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PREFACE

In this volume, as in the previous one, I am solely
responsible for the Greek text. I have admitted a
few conjectures, some of them adopted from the
Oxford translation. As Bywater, among others, has
shown, more can be done for Aristotle’s text by re-
punctuation ¢ than by emendation, especially where
the style makes no pretence to literary form and no
limit can be set to the possibilities of inelegance.
InBook VII. the adoption of Prantl’s text (Teubner,
1889) made it necessary to rewrite the translation of
Chapters 1-3. In revising the translation as a whole,
I have treated Books V. and VII. somewhat differently
from Books VI. and VIII. Of Book V. Dr. Wicksteed
left a draft marked as needing ‘severe revision’;
and the same might be said of his version of Book
VII. Both Books are comparatively ill-written and
obscure. Dr. Wicksteed, in instructions dictated to
me just before his death, spoke of Book V. as un-
authentic and irrelevant to physics ; and he regarded
Book VII. as the work of an acute and competent

e Rditors have missed an opportunity at Metaphysics
997 b 23 i yap Eorw aictnTd perafd xal alsbices, 8ikov 8Ti kal
{@a Eoovrar perafd abrdv Te kal TGv Plaprdv. Alexander’s
paraphrase shows that, untroubled by commas, he read (as
the sense requires) el yap &orw aiohyra perakd, kal alefioes
(37hov 8ri)_kal {Pa, kTA.
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PREFACE

Aristotelian, but as never having been seen By Aris-
totle himself. He would have been content to rele-
gate both Books to an appendix. Taking this 10w
estimate of their value, he had not spent nearly so
much labour on them as on the other two. I have
therefore felt free to revise his version drastically.
The interpretations of the obscurer passages are more
frequently mine than his. The translation of Books
VI. and VIIIL was much more carefully finished, and
I have held my hand accordingly, though, especially
towards the end of VIII., I have partly rewritten
some paragraphs and I have, of course, made minor
corrections throughout.

In working on this volume I have had the advantage
of consulting the very accurate version of R. P.
Hardie and R. K. Gaye, which has shown me the
way through many difficulties.

Miss R. Wicksteed has revised the proofs of the
translation with the greatest care. Her knowledge
of mathematics and her familiarity with her father’s
views have enabled her to suggest improvements in
many places, to add some notes (which are not dis-
tinguished from Dr. Wicksteed’s) on mathematical
points, and to rewrite some of the arguments to the
chapters. She has also prepared the Index. Our
thanks are due to Professor Gilbert Murray, Mr.
W. D. Ross, Mr. H. W. B. Joseph, and* Professor
Neville for advice on various points, and to Mr.
Walter Lawrence for preparing the diagrams.

We also wish to thank the Editors of the Series for
their patience with long delays.

F. M. CornrorD
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CORRIGENDA IN VOL. L

-

P. Ixiii, last line; For “ Book VIII, 264 b 17 read “.De
Caelo ii. ch. 2.”

P. Ixxinote @ : Add reference to Metaphysics, A 7.

P. Ixxxiii, Il. 2 and 3 from below : For “ belong to the class
of opposites Whlch he calls contradictories ” read
¢ are differentiae.”

Note @ 1st line: Omit “ Some opposites are not con-
tradictories.”

Last line : For “ contradictories ”’ read  differentiae.”

P. Ixxxiv note, ll. 5, 6: For “ contradictory opposites ”
read * differentiae.”

Last line: For “ ch. iil.” read *“ Vol. IL. p. 30 note b.”

P. 45 note ¢ last line: For “ Bk. VIIL.” read “ Vol. II. pp.
381, 883.”

P. 69 note a: 4dd *“ See Vol. I. p. 116 note 5.”

P. 196 note b, 11. 8, 9: For “ Book V. ch. vi” read *“ Vol. I.
pp. 349, 351, Vol. IL. pp. 417-421.”

P. 209 1. 11: For “ just as the ratio 1:2 is the same as
theratio 2:1 7 read “ just as the interval from one
to two is the same as the interval from two to one.’

P. 257 noteia. For *“p. 22,note a” read ““ Vol.I. pp. 395,
397.

P. 258 note b: Add ‘“ Vol. II. p. 381.”

P. 263 notee: Add reference to Simplic. De Caelo 286. 25,
for meaning of &w 7od doreos.

P. 294 note b : Insert square brackets and the initial C,
thus: “[‘Surface’..... mathematics.—C.]”

P. 334 note 1: Atend add: “ fort. mvedud 7u.”

P. 852 note b last line: Ajfter square bracket add * See also
De Cacelo 274 a 1-19.”
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BOOK V
INTRODUCTION

[Simprictus (De caelo 226. 19) tells us that Books L.-IV. of
the Physics were referred to as the books Concerning the
Principles,® while Books V.-VIIL. ? were called On Move-
ment. The earlier Books have, in fact, defined the things
which are subject to movement (the contents of the

hysical worldg and analysed certain concepts—Time,

lace, and so forth—which are involved in the occurrence
of movement. Book V.is a further introduction to the
detailed analysis of movement in the last three Books.
Certain points of importance may be singled out.

Chapter I. draws the distinction between ‘change’
(metabolé) and ‘ movement ’ (kinesis).c ‘ Change’ is the

@ {e.y. at Aristot. De caelo 274 a 22.—C.]
® [Or VI.-VIIL Simphe. Phys. 923.—C.]

¢ [There is no word in English that can be used con-
sistently in its natural sense to represent this use of kinesis.
¢ Motion ’ suggests to the English ear locomotion only, and
in the translation it is normally used where Aristotle is
thinking chiefly or solely of locomotion. ‘Movement’ has
been adopted as a conventional rendering; but, as we do
not speak of ‘movements’ of quality or quantity, ‘ change’
has frequently been substituted where the strict distinction
between ‘change’ (metabolé), and ‘movement’ (kinesis) is not
important. Aristotle himself is not always careful to observe
the distinction.

In certain passages where the distinction is important,
‘ motion ’ is used for going along a certain track at a certain
rate (this is the same for a whole train travelling at 60 miles

3



ARISTOTLE

wider term. It includes (1) the sheer * coming-into-being ’
(genesis) of what did not exist, and the reverse passage
into non-existence (‘ perishing °), the sudden replacement
of one condition by another, and also (2) all processes of
‘ movement’ proper. ‘Movement’ means a passing
which occurs between two positive terms—a starting-
oint and a goal—which are called ‘contraries’ (or
opposites ’), to distinguish them from the ‘ contradic-
tories * positive and negative (‘ being ’ and ‘ not-being ’),
which take their place in the case of ‘ coming-to-be > and
¢ perishing.” The contrary terms do not themselves suffer
‘ movement ’; there is always a subject—the thing
moved—which passes from one to the other.

Chapter II. demonstrates that there are three, and only
three, kinds of ‘ movement’: (a) alteration of quality,
(b) change of quantity, namely, growth and shrinkage,
and (¢) change of place, locomotion. The remaining
categories of existence will not admit ‘ movement.” A.
substance cannot undergo change in respect of its essen-
tial being ; if that were changed, it would cease to be the
thing it is, so it can only * perish’ (pass into not-being).
The category of Relative terms is dismissed in a manner
startling to the modern reader who is accustomed to
think of Relations as a class of entity distinct from the
Predicates or attributes of a subject. For Aristotle

relative terms’ (ra mpés 7¢) are merely a not specially
important class of * predicates.” What we think of as space
relations fall under his other category of Place. Time rela-
tions are not mentioned at all: time,regarded asthe measure
of all movement, is not itself susceptible of change. So
there remain only changes of quality, quantity,and place.

Chapter IIL. furnishes definitions of certain terms which
will enter with the discussion of continuity at the be-
ginning of Book VI., viz. in contact, between, successive,
conliguous, continuous.

an hour and for each of the carriages); ‘ movement’ when
the magnitude of the mobile is also taken into account (the
movement of the whole train is greater than that of any one
carriage).—C.]

4



PHYSICS, V. INTRODUCTION

Chapter IV. enumerates the various senses in which a
movement may be said to have unity.

- Chapter V. defines what is meant by one movement
being contrary to another. One change of quality,
quantity, or place is contrary to another, when one is
from A towardsg B, the other from B towards 4, 4 and B
being a pair of contraries or opposites, such as  white and
black,” or ¢ above and below.’

Chapter VI. considers in what sense rest in a given place
or condition is contrary either to movement away from,
or towards, that place or condition, or to rest in the op-
posite place or condition.

The book is interspersed with ° problems’ or ° diffi-
culties ’ (dmoplar). Some are unimportant objections
which might occur to the reader, but can be settled out of
hand. Others are questions noted in a preliminary way
by the author as calling for detailed consideration at a
later stage. This procedure is in accordance with Aris-
totle’s practice in his introductory surveys of the field to
be explored. Sometimes he states such a question and
leaves it open; sometimes he very briefly indicates a
possible line for the solution.—C.]
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E
CHAPTER I

ARGUMENT

The ‘ change’ attributed to a thing (in the sense of ‘ progress’
or ¢ transition’ from one state to another) may be (1) inci-
dental to the change of something else with which it is con-
nected, or (2) may be transferred in our parlance from the
part to the whole, or (3) may be attributable wn its proper
sense to the thing in its entirety. And when the change can
be thus properly and integrally attributed to the thing, we
must further distinguish between the several kinds of * trans-
ition.” It may, for instance, be not local (@ change of place)
but qualitive (@ change of quality), and again subvarieties of
qualitive change may be distinguished (224 a 21-30).

This all applies to the agent of the change as well as to the
subject that undergoes it (a 30-34).

Moreover, in addition to the proper and integral cause and
subject of the change, we must consider the time in which the
change takes place and the conditions from which, and to
which, the thing that experiences the change passes. This
last point is important. If a bar of cold iron is heated, it is
not heat or coldness that changes, but the iron that changes
or passes from cold to hot. And it is after the point to which
it tends, not that from which it recedes, that the change or
transition is named : the bar * grows hot’ or ‘ tends heat-

6



ARISTOTLE’S PHYSICS

BOOK V
CHAPTER I
ARGUMENT (continued)

wards.” We have already examined the nature of ¢ move-
ment’ (in its extended sense, including  modification’ and
¢ expansion or contraction’) and have mow to note that
¢ shape’ and ‘ state’ and ‘ place’ are the © whence’ and
‘ whither > of change, but are immovable in themselves
(a 84-b 16).

It is important, however, to note that these immovable
points of starting and arriving are just as subject to the
distinctions of ‘incidental, ‘in virtue of a part, and
¢ primary and integral,’ as the movements are (b 16-22).

Summary (b 22-26).

Dismissing the indeterminate incidental cases and con-
fining ourselves to proper and primary © changes,’” we mote
that they *reside solely in the primary and integral subject
that experiences the change, and must be in the direction
JSfrom one opposite to the other, both opposites being declared
in positive (not negative) terms (b 26-35).

This last point must be elaborated. To speak of the ‘ not-
hot’ as the primary and inteqral * subject’ that undergoes
the change would be idle. For * knowledge,” or ‘ sound’ or
‘ angularity’ are ‘ not-hot’; and though ° not-hotness’
may incidentally undergo change when any of these things

7
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ARGUMENT (continued)

do, it cannot be the proper and integral subject of the change.
Taking the ‘ subject,” them, to be a positive and not a negative,
though the predicate may be a negative, we seem to have three
possibilities. The change (for instance) might be from  hot
to cold,” from ‘ hot to not-hot,” or from ‘ not-hot to hot, or
JSrom ‘ not-hot to not-cold.” Obviously the last of these falls
out, for it would include such changes as that from ° treble
to triangular ’ (b 35-225 a 12).

The forms from ‘ hot to not-hot ’ and its inverse are signi-
ficant if’ the negation in one term is specific, and is confined
to what is posited by the other term, and if the subject is
potentially capable of renouncing or acquiring (as the case
may be) the shape, state, or place, posited by the ‘ whither’
of the movement. But if the negation were absolute, e.g.

226221 MerafdMer 8¢ 76 peraBdMov wdv 76 pév kard
’ ® ¢ 7 A \
ovuBefnrds, olov STav Néywper 76 povokov
Badilew, émv & ovuBéBnke povokd elvar, Todro
Badiler: 16 8¢ 7& Tovrov T peraBdMew dmAds
7
25 Myerar perafdderr, ofov Soa Aéyerar karo, uépm-
< 4 \ AY ~ )4 ¢ 3 A N ¢ 7
Yydlerar yap 76 odua, 67i 6 dphaluds 7 ¢ Bdpal,
~ 1 7 ~ o I4 b4 \ /
Tabra 3¢ pépm Tod Sdov oduaros. ot 8¢ 8 T
8 olre kata ouuBeBnkos kwelrar odre 7 dMo
-~ 3 ~ > \ -~ 3 by -~ ~
TL TGV adToD, aMG TH avTé kweiolaie mpdTov-
kal 7007 éotl 10 Kkal’ abTO KTV, KaT
80 8¢ kiymow éErepov, olov dMotwrdr: kal dGMoidoews
dyavtov %) Oeppavrov érepov. ’
’lE 8\ Vo3 Y ~ -~ e 7 Ay \
oTe 8¢ kal éml ToD kwolvTos WoavTWS® TO pév

\ \ A -~ hY \ b 2 ~
yap kard ovpfePnrds ke, 76 8¢ kara pépos (vd
8



PHYSICS, V. 1.

ARGUMENT (continued)

¢ from hot to non-entity * or the inverse, we should be in the
JSace of absolute genesis or absolute annulling, neither of
which (if there were such things) would be movements at all,
since the one would have no ° whence,’ and the other mo
¢ whither ’ (a 12-34).

All change, transition, or movement, then, must be between
two positwely indicated terms each of which is a member
of a specific pawr of opposites or is intermediate between the
pair. But note that ¢ shortages ’ can be positwely, as well as
negatively, indicated (a 34-b 5).

An examination of the categories will convince us that
‘ movement,’ in its extended sense, must be from and to
either quality, or quantity, or place (b 5-9).

WHEN we say that anything moves or changes, (1) it
may be that the change mentioned is incidental to
some other change or dependent on it ; as we might
say ‘ here comes Culture,” when it is really the apostle
of culture who ¢ comes,” and incidentally brings cul-
ture with him. Or (2) it may be that we ascribe to a
whole a change that has taken place in some one of
its parts ; for ‘ the body is healed * when the diseased
eye or chest is cured. But (8) there must always be
something that moves or changes, neither incidentally
nor in the sense that some part of it moves, but in
that it is in motion itself and directly. This last is
what is essentially capable of movement or change.
It is different for each kind of change ; for instance,
there is that which is capable of qualitive change, and
within the field of qualitive change, there is a dis-
tinetion between ‘ what can be healed ’ and ‘ what
can be warmed.’

