveal to us, are perpetually
changing ; and since our minds can get at nothing
outside themselves except through the senses, how
can we extract 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
itsclf.

The great philosophers of the fifth and fourth
centurics 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 clusses or kinds of actions and
qualities which we group together because of their
resemblances in spite of their manifest differences.
Their differences are observed, their resemblances
arc felt, and in virtue of those resemblances we give
them collective names. Wherein exactly does that
rescmblance consist ?

if 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-
vincingness of eonvincing 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 abiding 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 distinctly cmerged.
It has ever since remained at the basis of scicnce
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
assigns 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 scems clear that the
‘Ideas’ sank into the background of Plato’s mind
in the later and perhaps most characteristic phase
of his thought. Morcover the dialogue, which is
Plato’s favourite literary form, makes it 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 irideseent beauty of his sug-
gestive and elusive handling of the ineflable makes
it the extreme of rashness to translate his vision into
dogma. But this is exaetly what Aristotle is accused
(and I think justly accused) of doing ; and as our
main business is with Aristotle, and Aristotle’s
polemic against Plato is generally directed sperifically
against the doectrine of Ideas, I must try to give
such an account of that doetrine as will enable us
to understand Aristotle’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 is nothing
but Truth’s self, beauty nothing but Beauty’s self,
and so forth, whereas the beautiful things we know
are beautiful things, or pocms, or thoughts, that is
to say they are poems, or whatever it may be, that
participate in real and absolute Beauty and are
beautitul in virtue of such participation, but are not
Beauty's self.

But how do we know that 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
ordev of things, actually experienced a life of converse
with absolute Truth, Beauly and the rest, and did
birth bring with it forgetfulness, but yet leave us
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a reminiscent instinct 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 distinctness of knowledge
that had been obscured.

Or should we rather say that the things we call
beautiful are recally beautiful only because they
partake of Beauty’s self, and they really attract us
in virtue of this participation ; but in our material
and immature state it is only when embodied in
comparatively gross things that Beauty can attract
us at all ?  And is there a discipline, intcllectual and
moral, that can teach us to apprehend beauty in
ever more refined and noble ferms till at last Beauty
herself reveals herself to us unassociated with any-
thing meancr 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 ? 1t 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 thcir 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 distinet from all the other
sensations that the ' something " may or does provoke
in us. Now we have noticed already that, though
Avristotle assumes (without proving) the objectivity
of things, yet, in assigning to the common sense the
direct perception 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 granted 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
object. This is the power of °abstraction’ by
which we can think apart of that which never exists
apart. The eye enables—nay, compels us—to
‘ abstract * or draw away from all coloured things a
vast range and variety of impressions which all have,
amid 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,” arc in
like manner records of spontaneous ‘ abstractions,’
from concrete individual examples, of something
that exists in all the individuals to which the name
applies, but never by itself 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-register, and which arc 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 rest.
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 s¢junct
from * concrete ’ things and beings only conceptually ;
but their existence iz 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 distinet 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
1_11timatc1y attained, we eatch him in one of those
rarc moments in which pure intellect kindles on his
lips into passion as he fecls himself to be in the very
act of bringing the unceasing flux under the control
of an intelligible order—Ilike 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. ii. 19, 100 a 11, Aristotle uses this image
to illustrate the power of the mind to pass from particulars
to universals,.—C.)
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he seems to be always attacking the doctrine of
Ideas, which he held to be superfluous irrelevancies,
and always fretting against certain misunderstood
passages in Plato’s 7imaeus, of which indeed there
does not appear to be any real explanation—there
are only hints—but Aristotle thought he understood
them and rcjected them.

With this clue in his hand Aristotle examines
language, the treasure-house and record-oflice of all
the spontancous 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 cach other and unlike nouns? And what
is the difference between words, which merely
present somecthing to our minds, and sentences,
which perhaps assert connexions betwcen things
(Grammar) ? And what arc the ‘ kinds * of assertion
we can make? What is the difference between
telling what a thing is, and telling what qualities it
kas, or how much of it therc 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 arc trying to isolate in thought some
Junction 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 group, which is indeed the very
essence and truth of their being, but which never
and nowhere exists except in them, and in them is
never objcctively isolated.
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8. The Categories

This brings us to the crucial distinction between
the aestheta and the noéta in Greek, the sensibilia and
the intelligibilia in Latin, the concrete and the abstract
or the particular and the general in English.

But unfortunately the English terms do not
adequately emphasize the point 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 intclligence 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 intellizence.

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 concrete 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 noéton. 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 as 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 vet 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 refercnce to the genus
that includes it. Thus, * animal " would stand in onr
illustrative scale for the genus of which * horse ™ and
‘man’ are species, and for a species of the genus
‘ vital 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, announcc to us as e\isting objectively, in-
dependently of our knowledxe 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 alwavs conerete.
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 sutheiently 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 in the con-
crete thing that is coloured, heavy, or extended.
Yet i 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
itsclf, perceived as such by the senses. Colour,
shape, and size arc not * things ’ ; the apple is.

‘ Existences,” 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
‘entitics * are a ‘kind ’ or class of ' existences '—
those namely which are concrete and exist in them-
selves—and * qualities’ and ‘ quantities ’ are other
kinds of existents, alike in that ncither 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 convineed that there are)
conscious beings that exist in themselves and have
mental activities or attributes, but are wholly
immaterial.

Material entities, then, may be a species of entities.
But entities themselves eonstitute a genus indeed
(for theirs is one ‘ kind ’ of existence, distinguishable
from other kinds), but they form a supreme genus,
and are not subject as a species to any higher genus
or ‘ kind.” Tor ‘ existenee ' 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 Aristotle’s celebrated and funda-
mental doctrine of the * Categories ’ or summa genera,
each of which is a genus but not a speeies. We have
here cneountered three of them, entity, quality,
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quantity. There are more such categories, ‘rela-
tion ’ of one thing with another, for instance, actions
and effects of actions, ‘ 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 ’ distinguishable
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 in itself. 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,
is 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 as 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 conerete or compositum, therefore, is the im-
mediate datum of the senses. 7The 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 these
conceptuals arc distilled by the intelligence out of
the perceived concretes, 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 concrete.

Before leaving the Catcgories we may note that
throughout the Physics Aristotle likes to begin his
examination of any concept that prescnts difficulties
or obscurities, 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 inquirics.

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 ncvertheless be thought of (though not
‘imagined ’) apart from them and only so “ under-
stood ’ (Mathematics and Physics).

This last sct of concepts we shall naturally en-
counter again as we come to Aristotle’s dctailed
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.?
These sciences became to him the standards of pre-
cision and certaintyin knowledge; andwe can discern
through all his work a continuous effort to Hiik
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 instance, on the
ground explored by Socrates, we note that every
man recognizes a type of character and conduct (as
distinct or at least differing from abilily, 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 gencral, as of an animal or a tool; and what
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-
pressly devoted to mathematieal seienee, but his grasp of
fundamental mathematieal coneeptions is apparent every-
where. and it is elear that, next to logic, he regards mathe-
matical scienee as presenting us with the highest type of
generality and eertainly of thought. Moreover, though
mathematies is the most abstract of the speciul seienees,
and so the remotest from malceriality, it is the most uni-
versilly and most preeisely applicable to material things,
for its coneepts inhere in them all, and so its inferenees, while
exeeptionally rigorous on the conceptual side, are exception-
a.ltll_v 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 Mathematics.

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.

In 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 hcar its hearing ; but the
thinking mind can think upon its thought. Sensa-
tion is conscious, but mind alone is self-conscious.
And so when we come to the human mind, of which
the power of abstraction is a function, we have come
to something more directly accessible to our con-
sciousness than the material world itself, and we
have here an announcement of reality more authentic
and unchallengcable 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 inorganie
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
consciousncss in sensation and in the traccs left by
sensation (recalling, image-making, and the rest) from

@ The phrase is Wordsworth’s, not Aristotle’s. But the
poet and the philosopher both express the same thought in
reference to Nathematics.
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each other and from the crowning self-conscious
mentality of man (Psychology).

It need hardly be pointed out that in all these
inquiries mental ‘ defining* (which is only to say
* distinguishing *) must be perpetually aimed at, and
that verbal ‘ definitions’ will be of frequent use.
Only by their aid can the conecepts 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 functionings. But morc 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 spealk.
What is ‘inference,” and when is it valid? All
thinking involves the belief that one thing * follows
upon ’ another, or that, if two connected assertions
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 distinctive 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 3
for it is of fundamental importance to distinguish
between the truth of an alleged infercnce and the
validity of the inference. If we argue: ‘ Men are
animals, and mammals are animals, therefore mcn
are mammals,” the conclusion is true, but the
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‘ therefore * false. Otherwise it would be equally
true to say that because men are mammals and
squirrels are mammals men are squirrels.

In studying the laws of inference we are studying
the way in which the mind works. But there is one
more step to make. There is no point on which
Aristotle is more insistent than that inference alone
cannot furnish the mind. Everything cannot be
proved by inference, for inference must 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 arc 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 states that
unqualified assertion and negation of the same thing
cannot both be true. If “Ais 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 constitution, cannot do other than accept.

The constitution of the human mind, then, (1)

ives 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. But 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 itself, the impressions of the senses
furnish all the material on which the mind can work
till it rises upon material steps to the rccognition of
immaterial being—from the region of sensible facts
to the region of intelligible truths.

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

5. Cosmography and Theology

In a connected series of works (the Plysica, the
De caelo, and the De generalione et corruptione®)
Aristotle sets out, and attempts to justify, his theorics
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 cannot ever have been a time in the
past when the order of Nature, as we know it, was
not in actual operation; nor will there ever be a
time when it ccascs to opcrate.

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 rcgarded as a self-contained and self-sustaining
system, but point beyond themselves to an immaterial

¢ On the exclusion of the Meteorologica from this list see
note on pp. Ixxv f.
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order of existence, on whieh they depend for all
their functionings.

The first of these conelusions explains why
Aristotle, who is keenly interested in the origins and
history of concrete human communities and institu-
tions, never attempts to give us any kind of cosmo-
gony, or aceount of the origin of cosmos, such as we
ind in the mythologies of all nations and, in some
shape or another, in the speculations of many
philosophers.

The second conelusion shows us how it is that
Aristotle’s eosmography leads 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 Aristotle himself describes as * Theology,’
or sometimes under the more comprehensive title of
First Philosophy. This work is the treatise which
we call the Metaphysics, beeause in the systematized
Aristotelian 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 to 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-elemcntal 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, there was no vacant space (or
spaces) anywhere.

The sphericity of the earth herself was already
firmly established in the science of Aristotle’s day,
and this carried with it a recognition of the rclativity
of the conceptions of ‘up and down.” To us ‘up’
mcans in the direction from our feet to our hecads.
To the antipodes it means the direction from their
feet to their heads—which coincides with our * down.’
And every direction betwcen these opposites is
someone’s ‘up’ and someone else’s ‘ down.” True
. to his general principle, Aristotle asks what is it in
which all these opposites and variations agrec, 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 dircetion’;
and this definition holds everywhere in the universe.®

Heavy things have a trend towards the centre—

@ But the universe rotates on its axis, and movement
(whether of rotation or translation) presupposes direction.
IHence 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
illustrated 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 forward of the right side eountercloekwise,
Therefore from right to left is the natural movement. And
it is with the power cternally and without effort to move thus
from right to left that the eternal natter of the heavenly
spheres is endowed, though with different degrees of intensity
(apparently) according to the sphere or the place in the sphere
which that particular matter occupies.

If I in this 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 earth 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 Aristotle is to
the modern conception of gravitation. If the mass
of earth shapes itself as a sphere by mutual pressure,

moment the sccondary movements) take the sun as marking
a particular place in that moving sphere, if I face the sunrise
and turn my body always to face the sun I should be moving
with the mmovement of that sphere, and that is from left to
right, which is clockwise. But that is cosmically wrong.
If, however, T were standing on my head or were standing
up on my feet at the Antipodes, that same movement from
Llast to West would have been from right to left or counter-
clockwise, which is cosmically right. Therefore the south
pole is the top of the universes; the East is to the right and
the West to the left. So in Lucan (Plhars. iii. 248) the Arab
troops of Pompey are spoken of as
Umbras mirati nemorumn non ire sinistras

—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 is
bewildered to find that it has moved from right to left
counterclockwise, instead of from left to right clockwise as
would be the case in the northern hemisphere (Purg. iv.
56 ff.).

Plato tco 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 70 & émwl Sefia yiyvéobw 1O wpos Ew, Lpinomis 987 B
Tpels & &1t opas Néywuev ¢ml Sefid wopevoudvwy HETA oeNMnS
e kal #\lov.) So to this day in our modern maps the East
lies to the right hand in the terrestial map and to the left in
the celestial map.

See De Caelo ii. 2.
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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 formulating of the fact of masses
gravitating to each 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 centrc of the spherical vault of heaven ; and that,
if the mass of earth were forcibly removed to the
position of the moon and held there, a free clod would
fall not to it but to the centre of the universe. Thus
he attributes to the ‘ centrc ’ a kind of active power
of drawing heavy things (which are potentially subject
to this power) towards itself ; and unfortunately he
attributes a corresponding active power to the inner
celestial verge, by which it too attracts to itsclf the
buoyant things which by potentiality arc subject to
its attraction.

Thus Aristotle commits himself to gravity and
levity as two distinct qualities, both of them positive.
Iire has levity alone, carth gravity alone ; air and
water have both levity and gravity in different
degrecs. This preconception prevents Aristotle
from accepting the belief (already held by some other
thinkers) that all the (non-cclestial) elements have
some gravity, though that which has’least will rise
abovce 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
neverthceless 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
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of relative position, by falling, rising, or crossing.
This doctrine of the ‘ stationary earth’ (as we may
call it for convenience%l was not unchallenged in
Aristotle’s day, and he himself was well aware that
it might be conceived either as ‘rolling ’ or ‘ spin-
ning,” and he implies that, so far 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 see, a truly
scientific attempt to find an independent standard
of reference by which to judge between the two
hypotheses, and he decided in favour of the un-
moving earth,

But if the four elements naturally arrange them-
selves in the stated order (counting inwards) fire,
air, water, earth, how comes this order ever to be
disturbed, and why is anything so out of its natural
place as to manifest its trend towards it ?  Aristotle’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 are typical of all the transformations
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 Aristotlc that
the elements can be transmuted into each other,
and that the same ultimate matter occupies more or
less room according as it is heated or chilled. But
here the hesitancy we have already noted as to the
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relation of fire, as an element, to heat, as a state,
obscures the conncxion between the sometimes
isolated data to be found up and down in Aristotle’s
physical treatise, or ineidentally in his other works.

Under the reserve implicd in these warnings, we
must attempt to reconstruct Aristotle’s system. It
is certain that the cclestial * fifth clement’ is not
fire and has not its properties ; and since the heavenly
bodies are composed exclusively of this element
(being, apparently, in some sense concentrations or
intensifications of it) they are not and cannot be the
direct sources of heat in the sense in which an
earthly fire is. Yet it is obvious (and Avistotle lays
stress on the fact) that changes of heat do accompany
the prescnce or absence of the sun’s rays, and are
affected 'by the dircetness or obliguity 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 causc 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 celestial
shell of the universe heats the upper air in contact
with it into actnal fire, more especially where its
poteney is highest, that is to say in its concentrated
presence in the sun.® The heat thus generated de-
scends by conduction and reaches the other elemen-
tal regions with diminished force. When the sun is
withdrawn cooling suceeeds to heating.?

¢ (f. Vol. 11, p. 315, 1. 4 ff.

* 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.
Ixvi
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This account of the inorganic or mechanical move-
ments of the elements must close with a repetition
of the waring that though all the principal data on
which it is based are authenticated by explicit texts,
yet it is impossible not to have some misgiving 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 firm. With inexhaustible
earncstness, perseverance, and ingenuity Aristotle
urges throughout the Physics that no mechanieal
movement is self-initiated by matter. Earth falls
indeed, and fire rises, in virtue of an intrinsic ‘ prin-
ciple of movement.” But that principle is a passive
capacity for being moved, and not a capacity for
sclf-initiated movement. The falling clod does not
move itself, though it is in itsclf capable of a natural
and unforced 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 infinitum chase
for the ultimate origin of movement unless we can
find somc cause of movement that is not 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 inorganie
things, do seem to initiate movements. This

We may perhaps connect 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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Aristotle admits, but points out with elaborate care
the danger of expressing this fact by saying that
animals ‘ move themselves.” An animal’s free move-
ments are probably prompied in every case by some
change in its physical organism or environment, but
it is always some kind of desire (however prompted
or suggested) 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
datum of observation and experience that we must
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, directly 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 miotion.’

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 sensc-perceived changes, and therefore postulate
them as antecedents and cannot be their prime
source. And even intellectual desires, though
Aristotle thought they eould rise into independence
of all sense organs, can draw the materials on which
they so rise only from material objects through the
organs of sensec.

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

Perhaps the homely illustration of the coats of an
onion will best serve us here. Replace the core of
the onion by some imaginary ‘stuffing’ of unlike
substance ; Aristotle’s eoncentric spheres will then
be represented by the remaining coats of the onion,
and the imagination will easily rise to the idea that
they can slip about within each other in immediate
but frictionless contaet. This is what Aristotle’s
concentrie ethereal spheres (or shells) do. EFach of
them has a ‘ proper " movement of its own, but, with
the exception of the outmost, each of them also sym-
pathetically obeys the movement of some one or
more of the spheres above it. It is thus that the
spiral eourse of the sun throughout the year, of the
moon throughout the month, of the plancts (with
their retroeessions) throughout their periods, and
the simple circular movement of the fixed stars (in
Aristotle’s time the ‘ precession of the equinoxes’
had not been observed) were accounted for by a
single cireular movement in one case, or a ‘ proper ’
circular movement imposed upon onc or more deriva-
tive movements (all circular) in the other cases. The
fundamental principle of this analysis and synthe-
sis still survives as the basis of our modern astro-
nomy.

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

Each heaven, then, is an animated being. But
the desires of sublunary animals are stirred, directly
or indirectly, by sensc-impressions or physical
changes in the organs of scnse, 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 celestial
animals have no organs of sense, and the substance
that constitutes their bodies is incapable of any

modification except that of (rotatory) movement.
What, then, can be the nature and the object of the
* desire ’ 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 desires ? These
must nceds be higher than themseclves. 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 desirc 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, described by Aristotle as the ‘ prin-
ciple on which all heaven and nature depend.” Such
is the direct object to which the desire of the supreme
heaven, expressed in its continuous and simple move-
ment, is directed. 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 outmost heaven; and the divine and
immaterial object of the desire that inspires it must
be conccived (though Aristotle does not expressly
develop this line of inference) as standing in a
corresponding relation of subordination to the
Supreme Principle ‘on which heaven and nature
depend.’

The Poet Laureate may well call the atiention of
his readers to the ‘ extreme interest ' of the chief
passage in which this °theological’ doctrine is
expounded. For 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 Ncoplatonists,
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 Aristotclian 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 39.
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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 reach 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 truth and
beauty are one. And though Aristotle on his own
ground broke away from his master, yet his ultimate
conception 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 explains 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 in-
complete linear movement can make to the * circum-
lation * of the complete and self-re-entrant circular
movement.

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

It is the same impulse that makes him—though
he defines Nature as the objective sum of things,
attributes, and functionings that are subject to
change—nevertheless treat%?er and feel towards her
as a divine (impersonal, it is true) agent of impulse,
purposeful and aspiring.

But in one respect Aristotle has the advantage of
Plato. It must be particularly obvious to the reader
who compares the Timaeus 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 the
‘second best * which was all that a material creation
could possibly aspire to, and our prevailing impression
may well be of the degradation involved in our
material nature. Aristotle, starting from the world
in which we live, finds it full of intensest interest in
itself, and ennobled, from centre to circumference,
by upliftings and aspirations towards that which is
above itself. Even its failures 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 utmost 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 not the universal,
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verdict pronounces that Plato’s power of effectually
bringing us into an ideal world transcends Aristotle’s.
But if to the mystic and the metaphysician Aristotle
can never be more than the philosopher of the plain
man, yet to the plain man himself he may bring
moments in which he forgets that he is not a mystic.

I11. NoTE oN THE M ETEOROLOGICA

As to the Aristotelian canon, I am content in the
main to accept the authority of Ross (Aristotle, pp. 9
$qq.) as to the spuria (such as the De coloribus, the
Mechanica, the Problemata, parts of the Historia
animalium, ete.) and the dubia. But I am compelled
to reject the Meteorologica 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 least indicate the grounds
for rejecting it, though I cannot here enter upon a
detailed argument.

To Dbegin 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 argumcntation
is indefinitely looser than Aristotle tolerates even
when he is least severe, as, for instance, in parts of
his Dbiological treatises. Even where Aristotle’s
reasoning lags farthest behind his observation, and
where he is readiest 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.

Ixxiv



INTRODUCTION

Apart from these general characteristics, the whole
system of the Meteorologica differs from that of the
Plysica, the "De caelo, and the De generatione et
corruptione. In these genuine treatises. for instance,
there is no trace of the doctrine of ‘ dry and moist
exhalations > which in the Meteorologica is so pro-
minent as almost to oust the doctrine of the  four
elements,” nor is this doctrine of exhalations itself
anywhere clearly and fundamentally expounded.

Again, in the Meteorologica the revolving hcaven
carries the sphere of fire and the sphere of air with
it in its circulation, down to the region in which the
mountains, by their barriers, make as it were pools
of still air; whereas in the De caelo it seems to be
the friction of the hcavenly 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 up-and-down-ness of the motion
of the elements.

I may add that the traits in medieval science
drawn specifically from the Meteorologica have ncver
appcared to me cither to connect up with the gencral
system or to have any dcfinitencss and consistency
of their own. I cannot but think that other students
must have shared this impression.

1V. NoreE oN THE PrixcirLes oF TraNsLaTION
HERE ADOPTED ¢

“The frankly paraphrastic and expository character
of the trauslation of the Physics here submitted to

¢ 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 eonvietion that a
so-called literal translation would be wholly un-
intelligible in many passages to the English reader,
and would be of very little value to the student of
the Greek text.

“ The writer’s objeet was primarily to make what
he understood Aristotle to mean elear to the English
reader who knows no Greek, but is not afraid of hard
thinking ; and secondarily (if he eould) to make what
Aristotle says intelligible to the reader of Greek who
has made no previous study of the book or of the
Greek and mediaeval commentators who have thrown
so mueh light upon it.”

The translation, therefore, must not be regarded as
an introduetion to Aristotle’s teehnical terms, but as
an attempt to express his thoughts in terms with
which the Tnglish reader is familiar. “ Sueh an
attempt must necessarily be tentative and must at
best be open to legitimate challenge at many points,
at worst be eonvietable of positive and frequent crror.
I should not have had the audaeity to enter upon so
high and perilous an emprise, had I not heen able
to lean at every step on the ample Greek and
Mediaeval eommentaries, 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 serviee eannot be supposed to
have studied.”

A ‘literal translation ’ ‘““would have necessitated
the constant use of English words in meanings that
they cannot bear in English writing, a practice which
is partieularly dangerous and misleading when the
words in question earry strong and definite assoeia-
tions of their own. No insistency of warning can
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suffice to prevent sueh words from drawing the
reader after them in their natural and eustomary
suggestions.”  Therefore the prineiple of never
using a well-known English word in a sense alien
from that in which it is used in current literary
English speeeh or writing has been earried as far as
possible.2

“ For instanee, to translate yJvy7 by ‘soul’ (as
distinguished from (w7 as ‘life’) would raise false
but inexpugnable assoeiations from whieh no effort,
however firm and vigilant, ecould proteet the reader.”
Both vx# and (w4 mean ‘life ’ in exaetly the same
sense—but (wi) is * life,” Yy is © a life.” There is no
indefinite artiele in the elassieal languages, but Yvx7
has the individualized quality of the indefinite article
already in itself.>  Therefore Yvxs will be found

¢ Some of his readcrs 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 clemental vapour, as ¢ water ’ was the elemental liquid,
and to substitute ¢ vapour’ for ‘air’ here would be sub-
stituting not merely a current English word, but a modern
conception.

® “In the middle ages there is an Unum quod (unus qui)
convertitur cum ente 5 it is the hypercategorical unune, and
it plays an enormous and very perplexing part in Mediacval
physics. It is an unum which is not numerical and thercfore
is not opposed to plurality, and there is no contradiction in
saying that things which are numerically distinct may be
hypercategorically unum. This unum is simply the indefinite
article. There is, so faras I am aware, no one of the Western
group of the Indo-European languages, cxcept English and
Anglo-Saxon, that have a distinctive form for this unum quod
conrertitur cum ente.”

Even in English, though we have an indefinite article, ‘ one’
is sornetimes used in its place, e.g., *“I 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 (Yuvx) of its own, but it would
be quite another thing to say that a celestial spirit
and a plant each had a soul of its own.

There is, however, no one English word which will
always be the equivalent of Yvyxsj, and in order to
make clear what Aristotle 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 reproductive or digestive function,
a thought, mentality or mind—but it is always an
individual something, never (as {(w is) just life, or
thought in general.

Again ‘ substance ’ has been rejected in favour of
bzin g’ or ‘ concrete entity * as the Inglish equiva-
lent of otoia ** chicfly 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 Eunglish usage
to be permissible except in professedly technical
compositions.” ‘ Concrete " 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

existed or not, and this constitutes the first category,
ovoia.

book on such and such a subject ; ean you recommend one?
means just the same as ** Cun you recommend a book on
such and such a subject? [ 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
established translation of orépnos), for privation
implies that something has been taken away, and
shortage merely that something has not been attained.
For instanece, the seals that might under suitable
eircumstanees have developed the full form of quad-
ruped, or the water that might have beeome ° air,’
though they are both short ogsomcthing whieh they
might have had, are neither of them deprived of
anything whieh they have had.

*“ Iliustrations eould of eourse be multiplied, but
these will sufliece as apologies to the students of Greck
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 eonvey his
meaning.

““ On the other hand I have to erave indulgence for
the use of uneouth words, some of them ignored and
others expressly disallowed by the dietionaries, sueh
as ‘ aliveness,” “ awareness,’ * dimensionality,” * quan-
titive * and °‘ qualitive '; and of innovations or
archaisms sueh as ‘station’ as the eorrclative of
‘motion’ or ‘eontinent’ as the eorrelative of
‘ econtent,’ ¢ and of some frank barbarisms in the way
of hyphened composites whieh are in no danger of
causing confusion of thought however mueh they
may offend propriety.”

¢ “ ] say ‘a motion interrupted by stations’; ‘a motion
is not made up of stations, any more than a line is made up
of puints.” And 1 call a vessel that contains ‘the vessel
contnent * or even ‘ the continent’ in contradistinction to
the ‘content,’” as meaning in fact the vessel that ‘contains
the content.”

Ixxix



INTRODUCTION
V. Notg oN cERTAIN MaTtHEMATICAL CONCEPTIONS

The following is an attempt to give the un-
mathematical reader some idea of the mathematical
conceptions which permeate the Physics. No detailed
knowledge of mathematics is necessary, but the
meaning of certain abstractions such as magnitude,
dimension, divisibility, surface, line, point and so
forth must be firmly grasped in order fully to under-
stand the significance of Aristotle’s reasoning.

Divisibility.—The question of divisibility 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 so on and so on ; all these
divisions will, roughly speaking, be alike, and this
can go on until each individual stands alone. The
process of division can still be carried on, but if an
individu-al is broken up it thereby loses its individu-ality
For instance, if a chair is broken up, the parts will
not be small chairs but pieces of wood, canc, 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.o

® Observe that the term * division’ i
B e o B ion’ is here, as elsewhere,

(@) The Process of dividing a limited quantum into parts
is called division, = 1 £
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If a lump of gold is cut in two there 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 perfectly. If the process is con-
tinued, the wastage will tend to exhaust the gold (it
does not destroy it, but it makes it unavailable);
but this is due to the limitations of actual conditions.
Wastage and distortion are imperfections, not func-
tions of dividing. The perfect ‘ cut’ would neither
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 cither of the gold it divides or of any-
thing else, it has a definite position and extension.

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

are called divisions. These divisions when added
together make up the whole of the quantum of which
they are parts, and if they are 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. :

(c) The Boundaries whose function it is to mark off

the parts are also called divisions. In practice
these divisions * use up ’ some of the quantum they
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 this is not part
of the function of a boundary ; it is an imperfection
due to physical conditions. The perfect boundary
would take up no room, and removing it would
neither increase nor diminish the available space.
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Its existence, though not material, is none the lessreal;
it is in fact what is meant by a mathematical surface.

Now suppose a lump of gold to be divided (by
‘ perfect’ cuts) into layers. These layers may be
again divided into thinner 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 parts of the gold;
and as we have seen they have no material existence.

There is no limit to the conceptual possibility of
thus slicing up a solid continuum, for however long
we go on there must always be a layer between one
‘cut ’ and the next, whicl 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 cxactly fit into each other, and
together make up the whole of the original surface.
The conceptual “ boundaries * by which it is divided
up arc not themselves parts of the surface, and there-
fore do not tend to exhaust it; they arc 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, is still a part of the
surface, and the surface can be built up from and
divided into these strips, but the dividing lines are no
part of the surface ; they simply mark off its parts.
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Yet a line, though it has no material existence, has
length and position. It therefore does exist, though
not materially. Itslength 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 no
more parts of a line than a line is part of a surface or
a surface part of a solid.

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 material existence is con-
ceptually divisible by surfaces.

A surface has no meterial existence : it exists in
virtue of having extension and position, and it is
conceptually divisible by lines.

A linc exists in virtue of having length and position,
and it is coneeptually 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 arc mutually exclusive and there
can be no intermediate state.®

¢« Some opposites are not contradictories : hot and cold,
for instance, or wet and dry, are opposites but they are not
contradictories, They are extremes between which there are
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Points are indivisible and so are not magnitudes.

Lines, surfaces, and solids are all divisible and are
therefore all magnitudes. But they do not all belong
to the same ‘ order * of magnitude.

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 surface is a two-dimensional magnitude, being
divisible by one-dimensional boundaries (lines).

A solid is a three-dimensional magnitude, being
divisible by two-dimensional boundaries (surfaces).

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 their
boundaries. It is easy to sec that transformation is
equally impossible the other way round.

The same reasoning will demonstrate 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-
tiality of the other in the same subject, ut with con-
tradictory opposites the actuality of the one is the absolute
negation both of the actuality and of the potentiality of the
other, in the same subject. See Bk, V. ch. iii,
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and to the difficulty of following a demonstration
without some actual construction, we habitually
represent points by dots, lines by thin strokes, and
surfaces by thin laminae, and are thereby subjected
to the insidious 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 receipt for avoiding this danger, but the test of
divisibility is an invaluablc 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 Aristotle’s
teaching in this matter.

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

A ‘unit’ is not a ‘unity ’ in the sense 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 it is convenicnt to 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 individual 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 can 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
is itself a weight, an aggregate of units-of-length
is itself a length.

The immaterial * boundaries * which tell off the
successive aggregates are their ‘ numbers,” and the
aggregates themselves are named after their spccific
numbers ; so that a given number stands both for a
numcrating boundary and a numeral aggregate.

The system of aggregation applies to units qua
units, not qua 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
it becomes possible to experiment with aggregatcs
of casily accessible units, and to apply the conclusions
to those not susceptible of direct manipulation. Thus
having discovered experimentally that an aggregate
of thrce pebbles and an aggregate of four -pebbles
together make an aggregate of seven pebbles, we can
deducc the fact that three men and four men make
seven men; three hours and four hours make seven
hours : thrce drcams and four dreams make seven
drecams, and in general, that threc and four units
togcther 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, but if we
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are told that it is three feet or three inehes we do
know. If we are told that a weight is ‘ three’
we do not know how heavy it 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 null
measure the continuum ean of course be found, by
dividing the eontinuum itself into equal parts and
taking these parts as units. The continuum will
then eontain an exaet number of the ehosen units.
But ean we expect that any unit will be an exact fit,
if it has been chosen without reference to the eon-
tinuum to be measured ?

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

Fig. 1. Fig. 2

If one of the boundaries which mark off the successive
units eoineides with the point A whieh marks the
end of the line OA (as in Iig. 1), then the unit will
be an exaet measure of OA and OA will eontain 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 exaet 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 exaet 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. For however numerous the
boundaries may be, they must always be ‘ spaced,’
and the point A may fall between two consecutive
ones. We cannot prevent this from happening by
inserting still more boundaries, for however closc
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 measuraboility of a given line by a chosen unit,
then, depends not on whether the unit is 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
linc itself. As there are endless ways of dividing a
line into equal parts, so there are endless possible
units which exactly measure it, but this does not
prevent there being endless possible units which
do not exactly measurc 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 parts) will be
an cxact mcasure 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 twe
lines is such that they cannot be measured exactly
by the samc 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 unit. We are constantly deal-
ing with ratios that are neither vague nor unstable
though they are incommensurable. For instance, the
ratio of the side of a square to its diagonal is in-
commensurable, and so is the ratio of the circumfer-
ence of a circle to its diameter.s

¢ 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 limit
to the potential divisibility of a continuum. In his view,
therefore, there would be no ¢ ultimate units’ of a continuum,
and therefore there must be incommensurable ratios.
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BOOK 1

INTRODUCTION

A ravouriTe method of Aristotle’s, in investigating any
subject, is to begin by surveving the opinions of previous
thinkers (or, in lack of such, the current opinions and
usages of speech) and endeavouring to discover some
common trend in which they agree, perhaps even when
they suppose themselves to be in flat contradiction. If he
succeeds so far, he endeavours to define the direction of
this common trend. to push it forward to its natural goal,
and there to formulate it. If the result so reached enables
him to reveal sonie 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 its
soundness,

This is the method pursned in Book 1., hnt 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 ourselves rewarded by nothing
niore startling than the assurance that some changes are
possible and others not, and that, where there is any
change at all, there is something that nndergoes the change
and some change that it undergoes, so that something is
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
itself appears not only to be obvious but to be irrelevant
to the questions with which the Book opens, and as to
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which the opinions of the ecarlier thinkers are collected ;
for we hegin by asking, out of how many elemental
bodies the world of Nature is physically eompounded, and
we end by trying to determine into how many factors
it iz coneceptually convenient to resolve the process of
‘ changing.’

This is all so, and Aristotle will deliberately have it so.
But all the same this Book is a very serious picce 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
should begin at the beginning and make for the end,
which means beginning 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 world revealed to the senseg, and
making for abstract and stable theoretical generalizations
that will introduce order, connexion, and sequence into our
intellectual apprehension of then: ; in a word, our progress
must be from the phenomena accessible to the senses to
the coneeptions that satisfy the intelligenece.

Now, according to Aristotle, all liis precursors took the
opposite ecourse. They began by laying down a general
propesition that satisfied, or was even demanded by,
their intellizence, aud then tried to arrange the faets in
harmony with it. The eonsequence was that their starting-
point had no firm attaclunents to the real subject of
mvestigation, and their deductions led them to more or
less unfruitful and insccure results. But no one knows
Letter than Arvistotle that it is half the battle to know
what you want to get at and to ‘ ask the right questions’
about it ; and it will thercfore 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 prinary value: bnt in so far as they allowed
Nature herself to force them, surreptitionsly as it were,
to follow the true method, they all manifest a comnmon
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trend and are found to be groping for the right question,
which emcrges 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 our own circle of
familiar ideas, of the way in which an accepted ‘ axiom ’
of reason may entangle thought and perplex obscrvation.

The conception that a thing cannot act and produce an
effect except where it is (i.e. the denial of the possibility
of actio in distans) has led to dissatisfaction with the
law, or even the observed fact, of gravitation, because the
statement of it treats distant 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 unify the principles
of science, was long baffled by finding that, whereas in
arithmetic one and one make two, in logic one and one
make one. At last he discovered that in arithmetic too
one and one make one if they are both the same one. It
is one and another that make two.

Compare Bergson’s assertion: that the axiom ‘two bodies
cannot occupy the same space’ is contradicted by science
all along the line, but still holds its own, because, though
not a property of matter, it is a property of two-ness.

These latter examples will serve to illustrate the further
point (of great significance in connexion with Aristotle’s
refutations) that any speculative axiom we jump at has
to be expressed in Janguage ; and language—which has
becn evolved by processes that are anything but rigidly
logical, systematic, and consistent—embodies many
ambiguities and conceals many obscurities; so that, if
apgarcntly axiomatic statements are suddenly arrested
and petrified, without adequate scrutiny and analysis, the
deductions drawn from them may lead us far indced astray.

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

Parmenides and his diseiples, according to Aristotle,
clearly saw that their axiom amounted to a blank eon-
tradiction of all ehange 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 eontradict the truth and therefore do not exist at all,
but only © appear ’ to do so.

Others were less eonsistent, but as they too held it to be
impossible for anything to eome out of nothing, the ques-
tion that chiefly interested thein was not ‘ How are we to
regard change, and how investigate changes?” but * What
are we to suppose it is 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
another ; the four elements, said a third ; every known
substance or tissuc out of which things are visibly built
up by addition and interlacing, said another. Thus they
were all of them looking for the ‘ existent,” i.e. the reality
(as distinet from appcarance) which never eomes to be or
ceascs to be, but is ‘ always there.” This, however, was not
examining the fact of change (which is the distinctive
characteristic of what we mecan by Nature) at all. It
simply diverted the mind from it. And, obscurely fecling
this in spite of themselves, all the thinkers (even ineluding
Parmenides himself, when he deigns to look at “ appear-
ances ') had rccourse to certain agents of ehange, which
they brought in under the guise of  contrasted prineiples,’
such as “hot and cold,” or ‘ more and less,’ and so forth,
between which, as between two poles, ehange takes place
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—or seems to do so. Obviously, then, it is here that we
must look for the tracks of that driving foree of the truth
that seeretly diverted them from the lines they were trying
to follow, and lured them into an undesigned aceord with
Nature, and so with each other, even where they were
most conscious of mutual opposition.

Thus at last we eome to the right questions, and ask:
What coneeptual analysis of the observed proeess of change
will give us the best starting-point for elcar thinking and
fruitful observation ? What and how many are the faetors
or constituents of change? What technical terms give
best promisc of precision and aeeuracy ?

Aristotle tries a variety of formulae and compares their
merits, always keeping steadily in view the passage of
the ehanging thing from one state to another. He notes
a certain goalfulness in Nature, analogous to our own
purposeful aetions. He sees that, if we follow any definite
series of changes, such as that from the aeorn to the oak,
we find that at every stage of progress the changing thing
lacks something of the thing it is to be, and this * shortage ’
is an essential eharacteristie of what, at the moment, it
already is: and this provokes interesting reflections as to
the relation of the ° cxistent or non-existent * philosophy
to these ¢ absenees’ or ‘shortages,” whieh are negative yet
definite. Are they existent or non-existent ? What is this
‘not-yet-there-ness’ (whieh, under a more positive aspeet,
we eall a ‘ potentiality ’) that goes shares with ‘already-
there-ness’ in the eeaseless ‘ becomings ’of Nature ?
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A
CHAPTER 1

ANGUMENT

By ‘understanding’ things we mean getting atf their
causcs and constituent elements, and apprehending first
prineiples. In the order of nature we think of things being
built wp from their elements, of effects following causcs,
and of wmovements 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 their
behaviour, and we have to work back from them to general
principles or wultimate elements. Qur progress, then, in
studying nature, must be from what is familiar to our
senses to what is luminous to our intelligenee, or from what
is first or most accessible to us, to what is first or most
Jundamental in nature (a 16-26).

Names and definitions are related to synthetic and
analytic concepts respeetively (a 26-b 14). (Aristotlc uses
a single word (yvdpwwor) alike for what can be directly re-
eognized by the senses as fact, and for what is demanded
or accepted by the mind as lying behind it and explaining
it. The translation males 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 * (dpxai) is loosely wused without clearly dis-
8



ARISTOTLE’S PHYSICS

BOOK 1
CHAPTER I

ARGUMENT (continued)

tinguishing three senses: (a) the primary elements of
natural things (80er mplGrov viyverar évumdpyovros, Met.
1013 a 4) ; (B) the starting-points of a science. In a
systematic science, e.g. geomelry, these are (i) the premisses
or basic truths (80ev ywwordv 1o wpéyua mpGrov, 1013 a 14),
which are * true, primary, immediate, and intrinsically more
intelligible than the conelusion and prior to it,’ and arc
apprehended by intuition (vofs). Anal. Post. 71 b 20,
100 b 12. (i) But the best starting-point for ineniry or
learning (pafboews otk dnd 7ol mwpdroy kal Tfs 7ol = dyuares
dpxiis évlore dpxréov, dAN' 8fev pgor’ by pdo, 1013 a 2)
must be ‘ things more immediately eognizable to us’ by sense-
pereeption.

The path to knowledge starts from (B ii) the indistinet
(gvyrexupévor, ef. Poet. 1450 b 37) unanalysed whole (§\ov)
given by sense-peveeption, which has for its objeet the
conerete individual thing (@ man), but dimly diseerns in
this the universal (Man), Anal. Post. 100 a 16. The analysis
of this universal into its constituenl parts (uépm, ra xad’
¢xaora) carries us up towards the primary concepts and basic
truths (B 1), just as we understand the nature of a complex
thing when we have analysed it into its elements (a).

This might lead us to cxpeet that Aristotle would go on to
establish, by induction from the daia of sense-observation

9



ARISTOTLE

ARGUMENT (continued)

(B ii), the premisses or basic truths (‘B i) of Physics. But the
dpxal which he proceeds to discuss in Chapter Il. are not
sense-data, but the alleged eleinents of natural things (A).
The eonnexion between the chapters may lie in the un-

184210 Eﬂ'et&} 70 EzSevac Kot ‘ro énioTaclat avp.ﬁawec,
mepl 'n‘aaas Tds iuef)o@ovs‘ Qv elow apyal '."j alria 7
crfocxaa €x ToD TalTa vaptgew—q-o-re 'yap mo,ueﬁa
ywwcxew €K0,(}'TOV 070.v 70 alTia -vapmwpev 7a
TpdTa kal Tas apyads -rag mpTas kal P'EXP‘ Ty

15 cr'ror.xawu— SHAovoTLkal 1-7;:9 repcqﬁvoews E'JTLO'T‘J?,LL?}S'
meLpaTéoy Swpwao-i?an TpdTOV TA wept Tas apxas.
Heqﬁvxe 8¢ ek @y 'yvcu,of.ngepwv qy,w 7 0309
Kal caéea're,owv e-n Ta Umﬁeo?epa ™ r})voe; xcu,
yrwpLudTEpa® ov yap 'ram'a ’?#W Te yvapiua Kal
amA&s. 816776,0 avdykn Tov ‘TPO?TOV TodToV mpO-
2 dyew €k TOV doadeoTépwy wév T PvoeL nuiv
¢ craqf;e'crfepwv éml Ta ocapéoTepa TH Puoe kal
vapameepa
oTt & Nuiv mpdTOV Sn)ta Kal cag{)q Ta ovy-
Kexv,ueva p.a.rviov uo’repov 8 €k TOUTWY 'ywe'ra:,
vap;,ua T4 OTOLYEIQ Kal m apyat SIG.LPOL‘O'L TadTO.
S €k T(UV kaflodov énmi 7a r<a9 éxaoTa Ol mpo-
% évars 70 yap Glov karta T aiofnow yvwpe-

¢ kafshov and el éacra, when contrasted, usunally mean
* general ' and * particular’; but herc they are used in the
nthm— and less frequent sense of ‘concrete whole’ and
cnmtltuent factor*; ; as in De gen. et cor. ii. 4 (331 a 20),
where ‘air,” * water,’ ete., are legarded as each of thcm
comhtutmg a sm"le mav or xaBirov, and their attributes
moist,” " warm,’ etc as each cnnstltutmn- a xafl' éacTov,
Were the words taken in their more usual sense there would
not only be an insuperable difliculty here, but also a flat
contradiction between this passage and the 70 pdv ~vap

10



PHYSICS, I. 1.

ARGUMENT (continued)

expressed thought that the starting-point (s ii) of our present
tnquiry must be the confused notions of our predecessors
about (a), which we proceed to analyse, with a view to
arriving at the true fundamental notions.—C.]

I all scicnces that are coneerned with principles or
causes or elements, it is acquaintance with these that
constitutes knowledge or understanding. For we
conceive oursclves to know about a thing when we
are acquainted with its ultimate causcs and first
principles, and have got down to its elements.
Obviously, then, in the study of Naturc too, our
first objcct must be to establish principles.

Now the path of investigation must lie from what
is morc immediately cognizable and elear to us, to
what is clearer and morce intimately cognizable in
its own nature ; for it is not the same thing to be
dircetly 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 nceds start
from what is morc immediately within our cognition,
though in its own naturc less fully accessible to
understanding.

Now the things most obvious and immediately
cognizable by us are concrete and particular, rather
than abstract and gencral; whereas clements 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
concrcte whole to the scveral constituents which it
embraces ; ¢ for it is thc concrete whole that is the

kaf@éhou kard TOv Abyov ywdpipov, 16 8¢ kal' EkacTov kaTd THY

alofnow, of chap. v. (189 a 5 sqq. and 72 a 1 s9q.).
VOL. I D2 11



ARISTOTLE

184 a piTEpOV, TO 35 Kaﬂo?mov o)xov 7({ éoTw: woAXa ydp
meptdapPBaver worep ,uepn 70 KO‘.BO)(OU.

184 b 10 He—rovﬁe 8¢ TadTo ‘TOUTO"’,OO?TOV Twa Kal TA
ovo;za-ro. pOs TOV )Lo'yov‘ 8Aov ydp i kal adioploTws
or;pawec (ofov 6 KiKdos), ¢ 8& cfpw,uo‘s a:}roﬁ

taipet ets Ta kal’ exacﬁ'a. kai Ta wadla 7O p.ev
wpw'rov wpoo'ayopeueb TavTas -rm.rs dvdpas marépas
kal unTépas Tas yvvaikas, voTepov O¢ Siopilet
TOUTWY €KdTEPOV.

CHAPTER 1I
ARGUMENT

How many primary constituents of things are there 2 A
few elements or principles, or infinity of atoms? (184 b
]5 i}J"

I‘he)dogma of Parmenides that all Naturc is one and rigid,
amounts to a denial that any scienee of * changing material
things’ (which is what we mean by Nature) can cxwist at all ;
and therefore the discussion of it belongs to First Philosophy,
not to Physics. Nevertheless, since it has a philosophical
intcrest, and incidentally raises questions that concern the
Physicist, we will not stand on our right to ignore it (b 25—
185 a 20).

To beyin with, then (since there are different ways of

cmstmq ), does the assertion ‘ everything that exists is
one’ refer to substantive, or quantitive, or qualitive eist-
ence ! If to a(i or to more than onuc of them, then there is
more than one * existence, and Parmenides is wrong. If
only to one, then that one must be substantive ; for the other
eategorics exist only in relation to the substantively existent.
But to say either with Melissus that the existent is unlimited,
or with Parmenides that it is limited, is to make it quantuwe
as well as substantive (a 20-b 6).

12



PHYSICS, I. 1.

more readily cognizable by the senscs. And by
calling the conerete a ‘whole’ I mean that it em-
braces in a single complex a diversity of con-
stituent clements, 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
instance), but the definition analyses out somc
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 lecarn to sever out the special
relation to which the terms properly apply.

CHAPTER II

ARGUMENT (continued)

Again, “ one’ is just as ambiguous as ‘ existent.” It has
three meanings : (1) a continuous linc may be one, though
divisible infinitcly ; (2) there may be two namcs for one
thing ; (3) or an individual (i.e. an *individable’ unit)
that ccases to exvist as a unit when broken up, may be one.
But in none of these senses ean ‘ everything’ be ‘one’
(b 5-25).

Some later thinkers also—not understanding that the
concrete oneness of a single subject may embraee a multitude
of attributes and rclations, and also belicving (through
Jailure to distinguish between the copula and the verb sub-
stantive) that to say ‘a man i3 pale-conplexioncd’ would
imply that * pale-complexioned’ existcd as an entity—
wrenched language in a vain attempt to avoid the (really
quite unimpeachable) attribution of unity and multiplicity
to one and the same subjeet (b 256~186 a 3).

18
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® ) kal évarrias, not only * differing in form,” but also
* ol contrasted qualities’ (particles of bone, {ilesh, cte.).
The reference, apparently, is to Anaxagoras. Cf. 1. iv, p. 43,

® [Ior mpdror Bonitz conjectured mpurwr, ie. * primary
constituents.”  Similarly Plato (Soph. 212 ¢), after discussing
Parmenides, reviews the other philosophers who have under-
taken to decide the number ami) nature of ra dvra (ultimately
real constituents of things): are they two or three, one or
many, or both one and many, ete. ?—%J.]

14



PHYSICS, I. i

WeLL, then, there must be either one prineiple of
Nature or more than one. And if only one, it must
be either rigid, as Parmenides and Melissus say, or
modifiable, as the Physieists say, some deelaring 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 eontrasted nature as
well.e

The thinkers who inquire into the number of
‘ absolute entities,” again, follow the same line. For
their first® question is whether the eonstitucnts of
which things are eompeosed 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 eontention that all existence is one
and is rigidly unchanging, we might say that it
does not really eoncern the student of Nature, and
he need not investigate it; any more than it
eoncerns the geometer to argue with one who denies
the geometrical axioms. Sueh questions must be
dealt with either by some other special seienee or
by a fundamental diseipline that underlies all the
sciences. And so it is in this matter of the unity
of the natural prineiple, for if it is only one, and one
in the sense of rigidity, it is not a prineiple at all;
for a prineiple must be the prineiple of some thing

15
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! [Bekker proposed to excise 8 dwep dudbrepor . . , 12
xaherby, comparing 186 a 6-10. W. bracketed # Avew Néyor
épomindr as *an editorial interpolation 'and rai yap Yevds . , .
dwoplav (sic) * as a stray from 186 a 7. But he must have
meant to excise also dwep dugbrepor . . . Ilapuevidov, which
cannot stand alone and is not translated. 9 d\\" éwds . . .
12 yaherév is bracketed at 186 2 9.  W.’s note is :

* The whole of the passage which appears in Chapters II,
and I1I. in the »ss. 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 :
douANbyiorol elow . . . dAXN évds dTdmov JofévTos TENAG oupSaive
— “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, 1. n.

or things other than its naked self. To consider,
therefore, whether the natural principle is one in
this sense, is like discussing any other paradox that
is set up just for the sake of arguing, like the paradox
of Heracleitus,® or the contention (should anyone
advance it) that the totality of existence is one
single man. If their fundamental paradox is ad-
mitted, there is nothing strange in all their other
paradoxes following from it. Let us then start from
the datum that things of Nature, or (to put it at the
lowest) some of them, do move and change, as is
patent to observation ; and let us make a note that
we are not 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 circle that proceeds
by way of equating the segments, but he need not

¢ [That ‘ opposites* are ‘one,” e.g. ‘ good and evil are
one,’ Heracleitus, frag. 58 (57 Byw.). Cf. b 20. Iieracleitus
was understood by some to he denying the maxim of contra-
diction, Afet. 1005 b 23.—C.]

disappears ; for in Chapter II. Aristotle says that, if you
accept the paradoxical conclusion that Nature is a rigid
unit, all the other paradoxes of the school (as to time and
space for instance) inevitably follow. In Chapter III., on
the other hand, he starts with the false (because ambiguous)
premisa that *‘ nothing can come out of nothing ™ and
shows that his opponents do not arguc soundly even from
that. The words # Aoew Aéyor époricév (a kind of echo of
the dupbreper yap éporwds gul\oyiforrTar) appear to be an
unintelligent editorial atteinpt to make room for both terms
of the contradiction.’

The repetition of the illustration from the geometer
(185 a 1-3 and 14-17) suggests that this whole paragraph is
a conflation of two recensions.-—C.]
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1 [After 76 év E has eiv.—C.]