Again, the distinctions now drawn apply to that
which causes motion, as well as to that which moves ;

9
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~ ’ \ \ > e ~ Py ¢
2243 7OV TOUTOU TU), TO 8¢ Ka® adTO WpdTOV: oOfov &
A € \ \ /’
wev latpos laTar, 7 8¢ yelp mhijrrer.
Emel 8 éorv puév T 76 kwody mplrov, Eori 8¢
3 ol 7 \ \
TL TO Kwoluevov, éri & & (6 xpdvos), kal mapd
-~ hod 124 ~ \ 4 4
224 b Tabra € ob kal els § (mdoa yap kimois &k Twos
Kol €ls Ti* érepov ydp TO TPOTOV KwoUuevoy Kal
3 a ~ A} o ® \ /A \ \ 0 A
els 6 kwebrar kal €€ oD, olov 76 {Ydov kal 76 Bepudv
\ \ 'é 7 8\ \ 1 14 Ay 8\ b 14
kal 76 Yuxpdv, TovTwY 8& 7O uév 8, To 8¢ els &,
76 8¢ €€ 07), 1) &) rlmois SFov S v TH Eddw,
500k v 7d elder olire yap kwel olre Kwelraw T
- N e 7 LY \ 7 E) S ~
€los 9 6 Témos 1) T0 Togdvde. AAN’ €oTi Kwoby
~ ~ \
xal kwovpevov kal els 6 wivelrar (udMov ydp els
a N 3 ® - > ’ ¢ 7 \ \
6 7) €€ of kwetrar, dvoudlerar 1) perafold: 8ud kal
4 \ > \ \ N 7 3 7 A
7 ¢lopd els 70 pn v peraBoli) éoTw—ralror Kal
kd pé 4 \ ’ 1 e pa
10 &£ Svros peraBdMer 6 lepdpevor—ral 7 yéveois
els &v, kaltor kal éx v dvros). 7 wév odv orw
7 kbmois, elpnrar mpdrepov: 76 & €ldn kal T&
wdbn kal 6 Témos, els & kwodvraL T4 Kwodpeva,
1
axomrd éoTw, olov % émoriun kal 1 Oeppdrys.
(kalrou dmoprioeiey dv Tis €l Td wdby kudjoes, %
\ !’ 4 3 \ k 1 7
15 3¢ Aevkdrns mdfos: orau yap els kivnow perafold.

% [This statement (¢f. the summary at 224 b 25) contains
the main point of the paragraph: the change oceurs in the
subject undergoing it, not in the termini (qualities, quanti-
ties, places) from which the change starts and at which it
ends. Cf. Simplic. 804. 18 mpirov delkvvow év Tiv éoriv %
klvnois.  That the change occurs in the moved rather than
in the mover has been shown in Book III., chapter iii.—C.]

® [This possible difficulty is due solely to the ambiguity
of the Greek word for ‘ affection ’ (rdfos). Aristotle him-
self sometimes uses it (instead of wdfnaus) for the process of
being affected (e.g. © whitening ') as well as for the state
10



PHYSICS, V. 1

for the healer is primarily a physician and incidentally
aman ; and the contusion raised by the fist is said to
be raised by the man whose fist it is.

Now, if there is always a thing that causes move-
ment directly and a subject that is moved, and there
is also a time in which the movement takes place, and
further a whence and a whither (for every movement is
‘ from that to this,” and the thing that passes from
‘ that ’ to ‘this’ is distinct from both of them ; the
kindling log, for instance, is not itself either the ‘heat’
into which, nor the ¢ coldness ’ out of which, it passes)
—all this being so, the movement, or passing, clearly
pertains to the log itself and not to the condition of
heat or coldness ¢; for no quality or place or magni-
tude either causes movement or experiences it. We
have, then, a mover and a moved and the ¢ whither’
of the movement. (I say the ‘ whither ’ rather than
the ‘ whence,’ because it is from its ‘ whither’ that a
process of change takes its name. Thus we call a
change into non-existence ‘ perishing,” though the
‘whence’ of the change is existence no less truly
than its ¢ whither ’ is non-existence ; and we call it
‘ genesis ’ if its ‘ whither ’ is existence, in spite of
non-existence being its ‘whence.’) Thus, to our
previous account of movement we may now add that
the ‘ forms ’ and ‘ conditions * and ‘ place,” which are
all goals.of movement, are themselves without move-
ment, as for instance ‘ knowledge ’ and ‘ heat.” (Yet
the question might occur whether anything that
affects a subject should not be regarded as a move-
ment,® and whether ‘ whiteness’ does not so affect
its subject—in which case there would be a move-

(‘ whiteness ’) resulting from the process. Bonitz, Index
556 a.—C.]
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224b AN lows oly 1) Aevkdmms kivmots, dAX’ 1) Aev-
Kkavots).
tla \ 13 3 Ié A \ \ ’
Eore 3¢ kal év éxelvots kal To kara ovuBefnxds,
1 Ay AY 7 1\ > ¥ 1 \ z
kal 70 katd pépos kal kar dMo, kal 70 TpdTWS
\ A kd ¥ 1 A} A I b A
kol pn kot dAo' olov 76 Aevkawlduevov eis uév
76 vooUuevoy weraBdMer kard ovuBefnrds (td
20 yap ypapare ovuPéBnre voetobar), els 8¢ xpdua
81v pépos T Aevkdv Tol xpduaros, kal e€ls TNV
Edpdmny S0 pépos ai *Abfvaw s Edpdmms, els
by A A ~ > e !
8¢ 70 Aevkdv xpdpa kal’ adré.
s pév odv kald’ adré wweitar, xal wds kaTo
ovpBePnrds, kali mhs kar dMo T, kal wds TO
2 adT0 mpdTov, Kal émi kwodyTos Kal éml Kwovuévou,
~ A o 4 ! k] b -~ 4 3 k] 3.
fdov, kal 87e % klmois odk év TH €lder AN év

~ ’ A ~ > 3 7
T KIWOVUEVW KAl KWNTQW KOAT EVEQPYELAV.

[ \ M s

H pév odv kard ovpuBeBnrds peraPors) dpelochuw:
3 o 4 4 > \ >\ A 7 < \
&v dmaol Te ydp éoTt kal del kol wdvrwy. 17 8¢

\ AY A k] 3 4 3 > 3 -~
w1 kard ovuPePnxds otk & dmacw, G é Tols

1 [The mss. have 76 before both ka7’ &\\o and wif kar” &\he.
It was excised by Bonitz.—C.]

¢ [In such expressions Aristotle sometimes uses the neuter,
though the thing or subject he has in mind may be a person.
This makes the example of ‘ travelling to Athens ’ less odd.
Cf. 76 Badifor, 232 a 4.—C.]

® [The phrase used above, 224 a 28 7§ aird Kkweichar
wpdrov.—C.]
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PHYSICS, V. 1.

ment, the goal or ‘ whither’ of which would itself
be a movement. But, I take it, it is not really the
affection ‘ whiteness ’ that is a movement, but the
process of ¢ whitening.”)

Note, further, that in these unmoving goals of
movement also the distinctions hold between in-
cidental and primary and between ‘in virtue of a
part other than the whole’ and ‘in its own entirety.’
Thus, a thing that is turning white ¢ may incidentally
pass into being an object of thought (for the being
an object of thought ’ is incidental to its colour) ; and
it progresses into ‘ colour’ in virtue of the whiteness
it passes into being a ‘part’ (species) of the genus
‘ colour ’ (just as one might say that so and so had
‘ gone to Europe ’ if he had gone to Athens) ; whereas
the primary fact is that the subject has progressed
into ‘ white colour.’

So now all is clear as to a movement of a subject as
such ‘ on its own account,” as contrasted with move-
ment that is ‘ incidental * or ‘ in virtue of a part ’; as
to what is meant by a thing moving or being moved
¢ itself directly > ? ; and as to the applicability of these
distinctions alike to the cause of movement and the
subject of movement ; and further it is clear that
movement takes place not in the form (which is its
‘ whence ’ or ¢ whither’) but in the subject itself
which, being potentially movable, is at the time
actually in motion.

Here, then, we may dismiss the ‘incidental’ change;
because it is always at work in subjects of all sorts and
in respect of any of their properties. But change
which is not incidental is not found in subjects of all
sorts but moves on the line between terms which are

13
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224 30 évavriots Kal Tols' peraéd kal év dvripdoer: TovTOV
8¢ miloms éx Tijs e’wa'ywyﬁs. ér 8¢ Tob p.erafz)
peraﬁa)\)\ew xpiTar yap odTd s evo.v'nw vt
mpos slcciv'epow ot ydp mws '1'0 ;,Le'rafv 'ra, aKpa.
810 kal Tobro mpds ékelva wdkelva mpds TolTO
Nyeral mws évavrio: olov 1) uéon Papela mpds
Y vifTy kal 8éeia mpos Ty Smdrny, Kal TO pardv

35 A€UKOV 7pos TO pédav kal pélav mwpds T Aevkdv.
9252 Brrel 8¢ wdoa peraBoly éortw &k Twos els T
(Sn)\oi 56‘ Kal Toﬁvopa' p.er’ Ao 'ydp TL KAl TO
pev wpm'epov dnot 76 & va*repov ;Le'raﬁa)\)\or.
dv 76 peraPfdMov TeTpayds: 1) yap ef dmokeluévov
els Vmokeluevoy, 1) € Umoxeipuévov els um Tmo-
5 Ketpevoy, 9 odk é€ Umoxepévov els Vmorelpevov, 1)
otk € Tmokeluévov els w1 Omorelpevov (Aéyw dé
Umokeluevov 76 kataddoer Sdndovuevov). doTe
&Va'.g//lcn éx "r&.‘w' ean,ue'lzwv Tpfi‘g ffvab ’,u,eq-aﬁo)\dg‘
—mjy 1€ € Vmokeyuévov els Umokeluevov Kal
'ro‘yv e’f ﬁﬂoxeme’vov eig 1) ﬁwoxelp,evov Kal‘. ‘T’Y‘]V éx
10 p:r) vwoxetp,evou ecs vﬂ'o:cecy.evov* 'q yap ok €€
vwoxebp,evov els um vvroxa,u,evov ovK éom ;,Leq-a.ﬁo)m
dia 70 un elvar kar’ dvrlfeow: olre yap évavria

olire &vn'qﬂacns éoTwv.

‘H pév ody otk é vwoxemevou ELS‘ vwoxeb,u.evov
werafoXy kar’ avw.qﬁacnv '}/€V€O'LS ea*rm, 77 ,uev
15 ATADS aw)\'q, 7 O¢ 7'1,5 ‘TLVOS" o:.ov 7 ,uev €x yfq
/\ewcov els /\EUKov 'yevems 'TOU’TO'U, N o¢ ék Tob /qu
dvros amAds els ovoiav yéveors am\ds, kal’ Ay

1 [rois F, Simplic. 811. 3+ ev Tois al—C.]

e [A.ristotle notes that he is here using Umoxeluevor,
‘ subject,” to mean, not ‘ substance,” but anything (whether
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PHYSICS, V. 1.

either () contraries (or their intermediates), or (b)
contradictories ; asis evident by a survey of instances.
A change may start from an intermediate between
two contraries because for the purposes of change the
intermediate can be treated as opposed to either
extreme, so that it may be regarded as a kind of
contrary to them, and they to it. Thus, baritone may
be contrasted with either bass or alto, and grey is light
compared to black and dark compared to white.

Well then, since every transition is from something
to something else (for the very word ‘ trans-ition’
implies a  going across * from where you were before
to where you are afterwards), there seem to be four
ways of transit, as follows. Using ‘ positive '¢ to
mean something denoted by an affirmative term, a
transition may be (1) from positive (A) to positive (B),
or (2) from positive (A) to negative (not-A), or (3)
from negative (not-A) to positive (A), or (%) from
negative (not-A) to negative (not-B). But since a
transition from not-A to not-B would not be a change
at all, because there is no opposition (there are no
contraries and no contradiction), it drops out with our
exclusion of the ‘ incidental.” This leaves only three
transitions or changes to consider.

Of these (8) the transition from not-A to its contra-
dictory A is genesis—either an unqualified ‘ coming
into being ’ out of the mere negation or a quahfied
‘ coming to be this or that’ from being not this or
that. Thus the transition of # from ‘ not-white ’ to
‘ white ’ is a coming-to-be of white ; whereas the trans-
ition of z from simple non-existence to existence is
an unqualified coming into being : we mean that «

substance or attribute) that is denoted by a positive name.

15
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2252 dnAds ylyvesBar kai od Ti ylyveabar Aéyopev. 1
3¢ é¢ dmoxepévov els ody Vmoxeluevov Phopd,
am\ds pév 7 éx Tijs odolas els 70 u) elvou, Tis d¢
1) els Ty dvrikepuévmy dmddaow, xabdmep éNéybn

2 kal éml s yevéoews.

Ei 87 70 un ov Aéyerar mdeovayds, kal pijre 16
kot odvbeow 7 Owipecww évdéyerar kwelaBau
;j.ﬁ’re 1"6 Ka.T,C\L 3zfvap,ui 70 T 1%77)\&35\ Kat’ e:ve'p“yebal‘/
dvti dvTikelpevov (16 pév yap un Aevkdv 1) wi
dyaflov Suws évdéyerar kwelohar kata cupBefnrds

2% —ely yap &v dvlpwmos T6 unm Aevkdy—ro 8é
dmAds w1 T83e ovdouds), ddvvaror' TS um v
kwetofar el 8¢ 7odro, kal Ty yéveow kivnow
elvar ylyverar yap 76 piy v (el yap kal 81
pdhora kata ovuPePyrds ylyverar, dAN’ Spws
alybés elmely STi dmdpyer TO uv Ov KaTd TOD

30 PLyvouévov AamAds). Jpolws 8¢ kal TO Tpeuctv.
Tadrd Te 8N ovuPaiver dvoyepi T rwelobar To

1 [ddvraror Met. 1067 b 30 (T, Themistius): ddivaror yap
codd.—C.]

¢ [More literally: ‘ Now if ‘that which 1s not” has
several senses, and there can be no movement of “that
which is not,”” whether we take it (1) in the sense of * the
false, whether affirmatively or negatively stated ”’ or (2) in
the sense of “‘ that which has only potential as op‘posed to
actual existence in the full sense’ (for whereas ‘‘ what is
not-white "’ or ‘‘ not-good » can nevertheless be in move-
ment ncidentally—e.g. ¢ that which is not-white ” might
be a man—what is simply not a particular thing at all
cannot be in movement in any way), then it is impossible
for ““ that which is not”’ to be in movement ; and, that being
so, “ coming-to-be’’ cannot be a movement, for *‘ that which
is not  does come to be.” The next sentence, el yap xai 87t
wdhiora kard ovuBeBnids ylyverar (sc. o py dv =the shortage
or orépnoes) kTh. justifies the last statement, that there s
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has simply come into existence, not that it has ‘ come-
to-be (become) this or that.” In like manner (2) the
transition from A to not-A is  perishing "—either un-
qualified if it be from existence to simple non-exist-
ence or qualified if it be to the negation of some speci-
fied thing asserted of the subject, just as in the case
of genesis.

@ And though ‘is ’ and  isn’t * have other significa-
tions in addition to ‘ exists * and ‘ does not exist,” yet
in no case can that which ‘ is not * partake of motion.
In assertion or negation it is a relation and not a sub-
ject of any kind, of which we say thatit ‘is > or ‘ isn’t,
and a relation cannot ‘ move.’ Nor again is the poten-
tially existent, that * does not exist * actually, capable
of motion—except indeed incidentally, in the sense
that, if the man moves, his non-paleness or non-
excellence incidentally moves with him. Lastly, that
which is absolutely ‘ not anything ’ can in no sense
move. From all this it follows that genesis cannot be
a movement, for, if it were, the non-existent in its
transit to existence would have to move. So (how-
ever much incidental genesis there may be) the case
of absolute genesis would imply that the non-existent
was already there and moving. But it cannot be in
motion, nor, for that matter, at rest either.? Besides
these obstacles to any movement of ‘ that which is
a genesis of what is not. ‘ For however true it may be that
the coming-to-be of what is not (i.e. the shortage) is inci-
dental (to the matter that accompanies it), it is none the less
true that * non-existent " is predicable of whatever comes-
to-be in the unqualified sense.’—C.]