¢ The problem of squaring the circle as it was originally
conceived is to construct, by means of ruler and compasses
alone, a rectilinear figure whose area is equal to that of a
given circle. And itis 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 menisel, or
lunes, by Hippocrates of Chios. Simplicius gives us the
constructions and explains them at length. The fallacy 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,
whercas in fact they cannot. It scems unlikely that
Hippocrates himself should be guilty of this confusion, but
whocver 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
rcfule it, by pointing 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 inseribe a square in 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 chiords which constitute its sides will still be
18



PHYSICS, I. 1.

consider Antipho’s solution.? And yet, after all,
though their (the ILleatics’) contention does not
concern the study of Nature, it does incidentally
raise points that are of interest to the physicist ; so
perhaps it will be as well to examine it briefly,—
especially as it has a certain philosophical interest
of its own.

Now since the term * existent ’ is itself ambiguous,?
it lies at the very heart 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 circum-
ference of the circle. But, says Antiphon, you must con-
tinue the process until the sides are so small as to fall coinci-
dently upon their respective sections of the circumference,
and then you will have a polygon equal in area to the circle.

To this Aristotle simply remarks that a geoneter, as such,
has nothing to say, becausc it assumes that the circum-
ference is already made up of minute straight lines, so that a
very small chord may be coincident with a corresponding
section of it ; this is contrary to the axioms and principles of
geometry, and the geomcter is only concerned with what
professes to be based on those principles.

3. There was also one Bryson, referred to in the Posterior
Analytics, ix., 75 b 40. He argued that any pelygon in-
scribed in the circle must have a less area, and any polygon
circumseribed to it must have a greater area, than the eircle.
It follows that therec 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 rot only that such a polygon
is possible, but how you are to construct it.  Bryson does not
do this.

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

b See Gen. Introd. p. liii.
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% On the supposition that the *life’ or ‘soul * is an in-
dependent entity, to which, however, Aristotle must not be
supposed to commit himself here.

" |1 understand Aristotle’s main alternative here to be:
Do they mean (1) that all things belong to only one cateqory :
‘all things are Substance,’ or * all things are Quality,’ ete.,
and, if so, to which category ? or (2) that all things are o
single thing belonging to one category: ‘all things are &
single substance’ (a man), or ‘a single quality > (white) ?

¢ |'This refers to the first alternative. (a) If all things belong
to one category only, they inust choose which category ;
‘for if ali things are to belong to several categories, there
must be a plurality.’ 1ie then points out (b) that the only
20



PHYSICS, I. 1.

things ‘one substance,” like ‘one man’ or ‘one
horse * or ‘one soul’? 2 Or is it that 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?? For 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 it be meant that all things are one magnitude,
or one quality, then, whether there be any sub-
stantive existence at all or no, the assertion is
absurd—if we may so call the impossible. For none
of the categories except °substance’ can exist
independently, since all the rest must necessarily
be predicated of some substance as their subjectum.
But Melissus ¢ says that the Universe is unlimited,
which would make it a magnitude or quantum, since
‘limited * and ‘unlimited * pertain to quanta 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 () if it is a substance

possible category is Substance; but then Melissus ought
not to say that Being is unlimited ; for this implies that it is
also a magnitude (quantity).—C.]
¢ [Frag. 2.—C.]
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@ Zwexds (continuous) and ddaiperor (indivisible) each

have several meanings. Both words may be used in the
strict mathematical sense, or in the popular sense when
awrey és would apply to any simple or complex body, so held
together—whether by nature or by art—that by moving a
part vou move the whole (1016 b 5 sq.), and adwalperov to
anything which (though not actually undividable) is taken
as a whole. Here Aristotle (after his wont) is thinking of
both words primarily in their mathematical sense, which he
regards as typical: the ‘continuous® applving to magni-
tudes of one, two, or three dimensions, and the *indivisible’
to their limiting points, lines, and surfaces; points being
indivi.ible as to all three dimensions, lines as to depth and
breadih, surfaces as to depth only.  Cf. Gen. Introd. p. Ixxxiv.
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PHYSICS, I. 1.,

only, it eannot be unlimited, nor indeed ean it have
any dimension at all, for otherwise it would be
quantitive as well as substantive.

(2) Again, since ‘one ’ is itself quite as ambiguous
a term as ‘ existent,” we must ask in what sense the
“All’ is said to be one. (a) Continuity establishes
one kind of unity ; (b) indivisibility another ;¢ (c)
identity of definition and of constituent eharacteristies
yet a third ; as for instance (the Greek) methy 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 purpose,
perhaps, but interesting on its own aeceount : whether
the part and the whole of a continuum are to be
regarded as a unity or as existing severally, and in
either ease 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
respeet to a discontinuous whole, consisting of unlike
parts : In what sense do such parts exist, 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 exeludes quantity (as well as quality) ; and there-
fore, the One Being, not being a quantum, cannot be
“unlimited ’ as Melissus deelares it to be ; nor indeed

® * And this suggests, etc.” This admittedly irrelevant
digression I take to refer to the subject elaborately discussed
in 1v. iii. apropos of the question whether a body can * con-
tain itself * or * be its 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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e [l({f. 185a 7. If two contradictory predicates can be
simultaneously asserted of the same thing, we may just as
well say * all things are not-one’ (quasi und’ &) as say that
they are * one.”—C.}

b [Cf. Plato, Soph. 251 a, Philebus 14 p. Lycophron was
a sophist, a pupil of Gorgias (Zeller, 1.5, 1323%).—C.]
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PHYSICS, I. 1.

‘limited ’ as Parmenides has it, for it is the limit only,
not the continuum which it limits, that eomplies with
the condition of indivisibility.

Lastly (c) if the eontention is that all things are
identically ‘one and the same’ by definition (as
‘ elothes " 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—with the eonsequenee
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 existenees are one, so muech
as that none of them is anything —and being of a
certain quality will be the same thing as being of a
certain magnitude.

Indeed some of the later ancients were themselves
disturbed by the danger of finding themselves admit-
ting that the same thing is both one and many;?
and therefore some of them, like Lycopliron, banned
the word ‘is’ altogether; while others did such
violenee to language as to substitute for * the man
is pale-eomplexioned’ the phrase ‘the man has
eomplexion-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’;
whieh 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 can be many, either in the sense of being
several econeeptually distinet things at once (for
though it is one thing to be pale-eomplexioned 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 IIX

ARGUMENT

Elaboration of the reasoning qof the last ehapter, showing
that the school of Parmenides, in addition to its faulty
deduetions, rests on a false basis, for it ignores the eon-
eeptual distinctions between the different ways of existing
and the diffcrent senses in whieh we ean say of A that it * is’
B (186 a 4-10).

Melissus is hopelessly ineonscquent. His syllogisms are
JSaulty. He confuses the time at which a given state of
things ‘ begins’ with the place from awhich onc thing, or
territory, ‘ begins’ and at which another ends. Nor does
he see the difference between saying that a thing eannot
‘begin to be’ unless it does so at some definite point of
time, and saying that it cannot ‘ begin to change’ unless
it does so at some definite point within itself’; or between
saying that it is ‘all one’ and that it is ineapable of
movement or even of change (a 10-22).

[Aristotle next ewamines the possible meanings of Par-
menides’ doctrine * Only the One Being is.” DParmenides
ignored the various different senses of ‘is’ (a 22-25); and,
even if “ is’ Las only one sense, the inferenee that there ean
be only one thing which is was fulse (a 25-32). If ‘is’

4 \ ! -~ 3 -~
Tév 1€ 8% tpoémov rodrov émwiiow adlvarov
’ N ¥ o ko A ¥ T b ]
& paiverar Ta 6vra €v elvar kal €€ dv émbewviova,
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PHYSICS, I. 1.—1m1.

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.

CHAPTER 111
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 principlcs) the One Being is a nonentity (a 32-b 12).

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

A term which ‘is’ in the substantive scnse (e.g. Man)
contains in its definition other terms (e.g. Diped, Animal).
The Elcatics cannot cxplain 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 larmenides’ argu-
ments, without attacking his fundamental premisses (187
a 1-10).

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

(H. Maier, Syllogistik des Aristoteles (Tiibingen, 1896),
it. pp. 277 ., classifies the fallacies committed by Aristotie’s
predecessors through confusing the various scnses of ' is’
in propositions. Maier’s resulls arc summarized by Mr.
Ross, Metaphysics (1924), i. p. lzaaviii.)—C.]

Forrowixg up this line, we shall see that it is im-
possible for * all things to be one,” and we shall have
a7
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1 [See note on 185 a 12.—C.]

@ 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 docs carry
that of the antecedent. Thus the correct inference from
‘all A’s are not-B’s ' would be * all B’s are not-A’s.)

b [Melissus, Frag. 1, ‘ That whieh was, was always and
always will be. For if it had eome into being, before it came
into being it must have been nothing ; if, then, it was nothing,
nothing could ever come out of nothing.” J'rag. 2, ‘ Since
then, it did not come into being, and sinece it is and a!wa.ys
was and alway': will be, it has no beginning or end, but is
unlumted Aristotle unfairly accuses Melissus of arguing
from ‘no beginning in time’ to ‘no begmnmg {hmlt) in
space’ (cf. Soph. I21. 167 b 13), and froin * no absolute coming
into bcmg out of nothing’ to ‘no beginning of change of
quality.” At 253 b 25, treezmg is given as an instance of
ddpba aMhoiwges.—C.

® [Or possibly, * for just as a part (of the world), e.g. this
mass of water, though it is one, ean move on its vwn axis
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PHYSICS, I. .

no difficulty in refuting the arguments by which the
assertion that they are is supported. For both
Parmenides 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 into 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 ’ is 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-
tinction is made between the thing itself 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 ? Ior
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 modifications other than those

(without change of place), why should not the universe do
the same?’ Eo Simplicius, 112. 16. Cf. 240 a 30, énl 7i)s
oaipas xal E\ws TGOV év alTols Kwwovpévwr, The argument is,
at any rate, valid as applied to Parmenides’ limited spherical
Being, which could rotate without losing its unity in any
scnse. 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 philosopher who asserts, * Only what ds
white exists,” instead of Parmenides’ proposition: * Only
what s (r6 ) exists.” Lven 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
continuous thing (v, svreyés, Parm. 8. 6).—C.]

¢ [Fven 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
(r:;lges ncnt] exist separately). Cf. Maier, Syllogistik, ii. 282,
284.—C.
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of loeal movement?¢ But of course the Universe
cannot really be homogeneous, like a mass of water
(except in the sense of its ultimate constituent
being uniform ; in which sense, though not in the
other, some of the Physicists also have maintained
its unity); for a man is patently different in kind
from a horse, and opposites are different in kind
from each other.

The same kind of argument will apply to Par-
menides, as well as such other arguments as par-
ticularly apply to his trcatment; for here too the
refutation turns on the falsity of his assumption and
the unsoundness of his deductions. His assumption
is false inasmuch as he treats ‘being’ as having
only one meaning, whereas in rcality 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 onc meaning,
still 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 conceptual identity,
for there remains a conceptual distinction between
the subject in which the whiteness is seated, and
the qualification of ‘being white,” and that distinc-
tion does not involve the separate existence of any-
thing alongside of ‘that which is white’ ;¢ because
the plurality is established not by there being some-
thing separate, but by there being a conceptual
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 mcans " is identical-
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PHYSICS, I. .

with-Being,” and that “is one’ means ‘is identieal-
with-Unity.” (‘ Being * will then no longer be re-
garded as an attribute) ; for an attribute is ascribed
to some subject (other than itself); consequently,
the subject to which ‘ being * (supposing it to be an
attribute) is ascribed will have no being at all ; for
it will be other than ‘ being ” (the attribute ascribed
to it) and so will be something which (simply) is
not. Accordingly ‘identical-with-Being * (thc sole
meaning we have given to the word “is”’) cannot be
an attribute of some subject other than itsclf. For
in that case its subjeet cannot be a thing which is,
unless ‘ being ’ denotes a plurality of things in the
sense that each is some thing that is. But it las
been assumed that * being * denotes only one thing.
If, then, what is identical-with-Bcing is not an
attribute of anything else, but (a subject, so that
other things are attributes) of it, is there any reason
to say that °identical-with-Being’ denotes that
which is (a real entity) any more than that which s
not (a nonentity) 7 (I can show that there is no
rcason.) Ior suppose the thing which is identical-
with-Being also has the attribute * white,” and that
‘ being white ’ is not identical-with-Being—(the only
sensc in which it can ‘ be ’at all), for it cannot even
have ‘ being " as an attribute, because (ex Aypothesi)
nothing except what is identical-with-Being has any
being at all—then it follows that white s not, 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 identieal-with-Being (our subjecct)
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 noncntity. So that even if (to escape this diffi-
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! The words bracketed add nothing to what has been
said in the previous chapler und they interrupt the context
here. I have treated them as an interpolation.
1 reject, as an unmeaning interpolation, the words 3 év
@ 6 Noyos bmdpyer ¢ ouveBifnrer (after 20 sunfBéSnrer). [The
words are omitted in FI and ignored by Sim|)licius.——~C.[|

¢ [I have substitutcd for W.’s rendering of this argument
(a 32, dwi'yu;r 34—b 12, squaiver 76 8¥), my own version, im-
proved in one or two details by Prof. Ross.—C.]

b [i.e.,if * being " is to be confined to the One Being, which
is identical-with- Bemg and identical-with-Unity.—C.]

34




PHYSICS; I. 1w

culty) we say that the term ‘ white * denotes what is
identical-with-Being, then ‘becing’ has more than
one meaning.®

[Nor can ‘the existent’ have any magnitude, if
it 1s to exclude plurality;® for one part of it will
have an existence distinguishable from that of
another.¢]

But the analysing of a substantive entity into
other substantive entitics (so far from being anything
startling) is clearly illustrated by definitions. Tor
instance, if ‘ man’ signifies a substantive existence,
so must ‘ animal " and * biped ” also. Otherwise they
would be accidental attributes, whether of ‘ man’
or of some other subject. DBut that is impossible,
for an accidental attribute must either be separable,
so as sometimes to apply and somctimes not (e.g.
that the man is ‘ sitting down "), or clse 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 are the constituent principles
of the thing defined) do not themselves severally
contain, in their definitions, any mention of the
whole thing which thcy combine to define. Ior
instance, ‘ man ' does not enter into the definition
of ‘ biped,’ nor does that of “ white man’ enter into
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 criticism (Soph. 244 £) of Parmenides’ One
Being as a sphere extended in space. (The circumference of
a sphere must be distinguishable from its centre, ete.)—C.]

{ -
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a The whole section, b 23-35, ért doa . . . dpa 76 wav is of
difficult and doubtful interpretation. My rendering derives
some countenance from the note of Simplicius (133. 13 sq.)
that a very obvious way of establishing the plurality of
existing things would have been to define ‘ genus’ (én
wpoyepdraror fy dctfar moA\& Ta dvra Gid 7ol éxBécfar Tov Tob
wyévous opopby * xatd mhetbrwy yap 70 évos), and further
from the option given us by Philoponus (79. 13, sq.) to
take dadwapérwr, in the last line, as equivalent to otoiGw,
[Aristotle here takes the proposition whose predicate defines
its subject, e.g. ' Man is a biped animal.’ (In his view
‘biped’ and ‘animal’ are essential attributes—raf’ aird,
Anal. Post. 73 a 3t—as distinct froin separable accidents, e.q.
‘ sitting,” and inseparable accidents, e.g. ‘snub,” which
contains in its definition its subject * nose’; for whatever is
snub must be a nose.) What is the status of these defining
predicates, according to our opponent? * Biped’ is not an
inseparable accident, for it does not contain ‘ man’ in its
definition. Nor is it a separable accident, for man must be
biped. And our opponent does not recognize accidental
predication at all, but holds that whatever is must be a
substantive existent. So ‘ biped’ and ‘animal’ must be
substantive existents, and so must ‘ man.” If so, either
‘ man,’ a substantive existent, must be divisible into other
substantive existents (1. 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 ineluded in
the definition of * man.” And if both ‘ biped ’ and
“ animal * were attributes of some other subjeet than
man and were not themselves, severally, subjects at
all, then man himself would belong to the elass of
‘ things attributed to a subjeet.” We must, then,
absolutely lay it down, that the substantivally
existent is not an attribute of something else ; and
also that what is true in this respeet of the elements
of a definition, severally and eollectively, is also true
of the thing whieh they define. The universe then
is eomposed of a plurality of distinet individual
entities.?

Note that some thinkers have given in to both the
Eleatie arguments—to the argument that, if * being ’
has only one meaning, all things are one, by eon-
ceding that ‘ what is not " exists ; and also to the
argument from diehotomy by supposing the existenee
of indivisible magnitudes.© Now it is obvious that,
from the premisses ‘ being has only one meaning " and
or every sueh substantive existent must be indivisible,
and we shall have a universe consisting of a plurality
oféndivisiblcs (l. 34-35). See Maier, Syllogistik, ii. 286.

b []Plato, in the Sopkist, ‘ gave in’ to Parmenides to the
extent that he ¢ thought that all things that are would be one
(viz. Being itself), if one did not refute Parmenides’ saying :
Never will this be proved, that things that are-not are, and
he supposed it necessary to prove that what-is-not is * ( Met.
1088 a 35). Cf. Ross, Met. 1. xc.; Maier, Syllogistik, ii.
289.—C.]

¢ [Alexander (Simplic. 138. 8) saw here a reference to
Zeno’s arguments against the view that reality consists of
a plurality of indivisible monads, and to Xenoerates, the
Piatonist, who maintained the existenee of indivisible lines.
Zeno, frag. 3 ; Diels, Vors. 19 a 22.—C.]
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@ [Aristotle seems to criticize Plato (somewhat unfairly)
for not attacking 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 conclusion
that, if *‘ existent > has only one meaning, there are things
that do not exist ; and also that, if magnitude were inﬁnitelfy
divisible, there could be no motion—they themselves believ-
ing in atomic magnitudes. And indeed it is sufficiently
obvious that we might take * existent ™’ to have only one
meaning and might still escape the Heracleitean paradox;
for it is quite possible that a thing might * have a being ”

CHAPTER 1V

ARGUMENT

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

Examination and refutation of the doctrine of Anax-
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¢ contradictories cannot co-exist,” it is not a truec
inference that there is nothing which ‘is not’; 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 arc one, is absurd.
For who would take this cxpression ‘ just what is’
to mecan anything but * something that substantively
exists *?  But if it means that, there is nothing
against the things that exist being a plurality, as
we have scen.®

It is clear, then, that the existent 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 if ‘it is ”’ eould be said of nothing
save the primarily existent, the assertion that all things
are one would be senseless; for who would take the
“ primarily 7 existent to mean anything but the * sub-
stantively ” existent?  And in that case why should not
there be a multiplicity of ** primarily existent ™ things, as
we see to be the actual case ? '—C.]

CHAPTER 1V
ARGUMENT (continued)

agoras that all things were eonfounded together till * In-
telligence ’ disentangled and arranged them (a 26-188 a 5).

But, though the Anaxagorean theory of mixtures that
cannot be unmixed (so that nothing ean exist apart by itself
in its purity) breaks down, yet there really are sueh things
as qualities and characteristics that cannot exist apart by
themselves.  So that,if Anavagoras had ineluded © particles’
of them in Lis primal * mizture,” he would have had the best
of reasons for saying that they could not be * sifted out’ in
their purity, any more than * magnitude’ eould, since there
is nothing so small as to have no size at all (a 5-18).
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1 [After efva: F has ra $vra.—C.]

o {Whether this phrase could deseribe any factor in
Anaximander’s system (as most of the ancient commentators
SuEposed) is still disputed. See Ross on Met. 983 a 30.—C.]

Alexander (quoted and supported by Simplicius) tells
us of Plato’s hearers mentioning the dépioros Suds, fv uéyu
aal wikpov Eeyer (the indeterminate dyad, which he [Plato]
called great and small). Though Plato has nowhere in
his written worlks developed the ‘ great and small * nomen-
clature, yet its connexion with the *indeterminate dyad’
(cf. 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 ’ in Aristotle.  (C'/. 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 is denser than fire and rarer than
air %—and arrive at a plurality by conceiving all else
to be generated from it by condensation and rare-
faction. Now dense and rare are opposites and
may be brought under the more general conception
of cxcess 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 distinctions and forms in the opposites, or,
like Anaximander, extract the contrasts themselves
out of the indeterminate prime substanee.© The other
school, to 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 be justified by the text. But I
follow Philoponus in thinking that a rearrangement is
necessary, and that the text cannot be accepted as sound
in its present form. He does not undertake to restore it.
[The division between the two groups is marked by ol 8¢
(I. 20) answering oi pév (1. 12). Cf. Met. 1069 b 20, where
Anaximander is grouped with Empedocles and Anaxagoras.
He would be assigned to this second group because his
Unlimited contained (érovoas) a plurality of opposites which
were ‘ separated out’ (éxkplvesfar, as ¢mol seems to imply, was
perhaps his own word). So, though his Unlimited stuff was
not a mechanical mixture of distinet things, a plurality
was originally in it 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 (xal ofroc éxxpivovst
r&\\a). Theophrastus (Diels, Vors. Anaximandros, 9, 9a)

also couples Anaximander with Anaxagoras.—C.]
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s [Anaxagoras ‘has an unlimited number—his substances
composed of homogeneous parts and also his opposites.’
He specifies four pairs (hot, cold ; wet, dry ; dense, rare;
bright, dark, frags. 4, 12). It is not clear if this was a
complete list, nor whether Aristotle here means that he had
an indefinite number of opposites. See note on 184 b 20.

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

De gen. et corr. 314 a 6 ff., which seems to imply
that Anaxagoras somewhere used the word d\howbafar to
describe the process by which the many arise out of the one
mixture. This use is, from Aristotle’s standpoint, 1ncor1ect 3
aX\oiwgts would be more properly applied to the ‘ modifica-
tion * of the single element (water, air) of the monists. The
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for they assume an undistinguished confusum, from
which the constituents of things are sifted out.
But they differ in this, that Empedocles supposes
the course of Nature to return upon itself, coming
round again periodically to its starting-point; while
Anaxagoras makes it move on continuously without
repeating itself. Moreover, he assumes an un-
limited number of distinguishable substances, from
the first, as well as an unlimited 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 his uncompromising acceptance of the dogma,
ecommon to all the Physicists, that ‘ nothing can
come out of what does not exist.” This made him
declare that originally * all things existed together’
and explain that genesis was nothing more than the
modification induced by sctting them in order;
whereas the same dogma made the others attribute
genesis to transforming eombination 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 remained that all things arosc
out of what existed, and so must be there already,
only in particles so minute as to escape our scnses.
So he and his school argued that particles of every-
other pluralists (oi &, Emvedocles, frag. 8, the Atomists)
saw that it must be a process of * combination ' and * separa-
tion ' of unchanging elements. Anaxagoras, however, also
clearly asserted this in Fragment 17. Sece Diels, Tors.
46 A 52 ; Zeller, 1.5 1209.—C.]
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@ [Aristotle is paraphrasing Anaxagoras, frag. 11 (and
elsewhere), év wavrl marrds poipa éveori; frag. 12, woipat 8¢
Tohal ToNAGy eloi.  wavrdmag: 8¢ oUddy dmoxpiverar oUfe
Giarplverar €repov damd Tol érépov wAIw wol . . . Erepor §& oldéw
éoTwv Suotov ovdevl, dAN Srwy mhelora €ve Talrta évphérara &
évaorov éore kal fv. Ye now begins a series of objections.

® [Anaxagoras, frag. 3, oite yip 700 oumkpol éort T6 e
é\dxioTor, dAN Elacoov del. T yap €dv olk €ore T wuy (Toup
Zeller) ovx elvai. dM\& kal ToD weydhov del éore peifor.—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 emerging from each other. And
they held that things have a different appearance
and receive different names 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 respect of that
said aspect as to which it is unlimited. Thus we
cannot say how great a thing is, or how many of it
there are, if it has no limit as to size or number ;
nor can we say what kind of thing it is if there is no
limit to its diversity. If, then, the constituents of a
thing are unlimited both as to magnitude and as to
kind, we cannot know what that thing is; for we
reckon to know about a thing that is put together
when we know the quality and quantity of its
components.

Again, (2) a thing, the parts of which can be of
any magnitude, great or small,’ can itself be of any
magnitude—I am speaking of parts into which, as
alrcady 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 samec 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 actual section. There are no atomic lengths out
of which a given line is made.

¢ [Literally, * for otherwise it will be possible for the whole
similarly (to be of any size).'—C.]
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@ [I'or dvatpelv (exhaust, use up) ¢f. 238 a 27.—C.]

b [{va so understood by Alexander and Themistius, ap.
Simplic. 169. 17, odpres foar 70 péyefos. DBut is Aristotle
alluding to Anaxagoras, frag. 8, «xal loov éovl (10 peifor) 74
oukpw whiifos and f'rag G, loar polpal elow 760 Te perdhov xal
700 oukpol 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 13 ff.).
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and fruits parts of plants. It is clear then that
neither flesh nor bone nor anything of the kind can
be great or small beyond limit.

(8) TFurther, if on the one hand (as Anaxagoras
holds) all such things are already there in each other
and do not come into existence but arc 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 it is impossible for every thing
to exist in every thing. Tor if flesh has been sifted
out of a given 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-
scquently, if, when they reach this minimum, the
process is of necessity arrested, then it will no longer
be true that cverything 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
cqual size® contained in a limited body, which is
impossible.

(4) Besides, since the subtraction of anything from
a given body must reducc the sizc 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 minimum.

Anaxagoras would deny that there can be a minimum
picce of tlesh—an é\dxioror.  See p. 44, note b.—C.]
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¢ [Literally, ‘ separate of course from one another ' (uévro
in this sense, Plato, Rep. 339 ns Charm. 159 c), i.e. the bits
of any one substance being separate from other bits of the
same substance. wai dwepor Exaoror ‘and each (substance
existing) in unlimited amount.”—C.]

® ére . . . dhoyor. Anaxagoras apparently assumed
molecules of tissues and of all distinguisﬁahlc components of
organie things, but not actual microseopie 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 moleeule 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
togetherinrccognizable 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.

And yet this notion of something being there that
can never become completely distinet is very sound,
though Anaxagoras had not got the right hold of it.
For modifications ¢ cannot exist apart, by themselves.
So if 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
elsc but itself—not even to the extent of having any
subject! So it was just as well that ‘ Intelligence ’
did not desire to sever such things out ; for it could
not be done, either with respect to quantity, since
there is no minimum magnitm:le,"£ nor with respect
to quality, for modifications eannot exist apart by
themselves.

Nor was his conception of genesis from similar
particles adequate ; for although in one way a picce
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 eonsists of bricks.

was itself made up of these differing component parts.
Ultimately then a definite proportion must subsist between
the size of a molecule and the size of any given organism.

¢ [wdfn, ‘affections’ or ‘qualities ' which inhere in substanees.
—C.] ¢ [Of. De gen. et corr. A 2.—C.]
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CHAPTER V

ARGUMENT

Surveying the ground we have eovered, we may note that,
while most of the thinkers were intent on considering the
material of whieh things are composed, and put their
speeulations on that subject tn the foreground, they all
assume less obtrusively some antithesis between opposing or
contrasted states and movements, which determine the
changes that take place in the material. And these pairs of

opposites have every right to be considered *‘ principles’
(188 a 19-b 26).

ldvres & tdvavria dpyds mowdow, of Te
Aéyovres 6Tt & 10 mAv Kal un Kwovpevor (kal yap
Happeridns Oeppov xat Yoypov dpyas moiet, Tadra
3¢ mpooayopever mip kal yfHv) kal ol pavov kal
mukvoy, kal Anudkpitos 10 mAnpes kal kerdv, Gv
70 pév s ov 70 & ws odk ov elval Pnow- én Béoe,
oxfpate, Tdéew Tadra 3¢ yévy évavriwv: Oéoews
dvw  kdtw, mpdalev dmalev, oxiuparos ywvia,
evlld, mepupepés.

‘O7t pév odv Tavavria wws mdvres mwolodoL TaS
apxds, Ofdov. kal TodTo €VAdyws' del yap Tas

¢ [remepacuéva may mean that each of IImpedocles’
clements is limited in quantity, ¢f. 187 a 26.—C.]

® [Parmenides, frags. 8. 533 9. Met. 986 b 18.—C.]

° [Anaximenes first used these terinss; but Aristotle
(187 a 15) and Theophrastus (Simplic. 149. 32) attribute the
conception to the other Ionian monists. Dicls, Vors.
3A5—-C)] 4 [Cf. Met. 985 b 4.—C.]
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Empedocles, then, was, so far, sounder in assuming
a small limited ¢ number of prime substances.

CHAPTER V

ARGUMENT (continued)

This fundamental agrecment amongst all the superfieial
eontradietions in the scveral systems is the more significant
because it seems to have been arrived at unintentionally, and
cven unconseiously, by men who were looking in other
directions. At any rate there it is, and it is obviously
what we want ; for if we assume, as a primary faet, some
sueh * contrasted possibilities’ in our material, we at once
eseape from the deadlock of the * nothing-out-of-what-is-not
already-there’ dogma, and ean bridge the chasm between the
‘already ’ and the * not yet * there (b 26-189 a 10).

Tuis brings us to observe that all these thinkers
assume as principles some ‘ couple ’ of antithetical
qualities or forces, and this whether they declare the
sum of things to be onc 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 Demoeritus,
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 expresscd
in antithcticalcouples : positionas‘ 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 arise 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 must go more closely into the question
what this means and how it works out.

Note, then, to begin with, that things cannot aet
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 deseribe 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
mcre strength of already having some quality other
than pallor to start from, unless that quality is on the
specific line of antithesis to pallor—swarthiness or
some intermediate shade. So too a man cannot
‘become ’ cultured mcrely because he alrcady has
some characteristic which is not culture, unless it is
the spccific 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
(unless it be by incidental concomitance), for what

‘ccasing to be pale’ mcans is not only becoming
somethlncv not pale, but something on the line anti-
thetical to pallor that leads to swarthiness. So too,
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@ [Or ‘in tune.” Aristotle refers specially to the * attune-
ment’ or adjustment (appovia) of a musical instrument.—C.]
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if eulture lapses from itself, it cannot lapse into any
chance thing you may name other than itself, but only
into a more or less eomplete * want of eulture.’

And it is the same with everything else; for
structural eombinations no less than isolated qualities
obey the same law ; only that we fail to note it
because we have not speeific names for the several
‘absences of structure’ corresponding to different
structural forms. But, all the same, anything that is
articulated ¢ must rise out of something from which
that partieular articulation is absent ; and if, in its
turn, it falls out of artieulation it must go back again
to the absenee of the speeifie articulation it had. It
makes no differenee whether we speak of * harmony ’
or of arrangement or of eombination in this con-
nexion ; for the prineiple is elearly the same. Andso
too with a house or a statue or any sueh produet.
T'or what the house replaces by being made is the
unordered relation of the materials to eaeh other;
and what passes away in the making of the statue,
or any other shapely work, is the unshapeliness of
the material ; for all such things are eonstituted
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 eontrast; or (if we start from some
intermediate state) the movement is towards one of
the extremes. And sinee the intermediates are
eompounded in various degrees out of the opposite
terms of the contrasted couple (colours, for instanee,
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¢ The modern reader must familiarize himself with the
conception, deeply entrenched in the Greek and the scholastic
mind, that the members of any defined group of things may
be regarded as having a directly linear relation to each
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 orovxeior, but
used dpy7 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), it follows that all things that
come into existence in the course of natuic are either
opposites themselves or are compounded of opposites.®

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 in
spite of themselves—that they are really talking about
contrasted couples. But they differ in the order they
follow, some starting from what is most luminous to
the intelligence, 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 agrce
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

(Unlimited), Met. 986 a 15. These are more abstract and
remote principles than  hot and cold,’ ete.—C.]

¢ [Empedocles, whose ®\érps and Neixos were opposed
moving causes, ¢f. Met. 985 a 30 o0 plav wojoas Tiy THs
kwhoews dpxiy dAN érépas kal évavrins.—C.]

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

¢ Antithesis,” involving duality, being established as
essential to matural changes, there must be at least two
‘ principles ’ between which the contrast exists; and the
hypothesis of an unlimited number of principles being ruled
out, we must lock for a definite number, not less than two,
but not unnecessarily large ; for if a smaller number suflices,
the hypothesis of a larger number, even if not demonstrably
Jalse, is at least superfluous (189 a 11-20).

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

"Exopevov 8 dv eln Méyew morepov Svo 1) Tpeis
i 'n-}cefoug elatv.

Miav pev yap ovx OLOV 7€, on oux v ‘ro evav‘nov,
awefpous‘ 0’, 6Tt ovk E?TLO'T‘-'?TOV TO OV ea'rat. ,u.ta
Te évavtiwois év mavtl yéver évi, 1) & odola év

¢ [The Platonic antithesis. See note on 187 a 17.—C.]
Cat. 6 a 15. Contraries (évarria) are defined, by a
spatlal metaphor, as ‘ things which, within the same class
(ge‘vos) are separated by the greatest possible distance.’
'f. Met. A 10.—C.] See Ross, Aristotle, Physics, Vol. L.,
Comment. pp. 314 ff,
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sense ; for the general is approached by the intelli-
gence and the particular by the senses, sinee the mind
grasps the universal prineiple and the senses the
partial application. Thus, * great and small’ @ are
mental coneeptions, while * thick and thin * are sense
impressions.

Butin any ease it is clear that the ‘ principles * must
form a contrasted couple.

CHAPTER VI
ARGUMENT (conitinued)

diffieult to eonceive of the * opposites’ aeting direetly upon
cach other, or constituting anything in eombination. A
‘ material’ element for them to act upon secms essential ;
but there is no advantage in positing more than one such
principle (a 20-b 27).

We ean see, therefore, that the witimate principles of
Nature ean be reduced either to three or to two, but we must
examine the question very earefully before eommitting our-
selves to either side of this alternative (b 27-20).

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 ultimate constituent in
Nature, and antithesis involves duality. Nor ecan
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 eomes under one general
antithesis,® and the whole sum of ‘ things that exist
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¢ The student must resist the temptation to take olala
and vyévos in this passage in the sense that first suggests
itself, of  substance * and * category ’ respectively. I follow
Simplicius (198. 28) in taking otsia to stand here and else-
where in this chapter for ‘ all the concrete things that con-
stitute Nature and are capable of change,’ v¢ ¢uoikd wdvra
mpdypara, as distinet from the immaterial existences touched
upon, or dealt with, in the De caele and the Metaphysica,
and led up to in the Physics. As to their all being embraced
under one antithesis ¢f. Introduction to Bk. I. p. 6.

® ‘ 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
corresponding extremes of colour. But these ‘couples’
must be regarded as special cases of some more general
contrast, ¢.9. ‘hot and cold ' (Parmenides). [De gen. et
corr. B 2, explains that secondary couples of contrasted
qualities (e.g. sweet-bitter) are derived from the primary
(tangible) couples, hot-cold, wet-dry, whose combinations
constitute the nature of the ‘simple bodies’ (carth, air,
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in Nature,” as such, forms a defined elass.2 Since,
then, one antithesis will suffice, it is better not to
go beyond it; for the more limited, if adequate, is
always preferable, as we saw in the case of Empe-
docles, who elaims to get everything out of his four
substances that Anaxagoras claims to get out of his
unlimited number. Or we may put it that some
antitheses are more general than others, and some
are derived from others. Such subordinate anti-
theses are exemplified by ‘sweet and bitter’ or
“black and white.” But the fundamental prineiples
must be in evidence in every case.® Obviously, then,
sinee antithesis is fundamental and implies duality,
the ultimate principles, 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.
Ior (1) a man might well be at a loss to conceive how
‘density ’ itself, for instance, eould 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 aeting upon a third something.© (2) And
water, fire). The indefinitcly numerous secondary couples
cannot be permanent principles.—C.]

¢ [Cf. De gen. et corr. A 6-10, on ‘action and passion,’
and 329 b 20 ff. 8t 8¢ moupring kal walyrikd elvar dANNwr T&
groxeta.  Cf. Joachim, ad loc.  Aristotle’s primary con-
traries (hot-cold, wet-dry) enable the ‘simple bodies' te
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.] 6i
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® [e.g. Democritus’s infinite atoms, Empedocles’ four
elements (Simplie.).—C.]

P Aristotle states this as an argument that might well
suggest itself to a man. IHe does not commit himself to
its validity. As a matter of fact, he inclines to regard both
the contrasted terms of the antithesis and the material on
whieh they aet as logical abstractions, neither of which has
actual existence exeept as associated with the other in a
compositum. Cf. Introduetion, pp. liv-lv.

¢ [*Natural existenee,’ i.e. a *substance’ in the primary
and fullest sense. A substance has no contrary, but, while
remaining one and the same, admits contrary qualities
(Cat. 3 b 24, 4 a 10).—C.] See also p. 60, note a.

4 {Cf. 187 a 14, note.—C.]
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indeed some thinkers have assumed more than one
such principle out of which to construct the nature
of things.® (8) Besidcs, one might encounter another
difficulty in supposing there to be nothing in Nature
underlying the antithetical couple ; for we ncver
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 subjcct
to which it 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 is contrasted with ‘ natural
existence,” how could any such existent move out
of what is not there for it to move out of ?  Or how
could such a non-existent be a presupposition of
the existent ?

Thus, if our former insistence on the two terms of
some antithesis being principles is sound, and if we
are now convinced that these antithetieal 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 substance.¢ Of
these the hypothesis of an intermediate 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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9 [Or, * and of the rest (who make it some one element)
those who male it air (are the most reasonable).’—C.]

® [187 a 16.—C.] ¢ [See 187 a 18.—C.]

¢ Whereas Aristotle (as against Empedocles) took it as
a dircct datum of observation that the ‘four elements’
themsclves pass into each other. Therefore there cannot
be any two or more ultimate material principles, acted
upon by distinet antithetical * couples’ irreducible to a
common principle. [The argument is: ‘ If there were four
active contrasted principles, then (1) if each couple is in-
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material element from all of them ; though some
have identified it with air,* inasmuch as the special
characteristics of air are less obtrusive on the senses
than those of the others, water coming ncxt in this
respect. But the Physicists, each and all, mould
this 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 rcality, this
doctrine, that the ‘one’ and ‘ excess and defect’
are the principles 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 earlier thinkers
made the ‘one’ the receptive subject 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
principles, but not for going beyond three. For
one passive principle is cnough. And if there were
supposed to be four altogcther, 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 (whereas one is enough):; (2) if one couple is
derivable from the other, therc will really be only one
primary couple; the sccond will be superfluous.  This
interpretation of the second alternative is Porphyry’s, in
Simplicius (206. 3). who objects that yevvdofac (for yevviv)
would be required, and himself understands el 8¢ ¢§ dANphwv

mdvra yerviot,—C.]
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CHAPTER VII
INTRODUCTORY NOTE

Tue theses of this ecritically important chapter present
no very great difliculties 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 so 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
texts 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 Ethics, with
fragmentary evidence in the same direction with regard
to other works of Aristotle, affords a basis for Torstuh g

@ 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 aspcet, so that
the supposed pairs of principles could only differ
from each other in priority, and could not belong
to different series ; for there is never more than one
general antithesis common to one group, and it
seems 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 that there cannot be more
than two or three. But, within these limits, 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.

So much for the text. The translation presents special
difficulties ; for a great part of the chapter is devoted to
the careful examination of certain Greek words and forms
of expression, with their symmetrics, balancings, and
ambiguities, to which there are no English equivalents;
though some general conception of their nature may be
gathered from considering the difficulties in which the
English writer may often find himself when he wishes to
distinguish between the transitive and neuter significance
of such 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. Or if A is ‘ moving ' B (transitive), it
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INTRODUCTORY NOTE (continued)

is A only, and not B, that is ‘ moving ’ in tlis sense, but
yet both are ‘ moving ’ in the intransitive sense.

Similarly in Greek the one verb gignesihai 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’ (gignetai) B implies, cs
its reciprocal, that B has taken the place of (gignetai k)
A, and is there instead of it. This want of symmetry and
its rationale must be inquired into. DBut yet again, this
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 is 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 gignetai is commonly the thing which
persists through the change : “a man becomes black from
being white.” WWhen B is ‘made of’ A, A persists and
is called 70 ¢éf of évumdpyovros—the factor out of which
the generation occurs, but which remains e constituent of

ARGUMENT

Taking the illusiration of the bronze and the Hermes as
our starting-point, we see that in every change there is a
JSactor (the bronze) that persists, a factor (the Hermes-forn)
that has ‘ come into being’ in the process of change, and a
Jactor (the amorphousness of the unfounded bronze) that
has disappeared and been superseded. Here, then, we have
the * material’ on which the change has bcen 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’
is not so obvious ; for a number of the characteristics of an
object (its colour, shape, consistency, size, etc.) may all be
changing at once, each along its own antithetical line, so
that the acorn, for example, cannot well be said to  persist '

68



PHYSICS, I. wvir,

INTRODUCTORY NOTE (continued)

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

Obvious truth had been obscured and missed, and
serious fallacies fallen into, by Greek thinkers for want
of a careful analysis of these linguistic confusions and
distinctions. The best I have been able to do, without
intolerable violence to English idiom, is sometimes to give
a make-shift paraphrase (which loses much of the relevance
and all of the sharpness of outline of the original), and
sometimes to be content with simply pointing out the
identity in Greek of two expressions that have no re-
semblance to each other in English,

In the * Argument,” however, I have endeavoured to
disentangle the main theses of the chapter from the
verbal analyses in whieh they are involved, and at the
sdme 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
translation, that the English reader must look for
guidance.

ARGUMENT (continued)

in the oak ; but here, too, there is a ‘ something to start
with * as the subject of a continuous change ; and the change,
however complex, can always be resolved into a combination
of antithetical movements.®

But what about this ‘ something to start with’ itself'?
The bronze or the sced, 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. These substances,

o Thé difference and underlying identity of these two
kinds of change is developed in the De gen. et cor. Its
relation to the divergent tﬂeory expounded in Physics v,
will be examined in its place, See p. 116, note b.
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ARGUMENT (continued)

however, cannot thcmselves be accepted as the ultimate
material, for they have antithetical characteristics and can
be transmuted into cach other by antithetical changes. The
cold-moist water can become the hot-moist vapour (or air)
by antithetical change ; and the moisture itself, which has
s0 far persisted, is the term of an antithesis, and may
disappear in its turn, if 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). We have
already seen not only that dry cannot dirvectly act upon
moist, without a subject to act upon and be incorporated
in, but also that moist, as such, cannot ‘ become’ or * be
replaced by’ hot, as such, under any circumstances (any
more than solid, as such, could become, or be replaced by,
blue, as such), for moist and hot, respectively, are terms
cach 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

08 odv fuels Mywpev mpdrov mepl mwdons
yevéoews émeMdvrest ot yap kata ¢Plow Ta
Kowa mp@ToV €lmvTas 0UTW TA TEPL €KaoTOV (OLa
Oecwpetv.

Qapév yap yivealar €€ alov dAo kai €€ érépov
érepov 1) Ta amdd Aéyovres 1) Ta ovykelueva.
Aéyw 8¢ Tobro Wdl. éoti yap yiveabar avlpwmov

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

" eontinuous * and ' non-eontrasted ’ principle of the persistent
objeetive-sensible world. It is always there, though we can
never isolate it.

The * prineiples,’ then, are a eoupled or antithetical * two’
in a way ; but, when all is said and done, they are also
‘ three’ in another way, whieh other way eannot be ignored.

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 consider the
collectivity of the pereeptible attributes that (on the analogy
of the statue) we eall the * form ' of whatever it is that we
are examining. Are not these ‘ two’ prineiples, * matter’
and ‘ form,’ enough ? Statieally perhaps they are, but not
dynamieally ; for (as we shall see more fully in the next
chapter) the bronze, for instance, can only ‘ beeome’ the
statue in virtue of ‘ not being’ the statue already. It is a
condition of its ‘aequiring’ the form, that it should * not
yet have’ it. * Shortage,’ thercfore, or  privation,’ is an
essential faetor in * beeoming,” 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 absenee.

So again, however hard 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 gencral 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). I'or the
natural order of exposition, as we have seen, is to
start from the gencral 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 either (1)
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¢ [This conclusion is Aristotle’s main point. Down to
a 31 he is thinking mainly of changes involving the gain of
a positive attribute. In what sense does this something
‘ come to be out of what is not ' ? There is always a subject
@ which is there before and after the change; and even
before it gains the new attribute, it is conceptually complex
—u which is not-4 (subject + ‘shortage ').—C.]
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that a *man’ becomes cultured, or that the ‘ un-
cultured ” in him is replaced by culture, or (2) that
the ‘ uncultured man’ becomes a ‘ cultivated man.’
In this case (1) the ‘man’ (who acquires cultuve),
and his state of ‘ unculture’ (which is replaced by
culture) and the ‘culture’ itself (which was not,
but has ‘ come to be’) are all what I eall ‘ 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 ” terms.

And note that in somc of these cases we can say,
not only that a thing ‘ Eecomes so-and-so,” but also
that it does so ‘ from being so-and-so’; e.g. a man
becomes cultivated from being uncultivated. But
we cannot usc this expression in all cases ; for he
docs not beeome cultivated * from being a 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 ) persists when he has become
a cultivated man ; but the other (the ‘ uncultivated ’
or ‘ non-cultivated * in 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 cascs
of becoming there must always be a subject—the
thing which becomes or changes, and this subject,
though constituting a unit, may be analysed into
two concepts and expressed in two terms with
different definitions ; for the definition of ‘man’
is distinet from the definition of ‘ uncultivated.’®
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PHYSICS, I. vu.

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” or ‘ un-
cultivated " nor the composite ‘ uncultivated man.’

When we speak of something ‘ becoming from or
out of > whatever it may be (rather than of its ‘ 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 eultivated from being uncultivated, not
from being a man. Still the expression ‘ out of ’ is
used sometimes of the factor which persists: 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 (eultivated) from being that (un-
eultivated).” Henee it is the same with the
composite terms: we say that the ‘uncultivated
man ’~ beeomes eultivated and also that he becomes
so ‘ from being an uncultivated man.’

But there is (in Greek) a further ambiguity ; for
the same word (gigresthai) is employecd either of a
thing ‘ coming to be ' in the absolute sense of ‘ coming
into existence,’ or in the sense of * eoming to be this
or that ’ which it was not before ; and it is only of
a concrete thing, as such, that we ean speak of its
‘ coming to be’ in the full sense of eoming into
existence. Nowin all other cases of change, whether
of quantity or quality or relation or time or plaee, it
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PHYSICS, I. vi.

is obvious that there must be some underlying subject
which undergoes the change, since itis only a concrete
something that can have that * substantive existence,’
the characteristic of which is that it can itself be
predicated of no other subject, but is itself 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 results 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 plant or animal. The processes by which
things ‘ come 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 (8) subtractions, as when a block of
marble is chipped into a Hermes, or (4) combination,
as in building a house, or (5) such modifications as
affect the properties of the material itself. Clearly,
then, all the processes thatresultin 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 which persists, or
as the contrasted qualification (which the new form
will replace). Tor instance, in the uncultivated man
who becomes cultivated, ‘ uncultivated ’ is the con-
trasted qualification, ‘man,’ the subject ; or, when
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PHYSICS, I. v

the statue is made, the contrasted qualification is
the unshapeliness, formlessness, want of purposeful
arrangement ; 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 that we can speak of them
‘ coming to be "'not in an incidental butin 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 is obvious that they are composed, in every
case, of the underlying subject and the ‘ form * which
their defining properties give to it ; for the cultivated
man is in a way ‘ compact ’ of the subject * man ’ and
the qualification ‘ cultivated,” for the definition of
such a compositum may always be resolved into the
definitions of these two eomponents. 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 distinct aspects, for the man, or the
gold, or the material factor in general is a thing that
can be counted, sinee it may almost be rcgarded as a
concrete 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 ehanging things are two, but
asense in which they are three ; for the actual change
itsclf takes place between the terms of an antithesis,
such as eultivated and uneultivated, hot and cold,
articulated and unarticulated, and so forth ; but from
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! [é\ho Simplic. 226. 7: &Mwr F: 7év d\\wv cett.—C.]

@ [Literally, *and in a sense (we may describe these
princ(?]es as) ‘‘ the contraries . . . in a sense, not’; i.e.
according as the ambiguous phrases 70 povouxéy, 16 dpovoos,
cte., mean (1) the subject with the (pomtwe or negative)
qualification—this is not really a ‘contrary —or (2) the
(negative) qualification only—the contrary proper, which
cannot be acted upon by its contrary (c¢f. Met. 1075 a
27 1f.).—C.]

* [Or (reading o» 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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PHYSICS, I. v

another point of view these two principles are in-
adequate, for they cannot possibly act or be acted
upon directly by cach other.® This difficulty,however,
disappears if we admit, as a third principle, a non-
antithetieal ‘ subject.” So in a sense there are no
prineiples exeept the terms of opposition, and it may
be said that they are two in number and no more ;
but there is a scnse also in which we cannot quite
admit this and must go on to three, becausc of the
conceptual distinction that exists in them ; for
instance in the uncultivated man, between his being
a man and his being 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 escape the
duality of the opposition by considering one of its
terms taken singly as competent, by its absence or
presence, to accomplish the whole change. Then
there will only be the ‘ ultimately underlying " factor
in Nature in addition to this formal principle to
reckon with. And of this ‘underlying ' factor we
can form a conception by analogy ; for it will bear
the same relation to concrete things in general, or
to any specific concrete 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 determined form and quality to that object itself.
This ultimate material will count as one principle
(not, of course, one ? in the sense of a concrete * indi-
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! [# codd. (Torstrik, Philologus, xii. (1857) 520). Simplic.
233. 4, interprets ' and one the (principle, apx), ** the defini-
tion.” ' Prof. Ross tells me he prefers this reading and
interpretation to the editors’ corrections 7, #, <7 €idos> 7, and
compares 7 70 AB, ‘the (line) ' the AB.”"—C.]

CHAPTER VIII
ARGUMENT

Absolute non-existence must be distinguished from in-
cidental non-existence. (What Aristotle, in this chapter,
calls ‘ shortage’ (steresis) is defined elsewhcre as the
‘ negation of somcthing within a defined class,’ i.e. ‘ within
an antithesis,” Met. 1011 b19 5 8¢ orépnos dmwbpacis
éoTv ambd Twos wpopévov vyévous)) Non-existence as such
18 absolute ; but the negation of the form, as incidental to
the material, is an essential fuctor in the * becoming ' of
anything. And the non-existence of the * shortage’ (itself
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vidual’) ; and the eollectivity of determining qualities
implied by the thing’s definition is also one principle ;
and further there is the opposite of this, namely
the ‘ being without ’ or ‘ shortage ’ of it.

How the prineiples, then, ean be taken as two, and
how that enumeration appears to need supplementing,
has now been shown. Iirstit appeared as though the
‘ terms of an antithesis * eonstituted all the principles
neeessary ; but then we saw that something must
underlie them, eonstituting a third. And now we see
that the two terms of the opposition itself stand on a
different footing from each other ; and we see how
all the principles are related to each other, and what
we are to understand by the ‘ underlying subjeet.’
It remains to eonsider whether the modifying ‘ form
or the modified ‘ matter ’ is to be regarded as the
more ‘ essential ’ factor of a thing ; but that there are
three prineiples altogether, and in what sense they
are three, has already been demonstrated.

Let this, then, suffiec as to the number of the
prineiples and as to what they are.

CHAPTER VIII

ARGUMENT (conlinued)

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

The impossibility of anything coming into or passing out
of cxistence can only be maintained with respect to the
absolutcly, not with respect to the incidentally, non-existent.
This is the root of the fallacy of Parmenides.

(At this critical point of Aristotle’s exposition the text,
as we have it, is elliptical almost to the point of unintelligi-
bility, unless supplementcd from other sources.)
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Literally, ‘ they denied even the existence of a plurality
of things, and allowed existence only to * Being itself”’'—
the inference drawn by Parmenides, frag. 8, though avoided
later by the pluralist physicists.—C.]