¢ [Later, at 230 a 7, it is explained that for abiding in
being (or in not-being), the term ‘ unchangingness * should
be used, not ‘rest,” which is properly opposed to ‘ move-
ment.’—C.]
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ketuevov perafoy kivnow elvar pévmy. To 8é
vmokelpeva 3) évavrio 1) perafd (kal yap 7 orTépnois
kelobw évavriov, kal Snplobrar kartaddoer—ro

5 YUy kal vwdovt kal pélav).
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El ofv ai warnpyoplar Sujpnyrar odola kal
moldTyTL Kal TG oD kal TH moTé Kal TH Tpds T
kal 7 mood kal TG mowely ) mdoyew, dvdykn
Tpels elvar kunjoews—riiy T€ Tod mOLOD Kal THY TOD
ool kal Ty kard Témov.

* [vwdsy Prantl, following some mss. at Met. 1068 a 7.—C.]

CHAPTER II
ARGUMENT

[The statement that there are onlythree kinds of * movement’
—change of quality, of quantity, and of place—is established
by showing that things belonging to the other categories do
not admit of change.

A substance (though it can ‘ come into being’) cannot
change into its contrary, for it has none (225 b 10-11).
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not,’ it may be urged, further, that anything that
moves must have position, which the non-existent
cannot have, since it is not anywhere. Neither can
perishing be a movement ; for the opposite of a move-
ment is either movement or rest, whereas the opposite
of perishing is genesis.

Since, then, every movement is a transition, and
two of the three forms of transition, viz. genesis and
perishing (which are transits to and from contradic-
tory opposites) are not movements, it remains that
the only transition that is 2 movement is that from
positive to positive. And these positive terms may
be either contrary or intermediate; for we must
count shortage (which can often be expressed by a
positive term, such as ‘ naked,’ ‘ toothless,’ or black’)
as a contrary.®

If, then, the categories are enumerated as sub-
stantive existence, quality, whereness, whenness,
relation, quantity, action, and being-acted-on, it
follows that there are three kinds of movement—
qualitive, quantitive, and local.

@ [This para%raph concludes the argument of the chapter.

The next should stand at the beginning of chap. ii., the main
thesis of which it announces.—C.]

CHAPTER II
ARGUMENT (continued)

A relative term cannot change, except incidentally
(b 11-13).

In the category of action or passion (which would include
the active * moving * and the passwe * being moved ’) there can
be mno change of any sort of change (including generation)
(b 13-16). A4 series of proofs follows :

19
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ARGUMENT (continued)

(1) (a) A change is not a subject such as can undergo a
change of quality, quantity, or place ; and if (b) we merely
mean that something other than the change itself passes from
one process of change into another process of change, it is
this subject that changes from one to the other ; the first
process of change does not itself pass into the second process
of change. So we have not & change of a change (b 16-33).

(2) Change of change, and, in particular, generation of
generation, would involve an wnfinite regress (b 33-226 a 6).

(8) Generation of generation would involve perishing of
generation, which could occur only when generation is coming
into being. This is absurd (a 6-10).

(4) In a change of change what can serve as the necessary
?ubject t; undergo the change, and what does it change into ?

a 10-16).
(6) Since there are only three kinds of change (of quality,

225p10 Kar odolav § odk éori kivmois, did 70 undév
elvaw odoia 7@V Svrwy évavriov.
098¢ 8y 7o mpds Tv* évdéyetar yap Barépov
peraBdMovros {un)? dAnbedecdar Odrepov undev
perafdMov, dote kard ovuPefnrds 1) kivnas
adrdv.
Q08¢ 84 moiobvros kal wdoyovros, o0dé mavros
1 [rof om. E Simplic. 834. 20 (lemma): ¢ cett. 7ol is

read by Dr. Ross at Mez. 1868 a 11 with Ab.—C.]
2 [<uh> Schwegler (¢f. Met. 1067 b 19).—C.] =

¢ [Aristotle’s doctrine of substance, with its logical
premiss : ‘ every proposition has a subject and a predicate,’
grecluded him from recognizing relations as a class of entity

istinct from predicates and subsisting between subjects
without belonging to, or inhering in, them. In his view, a
woman loses her relative predicate °wife’ when her
husband dies, her loss being ‘incidental’ to the change
(perishing) which occurs in the husband ; no change of any

20
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ARGUMENT (continued)

quantity, place) the change which undergoes change as well
as the change it undergoes must be of one of these kinds ;
which leads to absurdities (a 16-19).

The conclusion is : a change can change only in the inci-
dental sense already dismissed (a 19-23).

There remain, then, only three kinds of ‘ change’ : (1) of
quality, called ‘ modificatron,’ (2) of quantity, ‘ increase’
and  decrease,” and (3) of place, * locomotion ’ (a 23-b 1).

A note, pointing out that * modificatron ’ includes changes
in degree of the same quality, e.g. from ‘ sweet’ to * sweeter’
or ‘ less sweet’ (b 1-8).

The various meanings of ‘ moveless’ : (1) * essentially
immovable’ ; (2) ¢ hard to move’ ; (3) * not moving, though
movable.” Only this last can be properly described as ‘ at
rest’ (b 8-16).

Summary (b 16-17).—C.]

Tue field on which movement takes place is not that
of substantive existence ; for movement is between
contraries, and there is nothing contrary to substance.

Nor is it relation ; for, when one of two related
subjects changes, the relative term may cease to be
true of the other, though that other has not changed
at all.* All changed relation, then, must be inci-
dental to something else.

Nor is it action and passion, whether in the wide

of the types Aristotle recognizes has occurred in the wife.
‘What we regard as space relations fall under his category of
Place. If I move my position, a pillar which was ‘ on the
right ’ ceases to be ‘ on the right,” though the pillar has not
moved. Here the change in the relative term from  on the
right ’ to ¢ not on the right * is incidental to a change (per se)
of place on the part of the other subject. Cf. Themistius 170.
21; Alex. ap. Simplic. 834. 27. At 246 b 11 Aristotle says
that ‘relative terms’ (r& wpés 1) are not subject to coming-
into-being or change of any kind.—C.]
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225b 15 KwoUpdvov kal kwodvros, 67T oDk €0TL KwYoews
kimous 0v8¢ yevéoews yéveais, 008" SAws peraBoln
peraBolds.

Iparov pév yop Suxds évdéyerar kwijocws elvau
kimow+ 3 s Umokeuévov, olov 6 dvbpwmos
kwebrar 67t ek Aevkod els uédav perafdler, dore
ovTw' ral 7 kbmoiws 7 Oeppaiverar %) Ydyerar
Témov peraldrrer 1) adfdverar 3 Pplive—rodTo

20 8¢ dddvarov: od ydp TdAY Imoreévwy Tu 1) peTa-
Podii—7) 76 érepdv T Vmokeiuevov éx peraBodijs
uerafddew els érepov eldos, olov dvlpwmos éx

5 Is Oyl AN’ 098¢ Tobro duvardy mwh)
véoov els Dyleav. 00d¢ Tobro Svvardv wAny

\ ’ 4 \ € ’ 3 b4
kata ovpuBePnrds. adry yap 1 kivmois €€ dAdov

1 [ore olrw Met. 1068 a 18: otrw EH: &pd ve olrw
cett.—C.]

@ [* Subject ' here means that which wundergoes change
and persists through it. That all change between two con-
traries involves this third term was proved in Book I. chap. vi.

® [The argument is very obscure. I suggest the following
as a more literal rendering. * Or () change of change might
occur in virtue of some subject, other than the change itself,
shifting out of a process of change (towards a certain con-
dition) into a change towards some different condition. For
instance, a man passing from sickness to health (might shift
into a change towards some other condition). gut this
(change in the subject’s changes) 1s only possible incident-
ally. (Aristotle proceeds to prove that it can only be
incidental by arguing that the second change, into which
the subject passes out of his original change, can only be the
reverse of that original change. If he is falling ill, the shift
can only be to getting well :  we can’t imagine a process of
falling ill turning into any other sort of process.) * For this
latter change (viz. the change towards some different con-
dition) is a change from one condition towards another—
this is true of any change, including becoming and perishing,
22
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sense of the terms or as they are applied to the
agent and patient of movement; for there can be
neither movement of movement, nor generation of
generation, nor, in general, change of change.

For (1) in the first place, there can only be two
conceivable senses in which movement of movement
could be understood. () It might mean that a
movement was itself the subject ¢ or mobile, corre-
sponding to the man who changes from fair to dark,
so that in the same way movement is warmed or
chilled, or removes to another place, or expands or
contracts. But this is impossible, for movement is
not a subject at all. ?Or (b) it might mean that
some subject, other than the movement itself, might
pass out of one process of change into another, as a
man may pass from disease to health. But neither is
this possible except incidentally ; for this movement
itself must be along a definite line from one ‘ form’

though the terms are contradictories in becoming and
perishing, contraries in the case of movement. Our man,
then, is changing simultaneously (1) from health to sickness,
and (2) from this original process of sickening into another
process of change (towards some other condition). Itappears,
then, that, after he has begun to fall ill, he is to have changed
into (that other supposed process of change) whailever it may
be—for (logically, though not in the case supposed) it might
be (not another change%ut) a state of rest—and further that
this other change must, in any case, be not any random change
(but of the appropriate kind), and it must be a change from
some one definite condition to another. It follows that this
change must be actually the reverse change—getting well.
But (falling ill cannot itself change into getting well; so) the
change occurs incidentally, just as, supposing there is a
change from the process of recollecting to the process of
forgetting, that is only because the subject to whom the
processes belong is changing, now into a state of knowledge,
now into a state of ignorance.’—C.]
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éorat, 7 Uylavols. dMa T ovpPePrnrévar, ofov
y 2 > / 2 A’H IM 1% 2
el é avounmjoews els Mifmy peraBdMer S §
-~ 3 /7
vmdpyer éxelvo peraPfdMet, oté¢ udv els émoriuny
oté 3¢ els dyvoiar.?
-~ b4 ~
"Eru els dmewpov Padielrar, el éorar peraBolis
perafolt) kal yevéoews yéveois. dvdykn 8 ral
v mpotépav, €l 1 Sorépa Eorar olov €l 7 dmhi
> /7
yéveais éylyverd more, kal 76 yryvduevov éylyvero-
@oTe ofmw Ay yuyvdpevov dmAds AN Tt puyvduevoy

L [#% 8¢ wdl—% rivnows Simplic. 840. 6, Met. 1068 a 25 Ab:
% wbL 9 klvyous in lit. Bz % 8¢ kivyows H : 4 8¢ klvyous odx duotws

1.—C.]

2 []d'yvotav Smith (¢f. Ross, Met. 1068 a 33): vylewar codd.
—C.

@ [More literally, understanding dvdyxy 8% «al T
mporépav (yéveow elvar yevégews vyéveow), el % Yorépa Eorar
(yevéoews vyéveaus). ° If there is to be a process of coming-
into-being B, resulting in the (final) coming-into-being .4,
that earlier process B must itself result from a still earlier
process C. }I)‘hus, if our (final) simple process 4 was ever in
process of coming-into-being, then that which was coming-
to-be it was itself in process of coming-into-being, so that
we should not yet have arrived at sometiing simply coming-
into-being, but only at something that was already coming-
24
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to another. (The same principle applies to genesis
and perishing as well as to movement, only that the
terms in the former case are direct contradictories
and in the latter case not so, though contrasted.)
We are to suppose, then, that the subject changes
from health to sickness and at the same time changes
out of this change into some other. Now it is obvious
enough that when he has actually become sick, he
may start upon any other change or cease to change
at all; but this is one change succeeding (or not)
another, it is not one change changing inio another.
And each successive change must always be along
a definite line, though it might be along any one of
all the possible lines, including the direct opposite of
the one it succeeds—in this case the change from
sickness to health. But naturally the subject of
change may incidentally carry with him his change
of one kind into a change of another kind that he
enters into while the first change is going on; for
instance, he may shift from the process of recollecting
something and so arriving at knowledge to the pro-
cess of forgetting it and so arriving at ignorance.

(2) Again, if genesis is to have a genesis, and
there is to be change of change, then we must go
back ad infinitum. The consequent necessarily pre-
supposes the antecedent,® so that if the ultimate
genesis was once in the course of being generated,
the ultimate generand was at best only in process
of being generated and was not in itself there, even
though the subject that was in course of becoming

to-be-something-that-was-coming-to-be. And this again was
at some time coming-into-being, so that even then we
sh%uid not yet have something (simply) coming-into-being.’
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pevov, Stav yévmras® yuyvduevov, Tére Pleiperar
olire yap €blds yuyvduevor ot Jorepov: elvar ydp

10 8t 70 PPetpdpevov.
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% [xai excised by Bonitz, who also (perhaps rightly) cut
out ¢ before yiyvéuevor.—C.]

% [emel . . . éxbuevor Met. 1068 b 4 AP. The unfamiliarity
of &ore in apodosi (for which cf. 232 a 2 and 13) would lead
to the two obvious attempts to supply a main clause which
appear in the alternative readings: (1) éml (for émel) in
Simplicius 846. 24 (with omission of 71, as in E here), and (2)
émel 0¢ TGy dwr. ovx EoTiTL wPDTOW, 00K EoTaL TO TPGTOY, HOT KTA.,
the reading of most mss. here and at Met. 1068 b 4 (though
F here omits ok &r7¢ 7 wp&rov), The superfluity of words
is out of keepinﬁ with the style of our passage.—C.]

3 [yévgrar EF Met. 1068 b 8: viyvyrar cett.” Simplic.
849, 8.~ C.]

¢ [The Greek is obscure. If a process-of-ceming-into-
being (genesis 4) could itself be in a process-of-coming-into-
being (genesis B), it must be possible that it should be in
a process-of—Perishing. But when? For a thing to perish
it must be “in being’ (elvac 3¢t 70 pdepbuevor). Hence
our genesis 4 cannot perish either (1) edfids ~yryvéuevor
(i.e. év dpxfi Tob ylyvesfar, Simplic.), at the moment when it
enters on the supposed genesis B, for then it was not yet in
being, or (2) lorepov, which seems to mean the moment when
genesis B is complete, so that genesis 4 has come-to-be, and
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the generand was. And again, taking the ultimate
genesis as itself a generand, its genesis was once
in process of generation, so that it was not itself
yet generated, and so forth. And since there is no
first link of our infinitely receding chain, neither is
there the next or any following link ; so it would
be impossible that anything should ever come into
existence, or move, or change.

(8) Again, the subject of any specific movement
is identically the subject of the contrary movement
(and of its cessation in rest) and what is capable of
being generated is also capable of being destroyed.
If, then, genesis is capable of being generated, it
is capable of being destroyed. But when? As it
begins ? As it ends? No; for to be destroyed
a thing must be there to destroy. Genesis, then,
would have to be being destroyed while it was being
generated ; which is impossible.®

(4) Again, in a case of genesis, as in all cases of
change, there must be a subject which passes from
the starting-point to the goal. Thus, in all modifica-
tions there must be a body that undergoes the modi-
fication, if it be physical, or a mind, if it be mental ;
but what is the corresponding thing that becomes a
movement or a genesis ? Besides, what goal can we
assign to the genesis of a genesis or the movement
of a movement? The goal can only be the move-

all later times. For genesis 4 cannot perish at that moment,
since it is the moment when it comes-to-be, or later, because
a genesis is not the sort of thing that persists ‘in being’
after it has come to be, but is over from that moment. So
the only time left for perishing is 8rav yévyrac yryvbuevor,
‘ when it has begun to be a thing that is coming-into-being ’
and is in the process of genesis % But during that process
it is coming-into-being and cannot also be in process of

perishing.—C.]
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1 [8ef . . . yévesw Simplic. 853. 1 (lemma). The wmss.

exhibit various mixtures of this reading with the alternative
reading given in note a.— C.]

¢ [The alternative reading 8¢l y&p elval 7 Tiw 7odde éx
To00e els Téde kivnow, kal pm klvmow 7 vyéveow would refer
to the first question: what is the subject whiche+undergoes
the becoming or change? The movement itself? No,
for then ‘the movement of something from this to that
must be something that is in being (and so can undergo the
change and persist through it) and not a movement or
becoming.’—C.}

® [Or * And how can the goal just described ever exist at
all?” For the becoming of a process of learning will never
actually be the process of learning; so neither will the
becoming of *“ becoming * (ever actually be * becoming )
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ment or genesis of something from something to
something else.* ® And how could the motion be at
the same time the station in which it ceases ? If the
generating process were coming to know, the goal
would be knowledge, not coming to it. So with all
else, and so with genesis : the goal cannot be genesis,
but the something generated.

(5) Again, if there are only three kinds of ‘move-
ment ’ in the wide sense, both the movement which
is supposed to undergo the change and the move-
ment into which it changes can only be a movement
of one of these three kinds ; thus a local movement
must undergo a process of qualitive modification or
be itself locally moved.

In conclusion, then, since any subject of move-
ment moves in one of three ways—either inciden-
tally, or in virtue of a part, or primarily, it is only in
the incidental sense that a change can be changing,
as, for instance, when a man who is recovering his
health carries his ‘recovering ’ with him as he
changes his place in a race or passes from ignorance
to knowledge of something. And we have already
agreed to dismiss the ‘incidental ’ sense of change
from our consideration.c

Since, then, movement can pertain neither to
substantive being nor to relation nor to acting and
being acted on, it remains that it pertain exclusively
to quality, quantity, and locality, each of which
embraces contrasts. Movement in quality is what
we call ‘ modification,” which is a common term
applicable to change in either direction between the

nor will the particular becoming of any particular * be-
coming ”’ (ever be that particular * becoming ’).’—C.]
¢ [At 224 b 26.—C.]
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1 [dvdwuuos Bz drdvuuor cett., but dvdvupos (dvdrupor I) in
1. 83].

¢ [Unlike ‘growth’ (in quantity), which rfieans only
transition in one direction, from small to large.—C.]

b [ro év 7y oloig mdfos, a quality which constitutes the
differentia of an essence, ¢.g. ‘ having no angles,” when
‘circle ’ is defined as ‘a figure having no angles’ (Met.
1020 a 33). A thing cannot part with such a qua%ity without
ceasinito be the thing it is (being destroyed).—C.]

¢ [The Greek ¢épecfar, though it often means ‘ to move
(voluntarily) from %lace to place,’ is passive in form, and
strictly means ‘to be borne (along).” Aristotle eliminates
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contraries concerned.® By quality I do not mean
any quality that is of the essence of the thing that
undergoes the change ? (though its differentia is of
course a quality in the general sense of the word),
but that passive quality with regard to which it is
said to be ‘affected” or to be incapable of being
affected. As to quantity, there is no general term
that applies equally to changes in either direction
between greater and less; but ‘increase’ is used
for the movement towards the full size, ‘ decrease’
for movement in the contrary direction. As to
motion from place to place, we have neither common
nor particular terms, but let ‘ locomotion’ pass as
the common term, though the Greek word ¢ in its
strict sense applies only to things which, in changing
their place, have not the power to stop, and to things
that do not move themselves from place to place.

The change towards a greater or a less degree
of the same quality is a “modification’¢; for the
movement from contrary to contrary may be either
complete or partial. If a thing moves towards the
lesser degree of one contrary it is said to be changing
towards the other, and if towards the greater degree,
to be changing from the other. Nor is there any
difference between complete and partial change
save in the partial persistence of both contraries in

this suggestion from ¢opd—nhis regular name for ‘locomo-
tion ’ generally.—C.]

4 [The term °‘modification’ includes (besides changes
from white to black and from black to white) the changes
from ¢ white ’ (i.¢. prevailingly white, ¢f. p. 191) to ¢ whiter’
or to ¢ less white.” The change from ‘ white ’ to ‘less white’
can be described as a change towards the contrary “black ’;
that from  white’ to ‘whiter’ as a change from the contrary
black towards white itself (eis airs).—C.

31



ARISTOTLE

226b pdMov kal Hrrév o & mAéov 7 EarTov év-
vrrdpyew Todvavriov kal .
“O7e pév odv adrar 7pels udvar kwijoes eloly,
10 éx ToUTWY dfHAov.

*Axlvmrov 8 éoti 76 Te SAws ddvvarov kuwnbivar
(Domep S Podos ddpaTos), kal 76 év TOAG xpdve
wé\is  kiovuevov 1 76 Ppadéws dpyduevov (0
Aéyerar duorlvmrov), kal T medukos pev wwelobar
kal Suvduevov pn) kiwvoduevov 8¢ TéTe Sre méduke

15 kol ob xal s, Smep Npeuely kaAd TOV dxkwnTwy
pbvov* évavriov yap npeula kwijoer, dote aTépnois
&y ey Tob Sexrirod.

Ti{ pév odv éom kivmows wal 7( 7peula, kal
méoar perafolal kal mwoiaw kwijoets, davepov éx
TAv elpnuévwv.

@ [Cf.229 a 2, a lesser degree of something always means
an admixture of the contrary.’—C.]

® [Cf. Simplic. 865. 11, who instances the fixed stars,
whose risings shift only a degree in a hundred years. But
Aristotle may mean the popular use of ¢ immovable’ for  that
which can only be moved by a great effort taking a long
time.” This can be described alternatively (%) as * slow to
begin ’ or ‘ hard to move.’—C.]

CHAPTER III
ARGUMENT

[Certain terms which will occur wn the analysis of motion,
must be defined (226 b 18-21).

Things are together in place when they are in the same
proper place. Things touch when their extremes are in this
sense “ together’ (b 21-23). Between is applicable only to
change (of quality, quantity, or place) where the opposite
extremes are contraries, not to ‘ becoming,” where they are
contradictories (227 a T-10). A term is between two other
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the latter ; and the difference of degree means the
presence or absence in it of more or less of the other
contrary.®

The conclusion is now established that the three
movements examined are the only ones that there
are.

We say a thing is  moveless ’ either because by its
nature it is insusceptible of motion (as a sound is in-
visible) ; or because its movement is so slow as to be
hardly perceptible,? or because it is ‘ slow to begin,’ ¢
which is equivalent to ‘inapt to move,’ or lastly
because, though it could move under given conditions
of time, place, and manner, it is not actually moving.
And it is only to this last class of ‘ moveless * things
that I apply the term * rest.” For rest is the contrary
of motion and must therefore be the shortage of that
which might by nature be present to the subject in
question.

We have now elucidated the questions, what motion
is, and what station or rest, and how many kinds of
change there are, and how many of motion.

¢ As a man may be ¢ slow to wrath * (Themistius).

CHAPTER III
ARGUMENT (continued)

terms, if something that changes continuously reaches it
before reaching the emtreme or contrary. Meanwngs of ‘con-
tinuously changing,” and of ‘ contrary’ as applied to local
movement (226 b 23-34).

A thing is next-in-succession to another, if it comes after
the starting-point and has nothing of the same kind between
it and that which it succeeds (b 34-227 a 6).
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ARGUMENT (continued)

If it is newt-in-succession and also touches the other, it is
contiguous (a 6-7).

The continuous zs @ species of the contiguous, found where
the extremities of the two things coalesce into one or are
bound to be together (a 10-17).

Of these last three terms, ¢ next-in-succession ’ is implied

226518 Mera 8¢ Tadra Mywuev 7¢ éoti T6 duo kal
ywpls, xal 7{ 76 dmwrecbai, xal T{ 70 perafd, xal
20 7( 70 épeéfs, Kal T 70 éyduevov ral ouvexés, Kai
Tols molois EkaoTov TovTwy Umdpyew médurey.
“Auo pév odv Aéyerar Tadr’ elvar kard Témov,
(':'m} & vl Témy éoTi mpwTw, ywpls 8¢ Soa év
érépo-

¢ The term ¢together’ is somewhat misleading, for it sug-
gests close proximity rather than absolute identity of posi-
tion. We speak of things being together when we mean that
their common place includes little besides their several proper
places, as sheep in a fold or a concourse of people in a hall
or market-place, and in that sense of the term any number
of bodies can be together in one common place. Whereas
it is impossible for two bodies to be ‘together ’ in the sense
in which the term is used by Aristotle: for two bodies can-
not occupy the same space, and as the proper place of a
thing includes no space except what is in the occupation
of that thing, two bodies cannot exist in the same proper
place. On the other hand the several qualities (e.g. colour,
weight, temperature, etc.) of a thing are bound all to exist
“together’ in the sense of each permeating the whole of the
space filled by the thing they qualify. Consequently the
proper place of each is identical with that of each of the
others. (See Vol. I. Introd. pp. liv sq., and Bk. IV. Introd.,
for the connexion and distinction between space and place.)

Again, points which occupy no space at all nevertheless
have proper places, defined unequivocally by position,
and there is no difficulty about any number of points being
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ARGUMENT (continued)

in * contiguous,’ contiguous is imphed in ° continuous,’
which therefore comes last in order of genesis (a 17-27).
Polemic against the Pythagorean doctrine of separately
existing monads which are both wunits of nwmber and
points, i.e. units of magnitude having position in space
(a 27-32).
Summary (a 32-b 2).—C.]

Ler us proceed to consider the meaning of the terms
‘ together,” ‘ apart,” * touching,” ‘ between,” ‘ next in
succession (but not touching),” ‘ contiguous,” and
‘ continuous,’” and the question to what each of the
qualifications so described naturally belongs.

Things are said to be ‘ fogether ’ in place when the
immediate and proper place of each is identical with
that of the other,® and * apart’ (or ‘severed ’) when
this is not so.

¢together’ in the same proper place, for the presence of one
presents no obstacle to the presence of another. For instance,
the mid-points of the several diameters of a single sphere
are bound to be ¢ together’ at the centre.

Things which are not bound to be together may happen,
under certain conditions, to be so: e.g. the mid-points of
the diameters of different spheres will be together if the
spheres happen to be concentric, but they are no more
bound to be so than the spheres are bound to be con-
centric.

Things ‘touch’ each other if any point on the boundary
of the one is in the same proper place as any point on the
boundary of the other. If these points only happen to be
together, the things are said to be ¢ contiguous,” if they are
*held together’ or in other words are bound to be so, they
are said to be ‘continuous.” [The notion of *contact’ is
more carefully analysed in D¢ gen. et corr. 322 b 30 ff.,
and it is there explained in what sense contact is possible
between mathematical entities, as conceived by Aristotle,

35



ARISTOTLE

o \ 2 \ E o
226p awrecfar 8¢ dv Ta drpa dua.
b \ A ~ A 3 -~ 3 rd
22727 (Emel 8¢ wdoa perafolyy & 7ols avrikewuévors,
\
70, 8¢ dvrikelpeva Td Te évavria kal TA KaTG
> ’ > 7 ] k) \ 3\ ’
dvripaow, dvripdoews & ovdév ava uéoov,
davepor S1v év Tols évavriois éorar 7O perafy.)
\ 7 3 a /7 4 2 3 ~ 0
208 p perald 8¢, els & méduke mpdrepor® ddirvelofou
\ 4 N k] a ¥ / \
25 70 perafdMov 7 els & éoxarov peraBdMer kata
~ k3 ’
dvow ovvexds perafdMov. év élayloTois &’
éotly 70 peTafd Tpuoiv: Eoyatov pév ydp éoTi Tijs
ueraBolis 76 évavriov, cuvexds 8¢ kiveltar TO
unbév 4 Srv SAiywoTov Sialelmov Tob wpdypaTos
~—u1) Tob xpdvov (00dév yip kwAler Siadeimovta,
50 kal efvs O0¢ pera Ty Vmdrny @léyfacfar Tiy
vedTqy) dA\a 70D mpdyparos—ev & kiwelTac.
TobTo 0¢ & Te Tals KkaTd Témov kol év Tals dMats
peraPolals davepdv. évavriov 8¢ kard Témov TO

1 [This sentence stands here in Themistius. It is clearly
out of place in the mss. (here and at Met. 1069 a 2) after
drryracin 227 a 7. Prantl proposed to place it after gpavepby
226 b 82. The logic would be improved by also transposing
the next sentences thus: év é\axlorows & éoriv 10 perald rpioive
Eoxaroy pév ydp éore Ths peraBolis 1O évavriov, meTaly 8¢, els
8 .. . owex@s peraBdN\ov. ouvexds 0& kweitar, kTA. But
Themistius does not support this.—C.]

2 Srpéfepov Them. 172. 24, Met. 1068 b 28: mpdrov codd.

¢ [&oxaTov pév ydp krh.. Literally, ‘ for extreme (as used in
the above definition) means the contrary, in a process of
change.”—C.]

® Colour, for instance, or pitch, not necessarily °dis-
tance.” The meaning of the qualification ‘only the mini-
mum ’ has perplexed the commentators, but it is shown at
239 a 20 that there is no minimum of anything continuous,
and therefore no break (however small) would be the
minimum in a continuous thing. So the definition resolves
itself into ‘no break.’

¢ [Literally, ‘For there is nothing to prevent one from
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They * touch’ each other when their extremes are
in this sense ‘ together.’

Since all change is between opposites, and opposites
are either contraries or contradictories, and there is
nothing between contradictories, it is clear that the
intermediate or ‘ between ’ can only exist when there
are two contraries. B is ‘ between’ A and C if any-
thing passing (locally or otherwise) by a continuous
change in accordance with its nature must necessarily
come to B before it reaches the extreme C on its way
thereto from A. ‘Between’ implies at least three
terms : the ‘ whence ’ of the passing, the opposite of
the whence, namely the * whither,” and something on
the line of passage, nearer to the whence than the
whither is @ ; and the passage is ‘ continuous” if there
is no break or leap in the course—or, if any, only the
minimum. I am speaking of a break not in time, but
in that with respect to which the changing thing is
changing ? ; for in time the bottom note of the dia-
pason may be followed by the top note (which consti-
tutes the maximum possible break or leap in the scale)
just as immediately as any two notes severed by the
smallest conceivable interval. All which applies not
only to changes of place but the other kinds of change
as well. In the local application of the word, one
thing is the * contrary ’ of another, if it is farther from
it, in a styaight line, than any other individual thing
leaving a gap (in time, and yet covering the whole course
‘ continuously,” e.g. a man walking from London to Cam-
bridge may stop a night at Hitchin and yet cover every
yard of the road), and, on the other hand, the highest note
can be sounded by a player immediately after the lowest’
(but then, though there is no gap in time, he will not have
covered the musical interval ‘ continuously.” So continuity

of time does not involve continuity in the change. Cf.
264b 6).—C.]
+ 87
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! [rwi all mss. here. At Met. 1068 b 35 Ab-has i, the
rest rwds —C.]

-

¢ [The rendering ‘ contiguous ’ is justified because © in no
passage other than the present is there any attempt to dis-
tinguish éxéuevor from amréuevor,” Ross on Met. 1068 b 26-
1069 a 14.—C.]

® Cf. continent=continuous land unparted by sea, a
‘ continent ’ person, one who can ‘ hold himself together.’
In Greek and Latin the etymological implication of the
phrase is more general and obvious than in English,
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of the same order in the field under consideration.
The straight line is chosen because, as the shortest,
it is the only definite one between any two positions,
and a measure or standard must be definite.