¢ [éva pév Tpémov. This first explanation goes down to
b 27.—C.]
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PHYSICS, I. v

IT remains to show that the conclusion we have
rcached not only solves the problem of genesis, but
furnishes the only escape from the blind alley into
which the first speculations on the subject led their
authors. For when first they began to reason on the
truth of things and the nature of all that exists,
pioneers as they were, they fell upon a false track
for want of a clue, and maintained that nothing at all
could either come into existence or pass out of it ;@
for they argued that, if a thing comes into existence,
it must proceed either out of the existent or out of
the non-existent, both of which were impossible ; for
how could anything ‘ come out of ’ the cxistent, since
it is alrcady there ? and obviously it could not come
out of the non-existent, for what it comes out of must
be there for it to come out of, and the non-cxistent is
not there at all. And so, devcloping the logical con-
sequences of this, they went on to say that the actually
and veritably ‘ existent ’ is not many, but only onc.?
Such then is their dogma; but, as for us, we
maintain that when we speak of anything ‘ coming
to be,” whether out of existence or non-cxistence,
or of the non-existent or the existent 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 the same as saying that a ‘ physician’
docs or experiences something, or that he has ‘be-
come’ (and now is) something that he has ‘turned
into,” instead of remaining 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
85
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8 [More literally, ‘and since, when we speak of the
physician doing or experiencing something or ceasing to be
a ph}sician ang becoming something else, we are using the
words in their most proper sense if all thm happens to him
qua physician, plainly in the same way ‘ coming out of the
non-existent ’ properly means ‘coming out of the non-
existent as such.'—C.]

¥ [Literally, * for out Of (i.e. 1n place of) the shortage—
a thing which in itself * 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 but qua builder that
he does so; or if he becomes light in complexion,
it is qua dark in complexion not gua physician that
he changes; whereas if he exercises the healing
art, or drops or loses that art, so as to become a
non-physician, it is gqua physician that he does so.
And so, 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 him in his
primary and direct capacity as a physician, but
applied our conclusions to him in all his actual or
possible capacities, so, obviously, if we always argue
from the non-existent qua non-existent, but apply
our conclusions to the incidentally non-existent as
well, we shall fall into analogous errors.® And it
was just because the earlier thinkers failed to grasp
this analytical distinction, that they piled mis-
conception upon misconception to the pitch of actually
concluding that there was no such thing as genesis
and that nothing at all ever came to 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 ‘shortage ’ 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
really quite true. Moreover, it is equally 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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yap éx un ovros elpnrac Nuiv T anualver, 6TL 1)
p1 6v. €Tt 8¢ kal TO elvar dmav 7 U €lvar odk
avaipoiLey.

Eis pév 87 tpdmos odros, dAos &8 S7i vdéyeTar
TavTa Aéyew kata Ty Ovvauw kal Ty évépyewav:
Tol70 8’ év dMots SupioTar 8. dkpifelas ualov.

0 “Qof’ (Swep e’)\é'yol.(,tev) al G’Lﬂopfaa Movrar 60
as avaykalduevor dvawpobor TGV elpnuévwr éviar
S yap TobTO TOOODTOV Kai Ol TPdTEpOV €feTpd-
moav Tis 6800 Tis éml Ty yéveow kal Plopav
kal 6Aws perafolijv: adry yap dv dpbeica 7

k4 o ~ -~ A ¥
dows élvoev adTdv maoav Ty dyvoav.

¢ [Uwdpxed yap %5y ToliTo seems to refer to an implied clause
kal {wov dv ylyvorro, AN olx 7 {ov.—C.]

b [d.e. el T (uéMhet yiyveaar) bv (uh xata oupfBefnkds) otk ék
dvros (¢orar).—C.]

¢ [Cf. Met. 7, 7-9, and ©. De gen. et corr. A 3, refers
to our passage and admits that it leaves obscure the problem
how there can be an ‘unqualified coming-to-be’' of a
substance.—C.]

4 [If abrn is read (and no variant is recorded), airy %
¢vois means ‘this nature (entity),” viz. matter qualified by
shortage. See 191 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) if ‘ an
animal’ should turn into * an animal,’ or a particular
animal—say, a horse—should turn into another
particular animal—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 "), but only incidentally, not qua animal,
since it was already an animal and could not * turn
into " what it already was. If anything, then, is to
‘turn into ' an animal, otherwise than incidentally,
it must be non-animal at the start and must come
to be animal in the process. Similarly, if a thing is
to become or turn into an existent otherwise than
incidentally, it cannot start from what exists ; ?—
though neither can it start from the non-cxistent, for
we have cxplained that this mcans ‘ 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 existing
as a potentiality and existing as an actuality. But
this is developed more fully clsewhere.®

It is thus (as I have said) that the difficulties 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 gencral. Had they detected the cxistence
of the entity we have described, it would have
released them from all the eonfusion.
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The Platonists approached the true solution, though (in
spite of their plraseology) they never really formulated the
essential triad ; for they confounded ‘ matter’ and * short-
age’ together (the positive ‘seat’ and the privative ‘ empti-
ness’), under one concept of ‘ the nmon-existent’ or * not-
anything ' (191 b 35-192 a 12).

The metaphors in which they delight are quite intelligible,
if we take them separately and apply themn to the appropriate

€ ’ ) ki \ o ’ / 2 d 3 -~
Hupévor pév odv kat érepol Twés elow airis,
3 3 3 € -~ -~ \ A € -~
aAX’ ody ikavds. mp@dTOV pév yap opoloyoliow
€ -~ r 3 A a < ’ 3 -~
amAds ylvealar éx pn ovros, 7 Iapuevidny oplds
14 T [ 3 - w k3 ) > -
Myew elra daiverar avrols, elmep €oTiv aplud
7 A ! [ ’ T - b}
wia, kal OSuvduer pia pdvov elvar. TolTO O
? -~ ¢ ~ 1 \ t A
dadéper  mAeloTov. nuels pév yap VA kal
L ’ T L] s \ \
orépnow érepdy Pauev elvar, kal ToUTWY TO eV
olk Ov elvar kata oupfefnrds—miy UAqy—riv 8é
rd 8’ L ’ \ M 1 3 Al \ 3 ’
orépnow kall admiv, kal ™y pév éyyvs kal ovalay
e A A ’ -~ €
Tws—TNY UAnv—rv 3é oTépnow ovdauds ol 8¢
TO [ OV TO uéya Kal TO MLKpOV Opolws, 1) TO
1 pucpov. Spolws,

¢ [adrijs vefers to aliry % ¢tos (I. 33), i.e. matter qualified
by shortage.—C.]

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

¢ [Simplicius understvod éyyds to mean éyyls odolass
‘ comes near to being substance, and in a sense is substance.’
Cf. 190 b 25 168 vdp 7o pmaNhor.—C.]
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CHAPTER IX

ARGUMENT (continued)

“matter’ or *shortage’ as the case may be; but they
become sclf-contradictory, if we apply them all to the un-
differentiated ‘ negation’ (a 13-25).

[2fatter, properly distinguished from the shortage, is
eternal. The nature of Form is a question that belongs to
metaphysics. 1We are concerned only with natural and
perishable forms (a 25-b 4).—C.]

CerraiN other thinkers have approached the view
we have now expounded,® but without effectively
reaching it. T'or they began by accepting as true
the coneeption of Parmenides that ‘ coming to be’
could mcan nothing but emerging from the non-
existent. Then, under the one concept of the ‘ non-
cxistent,” 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).? DBut 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 ineidental non-
existence of attributes, whereas the other, namcly
shortage as such, is the direct negation or non-
existence of the form of which it is the shortage.
So that matter, though ncver cxisting in isolation,
may bc pretty well taken as constituting the
“ concrete being ' of which it is the basis, but
shortage not in the lcast so.° These philosophers,
on the other hand, conccive of the non-existent as
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¢ [See 187 a 17 note.—C.]

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

¢ [Plato, Timaeus, 50 c. * We must conceive three kinds :
(1) that which comes to be, (2) that in which it comes to be,
(3) 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 bc moulded, he adds, must be entirely
formless before the forms are impressed on it.—C.]
d ECf 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 system, as Final
Cause, or the principle of Form generally.—C.)
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the © great ’ and the ‘ small ’ alike @ whether severally
or conjointly. So they too have a triad 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, yet in 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 the other member of
our antithesis (shortage, namely) is systematically
ignored.

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 defcct-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
are examining, inasmueh as it identifies matter and
shortage, falls into the position of representing the
opposite of existence as yearning for its own destruc-
tion. But how can either form or shortage really
desire form? Not form itself, beeause it has no
lack of it; and not shortage, which is the antithesis
of form, beeause the terms of an antithesis, being
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9 [Or, * But this (factor which desires form) is Matter. . . .
From this point onwards Aristotle is rather stating his own
view than eriticizing Plato’s.—C.]

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

¢ gplelperar 8¢ . . . dvdykn alriy elvar. The translation
of this very perplexing passage must be regarded as no more
than a suggestion. It puzzled Simplicius so much that he
was driven to supposing that Aristotle misapplied (curexp?-
oaro) the phrase 7o év ¢, and really meant the opposite, 76 év
adry by it.

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

7 [Or, * and if matter perishes, this (matter itself) will be
what it is ultimately reduced to; so that it will have to
have perished alrcady before perishing.” In sum: if matter
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mutually destruetive, cannot desire each other. So
that? if (to borrow their own metaphors) we are to
regard matter as the female desiring the male or
the foul desiring the fair, the desire must be attri-
buted not to the foulness itself, as such, but to a
subject that is foul or female incidentally.

As for the undifferentiated matter-shortage of the
school we have been diseussing,? it may be regarded
as either perishable or imperishable ; for if we think
of it as the barc seat-of-shortage, it perishes, as such,
for ‘ shortage ’ is exactly what does perish in it,¢ on
its receiving the form ; but if we are considering
it as the potentiality of reeeiving forms, it cannot
perish, as such, but must necessarily be exempt both
from destruetion and genesis.? For if it ‘ came to
be,” there must have been some subject already
there for it to proceed from,¢ and just ‘ being there
as the subjeet’ is precisely what eonstitutes the
nature of ‘ matter ’ itself, so that it must have been
before it came to be. I'or what I 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 disappcaranee
of everything that econstitutes it exeept just that
very underlying subject which its existence pre-
supposes, and if this perished, then the thing that
presupposes it would have perished with it by
anticipation before it came into existcnee.”
were to come into existence or perish, it would have to come
out of itself or perish into itself—matter being 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 it could have anything to
perish into.—C.]
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8 [See Met. Z©; and A where the existence of eternal
and immutable form without matter is specially discussed.
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So much for ‘ matter’ ; but the detailed examina-
tion and determination of ‘form ' as a princivle,
and the question of its unity or plurality, and its
nature (singular or plural), is the business of Tirst
Philosophy ; so let it be deferred till we come to
that.® It is with natural and perishable forms only
that we shall deal in the sequel of this treatise.

Let this suffiece for the demonstration of the
existence of principles in Nature and the determina-
tion of what they are and how many in number. In
the next book we must make a fresh start with fresh

questions.
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EXCURSUS
ON SQUARING THE CIRCLE
(Bk. 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
without some introductory remarks. In the first place,
what is squaring the circle 7 It is reducing the area 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 given circle. That it is inherently
possible that there should be such a rectilinear area is
obvious (for the size of the area does not depend on the
shape) and a very convincing proof of this was already
known to Aristotle as we shall see.® No contradiction of
this 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 arca 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
circle), but whether such an area can be diagrammatically
constructed. It is perfectly easy to construct it, but not
within the limits prescribed 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 construet 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
superiority for constructions in which these two instrn-
nients alone have been used, above other constructions
which require other instrunents; but he is simply trying
how far he can carry the science forward on this very
narrow basis. There are many simple operations which
cannot be so performed (for instance, with ruler and com-
passes only you cannot, in general, trisect an angle), and
among them is the construction of a rectilinear figure equal
in area to a given circle,

Archimedes (1212 8.c.) did not restrict his reasoning to
fizures 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 radius of the cirele, is equal in area to
the circle. He proves this by demonstrating rigorously
that any arca 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 circle.* 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
inalkes 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.

Ilaving thus reduced the problem of measuring the avea
of a circle to that of measuring its circumference, he goes
on to show how successive approximations ean 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 circle cannot be squared is that = is in-

s Archimedes, On the Measurement of the Cirele.
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commensurable, i.e. cannot be exactly exprcssed numeri-
cally ; and that you cannot construct a figure involving
incommensurable ratios. But if that were the difficulty
it would be imnpossible to construct a circle itself from a
given radius.

There is no inherent difficulty in constructing a line that
is incommensurable with a given linc. 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 is a simple act of
construction, 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-
commensurablc with that of the side. So too by drawing
a circle to a radius we obtain the circumference, the length
of the circumference being incommensurable with that of
the radius.

Aristotle has been blamed for his contemptuous treat-
ment of Antiphon,® because it is assumed that he ought to
have seen in him an incipient attempt to apply the principle
of approximations which was developed by Archimedesand
ultimately by Newton and Leibniz in the calculus. But this
is hardly reasonable, for, according to the account given by
Simplicius, Antiphon doecs 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 belicves in atomic (i.e. indivisible) lines;
which belicflies at the root of endless confusion of thought.?

Aristotle is perfectly clear and cexplicit on this question,
vet his teaching has been misunderstood or neglected even
by such men as Galileo ¢ and Leibniz.?

@ Sce Bk. I. Ch. ii. p. 18, L. 18.

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

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

2 (Buvres inédils de Leibniz, p. 106 Couturat.
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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
thisday.
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BOOK II
INTRODUCTION

[Fros the review, partly critical, partly constructive, of hig
predecessors’ imperfect apprchensions, Aristotle, according
to his practice, turns to his own positive doctrine.

The scope of Physics—the science of Nature—must first
be determined by defining the meaning of ‘ nature.” If we
consider the whole field of natural (as opposed to artificial
or manufactured) products—the ‘ simple bodies’ (earth,
water, air, fire) and the living organisms whose bodies are
composed of these elements—we find that they all possess
one peculiar characteristie, a tendency to move and change
in various ways, due to some impulse internal to them-
selves. This inner source of movement (or of rest) is
‘nature.” Whatever exhibits it “ has a nature * of its own
and ‘ exists by nature,” and consequently comes within the
scope of Physics.

It is the business of the physical philosopher to account
completely for the existence of such objects and for the
changes they undergo—in other words, to know themn
through their * causes.” The main object of this Book is
to determine how many kinds of ‘ cause ’ must be taken
into account,

Aristotle introduces this problem by setting his own
definition of the ‘nature’of a thin%in comparison with the
two chief types of popular and philosophic opinion upon
the question, wherein lies the nature or ultimate essence of
things. The pre-Socratic philosophers, speaking generally,
found this in the matter of which bodies consist ; and they
carried the analysis of matter down to some ultimate stuff
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or stuffs which they called the ‘ nature of things.” The
speculation 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 is 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 from matter. Thus Physies is
distinguished, on the one hand, from mathematies, which
isolates in thought the forins 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
human 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 in 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 themselves
are. Hence among the ‘ causes’ of a thing—what we
nced to know in order to 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 ‘ eflicicnt ’ cause of its coming
into being and bchaving as it does; and the form is also
the ‘end,” wherein its nature is fully rcalized. Thus
there are four ‘ causes '—material, formal, cfficient, and
final—to be known, if the existence and behaviour 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 cvents just
‘happen’ by the blind working of forces pushing from
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behind, without any intelligent dircction, has been
countenanced or tacitly assumed by men of scicnce. To
such a view of the world Aristotle, as the successor of Plato
and Socrates, is fundamentally opposed. He 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 necessity, but
reveal the presencc of some kind of purpose aiming at
a goal desired. The Book closes with an attempt to
establish this telcology.—C.].
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[The scope of Physics is now determined by defining
* nature.” * Natural things’ or * things which have a nature,’
as distinct from artificial products as such, contain an
internal 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 undcrgo change; living things
move about, change, and grow. The ‘nature’ is this innate
tendency to movement and change. Its existence is an
obvious fact of experience (192 b 8-193 a 10).
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BOOK 1II
CHAPTER I

ARGUMENT (continued)

By some the “ nature’ of a conerete thing is identified with
the matter it consists of, and the ‘ nature of things' in
general, with an ultimate cternal stuff. Others find the
nature of a thing in its * form.” Taking this latter view him-
self, Aristotle restates his definition of * nature’ in terms that
imply his identification of the internal principlc of move-
mient with the form, existing in the concrete thing ; and he
supports this by several arguments (a 10-bh 21).—C.]

Some things exist, or come into existence, by
naturc ; 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. TIor 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 quantitive, as in growth and
shrinkage, and in others again qualitive, in the way
of modification. But a bedstead or a garment or the
like, in the capacity which is signified by its namc
and in so far as it is craft-work, has within -itsclf
no such inherent trend towards change, though
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@ [I have repunctuated the text, taking éx Tolrwr not with
wtkrols but with &yec: ‘it has one derived from these
(natural substames) and in so far (as it is composed of
them).—C.]

® [English cannot reproduce the amblgmty of 7 quns,
which (like the French la namre] may mean ‘ the nature’
(of any natural thing) or ¢ Nature ' collectively, the sum total
of such natures.—C.)

¢ [Strictly, * of being moved (xweis0ar) and being at rest’
(not of dnitiating motion from within). The heavenly
bodies, which have no principle of rest, are here ignored.—C.]

¢ Ha\re a substantive existence, i.e. are concrete entities,
Cf. Gen. Introd. pp. lii-liii.
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owing to the fact of its being composed of carth
or stonc or some mixture of substances, it in-
cidentally has within itsclf the principles of change
which inhere primarily in these materials.? For |
nature ? is thie principle and causc of motion and
rest ¢ to those things, and those things only, in which
she inhercs primarily, as distinct from incidentally.t{
What I mean by °as distinct from incidentally * is
like this: If a man were a physician and prescribed
successfully for himseclf, the patient would cure him-
sclf'; but it would not be qua patient that he possessed
the healing art, though in this particular casc 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 manufacturced or ‘ made *.
things : none of them has within itsclf 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 cases, such as that of the physician-patient,
though the patient does indecd contain in himself
the principle of action, yethe docs so only incidentally,
for it is not qua subject acted on that he has in himsclf
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
deseribed may be said to ‘ possess a nature’ of its
own inherently. And all such things have a sub-
stantive cxistence ¢ ; for cach 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 naturc itself and all things that
¢ have a nature,’ but also the behaviour of these things
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¢ [Or* a thing’s proximate cnnatitu(‘n., in itself unformed,’
e.g- the wood of a bedstead, which is * proximate ’ to the form,
as contrasted with the remoter elcments mto which the wood
might be analysed—* simple bodies® or ¢ ultimate matter.’
Cf. Met. 1015 a 7.—C.]}

® [Antiphon, frag. 15 (Diels, Vors.% ii. 205) i 7is xaropiiee
kMvqr kal 9 egwedor Tob fihov EuPios yévoiro, olx v Yévoiro
KMy a\a f0hov. For oymeddw (putrefaction) as canse of
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PHYSICS, 1I. 1.

in virtue of their inherent characteristics is spoken of
as ‘ natural.” Tor instance, for fire actually to rise,
as distinet from having the tendency to risc, neither
1§ naturc nor kas a naturc; but it comes about
‘ by naturc ’ and is ‘ natural’

Such, then, are the dcfinitions of * nature,” of what
cxists * by naturc,” and of what is ‘ natural.” Any
attempt to prove that nature, in this scnse, is a
reality would be childish ; for it is patent that many
things corresponding to our decfinitions do actually
exist ; and to sct about proving the obvious from the
unobvious betrays confusion of mind as to what is
sclf-evident and what is not. Such confusion, how-
ever, is not unknown, though it is likc 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 productsresides 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
its esscntial 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 samc relation which the manufactured

generation cf. Plato, Phaedo 96 6 (Burnct ad loc.), Hippoer.
lept gaprdr 3.—C.]
¢ [elvac (I. 20) depends on doxet (1. 10).—C.]
111



ARISTOTLE

1933176170V9€V—0LOV O IU.GV XGAKOS’ K(}.L O XPUUO& 1'TP05

20

o

30

8

o

USwp, Ta & ooTd Kal fv}ta :nrpog yiv, opolws 85
Kat. TGV alwy onovv—ercewa 'r-qv <;f>uaw ef:raa Kal
'n;:v ovolay adTV. Saorsp ot ;,u-:v wup, ot 8¢ -yqv
ol & &epa qﬁamv ol 8¢ Udwp, ot & éna 'rounuv
or, 36 wavrta TabTa Ty ¢low elvar Ty va owwv.
6 ydp Tis au'm)v urre/\aﬁe *ro;ov‘rov, a’re €v elte
fr)tezw, 7070 Kal 'roaau'ra dnow ewar, Y a-nacrav
ovoiayv, Ta 8¢ dAda mavra mwaln TouTwy kal €fes
kal Swabéoes kal TovTwy pev otwody elvar aldiov
—o?¥ yap elvat peTa‘BO)t‘:‘}'v avTots €& alTdv—ra
8 dM\a ylyveslar kai ¢pOeipecliar ameparis.
“Fra pév odv Tpémov ovTws 1) Puats Aéyerar, 1)
weuﬁm grcci(\]-rqj ﬁfoxenpém‘ UAy 'rd}vﬂ Exé”wwv év
avrols dpxny kumoews kai peraBolfst dAdov dé
'rpé'nov ﬁ ,uopg’)?] Kal TO efSog 7O .tca'rc‘t Tov Aéyov.
wamep yap 'rexw; Aefyerm 'ro na'ra Téxvy kal 7o
rexue:cév, oUTw Kal ¢uots TO Kkata ¢low }\e'ye-rm
Kat 7O puakdy. oUTe O¢ éxel mw Palpev dv Exew
rkata THY TéENWYMY 0VOEv, €l Ourduet povov éartl
kA pnmw 8 éxer To €ldos Tijs kAivns, ovd elvac

e [Cf. Met. 1015 a 8 ofov 7@y xahw@y {pywy 'n'pbs' abTd ,ucv
wpwrus' (prommatc material) 6 yalkos, dAws &' {ows {dwp,
mavra Ta Torra #dwp—the doctrine of Timaeus 58 p (Ross
ad loc.).—

b [C}r Me}. 989 a 5, No philosopher followed popular
thought in maling carth the primary form of body. 8

¢ [Or, ‘ related as above described to more complex forms
of matter.'—C.]

4 [Or “for they thought them incapable of changing out of
themselves’ (putting off their own nature).—C

¢ [wpdryn Ay is used ambiguously by Aristotle for * proxi-
mate’ or * ultimate ' matter., 1lere (with éxdory) it probably
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PHYSICS, IL 1.

articles bear to them—if, for instance, water is the
material of bronze or gold,® or earth of bone or
timber, and so forth—then it isin 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 constituted the
nature of things, some fire, some air, some water,
and some several and some all of these elemental
substances. TFor whichever substance or substances
each thinker assumed to be primary ¢ he regarded as
constituting the substantive existence of all things
in general, all else being mere modifications, states,
and dispositions of them. Any such ultimate sub-
stance they regarded as eternal (for they did not
admit the transformation of elementary substances
into each other ?), while they held that all else passed
into existenee and out of it endlessly.

This then is onc way of regarding ‘ nature "—as
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, that 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
artistie, so we give the name of ‘nature’ to the
products of nature which themselves are ‘ natural.” /
And as, in the ease of art, we should not allow that
what was only potentially a bedstcad and had not
yet received the form of bed had in it as yet any
art-formed element, or eould be called ‘art,” so in

means the proximate material of any given thing, as at L
10.—C.]
! [kara ¢iaw, as above defined, 192 b 85.—C.].
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@ The revised definition lays siress on the form while
including the matter.

U [Literally. * But if this (the artificial shape) is “ art,”
it follows that the form (of the natural product—the timber,
or the man—which does reproduce itself) is ** nature.” *-—C.].

¢ So, too. in Latin na-tura derived from the na of na-scor
and na-tivitas. [(In fact (g)natura is derived from the same
}'oot aé i-gno, yi-yropar. Cf. Met. 1014 b 17 and Ross ad

oc.—C.].
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the case of natural products; what 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 : Naturc is
the distinctive form or quality 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.2 (The
composttum—a man, for example—which material and
form combine to constitute, is not itsclf a ‘ nature,’
but a thing that comes to 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 aetuality 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 wit, 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 bedstcad is not
generated from a bhedstead.

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 naturc qua goal. Now, it is truc that
healing is so called, not because it is the path to the
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CHAPTER II

ARGUMENT

[Physies 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.” DBut
Physies studies natural bodies as essentially possessing this
power.  (Cf. Met. 5 1 and Ross, Aristotle, p. 68). The
Platonists are wrong in altempting to abstract entities
(c.g. “ man,’ * flesh’) whose nature involves matter (193 b 22~
194 a 12).

2 ’Ene 0¢ dudpiotar mocaxyds 1 ¢vois Adyerar,

@ 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. et cor. A 3.
The answer in substance is that there is really 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 is 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.?

CITAPTER II
ARGUMENT (continued)

Physics must take account of both matter and form. In
this respect it is like art: the doetor 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, morcover, is only a relative lerm.
But Physies is concerned only with forms immersed in
matter. Pure forms fall under Mctaphysics 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 eontrast to eonerete
entity. But we say that a conerete entity has perished when

the indestructible matter which lies at the eore of it has
assumed forms whieh evade our ability to reeognize its

identity any longer.
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either “material” or ‘form’), we have next to
eonsider how the mathematician differs from the
physicist or natural philosopher ; for natural bodies
have surfaces and oceupy 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 scicnce
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 lincs, figures and the rest. But
the mathematician is not concerned with these con-
eepts 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 bodics to which
they pertain, and such abstraction does not affect
the validity of the rcasoning or lead to any false
conclusions.

Now the exponents of the philosophy of ‘ Idcas’
also make abstractions, but in doing so they fall
unawarcs into error; for they abstract physieal
entities, which are not really susccptible to the
process as mathematical entities are. And this
would become obvious if onc should undertake to
define, respectively, the mathematical and the
“ideal’ entities, together with their properties ; for
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4 [Sce p. 36, note a.—C.]

# |i.e. Empedocles, 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’ (Met. 1078 b 19, De 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
Le 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 casc as a ‘ turned-up nosc,’ @
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, harmonics, and astro-
nomy ; for the relations between them and geometry
are, so to speak, reciprocal; since the geomcter
deals with physical lines, but not gua physical,
whereas optics deals with mathematieal lines, but
qua physical not gqua mathematical.

Sinec ‘ nature " is used ambiguously, either for the
form or for the matter, 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 7 Or
is his subject the compositwm that combines the two ?
In that case—if he is concerned with the composilum—
lie must alse 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’sonly coneern 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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s [Cf. 199 a 15.—C.]

b [And consequently Physics will embrace both the form
(end) and the matter (means).—C.]

¢ [Meineke, Frag. Comic. Graee. v. p. 123 (addenda to
anonymous fragments). In a modern book this eriticisin of
the poet would stand in a footnote.—C.]

4 [Cf. Met. 1072 b 2 tore yap Twi (good for someone, e.g.
a patient, who is like 6 xpdueros) 78 of éveva <xkaid> Twés (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 whieh 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 all other cases), it scems 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’ is the goal for the sake of which
the rest exist; for if any systematic and eontinuous
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 unintentionally comic phrase in refer-
ence to a man’s death : ‘ He has reached his end,
for the sake of which he was born.” Ior the ‘ goal”’
does not mean any kind of termination, but only
the best.) Tor 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 scnses (as we have
explained in our treatise On Philosophy).# Accord-
ingly, the arts which control the material and possess
the neeessary knowledge are two : the art which uses

for the sake of some product, e.g. health); De anim.415b2.
Aristotle refers to his lost work 1lepl gpuhocogias.—C.]
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1 [Omitting % dpytrexroviy (as perhaps a marginal gloss
on 7 & ws wounrekn), the construction is: % uév Tod eldous
yrwporiey (borw), § 8¢ (dpxirexrovikn) ds mwounricd (yrwpoTicd
éore) Hs UAns, which I have translated. If #% dpyirexroviks)
is retained, it might be construed : °the art which knows
the form (is) 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 both control the matter
(Il. 2 and 5-7). I have repunctuated all this paragraph
and modified the translation correspondingly.—C.]

¢ [This distinction is taken from Plato, Crat. 390 v (the
steersman, who uses the helm, knows what shape it should
have, and directs the carpenter who makes it) and Polit,
259 E (the master-builder, arc}ntecton, by hls knowledge,
directs the workmen). The user’s art has ‘use’ for its end 3
the manufacturer’s end is the product.—C.]

® I think Pacius is rlght in following Philoponus in his
mterpretatlon of wolwy kwicewy: drvrl Tol ék wolwr Quaikiv
pomédy kal uvdpewv. [As the use of the product by ourselves
is the supreme end, the art of the user (e.g. the helnisman)
has as good a nght to be called architectonic (=supreme)
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PHYSICS, II. 1.

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
controlling the wmanufacture, with knowing the
material. Thus, 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 produets Nature herself has provided the
material. In both 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 cecrtain point, as the physician is
with sinew and the smith with bronze.® 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.]

¢ [Literally,  up 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.] o
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194b €xaaTov, kal mepl TaiTa d 0Tt YWPLITA [LEV €idEL,
év Uy 3. dvBpwmos yap dvlpwmov yewd kal
NAos. whs & €xer T xwpioTov kal T{ €oTe,

15 pthogodias Tijs TpdTYs dropioar Epyov.

¢ There appears to be a hiatus in the original after #\uos,
but the meaning, as I have tried to restore it, is obvious.
[Cf. Met. 1071 a 14 dvfpdmov alrior Td 7€ groryela . . + xal
70 [Biov €ldos, kal &1t Tt dANo &w, olov & wathp, kal Tapa Tabra 0
fi\tos kal 6 Notds kixhes .« « . De gen. et corr. B 10 explains
that the inclination of the ecliptic (* oblique circle ') to the
equator, whereby the sun i§ further off in winter, nearer in
surcnmer, accounts for the rhythm of generation and decay.

4 Eﬂfet. E 1, Physics deals with natural bodies, which have

CHAPTER 111

ARGUMENT

‘* Because ' (=by cause of) may answer the question of
the ‘ how and why' of a thing from various directions.
IHow comes it, for instance, that we have a ‘ saw’ here
beforeus ¢ (1) Because (material aitia) there existed suitable
MATERIAL (iron, to wit) out of which to make it. (2)
Because (formal aitia) the iron was given the FORM (i.e.
distinguishing attributes) of a saw. (3) Because (cfficient
aitia) a voluntary AGENT (the smith, with suitable appa-
ratus and accessories) chose to make the iron into a saw.
(4) Because (final aitia) the END aimed at was to crcate
a tool able to perform a useful function, i.e. dividing wood
by a particular method (194b 16-195a 26). )

(These four airiai, or esscntial conditions of the thing
being there and being what it is, are spoken of in histories of
philosophy as the four * causcs,” final, material, efficicnt, and
Sormal. But it does violence to the English idiom to call the
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main coneern is with the goal, which is formal ; but
he deals only with such formns as are conceptually,
but not factually, detachable from the material in
which they oceur. In Nature man generates man ;
but the process presupposes and takes place in
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 First Philosophy to
determine.?

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

CHAPTER III

ARGUMENT (continued)

matcrial out of which a thing is made, or the distinctive
attributes which define it, its ‘ causes,’ whereas the Greck
airia and the corresponding adjcctive atrios 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 a sensc that they
cannot really bear.)

[Various distinctions of * modes’ of causation cut across
this classification : (1) A cause may be described specifically
(‘ @ physician ) or by a wider generic term (* a professional
man’). (2) Incidental are distinguished from proper
causcs : the statue is made properly by ‘thc sculptor,
incidentally by * Polyclcitus.” (3) The actual and the
potential : * Builder * may mean a man actually building or
merely one who has the capacity to build (a 26-b 30).

(This chapter, from 194 b 23 o 195 b 21 is almost word
for word identical with Met. A 2, where Mr. Ross’s text and
commentary may be consulted).—0C.].
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o [évumdpxovros. Matter (like Form) is an immanent
‘ cause,” contrasted with the external moving cause, Met.
1070 b 22.—C.]

b [kal 7& ToUTwr ~évn, the wider classes to which these
terms belong ; e.g. bronze is 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.

¢ [The ratio 2 : 1 is 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 sinee we never reckon
that we understand a thing till we ean give an
aecount of its “ how and why,’ it is clear that we must
look into the ‘ how and why ’ of things eoming into
cxistence and passing out of it, or more generally
into the essential eonstituents of physieal chiange, in
order to trace back any object of our study to the
principles so aseertained.

Well then, (1) the existence of material @ for the
generating proeess to start from (whether specifieally
or generically considercd)? 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 form or characteristies of the type,
conformity to whieh brings it within the definition
of the thing we say it is, whether speecifically 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 musieal interval at
all unless they eonform to one or other of the reecog-
nized ratios.# (Formal aitia.) Then again (8), there
must be something to initiate the proeess 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 ehild ;
or more generally the prime, eonscious or unconseious,
interval of the octave, and itself included in the still wider
class * Number’ (195 a 31). So 7a& pépy 7a év 7d Noyy,
‘ the constituent terms ' (e.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 action’ (Ross).—C.]
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2 [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 allthe intermediary
agents, which are set in motion by thc 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. I'or both actions and tools ® may be means,
or ‘ media,’ through which the cfficient cause reaches
the end aimed at.

This is a rough classification of the causal de-
terminants (aitiar) 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 bronzc and on the statuary.
The two, however, do not stand on the same footing,
for one is requircd as the material and the other as
initiating the change.

Also, it can be said of certain things indiffcrently
that either of them is the cause or the effect of the
other. Thus we may say that a man is in finc
condition ‘ because * he has becn in training, or that
he has been in training ‘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 aitia).
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¢ The technical term for the propositions of a syllogism
apart from their logical connexion is ‘ material,’ so that the
propositions ‘ mammals are animals,” * squirrels are animals,’
"squirrels are mammals,” are the * material ’ of the syllogism :
‘mammals are animals, squirrels are animals, therefore
squirrels are mammals.” Here all three propositions, major,
minor, and conclusion, are true. Therefore the conclusion
is materially sound, but formally the syllogisin is not sound ;
for the conclusion does not follow from the premisses, though
they are all true. Aristotle frequently points out that the
conchrllsion of a syllogism is materially true, but not formally
proved.

[Cf. Anal. post. 94 a 22, where ‘the (logical) antececent
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Again, the same causc is often alleged for precisely
opposite 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 four main
classes. For 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
premises 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 dcter-
minant factors as the best they can attain to; for the
attainment of that ‘ for the sake of which * anything
exists or is done is its final and best possible achieve-
ment (though of course ‘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 * material cause.’—C.]
® [Mr. Ross (on Met. 1013 b 17) points out that Aristotle
here includes both the material cause and the formal (dis-
tinguished at the beginning of the chapter) under the € of
(immanent or internal constituents), and then divides this
again into the Ywoxeluevor and the 7i #v elvai.—C.]
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! [raps mdvra I, Simpl. 324. 5; Philop. 256. 20 (Met.
1014 a 7) : mdvra al.—C.].

9 [Met. 1013 b 33 has kal del 7d wepiéyovra droby TGV Kxad’
¢raora, ‘ and the classes that include any particular cause
are always causes of the particular effect.” Mr. Ross notes
that the antithesis between the xaf’ €xacror and the mepuéyor
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and causes; and, though within thesc many other
distinctions may be drawn, yet they too can be
reduced to a manageable number of classes.

Thus, (1) causes belonging to onc 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 described 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 incidentally
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.

(3) 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
potentialitics 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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PHYSICS, II. .

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 rcgarded 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 matcrial. And these distinctions,
too, may be crossed by the distinction between
“directly ' and ‘incidentally.” And again both the
incidental and the direct 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, cach of which may be predicated in
two different senses. I'or every detcrmining factor,
qua dcterminant, 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)
scparately or (6) in combination. And finally in
every case it may be either (a) a potentiality that is
indicated, or (b) an actual energizing. But they
differ to this cxtent, that the actual energizing agent,
being an individual, exists as energizing, or ceases
“to do so, according as that which is experiencing
its energy ceascs 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 1V

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 taken, and the action itself as the
cfficient cause of the purpose being accomplished. Here
the connexion between the efficient and final causes is
direct, and the result normally follows the expectation.

But sometimes we aim at one thing and * by accident’
hit another. Thus a man may go to the market to purchase
wares and there may accidentally meet a debtor and
recover the debt ; or he 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 this we attribute to Chance or
138



PHYSICS, II. 11.-1v.

particular patient ceases from being actually in the
process of restoration to health; and a particular
builder ceases from actual building at the same
nioment 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 qua 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 statuc 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 detcrminants and the ways in which they
are severally related to the result.

CHAPTER IV

INTRODUCTORY NOTE TO CHAPTERS 1v-VI (continued)

Fortune. In these cases the final cause (e.g. desire for
the crop) has no normal rclation to the effect (discovery of
a treasurc), though the action incidentally caused that
discovery. The cfficient cause of the discovery, then, viz.
the digging in that place, quite definitely and dircetly led

\VOL. 1 H2 159
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ARISTOTLE

INTRODUCTORY NOTE TO CHAPTERS Iv-vi (confinued)

to the result, and is exactly the action which would have
been dictated by the desire 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
desire_for the erop had no reference whatever to the treasure,
and no such effect as the discovery could be expected as
normally following from it.

It is in cases of this kind that Aristotle traces the
causalty of what we call Fortune or Accident, and he
confines his attention to accidental results which are
significant 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 eauses above distinguished, the agency of
Chanee or Luck has been rceognized in popular and philo-
sophie thought, and events are spoken of as oeeurring spon-
taneously * of themselves ’ (amd Tadropdror) (195 b 30-35).

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

'3 1 \ L1 ’ A AJ ] / -~
Aéyerar 8¢ kal m TUxn xal 70 adTopaTov TAV
» ! \ 1
alTiwy, kal moda kal elvar kal yiveolar dua TUxYY
\ \ hY 2
kal dua 70 adrdpaTov. Tiva oby Tpdmov év ToUTOLS
3 \ - i S
€orl Tols alriows 1 TUxn kal 70 adTdparov, kal
’ \ \ 5
moTepov TO avTd 1 TUYY Kal 7O avTéuaTov 1)
hid L. ]
€Tepov, Kal GAws 7L €oTw 1) TUXM Kal'TO adTopaTov,
ETLOKETTEOD.
,fE A A ¥ o n \ 3 ~ 3 A
vioL yap kal €l €0Tw 1) w1 amopolow* ovdeV
A ’ 3 A ’ I ¥ A
yap yweslar amo Tiyms dacly, ala 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 is
crossed by many repetitions and obscured by elliptical
omissions. Aristotle used two words, one the more general,
avréuaror (imperfectly represented by * chance’ or ‘ acci-
dent’), the other of narrower range, rixn (imperfectly repre-
sented by ‘ fortune’ or ‘luck ’). The English word that
seerns best to bring out the argument will be used in every
case, without any attempt 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 ’ (xkara ovuBefnxés), and also (2) is ‘ purpose-
serving ’ (¢vexd 7ov), in that it is desirable and might have
been designed either (z) by conscious human purpose (it
is then called ‘luck,” 7oxy) or (b) by the unconscious

" purposiveness of Nature (it is then called chance,’
Tu.ﬁrb,uarov).—o.]

ARGUMENT (continued)

call some events lucky, others not ; and some philosophers,
who allow Chance a place in their systems, ought to have given
some account of it (b 35-196 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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! [elrev om. Simpl. 330. 14, Torstrik, Diels.—C.]

@ [Cf. Leucippus, frag. 2 oiddy xpfua pdryy yiverar d\\a
mdrra éx Abyov Te kal Um' drdykns. Democritus is referred
to, according to Endemus (Simplic. 330. 14 ; Diels, Vors. 55
A 68). See C. Bailey, The Greek Atomists, p. 121,—C.)

142



PHYSICS, II. .

speak of in that way has really a dcfinite cause.®
Yor instance, if a man comes to market 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
cause 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 question might be raised, why
none of the earlier philosophers should have had
anything to say about it when discussing causes in
relation to genesis 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 aceidentally ’ can really
be assigned to some definite causc, still, whilc
accepting this venerable argument for the climination
of chance from their thoughts, they nevertheless
invariably distinguish, in fact, betwcen things that
do, and the things that do not, depend upon chance
orluck? Soin any case the philosophers should have
given some account of what are called chanee
happenings. If they gave none, it was not because
they identified chance with any one of thc causes they
recognized—Love or Strife, Mind, or Iire 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 aetually had recourse to it, as when Empedocles
says that air is sifted out upwards not uniformly
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1 [The laclk of a construction for Aéyovres is repaired in
F by the reading xai pdha 70076 ye alrd favudoar dov Néyovras
Ta wéy kA —C.]

8 [Irag. 53" (Air) in its course mcets, now in this way, now
in that (with the other elements).” At De gen. et corr. 334 a 1
Aristotle complains that Empedocles sometimes makes air
move upwards * by chance’ (quoting this verse), but secmns
sometimes to attribute to it a downward movement, which he
must consequently regard as “ natural ’ to air.  Should we
rcad here dvw %) wdrw (for the strange superlative dvwrdrw,
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 ¢ indced attribute our Heaven and all the
worlds ¢ 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 nceds
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
ha?pens '7—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. 831. 16 ; Dicls, Vors. 55 A 67,
69). See C. Bailey, The Greek Atomists, p. 139. Cf. also
De part. anim. 641 b 15, Plato, Soph. 265 ¢, Laws 889 B.—C.]

¢ [The Atomists believed in an indefinite number of worlds
in infinite space. Diels, Vors. 54 A 21.—C.]

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

ARGUMENT

The phrases we are examining are ncver wused in con-
nexion with normal or cxpected 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 cither case such actions or pro-
cesses may ineidentally involve wunexpected results outside
their normal progress towards the goal they are malking for ;

0 IlpdTov pév ody, e€medy opduev Ta peév del
WoaUTWS ywopera Ta 0€ s €ml TOAY, davepov OTL
oUderépov TouTwy altia v TUYY Aéyerar oddé To
rl—n-é Tﬁx‘r}g, oUTe TOD €€ &v&ykns Katl c’te(‘. oUTe ToU
ws €ml molv. a?t?c’ e’wecS*q éorTw d yayve'rm :ca:,
mapa TaiTa, kai Tadra wdvres ¢aow elvac dmo

¢ [Aet. 1. 29, T ’Avataybpas kal Anpdcpiros kal of Stawirol
ddnhor altlay avfpwriveg Noywpg (thy tiyyr). Diels, Dox.
8265 Vors. 46 A 66. Cf. also Fud. Eth. 1247 b 6.—C.]

b [Cf. Anal. post. 96 a 8, Some occurrcnces arc uni-
versal (for they are as they are, or oceur as they do, always
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casual or aceidental 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 is a genuine
cause of things, but one that has a something divine
and mysterious about it, that makes it inserutable
to the human intelligence.®

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 in with the causes and determinants
we have defined.

CHAPTER V

ARGUMENT (continued)

it is such results that we attribute to chance.  Ewery concrete
thing has incidentally a number of attributes which are not
essential to its being the thing it is.  And the same is true of
agents and actions regarded as causes. (196 h 10-197 a 8.)

Hence the sense of vagueness that attaches to incidental or
aceidental causation. (a 8-35.)

To begin with, then, we note that some things
follow upon others uniformly or generally,b and it is
evidently not such things that we attribute to chance
or luck. Neeessary or customary sueccessions, there-
fore, are excluded from our present inquiry. On
the other hand irregular and exeeptional conse-
quences do occasionally oceur, and since it is preeisely
to this class of actual happenings that we ourselves
and in every case); others accur only as a general rule;

e.g., a man generally grows a beard, but not always.—C.]
147



ARISTOTLE

’ \ = w ¢ ’ \ \ y 7
196b 15 TUY 7S, qﬁavepov OTL €0TL TL 7 TUYM KaL TO QUTO-
r 1 -~ 3 \ Al A 3> Al
paTov: Td TE yap Toiabra AmWO TUXNWS Kal TAd ATO
rd - o L
TUX7S TotalTa OvTa LOpev.
-~ A ! A} \ L ! ' L}
Tdv 8¢ ywopdvwy Ta pév évexd Tov ylyverar Ta
3 Ld Id A A 1 A 7 A k] 3
8" ov* TodTwy 8¢ TA Mév kara mpoaipeow Ta O od
A ! 4 S, k) - o 7’
kaTo mpoalpeaw, dudw €v Tols €vexd Tov,
LA -~ L4 v - A Al 3 - 1
20 woTe 0fjAov 6TL Kal €v Tols mapa TO avaykalov kal
A L4 ki \ 1 » o \ o k] Sf L4
70 WS €mi moAV €oTw éna mepl a4 evdéyerar Vm-
’ \ [ ’ a y u / L
ApYEW TO €VEKAd TOU. €0TL O €EVvekd TOVU 00a Te
3 A, 4 N ! o 3 \ 4 A}
amo SLCILVOLCLS‘ avy WPG.XHGET? KoL oo amo ¢U06w9. T
A -~ o A ) ’ » \
& Towabra o6Tav kara ovufBefnkos yévnrai, dmo
04 1 T o A} ] » 7 \
TUXNS Pauév elvar. @omep yap kal ov €oTi TO
Al A \
% pev kall avTo 70 8¢ kara ocvuBefnkds, olTw Kal
a > ' 5 7 oo 3 ey 1
attiov €vdéyerar elvar, olov oikias kal’ adro uév
o A ¥ ! \ Al \ 1
aLTLoy 70 OLKDSD#LKOV, KaTta UUPBEB'T}'KOS‘ 86 TO
A kil \ [ A A 5 3 L4 \
Aevkov 7) TO povaikov. 1o wév odv kall advTo
» e ’ \ \ \ \ 3 7
aiTiov wpLopévov, 70 8¢ kata ovufefnros dopiaTov:
» A " ~ €\ ’
ametpa yap av 7@ €vi aguvpPaiy.
l{ 9 4 5 ‘A ’ 9 o Y - o L4
30 allamep odv €Xéxlm, oTav év Tols évexd Tov

~ ’ ! ! ¥
‘J}L’)/VO}LEIVOLS‘ TOUTO YEVNTAL, TOTE t)lG'yG'T(If. CL'IT& 'TCL?.’?'TO'

o And if it happened that the cultivated tastes of the
builder, which had not influenced our choice, brought us a
pleasant acquaintance, our selection of him would have been
directed 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 this
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 fiction.

Or taking it from another side : some things make
for a purpose and some not: and of the ‘ ends’
actually achieved some are those 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
necessarily 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 results
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 virtue of certain cssential
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 inctdental 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 dislinction

(§28]
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that the sane transaction is meant as by souirac@ar (1. 36).

ol

¢ [The definite article (‘#he sum subscribed ') can be ex-
plained by supposing that Aristotle, as often, is alluding 1o a
scene in some well-known comedy, alrcady used as an illus-
traéion by those who denied the existence of chance, 196 a 1,
—C.]
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between different terms within this general purport)
is the incidental production of some significant
result by a causc that took its place in the causal
chain incidentally, and without the result in question
being contemplated. I call actions purpose-serving,
and spcak of them as accomplishing * ends,” when the
result is such as mould have been recognized as a
purpose and nould have determined the action, had
it been anticipated. Thus the man who came to the
market-place for some other reason would have
come therc on purpose to recover his debt if he had
known that he would there meet his 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
compclled to go therc 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 purposcd.
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 rccovered a debt when
he did, we should not say that the result came by
luck. Clearly then luck itself, regarded as a causc,
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 causes we say ‘come by luck.” Thus, since
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of which another trace appears in Simplicius's paraphrase
(340. 26) «al Oéar Tvé Sybuevos.—C.)

@ [This serves to distinguish rixn from radréparov. riyy
is to purposive thought as radréparor is to the unconscious
purposiveness of Nature (Ross on Aet. 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 in which it might seem that nothing at all
really goes by luck or chance. For 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 givc to causcs
that act incidentally ; but in the absolute sense,
without this qualification, luck is not the cause of
anything. For 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 dcbtor 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 calculate only from necessary
or normal sequences, and luck acts outside such. So
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8 [Literally, ' whether any and every accidental cause can
be considcred responsible for the lucky event.’—C.]

¢ [Philoponus and Simplicius interpret as follows: A sick
man happens to have his hair 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-
cntting)? The ciuestlon is not answered (Simplic.).—C.]

¢ [* Purposeful action’ includes here the unconscious
Furposweness of Nature, and so covers radréuaror. This

st sentence would be better placed at the beginning of the

154



PHYSICS, II. v.

the indeterminate nature of these incidental lines of
causation makes luck 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 treatment,? 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 is the efficient cause of his cure)
incident to his going out? Or must we go further
back and say that it is incident to his being shaved,
without reference to going out, his going out itsclf
being withont 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 cascs, of * good fortune ’ or * misfortunc ’;
and accordingly if we just miss some important good
thing or just escape abad one, we call that also bad or

ood 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, then, as we have said, arc
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 distinetion between rixy

and ravréparor.—C.]
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CHAPTER VI

ARGUMENT

As the greater part of this chapter is devoled 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 commentary. If the
English reader cares to substitute® luck’ or* fortune ’ for
tyche, and ‘ accident’ or ‘ chance result for automaton,®
it may make it easier 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 resull as super-
scding the intended one, rather than as additionally accruing
to it. And this is the more remarkable inasmuch as his
cxamples and illustrations signally fail to conform to this
prepossession ; since they arc drawn either from human
actions that may very casily achieve their contemplated result
as well as the uncontemplated onc that incidentally emerges ;

&Latf)e'pet & ot 70 aﬁ’rd,u.a’rov émt w)tei'év eoTL:
70 ,u,ev yap amo 'rf;x'qs' 78y amo TadvToudTov, TodTo
8’ ov mav amo 'rv;mg.

‘H pév yap 7dxn kal 10 amo Tixms éoriv Goous
kal T0 ebTuyfioar dv vmdpletev kal oAws mpdfis.
810 Kkal dvdykm mepl TG TPAKTA €lval THV TUYMV
—onuetov 8 0Tt Ookel fToL TAvTOV €lvar Tf €v-
Sawuovig 7 ebTuyia %) eyyvs: 7 & eddarpovia mpatls

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

b [Aristotle refers both to the etymological sense of
eudaemonia, ‘ having a good daemon (destiny, fortune) ' and
to his own doctrine that happiness consists in the highest
activity (wpakis, évépyewa) of tEe soul, conditioned by virtue,
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CHAPTLER VI

ARGUMENT (continued)

or else from natural proeesses which, as sueh, are in no way
deflected by their incidental results to human beings, 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 easec of a warp in nature, where the fulfilment of the
normal * intention’ of the process is really preeluded by the
incidental defleetion.

In the coneluding section of the chapter Aristotle unmasks
his battery, and we see why he has been so insistent on chance
being always ineident to purposeful activities, 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 necessary antecedence of purposeful to
easual causation, by insisting that, as substantive existenee
must always underlie attributive or relational existence, so
direet must always underlie ineidental ecausation, direct
eausation being always purposeful.

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

For (1) tyche itself, as a cause, and the results that
accrue by the action of {ycke, 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 tycke must always be connected with our
doings and farings—a truth indicatcd by the common
belief that good fortune (tycke) is the same, or much
the same, thing as * happiness * ? ; and to be * happy ’

in beings capable of deliberate choice and moral conduct.—
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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.]

¢ [Literally, ‘ 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 wcll ’ in lifc ; so that ‘ doing well’
or ‘ill” by tyche is impossible to creatures that have
no self-direction. That is why neither inanimate
things nor brute beasts nor infants can ever accomplish
anything by tyche, since they exercise no deliberate
choice ; nor can such be said to have good or bad
tyche,exceptbya figureof speech,as when Protarchus®
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 #ycke to affect his well-
being ; but not otherwise.