One thing is ‘ next in succession’ to another if it
comes after the point you start from in an order deter-
mined by position, or  form,’ or whatsoever it may be,
and if there is nothing of its own kind between it and
that to which it is said to be next in succession. (By
‘ nothing of its own kind ’ I mean, for instance, that
there must be no other line or lines between one line
and the line to which it is next in succession ; or no
monad or monads, or no house or houses, between
the one next in succession and the one it is next in
succession to. But there is nothing against a thing
being said to be next in succession to another because
things of a different kind to themselves intervene
between them.) For what is next in succession must
succeed something and be a thing that comes later ;
for no one would say that ‘ one ~ comes next in suc-
cession to ‘ two,” or the first of the month to the
second, but the other way round.

* Contiguous’ ¢ means next in succession and
touching.

Lastly, the ‘ continuous’ is a subdivision of the
contiguous ; for I mean by one thing being continuous
with another that those limiting extremes of the two
things in virtue of which they touch each other be-
come one and the same thing, and (as the very name
indicates) are ‘ held together,” ® which can only be if
the two limits do not remain two but become one
and the same. From this definition it is evident
that continuity is possible in the case of such things
as can, in virtue of their natural constitution,
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@ Cf. Vol. I. Introd. p. 1. The more general and
abstract has the rational priority, but the more concrete
and particular the experiential priority. Abstract numbers
are ‘nexts’ to each other (for in the abstract there is not a
monad between the monad and the dyad, or between the
two monads of the dyad), but abstract numbers must be
spaced and cannot touch one another. 3

® [Aristotle here draws a controversial conclusion against
those Pythagoreans who identified the monads of which
numbers are composed with points, existing in space, of
which bodies are composed, and interpreted ‘ All things
(bodies) are numbers’ in this literal sense. (See Met.
1080 b 16 and Ross ad loc.)—C.]

¢ [According to Aristotle, two pomnts cannot touch each
other without coinciding; but he may be thinking of the’
Pythagorean ‘ points,’ which had (indivisible) magnitude and
40
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become one by touching; and the whole will have
the same sort of union as that which holds it
together, e.g. by rivet or glue or contact or organic
union.

It is further evident that of these terms—* next-in-
succession,” ‘ contiguous,” ‘ continuous —‘ next in
succession ’ is the first in logical order. For things
that touch each other must be nexts-in-succession,
but nexts-in-succession need not be touching ; and
accordingly ‘ next-in-succession’ is a property of
things of a higher order of abstraction, such as num-
bers, where there is no question of contact.? And
again, if things make a continuous whole, there must
be touching ; but if they touch, it does not follow that
they become continuous ; for it does not follow that
their extremities become identical if they come to-
gether, but they must have come together if they
have become identical. Thus, genetically, natural
coalescence comes last of all ; for if the extremities
are to coalesce, they must come into contact; but
not all extremities that come into mutual contact
therefore become identified, while obviously things
incapable of touching each other are also incapable
of natural coalescence.

It follows that if, as they say, there were such things
as sejunct points and monads,? then the point and
the monad could not be identical ; for two points could
touch each other,® but two monads can only be next-
in-succession to each other. And between any two
points there can be found intermediate points, for

position in space. So far, this argument and the next are
ad homines ; but that numbers (and hence the units com-
posing them) cannot touch is common ground. See the
next note.—C.]
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¢ What is actually in the text is ‘every line lies between
two points.” So too ‘there need not be anything between,
etc.” The commentators are agreed as to the meaning, but the
expression as it stands is strange, not to say perverse.

Aristotle’s logic can be saved by translating: Also
there can be something between two points, for every line is
between points; but 1t does not follow (that there can be
anything) between the monads (units) composing numbers,
for between 2 and 1 there is nothing at all.’ %wo Pyth-

CHAPTER IV
ARGUMENT

[There are various senses in which a movement or change
may be said to have unity (227 b 3-4).

(1) All changes are generically one, which fall within the
same category, or summum genus, of entities (b 4-6).

(2) All changes are specifically one, which fall within one
indivisible species of entity. There are also the intermediate
cases of the divisible species which lie between the highest
genus and the lowest species (b 6-14).

It might be suggested that specific unity could be claimed
Jor any change that returns to its starting-point. But,
since a point may do this either by vibrating to and fro along
a straight line or by going round a circle, we should then
have to say that vibration and circulation are specifically
identical, which they are mot. Also it would mean that
different modes of covering the same track (such as walking
and rolling) would be specifically identical, which they are
not. So our requirement that ‘ that in which the change
42
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between every two points there is a line2 and in
every line there are points ; but there can be nothing
between two successive numbers, the monad and the
dyad for instance.

So now the meaning of ‘ together’ and * apart,’
‘touching,” ‘between’ and ‘next-in-succession,” ‘con-
tiguous " and  continuous ’ has been set forth, and also
of what things these several terms can be predicated.

agorean points can indeed (as Aristotle has just said) be in
contact, but they can be at the two ends of a line with a row
of contiguous points (constituting the Pythagorean line)
between them. But the numbers of the series 1, 2, 3, etc.
and the units composing these numbers are (according to
the Pythagoreans) separated from one another by ‘ nothing’
—a ‘void’ (218 b 28), which cannot be filled by a row of
units connecting the numbers or the units.—C.]

CHAPTER IV
ARGUMENT (continued)

takes place’ must be an indivisible species is to be under-
stood as applying both to the track followed and the mode of
progression (b 14-20).

(3) 4 change has absolute or unqualified unity, when it
is one in essence and numerically. The conditions to be
satigfied are : (@) that ‘in which’ the change takes place
must be an indivisible species, (b) the time occupied must be
essentially one and unintermittent, and (c) the thing moved
must be essentially one thing (not merely accidentally one,
like a man and s colour) and numerically one (not merely
specifically one, like two particular instances of the same
sort of change) (b 20-228 a 3).

With respect to this last condition difficulties might be
raised. Suppose one and the same individual repeatedly under-
goes a change that is specifically the same. Is the change then
one and the same? Only if we admit that one and the same
thing can exist, cease to exist, and then exist again (a 3-6).
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ARGUMENT (continued)

Another problem : According to the doctrine of Flux, my
body (the subject of changes of state and affections) is itself
becomung different at every moment. Can its state of health,
then, be one and the same from dawn till now ? If so, why
not say that my state of health which I had and lost is one
and the same as my state of health which I now have ? Here
we must distinguish. (a) If we accept the Fluz doctrine, all
the states of the changing body must be numerically different
at different moments ; but (b) if a state (and a fortiori its
subject) can remain one and the same for a stretch of time
(e.g. from dawn till now), then there can be two numerically
different actualities of the same potentiality in the same
subject (two actual states of health) separated by an interval,
and we need not say that these are one and the same. Or
we might say they are one and the same, if it is possible to
hold that one and the same thing can ewist, cease to ewist,

21bs  Mia 8¢ kivmois Aéyerar moMaxds: 70 yop &
moMaxds Aéyouev.
Féver pev ody pla karo Ta oxrpara Tis kary-
5 yoplas éoriv: dopd. uév yip mdoy dopd TG yéver
pia, dAdolwais 8¢ dopds érépa 7 yéver.
Eider 8¢ pia, Srav 74 yéver ula odoa xal év
arope €ider §. “olov ypduatos uév elow Sagopal:

! [The clumsiness and repetitions of the following sentences
could be remedied by transposing Aevxéryros & ovkére and
reading dmA@s for r¢f (w&s H: rws Simplic. 882. 22) in L 11
as follows: olov xpwuaros uév elow diagopal—roryapody &NNy 7
elder péhavots kal Aevkavois—Nevkbryros & obkérey maca oy
Aebkavows wdoy Nevkdvaer 9 alrh kar eldos Zorar, kal wéoa
néhavois peldvoet.  S1d amAds elder pla Nevkavois Aevkdvoe
wdoy, e & orw d76° kvA. © For instance, “ colour ** has specific
differences (e.g. black and white)—accordingly, the processes
of blackening and whitening are speciﬁcal%y different—but
‘whiteness’ has not; so every case of whitening or of
blackening is specifically the same as every other. Hence
absolute specific unity will subsist belween every whitening
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ARGUMENT (continued)

and exist again. These difficulties are, however, outside our
scope (a 6-20).

In order to be ‘ one’ absolutely, a change must have con-
tinuity. This means that there must be no shift from a
change of one specific kind to a change of another kind and
no intervals of rest in the time occupied (a 20-b 11).

(4) By the unity of a motion we sometimes mean that it is
complete (b 11-15).

(5? Another meaning of unity is uniformity. Uniformity
or its opposite is found in changes of every kind, in respect
of their path, time, goal, and manner (quick and slow).
Any movement that is onme and continuous can be either
uniform or not. Butamovement composed of two specifically
different movements cannot be umiform. Therefore such
movements cannot be one and continuous (b 15-229 a 6).
¢ O~E single movement,’ or * change ’ is an ambiguous
term, because ‘ oneness’ itself has a variety of mean-
ings.

(1) Changes are of one kind generically when they
fall within the same category of existence ; thus,
every kind of local movement, or change as to place,
is generically one with every other; but a change
of quality would differ from it generically.

(2) Changes are of one and the same kind specifi-
cally when they are identical both in the genus and
in the species specialissima ® to which they belong.
Thus, all changes of colour constitute a species

@ [Or ¢ indivisible species.” In a Table of Division of a
genus into species and subspecies, we arrive finally at a
lowest species, which cannot be further subdivided by a

¢ specific difference,” but is directly predicable of existin,

individuals, whose ‘ form ’ or ¢ essence ’ it constitutes.—C.
and every other; but, since certain terms are both genera
and species, clearly the changes in such cases will be
specifically identical in a sense, but not absolutely.—C.]
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Tovyapody A\ 7@ elder pélavals kal Aevkavois:
wdoa 8 otv* Aedkavols mwdon Aevkdvoer 1 adT)
kot eldos Eorar, kai wdoa pélavois peldvoer.
’ 2] k] 7 \ ~ 37 ’ /7
Aevkdryros & odkéris 10 TH elder plo Aedkavors
4 4 b y ¥ b4 k] (53 A 7 L4
Aevkdvoer mdon. € & éotw &0 4 kail yérn dua
A\ I 3y 7 ~ e ¥ L4 b4 ’ b4
kai €idn éotly, 8Hov s €oTw s €lder pla éoTar,
dmAds 8¢ ula e€ldev o olov 7 udbnois, el 1
Y 7 A 1 ¢ / /. \ ~
émomiun eldos pév Imohfews yévos 3¢ TAV
émaTnudvy.
,A Ve k] » 3 ’/8 I3 2 o
moprjoeie 8 dv Tis €l elder plo kivnois, Srav
> ~ Y P 3\ 3 \ 3 A\ ’ P
éx 70D adTod 7O adTo els TO adrd peraBdAdn (ofov
ﬁ [.LLIO, a'ﬂ'ypxr‘] éx T008e ToD Témov els TVde TOV
/ 4 \ 4 3 \ -~ » (4
Témov mwdAw kai wdAw). € 8¢ Todr, éoTar 1
KUKA ¢ !’ ~ ,0 ¢ 7 (4 L) 4 \ (4 ,A
odopia. T edfudopia 7 adri, kal 7 kvAwois
-~ r N 7 \ k) @ N o -~
i) Badloe. %) Sudpiorar, 16 év & dv érepov §) TH
b4 o e /7 ’ \ \ \ ~ k] ’
€lder, 0L €Tépa kivnois® T0 B¢ Tepipepes Tob edlféos
érepov TG elder.
Téver pev odv kal eider wximois pla olrws:

1 [&" ofiv EH, odv cett.—C.]

¢ The others being general opinion or original and personal
sagacity. Cf. De anim. 417 a 31, 427 b 25.

® [This interpretation (given by Themistius) of 70 é& ¢
covers the case of the vibrating or circulating point, but not
the difference between walking and rolling (two specifically
different modes of traversing the same path). Simplicius
(884. 3) observes this and supposes that 70 év ¢ means the
mode of movement, not the path. But the earlier statement
referred to can only be 227 b 6 érav . . . év dréuw elder F.
and this covers both the track and the mode.—C.]
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within the genus of quality, but not a species specia-
lissima, for changing towards black and changing
towards white differ specifically ; whereas all changes
towards black are identical with each other both in
genus and species specialissima, and so are all changes
towards white. Whiteness itself, then, can no longer
differentiate classes of motion towards itself ; hence
all such motions are specifically one. Of course, if a
certain group forms a genus with respect to its own
subdivisions and a species with respect to a higher
genus that embraces it and others, its members are
the same generically and in a certain sense specific-
ally as well, but not in the absolute sense of be-
longing to one and the same species specialissima.
Thus ‘ acquiring knowledge by instruction ’ is generic
in that many different kinds of knowledge may be
gained by instruction, but instruction itself is only
one specific way, amongst others,® of coming to
belief in things.

The question might be asked whether all motions
of an identical mobile from a given position to the
same position again (as a single point may move
from this place to that again and again) are specific-
ally one and the same ; if so, then rectilinear and
circular motion, or walking and rolling along, would
be specifically one and the same. We should reply :
It has been laid down that if the path traversed ® is
specifically of a different kind, as the straight line
and the circle are, then the movements are different.

We have now seen what constitutes generic and
specific identity of motion.
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4 ~ by ’ 4 < -~ y 7 ’ 1 ~
227b dwAdds 8¢ plo kivyois 7) 7 ovoig ploe kal TO
dpilbud. Tis 8 7 TowadTy, 8fAov Sedopévois: Tpia
4 3 \ 3 1 oA 7 A /4

ydp éoTi Tov apbudv mepl & Aéyopev TV kivnow
L4 v o \ o 7 3 o 3. 7 * 7
—6, kal &v @, kal Ote. Myw & O dvdykn elval
95 Tt TO KwoUpevov, ofov dvlpwmov 7 yxpvodv,! kal

» ~ ~ ? 3 ’ w3 7
& 7T Tobro kwelofar, ofov & Témw 7 & mdle,

'é A -~ ~ s

kal moré, év xpdvw yap wav kwelrar. ToUTwy 3¢
\ \ 6 ~ yé N ~ N ’ 3 \ 3 ~
70 pév elvaw 7@ yéver 7 7@ elder plav oty v TH
mpdypare & & kwelrar,® 76 8¢ éyopdrpt & TH
'é \ \ ¢ ~ ’ 3 4 / v
Xpovw, 16 8¢ dmAds plav év dmaot TovTois kal év

b

\ Q. 8 ~ % \ x> Ky Y 1‘8 \
30 W 'yap €V O€L €Wval Kat aTouov (OLOV TO €L OS), Kat

‘ \ ¢ kS \ 7 b4 \ \ 7 1

76 87€, olov TOV xpdvov éva kal w1 Sialelmew, xal
\ /7 o - M \ 7 L4

76 KwwoUpevor &v elvar pn kata ovuPefnrds (Gomep

76 Aeviov pelaiveofor kal Koploxov Padilew &

3¢ Kopiokos kal Aevkdv, dMa katd. ovuPefnrds),

228a undé kowdy (ein yap dv dpa 8o dvfpdmovs

1 [xpvodv is suspicious. Themistius 175. 6 olov Tov &rOpw-
wov 7) 10 dorpov.—C.

2 [The Oxford translation adopts Bonitz’s insertion after
kwetrar Of 70 8¢ 7@ Imoxeyuévy piav év TQ mpdypar. § kweirar,
‘it is the thing moved that makes the motion one in
subject.’—C.]

3 [éxouérmy Oxford translation (¢f. Simplic. 885. 2 & 8¢
cuvexds xpéros kab’ abrdy éxouévas wowel Tas kwiaets): éxbuevor

#v codd.—C.]

¢ [Or, ‘the medium (viz. the species) must have the
(absolute specific) unity of the indivisible species,’ not merely
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(8) But for a change to be absolutely and individu-
ally “ one,’ it must be not only of one and the same
specific nature, but essentially and numerically one
change. What sort of change satisfies this descrip-
tion will appear on analysis, as follows. There are
three things that we speak of as factors of move-
ment : the subject, the track followed, and the
‘when’ of the passage. I mean by the ‘ subject’
(say) the man or the gold that shifts from here to
there, and by the ‘ track followed ’ the actual path
or the successive gradations of quality over which
the progress extends. The ‘ when’ speaks for itself,
for all change takes place in time. Of these three
things, the unity of the medium through or over
which the track passes determines the generic or
specific unity of the change, and the continuity of
the time occupied determines its unbrokenness ;
- so that, if we add the identity of the subject, the
oneness will be unqualified. For the medium must
be one, not only generically but specifically,® and
the ‘ when,” to wit the time of passage, must be un-
brokenly one and not intermittent, and that which
moves be one essentially and not only incidentally.
This last qualification means that if Coriscus, who is
pale, is walking and getting bronzed at the same
time, though the pallid being who is getting bronzed
is also walking yet the identity is only incidental and
not essential to either of the two different changes
that are taking place. Nor is a movement or pro-
gress one and the same (although it be the same in
itself and in the time it occupies) if it is made in
common by several subjects ; for two men may be

movement in a circle.—
VOL. 1I E 49
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28a dyidlecloar Ty admy Vylavow, olov Sdbaluias:
aAX’ od pla adry, dAX’ €lde pla).
To 8¢ Zwkpdry v adripy pév dMolwow
dAowodobfar & €ibe, év dMw 8¢ xpdvw kal wdAw
5év A, e pév ddéxerar 70 Plapdv mddw &
’ -~ 3 ~ L4 bl 1 ¢/ 7 b \
ylyveobar 7§ aplfud, eln dv kai adr pla- el 8¢
Id ¢ 3\ \ I3 8’ 4
wi, 1 adTr) pév pla 8 od.
"Exet 8 dmoplav Tadry mapamdnoiay kal mérepov
’ 4 4 1 o ¢ e b \ 4 -~
pla 7 Yyen kal GAws ai éfes kal Ta mdby TH
3y 7 N 3 ~ 2 . 7 A
odole elolv év Tols odpaocw: kwolueva yip
7 A3 \ e kd \ € 3\ \
10 gaiverar T Exovra kal péovra. el 81 1) adry) kol
’ (94 A ~ ¢ 7/ \ ’ k] N Ve
pia 1) éwbev kal viv dylaa, 8ia 7( odk dv xal Srav
\ 4 7 M c / \ o k] 4
dwahimrdv Adfy mddw i dylewav, kal alir kdkeln
’ -~ D> ~ N ” ¢ \ 3 A\ 7 \
pla 7§ dplfud dv eln; 6 yap adrés Adyos. whaw

~ 4 o bl \ / \ -~
TooobTov Siadépel, 8Tu €l pév So 76 adTd TodrO

@ [Perhaps a reference to the Pythagorean doctrine of
recurrence recorded by Eudemus (Simplic. 732. 30): *If
one could believe what the Pythagoreans say, that things
numerically one and the same recur, I shall be talking to
you with my staff in my hand and you will be sitting just
as gg])u are now and everything else will be just the same.’
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in process of being cured of the same disease (say)
ophthalmia, and at the same time, yet the cure, or
progress to health, though one and the same in kind
in both cases, is two cures and not one and the same
single cure.

But if Socrates once again passes through the same
specific modification that he has passed through
before, then, if we consider it possible for that which
has perished to come into existence again and be
individually and numerically one and the same,* we
may say that Socrates is making ‘ one and the same’
recovery, for instance ; but if we do not admit the
above-named possibility, we shall say that he is
making ‘ the same ’ recovery but not ‘ one and the
same.’

Another question, analogous to this, has been
raised : Has health, or any other state or affection
that occurs in material bodies, an essential unity,
since the bodily seat of them is supposed, by some,
to be in a perpetual state of movement and flux ??
Now, if my health this morning is one and the same
state as my health at this moment, why should not
the health I lost and then recovered after an interval
of time be likewise one and the same numerically ?
The reasoning seems to be the same. There is,
however, this much difference : (a) if this same sub-
ject is (at the two different moments) two things in

® The Heracleitean doctrine. If our bodies themselves
and all the things revealed to us by the senses are momen-
tarily mutable, how can there be any enduring identity
at all? [galverae may mean: ‘It is an observed fact,’
though the statement that it is observed fact may be put in
the mouth of those who raise the question, the physicists
mentioned at 265 a 2.—C.]
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2082 oUTws T® dptud, kal Tas €es dvdyxn' (ula yap
15 dplfud évépyeia évos dplfud): el 8 %) s ula,
{ows ok v T 86éeié mw pla kal 1) dvépyeta elvaur

étav yap madonrar Padilwv odkére éorar

»

Bddiows, mdhw 8¢ Padilovros éorar. € & odv
I3 A € k] 4 3 /. > N \ 3 _\ [ \
pla kal 7 adrmj, édéyorr” dv 716 adTé & kal

1 [Alexander (Simplic. 889. 8) recorded the reading &r. el
ey 0o olrws T¢ Apibup, xal Tas éfes dvdyxkn, understanding
the subject of el uév 8o to be 7o Vroreluevor 74 Eker, Smep Oud
Ty guvexd pow ob péver & 1¢ dpfud. I believe this is right
substantially, but the necessary subject cannot be supplied
from the context; it must be mentioned. Hence 1 have
retained 73 alrd Toiro with mss. other than EH (which have
3¢ for 76) and I (which omits 70). The objections to supply-
ing al &tes as the subject of ei uév %o are: (1) This involves
changing éfeis (before dvdyky) to évepyelas and so introducin,
a distinction between an actual state (éts) of health ang
activities (évépyecar) resulting from that state. There is no
question of such a distinction in the cases mentioned, but
only of slates of health which are actualities (évépyeiar).
Activities only come in later in the illustration from walking.
(2) The resulting statement does not seem to fulfil the
promise of rogobror diapéper by stating any difference that
distinguishes the cases in question. But the reading and
interpretation must be taken as very uncertain.—C.]

¢ [My body is the subject (ymoxeluevor) which has the
capacity for states (étes) of health or disease. Any such
& which is actually realized at any moment is, with re-
spect to that capacity, an ‘ actuality > (évépyeia). évépyea here
means in particular an actually realized state, though the
statement is true if évépyeia is taken also to include any
‘ activity * arising from such a state. The argument is: If
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the sense under consideration, viz. numerically two,
thén it follows at once that its states must be numeri-
cally two, for the numerically different subject must
have a numerically different actuality ¢; whereas
(d) if the state is one (over a stretch of time), that
may not be considered sufficient ground for saying
that the actuality can only be one numerically ; for
when a man stops walking that act of walking ceases,
but (he retains his power of walking and) when he
starts again, there will be a second act of walking.?
But, apart from that distinction, if we say that my
health is one and the same, it may be possible that
one and the same thing should cease to be and exist

we accept the flux doctrine, that my body becomes a different
thing (numerically) from moment to moment, then of course,
its actual states, such as health (whether enjoyed continu-
ously or at intervals), must also be different things numeri-
cally from moment to moment. The change of the subject
to a numerically different subject must carry with it a
similaé c]hange of all its capacities, states, affections, activities,
etc.—C.

b [Supposition (b) abandons the flux doctrine. Aristotle
supposes his own view : that the subject with its dwduers
and éfers can remain one and the same over a length of
time, and its duvdueis and &eis can (as in the illustration from
walking) have numerically different actualities (évépyeiar)
separated by intervals. We can thus assert that my state of
health, considered as the actuality of my capacity for health,
can subsist either as one and the same actuality continuously
from morning till now, or as a series of numerically different
actualities separated by intervals of ill-health; just as my
one power of walking can have many instances of activity
separated by intervals of inactivity.—C.]
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228a Ppleipeafor Kal elvar moMdkis. abrar pév odv
20 elow ai diroplaw éfw Tis viv oxéfews. .
’Emel 3¢ ovveyns mdoa kivmois, Ty Te amAds
‘u:,'o‘w dvdyrn kal ouveyd) elvas (elmep mdoa Suarper),
kal €l ovvexrs, plav. od yap wdoa yévorr’ v
ovvexns wdom, Gomep 008’ dMo oddév TG TuxdvTL
T0 TUXOV, dAAG Gowv év Ta é&oxata. €oxara 8¢
%5 7®V pev ok éoti, TOV & éoTiv dy\% ) /e’c’b‘ec Kal
?:/Lu'vaa' nlds yop c’i‘v dparro 7 &v yévoiro T
éoxarov ypauuds kol Padloews; éyduevar pév
oty elev dv kal ai u1) adral 7@ elder unde 74 yéver
Spapwv yap dv Tis mupéfeier €00Ys, kal olov 1)
Aaumas éx Swadoyijs dopa éyouévy, ovveyns & ol
80 keiTar yap TO ovvexés, v Ta éoyara &v. ot
éxduevar kol épeffis elov TH TOoV xpdvov elvar

¢ [A further suggestion for a line of argument that might
be taken, if we were to pursue this discussion. Even if we
do not take the view put forward in (b), but suppose that
two actual states of health separated by a interval of ill-
health are not numerically two actualities but one and the
same actuality, that might be defended on the supposition
suggested above (228 a 5), that one and the same thing
can exist, cease to exist, and come into existence again.
I am responsible for the reading and interpretation of this
paragraph, as I could not construct any text that would
correspond with Dr. Wicksteed’s rendering, which may have
been provisional.—C.}

b [e.g. the indivisible monad (Simplic.).—C.]

¢ [Aaurds was the official name of the torch-race itself,
Simplic. 892. 1 quotes Plato, Rep. 828 o Aaumés &orac . . .
a¢’ lrrwy 14 fe.—C.]

4 Cf. p. 34 note a.

¢ [Understanding éxdéuevar in the sense defined at 227 a 6
(succession and contact). But Aristotle seems here to use
éxbuevov loosely, for he has just said that movements which
are not even generically the same can be éxbuevar (conse-
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again many times over.* However, these problems
lie outside our present inquiry.

What constitutes the unity of a movement ? Not
its indivisibility (for every movement is potentially
divisible without limit), but its uninterrupted con-
tinuity. Thus if a movement is strictly one, it must
be continuous, and if continuous, one. Itis impossible
for one movement to be so united with any other
movement, taken at random, as to make the two one
movement ; for continuity is in no case possible be-
tween things taken at random, but only between such
things as have limiting extremes capable of identify-
ing coincidence ; and there are things ? that have no
limiting extremes at all, and others whose limiting
extremes, though called by the same name of ‘ end,’
are of differing nature ; for how can the ‘end’ of a
walking come into contact with the ‘end’ of a line
and become identical with it ? It is true that move-
ments differing not only in species but in genus may
come next-to-each-other-without-interval, for a man
might catch a feverish cold at the moment when he
stopped running ; and a torch ¢ passed from hand to
hand might be carried first by one runner and then
by another with no interval between. But the
¢ carryings,” each pertaining to a different ‘ carrier,’
would not be continuous ; for we agreed that things
can only be continuous with each other when the end
of one and the beginning of the other are identically
unified.# Thus the running and taking fever are
‘ nexts without contact ’ because there is no break of
time between them, and on the same ground the two
carryings are ‘ nexts by contact ’ ¢ with each other,

.c_‘it(i:v]e)’ but he can hardly mean that they can be in contact.
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2282 ovveys), ovvexds 8¢ 7( 7Tas kwijoest Todro &,
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5y8p Ppepety dvdyxn. moMal odv kal od pla %
kbmois, dv éorw dpepla perafd: dote € Tis
kivqous ordoe Suadapfdverar, ob pla 08¢ cuveyrs:
Stadapfdverar 8¢, €l perald ypdvos. ThHs 8¢ T
lder ) wds kal € piy Swadelmerar 6 xpdvos, 6
p&t xpdvos €ls, @ €ider 8 7 kbmows A v
0 ey yip plav dvdyky kal 7@ €lder plav elvai,
radry & dmAds plav odk dvdykm. Tis uév odv
ktymais dmAds pla, elpnroc.

"Eru 8¢ Myeraw pla kal 7 tédeos, édv Te rara
yévos édv Te kar’ €ldos 3 édv Te Kkar oloiav,
domep kai éml TAY dMwy 16 Télewov Kkal GAov ToD
&vés. Eoru & Sre xdv dredys § pla Aéyerar, éav

159} pdvov ovvexris.
"Ere & dws mapo Tas elppuévas Aéyerar pia
1 [uév Bonitz: pév vap codd.—C.]

@ Cf. p. 34 note a.

® [More literally, ‘ Accordingly they (movements falling
under different species or genera) are contiguous and newxt-
in-succession by virtue of the continuity of the time, but
continuity requires that the movements themselves shall be
continuous, 7.¢. both must have an identical extremity.’—C.]

¢ One material entity, one animal, or one man, must be a
complete or whole. One mathematical entity, one mathe-
matical figure, one circle,

56



PHYSICS, V. 1v.

but there is a break in the continuity of the carryings,
since the end of the one does not become actually
tdentical with the beginning of the other,® as in the
case of continuous movements.? So that for a move-
ment to possess absolute unity and continuity (a) the
movement must be specifically the same throughout
the course, and (b) the mobile must retain its numer-
ical identity, and (c) the time occupied must be ‘ one’
in the sense explained above. The time must be one
(¢.e. continuously occupied by the motion) so that no
intervals may break the movement; for if a move-
ment leaves gaps of time, those gaps must needs be
occupied by station, and if station is inserted between,
the motion is not single but plural. So if any motion
be interrupted by station, it is not one or continuous ;
and it is so interrupted if there are gaps in the time.
Again, if the movement be not of the same kind, even
if the time occupied be continuous, the movement
is not, for the time is ‘ one,” but the movements, since
they differ in kind, are not ; for in order to be one, a
movement must have identity of kind, though it may
have identity of kind without necessarily being one
in every sense. This, then, suffices to define the strict
conditions of one-and-the-sameness in movement.

(4) Sometimes we mean to imply, by calling a thing
‘one,” that it is complete in itself, whether we have
the genus or the species or the individual in view.t
And so with motion, a whole, complete in itself, may
be implied by ‘ oneness.” Sometimes, however, a
motion, even if it be not complete, is called * one,’

rovided only that it be continuous.

(5) And in addition to all these meanings, by calling
a movement ‘ one and the same’ we may imply that
it is wniform throughout its course ; for though we
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1 [drwpallo E, Oxford translation.—C.]

@ [Cf. Themist. 176. 28 uaMov 8¢ pla kivyows kal % uaky
Tiis_avwudhov' THY yap drduador diapely olkacy ai éEalhayal,
and Alex. ap. Simplic. 895. 27. But the sentence may be
rendered : ‘ But the difference (between uniform and not
uniform) seems to be a difference of degree (rather than
of kind),’ and connected with the following statement:
* It occurs in every sort of movement.’—C.]