(2) Automaton, on the other hand, may be used to
describe the behaviour of brute beasts and even of
many inanimate things. Tor instance, we attribute
it to automaton ? if a horse escapes a danger by coming
accidentally to a place of safety. Or again, if a
tripod chances to fall on its feet for a man to sit
down upon, this is due to automaton, for though a
man would put it on its feet with a view {o 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 automaton©; 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
it comes by tyche.

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.]

159



197h

=3
@

30

“w
[

ARISTOTLE

( Znpetov 8¢ 10 pdrny, on ?\e'yeﬂu oTav W?
vevnraa 70 o éveka cix\)l’ o exewou evexa, ofov
70 Badioal }\aﬂ'afewg évekd éoTw" €l 86 ,m;c éyéveto

vﬁa&o’av—a, ,(Laﬁ?v ¢>apev ﬁa&o’ac kal 7 Pddiois

lLta‘rcr,.-.cr., ws Todro ov 10 ,uamv, 70 weqﬁukog aAdov
evexa Grav pn mepaivy exewo oD évexa émepiker:
ewea €l Tis onaaaﬂo.c qﬁam ,ua'rnv 671 0K efe?\mev
0 s, 'ye)\oaog a.v e::q ov yap M 'rou-ro exewou
evexa. ou:rw 31;.' 70 avro,u,a-rov .tca:‘. KaTa 70 ovo,ua,
6tav alTo pdtny yévmTar: katémece yap ov TOD
mardfar éveka 6 Alfos amo Tol avTopdrov dpa
katémeaer 6 Mlos, St méoor dv Uvmo Twos Kkal Tod
matafar €veka.)

MdAwra & e’o'rl xmpcgd‘uevov 700 MO TUXMS €V
Tols PUoeL ywop,evmg o-rcw vap ye'ija:f T ﬁapc‘t
q&uo’w ToTE OUK amo TUX7S. aAda paMov amo Tcw-ro—
p,arov yeyovevm <f>a,u,ev. éoTi 8¢ KO'.L 70v70 érepov:
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1 {16 ol Evexa aAN' & éxelvou &veka, a reading recorded by
Simplicius (319. 6): 78 €vexa d\\ov éxelvov vexa codd.—C.]

¢ [Prellwitz (B{ym Wiirterbuch, 1905) supports the de-
rivation from updry. BOlsacq (Dict. Etym. 1910) prefers a
root meaning ‘ think’ one who thinks (and acts) for
himself."—C.

¢ [ “To no purpose’ has the same ambiguity as udryw:
(1) failure of purpose (walking which fails to produce evacua-
tion) ; (2) absence of purpose (a stone falls with effect which
might have been, C.]

¢ [Literally, * the distinction (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 automalon) is with the last paragraph but one: the
chance result with an external 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 indicates 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 purposc 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
eclipse is not a natural consequence of taking a bath.
So then automaton, as the form of the word implies,
means an occurrence that is in itself (auto) to no
purpose (maten). A stone falls and hits someonc,
but it does not fall for the purpose of hitting him ;
the fall accordingly was * in-itself-to-no-purpose "—a
chance result—because the fall might have becn
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 Nature herself produces un-
natural monstrosities ; and accordingly in these cases
we may attribute it to an ‘ accident * (automator) in
Nature, but can hardly say that a piece of bad * luck’
(tyche) has come to her. But this casc is different
from that of the horse; for the horsc’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 purposed ; for the purpose of
Nature is actually thwarted (mapi ¢bow) by a monstrous
birth.—C.] )
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CHAPTER VII
ARGUMENT

This chapter, together with much repetition, points out
that, whereas the efficient cause nust to some extent coincide
with the * formal * determinant of the result, the coincidence
betwecen the formal determinant and the* final * cause apprars
to be complete. It would seem, thercfore, that the final
‘ because’ might be left out of consideration, as alrcady
included in the formal * because.” And, as a matter of fact,
natural philosophers do generally concern themselves with the
starting-point, the actual result, and the moving forces that
push from the one to the other. Nevertheless * form,” con-
sidered under its aspect of *aim, is a distinct factor in
causation that can lcast of all be neglected, for * purpose’ is
the ultimate * because’ of all physical change.
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What automaton and tyche are, and how they differ,
has now been stated ; and it follows that both are
causes of the ‘ efficient’ 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 tyche are
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, it
follows that 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 werc ever so casual, yet min
and Nature must have been causes antecedently, not
only of many other things we could mention, but of
this universe itself.

CHAPTER VII

ARGUMENT (conlinued)

Since this question of aim is the point at which Physics
leads directly up to Metaphysics or Theology, some refercnces
are here introduced to this higher branch of philosophy
(parenthetically, to the disturbance of the main proyress of the
discourse, and with repetitions that suggcst the confluence of
two distinet recensions) ; and a new classification is inci-
dentally introduced, constituted by Metaphysics (dealing with
the immaterial 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 gencration 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
because they raided Sardis with the Eretrians.—C.]

b [Literally, ‘and in referring to them all, he will be
answering the question ** why ?” as a natural philosopher ’
(keeping within his province).—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 enumerated. For these are
the four ways of apprehending the ‘ how and why’
of things : we may refer it 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 commensurability, or whatever
it 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 (8) to the
result aimed at (as : * To gain an empire *) ; or (4) in
the case of anything that comes into existence out
of something already there, to the material.

Clearly, then, the ‘ becauses’ being such and so
classified, it behoves the natural philosopher 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 are often identical (so that
the final cause 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, so 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
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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 (8) things perishable.) Thus to
give an account of the how and why of anything is
to trace it to its material, to its essential character-
istics, and to its provoking cause ; for in investigating
the genesis of a thing men are chiefly concerned
with the nature of what emerges from the process,
with the impulse that initiates the process, and with
what was already there {0 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 essential characteristic or form in its
capacity of constituting the end and aim to be
reached, and therefore, since Nature is purposeful, de-
manding to be recognized 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 efficient 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 (38) that the result manifests the
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CHAPTER VIII
ARGUMENT

[In support of final causality in Nature, Aristotle revicuws
and criticizes the tacit assumptions and cxplicit arguments of
~those who deny ils cxistence ; in particular, Empedocles’
theory of the origin of animal species. (Fmpedocles held
(1) that in the period when a world is formed by the action of
Love, gaining wupon Strife, the parts of animals arise
scparatcly 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 VIII

ARGUMENT (continued)

Monsters lile man-headed oxen, ox-headed men, ete., perish ;
those forms survive whieh happen to be fitted to survive. (2)
In the opposite period, when Strife is gaining on Love (as in
our world), animal species are developed from undiffer-
entiated (* whole-natured’) forms produced by fire rising
Srom the carth * to meet its like’ and mizving 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. Ior
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 Naturc 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 needs be
condensed into water by the eold, and must then

169



198 b

25

B0

85

199a

o

ARISTOTLE

yevojevov kateNdeiv, 10 & adédveslar TovTOU
- A\ ]
yevouévov Tov oirov ovpPaivei—: opolws d€ kal el
7w améMvral 6 giros €v T dAw, ob TovTov éveka
f" o 3 ! > 1 - L4 L
Uel 6mws aménrat, aAa TobTo auuBéBnrer. woTe
7{ kwlel olrw kal Ta pépy éxew év Ti Puoe,
olov Tovs 63dvras € dvdykns avaTetAal Tods pev
éywpoo@fovg ofeis, émﬂ]‘defovg npés‘ 70 Stmpefv,
Tovs 8¢ 'yo,wﬁnovg -rr)tcr:recs‘ Kal quqmpous‘ wpos TO
Aealvew v Tpoqbqv, émel od TovTOV evexa yevéolau
dAa guumeoelv; opolws 8¢ kal mwepl TOV dAAwY
pepdv, év Goots Soxel Umdpyew TO Evexd ToU.
o A T o 4 o bl y rd
omov pev odv amavra guvéfrn Womep KAV €l evekd
-~ -~ 4
Tov éylveto, TalTa pev éodlbln dmo Tod avTopdTov
ovordvra émirndelws: Soa 8¢ un olTws, dmwAero
L3 3 4 r 3 - ’ b}
kal amoMvrar, kabdmep 'Eumedordijs Aéyer Ta
Povyerij avdpémpwpa.
tO 1 5 A’ ¥ ’ ’ >
ey odv Aoyos, @ av Tis amoprjgeley, olToS,
Kat €l Tis dAXos TowoDTds éaTw aduvaTov 8¢ TolTOV
éxew TOV Tpémov. TabTa pév yap kal mdvTo T4
LA . ¥ o ’ B ALt
dvoeL 1) del oUTw ylveTar ) Ws €ml 10 mMOAY, T@V §’
\ -
amo TUxMS Kal Tol adTopdTou oUSEV. ov yap dmd
\ -~
TUXMS 008 amo cvpumTwpartos Ookel UVew moAddiis
100 xeypudvos, aAX’ éav Umo kiva: oUd¢ kavpara
L4 A r 3 3 bl - 3 . N € 3 A}
Um0 Kvva, AAN av yeyrdvos. € obv 7 s amo
ovpmTwpaTos Soxel 1) évexd Tov elvar, €l un olov
Te TabT €lval pire amo ocvumTdparos wir Amo

a g'.e , if we attribute the bad result (destruetion of the
corn) to accident or neeessity, why attribute the good result
(growth of the erop) to benevolenee >—C.

v [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 incidentally, when this happens, the
corn grows), just as, when a man loses his corn on
the threshing-floor, it did net 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 it not be a coincidence that the front tecth
come up with an edge, suited to dividing the food,
and the back ones flat and good for grinding it,
without therce 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 suchlike 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 the dog-days; and the other way about, if
there were parching heat. Accordingly, if the only
choice is to assign these occurrences cither 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 Geschichte der teleologischen Naturbetrach-

tung (Ziirich u. Leipzig, 1925), p. 25, arguaes that both Xeno-
phon and Aristotle borrowed from Diogenes of Apollonia.

g .ﬂlf‘rag. 61.—C.]
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@ [At Met. 980 b 22, bees and other such species are called
? intellgent’ (ppévipa) but unteachable, as having no hear-
ing e part. an. 648 a 5, Bees, etc., are more intelligent
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
(vomais). i ]
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pose. But, as our opponents themselves would admit,
these occurrences are all natural. There is purpose,
then, in what is, 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 is produced by Nature, the earlier 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,
thercfore, infer that the natural process was guided
by a purpose to the end that is realized. Thus,
if a house were a natural product, the process
would pass through the same stages that it 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 natural
process actually takes. We may thercfore say that
the earlier stages are for the purposc 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. For 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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¢ [Frag. 62 othoguels pév mpdra rimor xPords éfavdrelhov,
* whole-natured forms first arose from the earth * (Burnet),
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step, we find that plants too produce organs sub-
servient to their perfect development—leaves, for
instance, to shelter the fruit. Ilence, ifitis 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 their roots in order to get cheir 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 term ‘nature’ is applied both to
material and to form, and since it is the latter that
constitutes the goal, and all else is for the sake of
that goal, it follows that the form is the final cause.

Now there are failures 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 correet procedure serves a purpose, and attempts
that fail arc aimed at a purpose but miss it, we
may take it to be the same in Nature, and mon-
strosities will be like failures 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 miscarriange of somne
principle, as monstrous births are actually produced
now by abortive developments of sperm. Besides, the
sperm must precede the formation of the animal, and
Empedocles’ ‘ primal all-generative '@ is no other
than such sperm.
rohgeballte Erdklumpen (Diels); primitive forms of life, in
which sex and species were not yet differentiated, composed
of water and fire.—C.]
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a [In this final argument Aristotle brings together all
threc kinds of *causation': Lucls, Nature, Art. By Luck
a desirable result which serves a purpose is achieved in-
cidentally and once in a way. In Nature, since desirable
resilts are produced normally or invariably, a fortiori they
must be purpose-serving, though we cannot sce the purposing
agency. Even in Art we can imagine the purpose-serving
process carrying itsclf out without the previous conscious
design which is certainly present.—C.]

b [de' éndorys 8¢ xTN\. might possibly mean: *The final
development reached from any onec principle (e.g., human
seed) is neither (exactly) the same for every mdmdnal (for
no two men are exactly alike), nor yet is it any random
result (e.g. dog or horse); there is, however, in each species,
always a tendency towards an identical result (e.g. the
perfect human type that Nature strives, but never success-
fully, to produce), if nothing interferes. e, ]
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In plants, too, though they are 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 olive-bearing ’? Incongruous as such a
thing seems, it ought to follow if we accept the
principle in the case of animals. Moreover, 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, Tor
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 which results from any one such prin-
ciple is 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 result is effected invariably or normally,

¢ [W. translated Movosduevos, but Aveduevos is the better
reading. The allusion cannot be to the Mwoilperos of
Menander (P(').ryr. Pap. No. 1013), to which Simplic. 384.
14 refers. Philoponus 324. 21 suggests the ransoming of
Plato at Aegina (Diels compares Diog. L. iii. 20 \vrpoirat
&% avrdr kard roxmy wapbv Awwlkepis 6 Kvpnraios).—C.]
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CIIAPTER IX

ARGUMENT

[Most philvsophers reeognize in the proeess of natural
generation only an ‘ uneonditional,” meehanical neeessity,
whereby the forces inherent in matter blindly produce their
effects. Aristotle elsewhere (e.g. De part. anin. 642 a 1)
admits that many things are produeed by the ‘ simple’
neeessity of material and e_ﬁieimzt eauses alone ; but he argques
that we must also recognize a ‘ hypothetical ’ neeessity, seen
in the processes of Nature, as in those of art, where purpose
fizes a goal to whieh the meehanieal ehain of causation shall
lead, rather than in other directions. If a given desirable

53 To & é€ avdykns morepov €& vmobéoews dmdpyet

@ [Cf. Eth. Nic. iii. 3. In some arts (e.g. wntmg) there is
no deliberation ; the right spelling of a word is not debatable.
In others (e.g. medu.me) we deliberate about means (how to
heal), not about the end (healing). —C.]

® [The * hypothectically ’ necessary is described as ‘ the
sine qua non of a desirable result’ (of oix &vev 76 €f, Met.
197 72 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 result always is achieved
cither invariably or normally, if nothing hinders.
It is absurd to suppose that there is no purpose
because in Nature we can never detect the moving
power in the act of deliberation. Art, in fact, does
not deliberate cither,® and if the shipbuilding art
were incorporate in the timber, it would procecd by
nature in the same way in which it now proccedsby art.
If purpose, then, is inherent in art, so is it in Nature
also. The best illustration is the case of a man being
his own physician, for Nature is like that—agent and
patient at once.

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

CIHAPTER IX

ARGUMENT (continued)

result is to be achicved, such and such mnatter is necessary.
The existenee of the matter and its forees is a condition sine
qua non of the realization of such ends, but will not account
Jor the process of realization, which is cxplained and directed
by the end to be brought about. (Cf. the fuller discussion in
De part. anim. i. 1).

The physieist is primarily concerned with the form,
definable essence, or end ; but where the form * necessitates !
a eertain 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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@ [v%, unbaked brick, of which house walls were commonly
made.—C.

b [Literally, ‘So the ** nccessity ™ here is necessity in the
hypothetical sense, but not in the sense in which an end
(is a “necessary " consequence of its antecedents); for it
resides in the matter, whereas the end is contained in the
notion (or definition of the thing's essential 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? Tor people ignore
this distinction and talk about things being ‘ ncces-
sarily gencrated,” much as if they thought that a wall
would come up in the nccessary 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 purposc can be traced. It cannot
be accomplished without materials that have the
required nature ; but it is not they that * make ’ the
purpose-fulfilling instrument, exccpt materially. For
what makes it, in the formative sense, is the purpose-
ful intention of the maker. For instance : * Why is
a saw like this?’ ‘In order that it may have the
essential character of a saw and serve for sawing.’
This purposc, however, could not be served if it were
not made of iron. So if it is to be a saw, and to do
its work, it ‘must ncecessarily’ be made of iron.
The necessity, then, is conditional, or hypothetical.
The purpose, mentally eonceived, demands the
material as nccessary to its accomplishment; but
the nature of the material, as already existing, does
not ‘ necessarily ” lead to the accomplishment of the
purpose.®

Note, too, that in a certain respect, there is a kind
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@ [Or,* There is, in a way, somc resemblance between the
working of (logical) necessity in mathematics and the
necessity involved in things coming into existence by process
of nature. Thus, if the straight line is defined as it is, it is a
necessary consequence that the angles of the triangle should
be cqual to two right angles. On the other hand we cannot
prove the truth of the definition from this property of the
triangle; though we can say that, if the triangle has not
this property, then nothingranswcring to the definition of
“straight. line” exists.” (The property of the (rectilinear)
triangle, demonstrated in Euclid i. 32, follows from (1) the
definition of straight linc (and of other terms), (2) the ““ hypo-
thesis” that such things as those defined ewist, (3) other
assumptions. No onc of these assumptions can be proved
from the consequence of them all.  The ultimate principles
are, in fact, indemonstrable. On the other hand, if the
conclusion turned out to be false, we conld infer that some
hypothesis, such as the existence of the straight line, was
false. Cf. Amnal. post. i. 10; Heath, Thirteen Books of
Luclid’s [llements i. 117 ff.) ¢ But in the production of things
for a purpose (of art or of Nature), the necessity works the
other way : the assumption is that the end is to exist or does
exist, and this necessitates that the antecedents shall exist or
do exist; otherwise, 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
182
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of inverted parallelism between mathematics and
the things that take place under the control of nature.
For a straight linc being what it is, if (i) a triangle
is straight-sided, then (ii) its angles are equal to two
right angles; but it does not follow that if (ii) its
angles are equal to two right angles, then (i) the
triangle must be straight-sided, though it does
follow that if (ii) is not, z.e. its angles arc not equal to
two right angles, then (i) is not, .. the triangle cannot
be straight-sided.? But in purposeful constructions
it is the other way about ; for if (ii) the end is to be
secured or aetually has been seeured, then (i) the
antecedent eonditions must be, or must have been,
present ; but just as in the case of the triangle the
failure of the consequent (its angles are equal to two
right angles) necessarily involves the failure of the
antecedent (that the triangle be straight-sided), so
here the failurc of the material antecedent (bricks
or iron) neeessarily carries with it the failure of the
proposed end (house or saw). But in both cases it is
the ‘ prineiple ’ or ‘ primary factor ’ that imposes the
neeessity upon the accessary one ; for in the case of
the triangle it is the premise that imposes a logieal
neeessity on the conclusion (for the whole eonstruc-

or purpose will be necessitated. For 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 starting-point, or premiss, of
the reasoning, no action being involved.’

Cf. Eth. Nie. 1112 b 11 ff.  In action we rcason backwards
from the proposed end (‘ If T am to bring this about, what
must T do first ? *) along the chain of means, till we arrive at
some action we can at once perform. We perform it, and so
start the train of means from its dpx# (the beginning of the
action and the conclusion of the reasoning) to the réAos (the
end of the action and the starting-point of thc reasoning).—C.]
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2 [Or, ‘(as in the mathematical illustration, entities whose
existence is assumed at the outset will not exist, if il is
not true that the angles of a triangle are equal to two
right angles).” Aristotle makes confusion by at once com-
paring and contrasting logical and teleological necessity.
His real point is that logical necessity works forward from
premiss to conclusion, but in Nature there is not only
mechanical necessity, working blindly forward from cause
to effect, but * hypothetical * necessity, seen in the processcs
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 about, starts the whole process and
accounts for its course.—C.]

® [Literally * what is necessary in the things of Nature is
what is so called in the sense of (the necessary) matter and
its miotions ’ (its inherent behaviour).  These are a condition
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tion is logical, and there is no action at all in question),
whereas in the other cases, though the purpose (which
is the principle that imposes the nccessity 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 materials must be there, if the
purposc 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 fulfilled. To sum up : the materials will not
account for the existence of the 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 mathematical
illustration straight-sidedness does not inhere in
biorthogonality, but cannot exist without it).s

It is elear, 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 distinet addition to its inherent qualitics.> And
though the physicist has to deal with both material
and purpose, he is more decply concerned with the
latter ; 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 non, but will not of themselves produce the desirable

‘end.—C.]
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! [oproapévy F. Bekker: dpiodpevot B opioapévov T.—C.]

@ [Or, ‘Though, perhaps, we may also say that what is
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constructions. E.g.since thisis what a house is, these
things must necessarily be ready or be produced;
and sincce 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 ‘nccessity’ 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 ean exist only if the saw be made
of iron. Tor a definition, too, contains constituent
terms which are, as it were, its materials.

“ necessary ' in this way is actually contained in the
definition.’)
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BOOK III
INTRODUCTION

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

Chapters i.-iii. define movement or change as the passage
from potential to actunal existence: given something
that is actually @ and potentially b, change is the process
which ends in the realization of its capacity of being b.
Ience a change is something that is cssentially incomplete
so long as it lasts; the potential is all the while pro-
gressively losing its character; but when it is transformed
into complete actuality (évépyewa), the change is over.
This definition is substantiated by comparison with the
inadequate conceptions of Plato and the Pythagorcans;
and finally it is argued that, although a change or
movenient is the actualization of two potentialitics—
that of the mover and that of the moved—it occurs in
the moved. This preliminary account of movement will
be amplified in Book V.

In éimptcr iv. the essay on Infinity opens with a survey
of the part played by this conception in carlier systems,
and a statement of the problems it involves. Among
these, the physicist is most concerned with the question
whether there exists an infinite material body. Chap.
v.: That no such body can actually exist is proved, chiefly
by mmeans of the doctrine that sensible bodies have ‘ natural
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plaees ’ (¢f. De cacloi. 7-8). Chap. vi.: On the other hand,
infinity must exist in some sense ; otherwige time would
not be unlimited in duration, there would be indivisible
magnitudes (for it would not be possible to carry the
process of division bernnd a eertain point), and the series
of numbers would be limited. In spatial magnitude there
is the illimiitable potentiality of division that ean never be
completed. Conversely, there is the illimitable series
converging to a finite sum. Chap. vii.: Mathematical
demonstrations do not require a line of infinite length,
but only a finite line as long as the mathematician chooses
to suppose. There is no aetual straight line greater than
the diameter of the physieal world-sphere. Chap. viii.:
Time and number, on the other hand, are illimitable
divergent series. It follows from the illimitable divisi-
bility of magnitude that nminber ean be increased without
limit (see Gen. Introd. pp. lxxxix f.); but number is
limited in the other direetion, i.c. there is a smallest, but
not a greatest number. The illimitability of Time is a
consequenee of the illimitability of motion, which Time
measures. What is eoneeivable is not limited by what
ean be.

The result of this analysis is that  illimitable * means
‘ the open possibility of more,” whieh ean never be eomn-
plcted.—C.ﬂ

For the sake of clarity I have added chapter headings
and also an extraet from chapter viii and have substituted
both here and in the text and notes of Bk. III. and else-
where the terms “ illimitable ' and its derivatives for “ un-
limited,’ ¢ Infinite,’ and * infinitely,” and al<o ‘ completed ’
for ‘realized ' here and for ‘ actualized ’ in the note on p. 192.

The term * illimitable " implies that there is no assignable
limit beyond which the argument is inapplicable, whereas
‘ infinite > is beyond the realm of ‘ nature,” whieh is the
subjeet matter of the Physics.—R. W.
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CIHAPTLER I
ARGUMENT

[Nature having been 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 assoeiated eon-
eeptions of eontinuity, infinity, place, void, and time (200 b
12-25).

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

The qualification “in so far as it exists potentially ' is

3 b} 3 L3 Id A a 3 M ! b
20b12 Lmel 8’ 7) Quos pev €otw dpyn kunjoews kal
petafoldijs, 1 8¢ példodos nuiv mept Pioedds éare,
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=
o
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avrov emeAlelv Tpdmov mepl TV epelis. Sowel §
7 kivmois elvar 7@V gurexdv, 16 § dmepov €u-
Palverar mpdTov v 7O ouvexelr S0 kal Tols
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BOOK Il
CHAPTER I

ARGUMENT (continued)

added beeause movement is not the actualization of the
whole eharacter (say) of the bricks used for the proeess of
building a house, but only of that part of their eharacter
whieh eonsists in their eapaeity to serve as materials for
the house. The movement or process of building is not the
realization of the building malerials as brieks (they are
bricks before the proeess begins), nor of their potentiality of
being a house (the house is the realization of that), but of
their potentiality of serving as building materials (3
oixoSopnrdr) (a 29-b 15.)

(Extracts from this chapter appeav in Metaphysies X 9,
where Mr. Ross’s commentary may be consulted.)—C.]

Since 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, ncither do we understand what
Naturc is. When wc have defined the meaning of
movement or progress from this to that, we must
attempt in the same way a discussion of the associated
conceptions to which it leads. Now, movemenl is
clearly one of the things we think of as * continuous,’
and it is in econnexion with continuity that we first
encounter the concept of the ‘ illimitable.” And this
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° [Viz., pure Intelligences. After uévor (l. 26) probably
<7o 8¢ duvdpue> should be inserted (as in AMet. 1065 b 53 so
Spengel and others), so as to include in the classification
potentialities never completed, such as the illimitable. The
third class (Svvduer xal évreheyelg) contains natural objects
(matter 4+ form).—C.] But ¢/. Introd. pp. 186 ff. and pp. 203-
205 ; also Ross, commentary on Met. loc, cit.

® [kwyricér, as distinguished from xwodv at 202 a 16
xwnTiedy pév ydp éoTi T¢ duracfac, xwoly 8¢ 1@ évepyetv.—C.]
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PHYSICS, III 1.

is why in definitions of continuity this coneept of the
‘illimitable ’ frequently occurs, as when we say that
the continuous is that which is suseeptible of division

without limit. Further, movement (it is said) 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 conditionscommontoallnatural phenomena,
we must consider each of them on the threshold of
our inquiry ; for the treatment of peeuliar properties
must come after that of properties common to all
natural things.

We must begin, then, as already said, with move-
ment in general or progress from this to that. Now,
some potentialities ncver 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 berelations
between the ‘ more ' and the ‘ less,” or between that
which is active and that which is aeted on, and
generally between that which ‘ moves ’ (or ehanges)
something as the agent and that which is moved
(or changed) by it as the patient. For that which
has the power of producing a change can only act
in reference to a thing eapable of being changed ;
and that whieh is capable of being changed can only
suffer change under the action of that which has the
power to change it."