® [* Tapering spiral,’ like the convolution (éAw#) of a
snail-shell. Apollonius of Perga (born about 262 s.c. ?)
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may ascribe a certain unity to a movement that varies
in form over different portions of its course, yet that
which is uniform (the movement on a straight line,
for example) is one in a fuller sense ; for you can
divide what is not uniform into sections not similar
to each other. So that the oneness that includes
uniformity seems to be more one than that which
does not.? This distinction between uniformity and
varioformity applies to all forms of passing-here-to-
there ; for a change of quality may be uniform, and a
local passing from here to there may be over a uni-
form course (for instance, on a circle or a straight
line), and the same with growth or expansion and its
reverse. And it is sometimes in the form of the track
that we find the determinant of varioformity in the
motion, for there can be no uniformity of motion save
over a track of uniform figure, not e.g. over a line bent
back at an angle, or a tapering spiral,® or any other
figure, parts of which taken at random will not fit
upon each other. But sometimes the variation is
neither in the form of the track, nor in the continuity
or discontinuity of the time occupied, nor in the
maintaining or reversing of the direction, but in a
quality of the motion itself ; for the variation may be
in its quickness or slowness, since a motion uniform in
speed may be called uniform, and varying in speed
varying. It follows that velocity is not special to any
one genus of change. Nor is swift and slow move-
ment identical with heaviness and lightness, for heavi-
ness always works one way, that of earth to earth,
and lightness always the other way, that of fire to

first demonstrated, in his lost book On the Cochlias, that one
type of helix—the cylindrical—is a uniform curve. Proclus
in Bucl. p. 105 Friedlein.—C.]
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229 a ad76. pia pev odv 7 avdpados T ovvexts (frrov
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ovvextis: wds yap v ely dpadns 1) é§ dAoidicews
ovykeiuévy kol popds; Séou yap dv épapudrrew.

1 [obk dv elqoar . . . al abroc: kal wh, odk &v einoav al (al
om. E) u xar eldos éxbuevar adirar (éxduevar xal adrac I) codd.
My reading is based on Themistius 177. 12 el Tolvvr iy pév
guvexd ral ulav klvmow évdéyerar kal dualhy elvac, Thy 8¢ éx 7OV
eldeL dagpepovody kufoewr guykeubvny dadvvaror dualiy elvat, odx
dv mwore ~yévorto 7 Towabry pla cuvexts, Tv und omalis.
assume that the xal %, which does not appear after rai
spaiy in Themistius (its presence or absence there does not
affect the argument), was part of an attempt to correct ai uj
kot eldos éxbuevar abrar. Theargument is: any non-uniform
movement can be one in the sense of being continuous
(though it has less unity than the uniform); and since any
motion of whatever sort that is one can also be uniform, both
uniformity and non-uniformity are always compatible with
being one and continuous. It follows that a movement
composed of consecutive movements of two different
kinds cannot be one and continuous; for uniformity is
not compatible with change of kind in the movement (e.g.
from alteration to locomotion).—C.]

CHAPTER V
ARGUMENT

[What is meant by one movement being contrary to another
movement or (as considered in the nmext chapter) to rest ?
(229 a 7-8).

The possibilities are exhausted by five alternatives. One
of these involves only one positwe goal, and this is the case
of coming-to-be and perishing. The remaining four have
two positive goals or opposites (a 8-16).
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fire ; but swift and slow are common to both alike.®
A movement that is not uniform, then, may have a
certain unity,in virtue of its continuity in time,though
a lesser unity than if it were uniform. An instance
would be a movement on a line bent back at an angle.
This ‘lesser,” here as elsewhere, implies an admixture
of the contrasted principle. And since any kind of
continuous change may be either uniform or not,
changes that succeed each other without interval, but
are not of like kind, cannot be one and continuous ;
for how could a progress compounded of alternate
changes of quality and of place be uniform? If it
were, a change of place would be capable of being
laid over a change of quality and exactly coinciding
with it.

¢ [Or, ¢ And so neither does that heaviness, or that light-
ness, which (causes motion) in the same direction—e.g. the
heaviness of earth as compared with earth, or the lightness of
fire as compared with fire—(constitute a specific difference).’
One piece of earth may be heavier than another, but both
naturally move downwards. Such differences are not
¢ specific,’ as are the heaviness of all earth and the lightness
of all fire, which cause these elements to move naturally in
opposite directions.—C.]

CHAPTER V
ARGUMENT (continued)

Two of them may be dismissed, as not yielding actual
motions that are in fact contrary, though they may be dis-
tinguished conceptually (a 16-27).

Two remain, which are really reducible to one : A4 * move-
ment ’ (change of quahty, quantity, or place) is contrary to
another when one is from A towards B, the other from B
towards A, 4 and B being opposites. Examples illustrate
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ARGUMENT (continued)

this. The change with only one positive goal is a ‘ change’
(viz. coming-to-be or perishing), but not °movement’
(a 27-b 14).
Movement from or towards an intermediate between two
22987 “Eru 8¢ Suopioréov mola xlvyois évavria kuwjoer:
Kal mwepl povijs 8¢ Tov adrov Tpdmov.
Awarperéov 3¢ mpdTov mdéTepov évavria wkivnois
109 ék ToD adTod TH €is 76 adro (olov 7 €€ Vyrelas
~ b e / K M ya \ \ 8 ~
7§ €ls ylewav), ofov kai yéveors kal plopa Soket,
¢ 34 3 ’ rS ¢ 3 e ’ ~ 3 ,
7 €€ évavriwy (ofov 7 é Vyelas Th éx vdoov),

<

< kd 3 ’ ® k] ¢ 7 ~ b ’

7 eis évavria (ofov 1) els Uyieav 7§ €ls vdoov),
¢

i

S PR PR Y

3 3 7 ~ y k] 7’ ® < 3 L4 s
é évavriov 7§ eis évavriov (olov 7 €€ Vyielas
~ k] 7 " ¢ k] 3 ’ k] 3 7 -~
T els véoov), 7| 1 é évavriov els évavriov TH
3 2 ’ 3 bl ’ k3 € 3 € 7 b
& édvavriov els évavriov (olov 7 éf Vyielas els
4 ~ 3 ’ 3 LN > 4 \ N
15 véoov Tf) €k véoou eis Uylewav). dvdyxy yip 7
&a Twa TovTwy elvar TV Tpémwv %) mwAelovst oD
yap éorw dMws dvriletvac.

» t] € \ k4 3 ’ ~ k) 3 7 y
Eore 8 % pév é€ dvavriov 7 els évavriov odk

b ’ * L] € I3 ~ b 7 € LAY \
dvavria (olov 7 €€ dyielas T els véoov), 1 adry) yip

y o2 \ ’ > 3 3\ y A o
Kat puat 7o JevToL 'y efvab OV TAUTO QUTALS, WOTEP

¢ [Because in this case there is only one positive goal—
existence—with its contradictory, non-existence. In the
remaining cases there are two contrary positive goals, and
these cases alone are considered in the following context, as
alone relevant to ‘ movement,’ i.e. change of quality, quan-
tity, or place. We recur to case (1) at 229 b 10, where it
appears that this is ‘ change,” but not ¢ movement.’—C.]
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ARGUMENT (continued)

opposites may be regarded as movement from or towards one
of the opposites (b 14-21).
Tlie definition of ¢ contrary movement’ is stated (b 21-22).

WEe must further determine what change or transition
is contrary to what other, and likewise as to cessation
from change.

To begin with: (1) are two movements contrary
when the one recedes from, the other approaches,
the same thing? So receding from health and
approaching health would be contrary movements.
This, one would say, holds for coming to be
and ceasing to be.* Or (2) should we say that
contrary movements recede from the opposite posi-
tions—that receding from health is the contrary of
receding from sickness ? Or (8) is the approaching
one opposite (health) contrary to approaching the
other (sickness) ? Or (4) receding from one opposite
to approaching the other? That would be ‘ from
health ’ contrary to ‘towards sickness.” Or (5)
‘ from the one opposite towards the other ’ contrary
to ‘ from the other towards the one ’? That would
be ‘from sickness to health’ contrary to from
health to sickness.” It must be either one, or more
than one, of these, for they exhaust the possibilities
of contrast.

Now (4) a movement away from the one opposite
and a movement towards the other (e.g. from health
and towards sickness) are not contrary, for they are
actually one and the same movement, though con-
ceptually they are different aspects of it and differ
in their definitions (as, for example, losing health is
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1 [véoavers FHI. Cf. 230 a 22: véocwos cett.—C.]

a A difference that is very sensible when we are leaving
one pleasant company to join another, for instance.

b [That a change towards something intermediate between
two opposites may be regarded as a change towards the
remoter opposite, is explained below, 229 b 14.—C.]

¢ Both vylaveis and vécavews (elsewhere véowas) appear
to be coined words. The translation has the advantage
of the original in so far as it employs one coined word
only. Aristotle’s economy of intellectual or imaginative
effort in finding illustrations is a noteworthy feature of his
style, though when he gives his mind to it he shows him-
self a master. ({The gist of Aristotle’s remarks is: Nothing
is gained by distinguishing case (2) from case (3). The
actual movement is the same in both cases, and would
more naturally be described in terms of case (3).—C.]
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conceived in reference to health, and approaching
disease in reference to disease).s Nor (2) should
contrary movements be defined as receding from the
opposite extremes respectively ; for receding from
either opposite coincides with approaching the other
opposite (or a point between; but of that more
hereafter),® but one would look for the principle of
opposition rather in approach than in receding ; for
the one is of the nature of getting hold of an opposite,
the other in the nature of escaping from it, and move-
ments take their names rather from what they are
changing to than from what they are changing from
— healthening * for passing from sickness towards
health, ‘sickening’ for passing from health towards
sickness.®

This reduces us to (8) the case of the movement
towards one opposite as the contrary of the move-
ment towards the other, and (5) the movement from
opposite A towards opposite B as the contrary of the
movement from B towards A.4 Now movements
towards one extreme really coincide with movements
away from the other, though they may be distin-
guished conceptually: ‘ towards health’ from *from
disease,” I mean, or ‘from health’ from ‘towards
disease.” ¢ And since ‘ change ’ is a wider term than

@ [The phrase 7 eis évavria éf évavriwv is used as a com-
pendious equivalent for 4 €& évavriov els évavriov T éf évav-
Tiov €is évavriov above (1. 13).—C.]

e [That is, apart from the (negligible) conceptual differ-
ence, case (3) is reducible to case (5), which alone remains.
This result of the whole analysis 1s stated in the next sen-
tence: One ‘ movement’ (i.e. change of quality, quantity,
or place)—as distinguished from coming-to-be and perishing,
which are included in the wider term ‘ change *—is contrary
to another when one is from A towards B, the other from
B towards A, A and B being contraries.—C.]
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@ [bmwoxeluevor here means ‘ something positive,” 76 kara-
¢doe dqhovueror (as explained at 225 a 6), including the
‘shortage,” which can be expressed positively (225 b 8).—C.]

¢ [Simplic. 904. 1 explains the point of the parenthesis :
‘being deceived by another’® is the proper antithesis of
learning (from another) ; the antithesis of ‘ being deceived
on your own account’ would be ‘discovery ’ (elpesis) on
your own account.—C.]

¢ Simplicius justly points out that these directions are
purely anthropocentric, the man’s largest dimension ¢ height *
being taken as ‘length,” and the other dimensions being
decided by the structure of the organism. But no one
knew better than Aristotle that such definitions are arbitrary,
and that east, for example, is to the right if you are looking
north and to the left if you are looking south, and that if
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s [At 224 b 31.—C.]

CHAPTER VI
ARGUMENT

[In what sense is rest contrary to movement? Generally
speaking rest is opposed to movement, as being the ¢ shortage ’
of movement ; and this applies to all species of movement.
But the question must be treated in more detail (229 b 23-27).

Every movement involves two opposites A and B. Rest in
A is the contrary of movement from 4 to B, not of move-
ment from B to 4 (b 27-81).

Rest in A is also opposed to rest in B ; while if we oppose
rest in A to any movement, that movement can only be move-
ment from A to B (b 31-230 a 7).

Where there are not two opposites, there is no ‘ movement’
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Now movements to something between such
opposites as have anything between them are to be
regarded in a sense as movements towards one or
the other opposite ; for the movement either way—
from a state between to either opposite, or from
either opposite to a state between—makes that
state between function as the opposite from which
it is receding or towards which it is approaching as
the case may be. Thus a thing on the way from
grey to white is as though on the way from black,
and from white to grey as though to black, and from
black to grey as though to white. For, in a sense,
that which is between is so called in contrast with
either extreme, as we have already noted.s

Contrary movements, then, as above defined, are
such as pass, the one from this opposite to that, and
the other from that to this.

CHAPTER VI
ARGUMENT (continued)

proper, but only © change’ with one terminal point, viz. the
coming-into-being of something or its ceasing-to-be. Here
we should not speak of ‘rest’ (the proper opposite of * move-
ment ’), but of ‘ unchangingness.” The thing can be un-
changingly in being. What is the opposite of this condition ?
(1) If the aiternative to ‘ in being ’ is sheer non-ewistence,
there is no opposite condition, for there will be nothing at all
to be in any opposite condition. But (2) if by  that which is
not’ we merely mean this ‘ matter’ which has not yet
acquired this ‘ form,” then this matter is something to which
we can attribute ¢ unchangingness in not being > what it will
be when it has acquired the form (a 7-18).
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ARGUMENT (continued)

In local change, either movement or rest may be natural
or unnatural. Does the same antithesis apply to other
kinds of movement and to coming-into-being and perishing ?
It may be argued that since ‘violence’ is * against nature,’
violent or enforced changes of all sorts can be called ‘ un-
natural.” So the contrast of ‘ natural’ and ‘ unnatural ’ is
common to all changes and states of rest. In place, for
example, the natural motion upwards of fire is contrary (1)
to the natural motion downwards of earth, and (2) to its own
unnatural motion downwards. So with rest : the unnatural
rest above of earth is contrary (1) to its own natural motion
downwards, and (2) to its own natural rest below. Thus the

220b28 "Emel 8¢ kwijoer od pdvov dokel kivmois elvon
2 ’ b \ A ] ’ ~ / ¢ ~
évavria dAXG kal fpeuia, TodTo diopiorTéov. dmAds
95 wév yap évavtiov kivqois wkwijoel, dvrikerrar Se
kal "Mpepla (orépyois ydp, éori & s kal 1
orépnais évavria Aéyerai), mod 8¢ moud,' olov 7§
KaTd Témov 1) KoTd TémWOV.
’AMa. Tofiro viv Ayerar dmAdst mdTepov ydp
Th évravbol® povi) 7 éx Todrov N 7 els TodTO
7 k4 ’ ~ M 14 1) \ 3 \
kbmois dvrikeTar; dHlov 87 8T émel év dvolw

1 [roug 8¢ moud. This correction, also adopted by the
Oxford translation, is favoured by the olor which follows,
and by Philoponus’s paraphrase (858. 32): wolg 6¢ moia, the
reading of all mss. and of Themistius 178. 4 and (apparently)
Simplicius 906. 20 may be due to wrong punctuation of the
preceding clauses.—C.]

% [évravfoi. At the other place cited in Bonitz’s Index
where this form occurs in Arisiotle, De caelo 295 b 23 of 8¢
péperar karh ¢low, kal uéver évravfol, there is the variant
évrabba, but not here. It is hard to believe that Aristotle
would choose to use évravfol here coupled with a word
negating motion (though in the D¢ caelo there might be a
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ARGUMENT (continued)

contrast of natural and unnatural holds of states of rest, as
well as of motions (a 18-b 21).

Though we recognize unnatural states of rest, we ought
not to speak of them as arising by a process of ‘ coming to a
standstill.” This term should be reserved for natural move-
ment of a thing to its proper place (b 21-28).

A thang in process of change (e.g. from health to sickness)
is partially still © in health,” partially already ‘ in sickness.
Can we, then, say that staying in health is contrary fo
¢ falling sick’? May we say the thing, in so far as it is still
in health, 1s in a sense at rest ? (b 28-231 a 2).

Conclusion (231 a 2-4).

Alternatwe statements of two problems already considered
(231 a 4-17).—C.]