Now, motion and change cannot exist in them-
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@ [Aristotle seems to be attacl\mg Plato for dlscussmg
Change or Motion as one of the * widest kinds’ (Soph.
254 B ff.). There is no such thing as Change in itself, apart
from something that changes.—C.]

¥ [rovrwr, literally, ‘these classes of entity ’— substance,
quality, etc.—which are ultimate irreducible heads under
one {(and only one) of which anything that exists can be
classified. Cf. Met. 1065 b 7.—C.

4 [Latemtly, each (of these categories) belongs to all (its
subjects) in two ways.'—C.]

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

selves apart from what moves and changes.® Tor,
wherever anything changes, it always changes cither
from one thing to another, or from one magnitude
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 neither substantive nor quantitive nor
qualitive nor pertaining to any of the other categorics,
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, therc 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 gravity. 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-the-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 eoming 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

VOL. I K 195
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o [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 affected in return. De gen. et corr. A 6.)
The clause dwrar yap . . . mafyricby seems to mean that
every such thing has both potentialities at once.—C.]

? The important and casily overlooked point here is that
Aristotle had no conception of inertia, the fatal defect which
runs through his physics. Having no conception of inertia,
he could not conccive why a projectile goes forward after
it lcaves the hand that is hurling or thrusting it forward.
He gives obviously inadequate alternatives as explanations
of this, which he is never guite 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 really 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 nut
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 potentialitics 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 so
too with other processes—learning, healing, rolling,
jumping, nmaturing, aging.

And sinee in certain cases the same thing may
have both an actuality 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 kceping 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 in motion by some other body, which other body
is itself not only in motion but kept in motion by some other
body for the whole time during which it is in motion. Iew
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 samne speed
and in the same direction until something else affects it—
takes in our actual thinking. We all assume its constant
action subconsciously without ever thinking of it at all.
But Aristotle, who had no conception of it, was always
conscious of having lo do without it.
¢ [In Book VIII. 1-6.—C.}
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! a7 ¢onj. Christ at JMet. 1065b35: adry codd. (in both
places).—C.]

¢ [Se. f'v‘rfhéxsm, which Bonitz inserted after #vros, But
see Mef. 1065 b 21, where this elanse follows a sentenee
fromn which the word ean be supplied.—C.]

¥ [W. here translated the Berlin text : but for # alrd % d\\o
most cditors read (with _one us. here and with E and others
at Met. 1065 b 22) oty § adrd aAN 5 kwyréy. This, as Ross
remarks on Met., loc. cit., is shown to be the true reading
by the e\planatwn of i which follows (in both plaees).
IRoss renders: *'The eomplete reality of that whieh exists
potentially, when it is completely real and aetual, not qua
itself, but qua movable, is movement.'—C,

¢ [The parallel passage (with slight verbal variations) in
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PHYSICS, III. 1.

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

To illustrate what I mean by ‘ qua’ 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-rcalizing of the bronze qua bronze ; for it
is not the same thing to be bronze and to be poten-
tially movable or changeable. Were it the same
thing, absolutcly and by definition, then indced
moving would be its self-realization; but it is not
the same. (It is clcar in the case of opposites: the
potentiality of health and the potentiality of discase
are different things—otherwise being discased and
being healthy would be identical—but whatever it
is, humour or blood, that is subject to the healthy
or unhcalthy 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 ncither before nor
after. Tor 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

Met. 1066 a 1 is translated more literally by Mr. Ross:
‘ ¢.g., the “ buildable,” qua ** buildable ” ; and the actuality
of the ““ buildable ” qua ‘ buildable ” is building. TFor the
actuality is either this—building—or the house. But when
the house exists, it is no longer * buildable ' ; the * bnild-
able " is what ¢s being built. The actuality then must be
the building, and the building is 2 movement.’—C.]
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CHAPTER II
ARGUMENT

[The definition of motion is compared with the conceptions
of the Pythagoreans and Plato, which were inadequate but
prompted 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 moving body is
accompanied by action upon it, so that the mover is also
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4 [ofire has no grammatical correlate.—C.]
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PHYSICS, III. 1.-11.

funetioning as malerials for building only so long as
they are in process of being built with ; for as soon
as the edifiee itself is actually raised, the funetioning
of what were materials for a house is merged in the
funetioning of the house itself ; but as long as they
are being built with, they are functioning as materials
for ahouse. The aet of building, then, is the energiz-
ing or bringing inte actuality of the potentiality
of the materials qgua 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 ’ gua materials of building. And this is
the theory of all the other * movements ’ equally.

CHAPTER II
ARGUMENT (continued)

moved. This justifies our dcfining 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 clement 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 beeomes
elear 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 plaee
movement and change under any other heading, nor
have any previous definitions justified themselves.
This eomes out elearly enough when we eonsider
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% [The Pythagoreans, who in their list of ten contrary
principles in parallel columns (evorocyiat, Met. 986 a 22 {f.),
headed by ' Limit’' and * Unlimited,” included «wobuevor
under the Unlimited ; and Plato, whose pupil Hermodorus
(ap. Simplic. 247. 33) 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 in either direction—
towurds the still more, or the still less.  But things described
as the equal or as that which is at 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
1s moving, more out of tune than what is out of tune. So
what is of this nature is unstable, formless, unlimited, and
may be called ‘not-being.” Cf. note on 187 a 17.—C.]

¥ [Literally, ‘ the principles in the second column are
regarded as indefinite because of their negative character.’
‘Not only is gvoroyia used of the Pythagorean list of
opposites, but Aristotle himself recognizes a positive suorotyia
or column including such terms as being, unity, substance,
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how movement has been dcfined by some @ as
‘otherwiscness ’ or ‘ unequalness ’ or non-cxistence.
Ior nonc of these—being  other” or ‘ unequal’ or
‘ non-existent,’ to wit—necessarily carrics movement
with it ; nor is change either into or out of these
any more than into or out of their opposites. The
rcason why motion was brought under thesc negative
definitions was because it seemed to share the
indefinite and elusive character of the negative limb
of every antithesis.® For ncither 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 therc
is no necessity in anything’s changing its magnitude
(for instance) either because it is potentially or
because it is actually of this or that spccified magni-
tude. ¢ And the fact turns out to be that movement
is a realization, but an uncompleted one ; because a

and a negative cuorox(a including not-being, plurality, not-

substance, . . Ineach case the negative is known, not per se
but as the negation of the positive term’ (RRoss on Alet.
1072 a 31).—C.]

¢ [Literally, * And movement appears to be an actuality,
but incomplete ; the reason is that the potential, of which
it is the actuality, is incomplete.” Cf. MMet. 1048 b 29,
‘ Every movement is incomplete, for it is not trne that at
the same time we are taking a walk and have taken a walk,
are being moved and have been moved ; whereas it is true
that the same thing at the same time has seen and is seeing,
or has thought and is thinking. The latter sort of process
is an actuality (évépyea), the former a movement (xirnous).’
Thus a movement is a process which is never complete till
it is over; while an activity, e.g. seeing, is complete at every
moment of its duration.—C.]
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@ [Or: * Now that which causes motion in the way above
mentioned (dorep elpyrar alludes to ¢uokds in the passage
referred to, 201 a23 dore wal 70 kwolv uokds Kwyriv),
—namely anything that is a potential movable or whose
motionlessness can be described as ‘“‘rest” (for “ rest”
means the absence of motion in a thing to which motion
properly belongs)—is also itself in motion : for the act of
causing motion is precisely acting upon that which is thus
movable, as such; 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, gua movable, but this occurs by contact with the
thing capable of moving it, so that this latter thing is siinul-
taneously affected (by some further thing moving it). Baut
the thing which is “actually causing motion (unlike the
muved, which is potential and incomplete while the motion
i'asts) will always bring with it some element of (actual)
orm. . . .'—C.

® [Contact and action-passion between bodies are ex-
haustively discussed in D¢ gen. et corr. i. 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
uncompleled, and therefore its actual funclioning
—which motion is—must stop short of the comple-
lion: on the attainment of the end, the motion
towards it no longer exists, but is merged in the
rcality. Hcence the difficulty of seizing its nature.
I'or 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, difficult
to pin down, it is truc, but not impossible to be.

Now @ everything that is capable of motion and
which is at rest when not moving, is itself in motion
whenever it produces motion in anything else. I'or
what we mean by ‘station’ or ‘ being at rest’ is
the absence 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 motlion recciving 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 it ; whereas bodies in the sublunary
world have reciprocal contaet, whieh involves that they alter
and are altered by onc another. The Heavens are xwoivra,
but not Sivdue kevyré xal dv 7 dkwnoia fpeula éoriv. Hence
this qualification is added here. This paragraph leads up
to the problem diseussed in the next chapter: Where
does the aetualization reside—in the mover or in the
moved 7—C.]
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The apparent contradiction between the passage from
Met. 1048 b 29 quoted in note ¢, p. 203 and that in Phys.
VI. vi. (Vol. II. p. 153) is resolved when we realize that in
Bet. 1048 b 29 Aristotle is referring to the whole move-
ment towards a particular goal; which movement no
longer exists when the goal is reached.

Whereas in the Plysics he is thinking not only of the
whole movement towards this final goal, but also of move-
ment towards a point on its course, which movement
automatically ccases to exist as the mobile passes, without

CHAPTER III

ANGUMENT

[1¢ follows from the definition of motion that the movement,
which is the actualization of both potcntialities—that of
the mover and that of the moved-—occurs in the wmoved. It
is one actualization, with two conceptuully distinct aspects
(202 a 18-21=Met. 1066 a 26-31).

Against this there is a specious objection : that there
must be two distinet actualizations, active and passive, and
if the aetive is in the agent, the mover will itself be moved ;
tf both are in the patient, we shall have two different changes
in the same thing producing a single result (a 21-36).
Whereas if there is only one actualization, how can two con-

M \ 3 / \ / o » €
Kal 70 dmopovuevov 8¢ davepdy, 61v éoTw 9)
3 -~ -~
klmows €v 7H kMt évtedéyeta ydp éoTi TovTov,
16 kal Vw6 7ol KwmTkoD. kal 1) ToD KwnTiKOD 8¢
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But since, as we have said, the motion of one
body is initiated and sustained by thc impact and
pressure of another body, and is therefore inci-
dentally passive to that body, it-is natural that the
moving cause of the motion should carry over to
the thing moved certain characteristics of its own
that fall under sueh categories as substance or
quality or quantity, which become principles and
determinants of the character of the change (within
the potentialities of the subject) which it produces
by its casual action. Thus the man in actuality
produces the actual man out of something which
has the potentiality of beeoming man.
stopping at that point. Thus movement towards an inter-
mediate point has ceased while movement towards the
final goal is still going on.—R. W.

CHAPTER III

ARGUMENT (continued)

ceptually different things have the same actualization f And
will not to learn and to teach be the same thing (a 36-b 5) ¢
These objeetions are shown not to be substantial (b 5-22),
The formula by which we have defined movement can
ensily be applied to each special sort of movement. The
treatment of morvement 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 this
realized ‘ aet of motion’ is caused by what was in
potentiality ‘ capable of causing’ it now realizing
that potentiality by aetnally moving it. So that the
one ‘ act of moving ' in the movable is the realization,
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e [Literally, * for it must be the realization of both.—C,]

® The substrate (Smoxelueror) of these two ratios is the
same interval. But the ratios are not the same, And again
the same slope is the substrate of both an npward and a down-
ward slope, but these two are different.
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not only of its own eapaeity of being moved, but of
the capacity of the potential mover to be aetually
moving it. For potential mover and potential -
moved must each have its proper realization or
“being in aet,’ @ for to be a potential mover is to be
eapable of moving something, but to be an aetual
mover is to be in the ‘ act of moving * the somcthing.
Now this aet is accomplished in the movement of the
thing moved, so that the actualizing of the two
potentialities coinecides (objectively and materially)
in the one movement ; just as the interval between
1 and 2 is the same as that between 2 and 1,° and the
slope of a line is the same whether you regard it as
sloping up or down ; forin these 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 diflieulty 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.
Sinee, then, both are movements, («) if they are
two movements and not one, where are they?
Obviously one of them is in the moved. Either
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 is a suffering in the patient (and it will not
do to say that this too is a doing, for that would
be using words equivoeally). In this easc (2)- the
‘movement’ (which we must regard as a ¢ suffering,’
wherever it is seated, or it would not be a movement

¢ See Gen. Introd. p. xxviii, on magnet and needle.
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& See Book VIIL. ch. v.

b [Literally, ' how can there be two particular qualitative
changes of one thing terminating in a single form?’
referring to the illustration pdéyois.  Cf. De anim. 417 a 31
6 Ot pabioews dMowwbels, though (as Philoponus there
remarks) udfnos might better be regarded as a yévesis than
as an d\voflwois.—C.]
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at all) in which the agent realizes its potentiality
must reside in the mover. Thus every mover
must, as such, be in motion ?—unless we arc 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 actualizes the
potentiality of the patient—both 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 distinct
processes, both take place in the learner, then, in
the first place, this would be to say that the two
‘ potentials’ are not recalizing their several po-
tentialities each in itself ; and, in the next placc, it
would involve the paradox of the same thing ex-
perieneing 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
() if it is one, then it may be urged that it is mon-
strous to assert that two capacities that are coneeptu-
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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paradoxsical in the actualizing of the potentiality of
one thing having its effective scat in another (for the
potentiality of an agent—the ‘ teaclier ’ for instance
—1is actualized not in vecuo or in isolation, but in the
“taught " : it is the actualizing of this in that) ; nor
is thiere anything to prevent the same one thing
being the actualizing of two potentialities—not 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 potentialities. 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 in whiell (to vary the illustrations
already given %) the road from Thebes to 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 two
‘ things ” at all, but only two names or definitions of
the same thing. Nor yet, even if the actualizing of
tcaching is identical with the actualizing of learning,
docs it follow that to be learninﬁ is the same thing
as to be teaching ; any more than, if the interval
between two distant points A4 and B3 is one interval,
it follows that being distant from B wlien you arc
at 4 is the same as being distant from A4 when you
are at B. To put it generally ; there is, in the
strict sense, no ahsolute 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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CIIAPTER 1V
ARGUMENT

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

Earlier philosophers all dascuss the Unlimited. (1) The
Pythagoreans and Plato treat “ the Infinite itself’ as having
an independent substantive existence(b 36-203 2 16). (2) The
physicists believe in an infinite element (the Ionian monists),
or an infinite mass of particles. These, according to Anax-
agoras, originally formed an infinite miature before diffrren-
tiation began. Democritus’ atoms are eternally distinet, but
the ‘ body’ of whieh they are all eomposed is a sort of material

el dotlv 1) mepl gbvoemg emcw}pn mepl
pe‘ye’ﬂ’q Kat K:.chw kal xpévov, &v éxaoTov
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! (For # EE has 8¢ (according to Bekker).—C.]
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distinction between the aspects—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 speeial kinds of movement
(for it is easy to see how cach speeial kind is to be
defined ; qualitative alteration, for example, as the
actualization of what has the 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. Ilach of the other kinds of motion

(=]
will be deseribed in similar terins.

CHAPTER 1V
ARGUMENT (continued)

principle, indeterminate when considered in abstraction
Srom atomic forms (a 16-b 2).

All agrec that the Infinite is a * beginning ' or principle,
which the earliest physicists regarded as a divine, self-
moving, element (b 3-15).

Llive considerations which leud to a belief in somothing
that is infinite (b 15-30).

The problems that arise about its nature (b 30-204 a 2).

The senses in which ‘infinite’ is wsed (a 2-7 =Jet.
1066 a 35-b 1).—C.]

Tue study of Nature is concerned with extension,
motion, and time ; and since caeh one of these three
must be either limited or unlimited (which is not to
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¢ [Or, ‘contained in sensible things’ as a constituent of
them ; for ‘the elements of Number (Even=Unlimited,
Odd =Limit or Limited) are the elements of all things,’
Met. 986 a 1 and 17.—C.]
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say that everything must be limited or unlimited, for
it does not preelude us from denying the necessity
of such things as a “ point ’ or an * experienee ’ being
cither one or the otller), it follows that the student
of Nature must econsider the question of the unlimited,
with a view to determining whether it exists at all,
and, if so, what is its nature.

That this inquiry is really germane to our subjeet
is indieated by the fact that all philosophers of repute
who have dealt with Physies have diseussed the
“ unlimited,” and all have regarded it as in some sense
a ‘ prineiple ’ of actually existing things.

Some, sueh 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
existenee apart from the objeets of the senses), and
hold that what lics beyond the heaven is ¢ the un-
limnited ’ ; whereas Plato holds that no material body
lies outside the leaven at all—nor any °Ideas’
either, for they eannot be said so much as to be
“located ’ anywhere ; but, for all that, he finds the
‘ undetermined ’ both in the objeets 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 prineiple of the undetermined
aspect of things. And this they find reflected in the
properties of numbers ; for sueceessive additions to
the unit of the odd numbers (even numbers gno-
monized by the extra unit) preserve the definite quad-
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203a 15 ywpis oTeé pev dAdo del ylyveolar 76 €ldos, oTe

s [The Pythagoreans represented numbers by patterns or
figures (efdn) of pebbles vr counters, called *terms’ (dpod),
as being like terminal stones marking out a field or
space, which without them would be ‘ unlimited ' and  void.’
Each pebble stands for an indivisible unit (monad). The
unit is not a number. Numbers are aggregates of two
or more monads; so 2 is the first even number, 3 the first
odd.

(1) 76 dretpor elvar 76 dpreov.  Cf. Met. 986 a 1 and 17,
the elements of number (and hence of all things) are the
Fven, which is Unlimited, and the Odd, which is L.imited.
According to the authorities quoted by Simplic. (155, 15),
the Even is unlimited because the Even is divisible into two
equal parts ad infinitum, but the addition of the odd sets a
limit to this division. This and similar statements arc
explained graphically by [leidel (drch. f. Gesch. Phil,
xiv. 390 ff.). Take any cven number, say 10 (figured thus

—————>). The process of halving, represented by the

arrow, goes on indefinitely ; but it would be arrested at
any puint by the addition of an odd unit, e.g. in 11
(———=>>). (Cf. Ross on JMet. 986 a 18 and refcrences
there.)

(2) 11 rolro vap . . . 12 dweplav, In this clause rofro may
mean ‘ this principle, the Even=Unlimited,’ and 16 wepirrév
its opposite, ‘ the Odd =Limit." As applied to numbers, the
Unlimited is the empty space enclosed between two Limits
(units) sct in a row. DBut, 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 be com-
pared with the Pythagorcan cosmogonical process as de-
scribed at Met. 10091 a 14, * when the One had been con-
structed . . . the nearest part of the Unlimited began to be
constrained and limited by the Limit.” Here the first monad,
working outwards from the centre of an unformed imass,
prohabﬁv, of “air’' (or ‘void’), introduces shape or limit,
and forins a world. This void would (in the terms of our
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rate form intaet, whereas, if the dctermining unit is
withheld, the succession of even numbers yields a
perpetually varying and undetermined figure.®

passage) * when enclosed by the Odd (Limif) contribute to
things the element of unlimitedness * (the vacancy contained
by the planes bounding a body).

(3) mepiriBepévwy . . . o7é 6¢ &v. The gnomon is the car-
penter’s tool, shaped ' , for measuring a right angle,
|
When the wneven 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: | - - , .[.  Arithinctically

143+5+ ... +(2n-1)=n%

(4) ral xwpls . . . &\No del ylyveorlfer cios is explained
as meaning that, if even numbers are put in gnomons round
the first even, 2, the resulting figures are oblongs, all dis-

similar in form—an infinily of formns -—l 1. The

problem is, how to get this meaning out of kal xwpis.  Ileath
(¢'k. Maths. 1. 83) and others take ywpis to mcan ‘in the
separate (or other) case.” Taylor’s explanalion (C.F. Al
150} is unsalisfactory. DBurnet (£. . PP 103) under-
stands * ywpis Tob éwds, i.e. starting from 2, not from 1.
I3nt why say ‘ without the unit’ instead of mepl 7& 8io?
PPossibly ¢ putting gnomons round without the unit’ mcans
putting fwo minimum gunomons round one another, thus

“|-J. RLach succeeding gnomon will then contain an even
nuinber (6, 8, 10, ete.), and we shall obtain the traditional
scries of varying oblongs.—C.]
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2032 8¢ &v. llAdrow 8¢ Svo ta dmepa, 16 péya kal
TO HLKPOV.

Of 8¢ mepl Pvoews dmavres' dmoTilbéaow erdpav
Two. ¢pvow 7@ dmelpw TV Aeyopdvwy aToiyeiwy,
olov U8wp 7 aépa 7 1O perald ToUTwy. TAV 8¢
memepaapuéva  molovvTwy aTouyela odlfels amepa

2 oLl Goot & dmelpa mowodot Ta oToiyein, kabdmep
Avaaydpas wal Anudkpiros, 6 pév €k Thwv
Suotopepldv, 6 & €k Tijs mavoTmeppias TOV axHpUd-
Twv, T adf ovvexés 10 dmepov elval daow.

Kai ¢ pév orodv 1dv poplwv elvar ulypa
6;10&'0:}9 7o m,w'rr.': dia 1’:5 éec?.v 571‘.06‘1} e}f (i'rouoﬁv

95 yryvopevov. €vreblfev yap €otke Kal Opol moTE
TAVTA Xpﬁ,uaq'a‘qﬁcivm elvar: olov 10€ 7 aapé kai
788¢ 70 doTolY, Kal oVTWS OTLODV" Kal mdavTa dpa*
Kal dpa Tolvuy' apxy yap oV MOvoV €V €xdaTw
éotl Ths dakploews, dAAG ffal TavTwy. émel yap

\ ’ 3 i ’ ’

TO '}JEYVOIU.EVOV €K TOU TOLOUTOUV yU)GTCLL O'wj.LCLTOg‘,
s0o mavrwy 8 éati yéveais (mhyy ody dua), kal Twa
apxny O€l elvar Tis yevéoews. avty 8 €oTi pla,

1 [dmavres] del wavres IS, dwavres del al. Simplic. 458, 17
(lemma) and 449, 8 omits ae/.—C.]

9 [See 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 lonian monists make this
something water, air, ete. Of the pluralists, (Qg Empedo-
eles has no unlimited, but a finite number of elements,
each finite in quantity ; (3) Anaxagoras and Democritus
have an infinite number of elementary partieles, and * the
Infinite > means the infinite aggregate of these particles in
contaet with one another.—C.]
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Plato, for his part, reccognizes two aspects of the
¢ unlimited,’ the great and the small.¢

The physicists, on the other hand, all make sonic
other naturc—one of their so-called elements,
water or air or the intermcdiate between these—a
subject of which ‘ unlimited ’ is predicate ;* 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 rcgard 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 atoms ; 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, becausc
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 other; and so with any one thing; and
accordingly, all things must come out of al?things,
and therefore all things must be togethcr 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 principle of
‘ coming out of the undistinguished’ in general.
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Ov €xetvos Ka/\e? vodv- o Sé vols am apxis Twos
epya@e'rac vongas, WOTE avay&c’q opod moTe mdvTa
elvar kal apgaaﬁ'aa moTe KovLeva. Anpoxprros‘
0 ovdev e‘répov €& érépov fyr.yveoﬁaz OV ﬂpw'rwv
r,b*qaw aAN’ o,uws ye adTdv 1'6 KOWoY odpa
mdvTwy €oTlv apyr), peyébew kata popia kal oxi-
patt btaqﬁﬁpov

TL v ouv ﬂpom]s{ovoa TOlS qf)vamocg 1}
Bcwpta, SnAov GK '-ou*wv Eu}io'ng 3¢ kal apxnv
au'ro Tiféace mdvres: om"e yap p:amv adTo olov
TE ewac, om-e aAny U‘JTGLPXGJLV au'rw Suva,u,w 'm)n}v

ws apxnv a'rrav'ra yap 7? apxn 7 € ’§ apxng, ToD

36 awer.pou oDk ecr'rw apxn en} yap av au'rou
mépas. Tt 36 Kal a'yem’j'rov Kal aq{;ﬁap‘rov ws apxm
Tis obga‘ TO TE yap fyevo,u.evov dvdyky TéAos
AaBetv, ral TelevT 'rram]g éoti pbopds. 8o
(Kaﬂd'n'ep )te"yo‘l,tev) oV -rav'rr}s‘ U.px-q, arX’ 0.51".0
TV dMwy elvat Smcea Kal ﬂepzexew dmavra mu
'nawa kuBeprav, wg (f)acrw ogoL ,wq ?TOLOUO'L ﬂapa
70 dmetpov dMas alrtias, oiov volv 1) ¢ihiav: kal

¢ [In this paragraph the meaning of dpxs shifts. The
‘unlimited * of Anaxagoras considered as the initial state
of matter (dpx#) is an unlimited confused mass, actually
existing as such before the moment of time when Mind
makes a beginning (dpxn) of the * separating-out.” This
is contrasted with Demoeritus’s multitude of immutably
distinet atoms; but Aristotle suggests that ‘body’, of
which these atoms all consist, may be regarded as a sort
of indeterminate and ‘unlimited * material principle (dpx+),
though it never actually exists by itself. So both Anaxagoras
and Democritus recognize an ‘ unlimited > (or ‘indeter-
minate ') principle (apy#).—C.]

¥ [The archaic form of this traditional argument recalls
Plato’s proof of the immortality of the self-moving soul:
Phaedrus 245 » dapxi) 8¢ ayévnror- €& dpxis yap avdyxn may 70
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And this principle is one, and is what 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;
butnevertheless the matteritself that is distinguished
in the different kinds of atom by size and shape, is a
common principle that underlies them all.

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 affeet
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 the
‘unlimited’ cannot be derived from any other
principle, but is itself 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
“Intelligenee ’ or * Amity.” This unlimited, then,
rtyvbpevor ylyvesfar, abriy 8¢ und' €& évbs. el vap & Tov apxi)
vyiyroiro, ook év ETt dpxd ylyvoiro. émedi) 8¢ dyévnrov éoTu