Bur since we find a contrast not only between a
given motion and its counter motion but also between
experiencing that motion and being at rest from it,
we must examine this matter also. For, while the
opposite of a motion, in the full and proper sense, is
the motion counter to it, absence of motion is also
contrasted with motion, as being its non-accomplish-
ment (for non-accomplishment is a kind of opposite
to the ‘ might be ), and this holds in each particular
category, e.g. local rest is contrasted with local
motion.

This statement, however, is too general and needs
qualification. Is abiding here opposed to moving
hence or to moving hither? REvidently, since a
movement must be between two terms 4 and B,

sort of attraction to the notion of ‘ whither’ in of 8¢ ¢péperar),
while he couples évradfa with ¢épecbai. Perhaps évravi
should be read in both places.—C.]
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¢ [Simplic. 908. 21, interprets vmoxeiuevor here as the

‘ matter > which gains form in ‘ becoming.’ This can have

an existence of its own without the form it may come to

ain ; so there is something to be in a state of changelessness.

ut if ‘ what is not’ means the absolutely non-existent,

there is nothing to be in such a state; so how can there be
such a state for nothing to be in ?—C.]
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movement from 4 to its opposite B will have for its
opposite the abiding fixed in 4, and movement from
B to 4 will have for its opposite the abiding fixed in B.

At the same time these two fixities are also con-
trary to one another; for it would be absurd that
there should be contrary movements and not also
opposite states of rest, and there are such in fact,
namely the states of rest in the opposite terms, e.g.
abiding in health is opposed to abiding in sickness.
The movement to which abiding in health is opposed
is the movement from health to sickness; for it
would be absurd to oppose it to the reverse move-
ment from sickness to health (since movement to-
wards the goal at which the subject is at rest is
rather a process of ‘ coming to rest,” and ‘ coming to
rest’ is a process that coincides with the movement
towards that goal), and it can only be one or the other
of these two movements between health and sickness:
no other opposite term can be in question, for that
would involve the impossible consequence that rest in
(say) ‘ whiteness ’ should be opposed to rest in health.

If a term has no opposite, then there can be no
‘movement’ from it or to it, but there may be a
‘change ’ from its not being there to its being there
and vice versa. In such a case you cannot say that it
‘makes a stay’ in being, or in not being, but only
that there is absence of change from being or not-
being. Now if there is some subject ¢ that changes
from not being this or that into being it, then its not-
changing from being that thing is the opposite of its
not-changing from not being it. But if that which
isn’t the thing does not exist at all, one would be at
a loss to express the opposite of the thing’s being in
existence and not changing from it, and one could
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@ [Ceasing-to-be is a change whose starting-point is the
thing’s ‘ unchangingness in being.’ This starting-point is
also the goal of coming-to-be. So ceasing-to-be is contrary
to it in some such way as movement is contrary to rest,
while ‘ unchangingness in not-being ’ is contrary to it in
some such way as rest is contrary to rest.—C.]

® [For the doctrine of the natural trend of the elements
to tlieir proper regions see Vol. I. Gen. Introd. pp. Ixii ff.
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hardly say whether such opposite were or were not a
state of rest. If we are to speak of ‘rest’ in such a
case, we must either say that ‘rest’ is not always
opposed to ‘ movement,’ or else that coming-to-be and
ceasing-to-be are movements. It is clear, then, that
since (as we have seen) these are not movements, we
must not speak of rest, but call it something analogous
to rest, namely unchangingness. Is there, then, an
opposite to ‘unchangingness in being’? Not if the
non-existence opposed to existence is absolute ; but
otherwise the non-change of being a thing is opposed
either to its non-change in non-existence or to its
ceasing-to-be (which is a change from it, whereas
genesis is a change to it).®

One might naturally ask why there are natural
and unnatural ® movings and abidings in locality, but
not in other ways of passing from this to that. For
instance, there is no natural or unnatural change of
quality, for getting health is no more natural or un-
natural than sickening, nor is growing white more or
less natural than growing black ; and in the same
way neither are growth and shrinkage opposed to
each other as one natural and the other unnatural,
nor is one growth opposed to another in that way.
And so again with coming-to-be and perishing,
for neither is coming-to-be natural and perishing
unnatural (for growing old is natural) nor do we dis-
tinguish between natural and unnatural coming-to-be.
We may answer that if by ‘ unnatural * we mean ‘ en-
forced ’ ¢ then perishing may be opposed to perishing
if the one is natural and the other enforced. Is there,

¢ [For the contrast between natural and enforced or un-
natural movement see Book IV. chap. viii., 215 a 2.—C.]
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1 [8% HI Simplic. 911. 24: &’ cett. In Themistius 179. 6
the mss, vary.—C,]

¢ [Simplicius 911. 18 sees a reference to the ‘ Gardens of
Adonis.”” ‘ These were baskets or pots filled with earth, in
which wheat, barley, lettuces, fennel, and various kinds of
flowers were sown and tended for eight days, chiefly or
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then, such a thing as coming-into-being which is en-
forced and out of the naturally ordained way, and so
contrary to natural coming-into-being, and are there
forced growings and shrinkages, such as a youth’s
rapid growth to matuxity due to luxury, or the rapid
ripening of corn that is not packed solidly in the
mould ?¢ And how about qualitive modifications ? It
is the same with these, we may say : some may be
considered forced and some natural ; for instance re-
covery from a fever is a natural alteration if it occurs
on a critical day, unnatural if the day is not critical.
We shall, then, have perishings contrary in this respect
rather to each other than each to an opposite coming-
to-be. Whynot ? Forinasense there are such, since
one might be easy and another grievous, so that, if
one way of perishing were not unqualifiedly opposed
to another, yet they might be contrasted in so far as
they have contrary qualities. It is, then, universally
true that movements and states of rest are contrary
in the manner just described.? Take for instance the
contrariety of upward and downward movement and
of rest above and rest below. These are contrarieties
in respect of place ; and of the movements concerned,
the natural movement of fire is upward, of earth down-
ward, and these movements of theirs are contrary ;
moreover, for fire upward movement is natural, down-

exclusively by women. Fostered by the sun’s heat, the
plants shot up rapidly, but having no root they withered as
rapidly away, and at the end of eight days were carried out
with the images of the dead Adonis, and flung with them
into the sea or into springs.” Frazer, ddonis Attis Osiris
(1914), i. 236.—C.]

® [{.e. the contrast of natural and unnatural occurs (as has
just been argued) in all types of movement, and also in the
opposition of movement to rest.—C.]
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1 [I have inserted wovf) because, if kwiore is retained, this
sentence is a mere repetition of the previous one, is redundant
in itself, and leaves the argument incomplete. Sense and
symmetry require the statement that the natural rest is
opposed to the unnatural rest of the same element. This
statement was promised above, and is implied in the parallel

passage below, 2381 a 13-17. If uovy had dropped out, xiwioe
might easily be wrongly supplied.—C.)

¢ [Aristotle’s answer seems to be that, though any state
of rest which is not permanent must have come to be, the
process by which an unnatural state of rest comes to be must
not be identified with ‘coming to a standstill’—a term
which should be reserved for the termination of a natural
movement.—C.]

b [Logic requires us to understand rof rapd ¢iow uévovros
(r9is Hpeutas) yéveas dv eln.—C.]

¢ [e.g. a stone falls faster and faster in its natural movement
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ward movement unnatural, and its natural movement
is certainly contrary to its unnatural movement. Also
the same contrast of natural and unnatural applies to
the ‘ staying where it is * of each element. * Staying
above’ is contrary to motion from above downwards,
and for earth staying above is an unnatural occurrence,
while motion from above downwards is natural. And
accordingly, one staying will be contrary to another—
the unnatural staying contrary to the natural staying
of the same thing (just as the unnatural movement
was contrary to the natural movement of the same
thing) ; for one of the two stayings—staying above or
staying below as the case may be—will be natural, the
other unnatural.

The further question arises, whether every state of
rest which does not exist at all times has a coming-
into-being, and whether this coming-into-being can
be identified with ‘coming to a standstill.’ ¢ Now
when a thing is in an unnatural state of rest—when
earth, for instance, stays aloft—that state of rest?
must have a coming-into-being ; and (if this is identi-
fied with ‘coming to a standstill’) that will mean
that the earth in question was ‘ coming to a standstill’
at a time when it was being forced upwards against
its nature. But a thing that is coming to a standstill
seems always to be moving with a quickening velocity,
whereas what is forced against its nature is always
losing velocity.c So (if we identify the coming-to-be
of an unnatural state of rest with ‘ coming to a stand-
still,” and an unnatural movement cannot be said to
come to a standstill), we shall have a thing which

towards the earth, but loses speed if you throw it up © vio-
lently ’ into the air.—C.]
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1 [gziantl reads el for n (¢ E), with a comma before
it—C.

% [H, incorporating here the statement which Aristotle
implies and ought to have made explicitly (viz. that ‘ coming
to a stand’ should be strictly reserved for natural move-
ments), reads: érc doxel 10 loTacfar xuplws Néyeolar érl 100
kard ¢Uow els TOv olkelov Témwov lbvTos, AN olk éml Tob mapd
¢ioww, % 8\ws, k\. This (omitting dAXN) was also read by
Simplicius (914. 15). Dr. Wicksteed adopted this reading,
but regarded it as doubtful, adding a note: ‘ Aristotle may
be taken to mean that a lump of earth which stays up,”
however it got there, is not really “ at rest”’ there, because it
would go down if not forcibly held up. Therefore the
violent movement that brought it there cannot properly be
saild to have been ‘‘bringing it to a state of rest.””’ The
meaning of ‘coming to a standstill’ and its relation to
motion and rest are discussed in Book VI. chap. viii. The
string of dwopia:, of which this is the first, are so carelessly
jotted down that it is no good trying to restore a complete
and logical sense by emendation.—C.]

3 [abry 2 adry 9 I: 4 adrh FH: ambiguo E: adr) cett.

80



PHYSICS, V. vi.

will be in a state of rest without ever having come to be
in a state of rest—an absurd conclusion. Besides it
is generally recognized that ‘coming to a standstill’
is either identical with a thing’s moving to its proper
place or a concomitant of that motion.®

Again it may be questioned whether ‘staying in a

place’ is really the contrary of ‘moving out of it’ ?;
for when a thing starts moving out of its place or
parting with some condition, it seems still to possess
the condition it is losing, so that if the very being in
it is the contrary of moving out of it towards the
opposite, it combines two contraries. Or can it still
‘be said to be at rest in some sort as long as any of
it is left there ? At any rate, whenever anything
is in process of shifting, some of it is in the state it
occupied and is leaving, and some of it in the state
it is changing into. So one counter movement is
more perfectly contrary to the other than is the
‘ staying in place ’ which it abolishes.®

a [Of. 230 a 4.—C.]

b [This was asserted at 229 b 29, where the example was
¢ staying in health * and ‘ movement from health to sickness.’
In such cases, rather than in locomotion, the change seems
gradual and the changing thing ‘ appears still to possess (in
some degree) the condition that is being lost.” Probably
Aristotle has such changes chiefly in mind here; the word
‘ place > does not occur. The whole question is more care-
fully considered in Book VI. chap. v.—C.]

¢ [Themistius paraphrases #péunois by movi, but #péunss
might mean the process of coming to rest. The sentence
may be an afterthought, meaning: A thing in process of
change is partly in the state 1t is leaving, partly in the state
it is changing into (and in which it will come to rest) ; and
that is another reason for saying that the contrary of a move-
ment is a movement (in the reverse direction) rather than a
coming to rest (which coincides with the movement and has
the same goal).—C.]
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I have adopted the Oxford translator’s reading as the
easiest correction of Bekker’s text, but should not construe
it: ‘the natural motion of earth is contrary inasmuch as the
motion of fire is also natural.’ I should understand dAX\’ %
uév (sc. Ths yiis kard @vow klvmois) kard ¢iow (évavria éoriv)
s, kr\. ‘ But the one (last mentioned, viz., the natural
downward movement of earth) is a natural contrary, the
motion of fire (to which it is opposed) being (also) a natural
motion.” Possibly the original text was something like:
AN’ 7 v (sc. Ths yhs kdTw) s kard Pvow <odoa T) kaTd Prowd
ooy B 8¢ avrol dvw [rob mupds] 7§ kdrw, s kTA—C.]
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Let this suffice for movement and staying still, and
in what the unity of each consists, and which are
contrary to which.®

Yet another question occurs concerning the coming
of things to a stand : Is there a state of rest opposed
to such movements as are against nature and enforced ?
It would be absurd that there should not be ; for the
thing does stay where it is. On the other hand, this
is the result of ‘violence’; so we shall have some-
thing that is in a non-permanent state of rest without
ever having come to be in that state.® But clearly there
must be such a state of rest; for just as things are
moved against their nature, so a thing can be at rest
against its nature. .

¢ Also since some things move both in accordance
with their nature and against it, as fire goes up by
nature and down by force, is its own down-going or
that of the earth the contrary of its up-going (for it is
earth that goes down by nature) ? Obviously both
its own down-going and that of earth are contrary to
it, but not in the same sense. For one is a natural
opposition of direction between things whose nature
it is to go one this way and the other that. The other
is an opposition between the natural up and the un-

¢ [The last sentence of the Book. The following para-
graphs were omitted in some mss. known to Simplicius (918.
11), as in some of ours, and passed over by Porphyry and
Themistius. They may be alternative drafts of the corre-
sponding paragraphs above.—C.]

® [This conclusion is as obscure as the similar statement
in the earlier paragraph (b 21 ff.), of which this seems to be
a doublet. The suppressed premiss 1s: there is no coming-
to-a~stand in the case of violent or unnatural motion.—C.]

¢ .LThis paragraph states again a question answered at
230 b 10 £.—C.]
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@ [{.e. the natural abiding of fire aloft is opposed (a) to
the natural abiding of earth below and (b) to its own un-
natural abiding below. But in another sense (as stated in
the previous paragraph) we must recognize as the opposite
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natural down of the same body. There is a similar
opposition between abidings in position of the two
bodies, though it may be said that, in a sense, a state
of rest has for its opposite (not an opposite state of
rest, but) a motion.®

of an unnatural state of rest the corresponding unnatural
motion.—C.]
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BOOK VI
INTRODUCTION

Tue aim of this book is (1) to demonstrate the continuity
of Magnitude, Time, and Change, involving their illimit-
able divisibility by indivisible boundaries; and (2) to
expose the fallacies which result from the denial of this.

%he first three Chapters deal with the conceptions of
‘a continuum,’ °indivisibles,” °illimitable divisibility,’
¢ continuity,’ and the relation between time and movement.

In Chapter i. Aristotle defines and distinguishes the
terms ‘ continuous,” ‘ contiguous,” and °mnext-in-succes-
sion,” and shows that indivisibles cannot constitute a
continuum.

In Chapter ii. he distinguishes between illimitable exten-
gion and unlimited divisibility. This gives the clue to the
provisional refutation of Zeno’s First and Second Dilemmas.
Then comes a demonstration that a limited time cannot
suffice for illimitable movement, nor can a limited move-
ment occupy illimitable time. It appears to rest on the
false assumption that anything lessthan an illimitable must
be limited. Only uniform movement is considered here.

In Chapter iii. he proves that there can be neither rest
nor motion in the indivisible ‘now.’

The next five Chapters deal with Change and Movement
and the relations between the * factors ’ of Change.

Chapter iv. treats of the divisibility of ‘ movement '—
embracing change of quality, %uantity, and position. It
begins with an examination of the condition of a thing
which is in the act of changing; and goes on to the
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analysis of movement into factors, with a demonstration
that each factor is divisible, and that its divisibility in-
volves a corresponding divisibility of the movement. This
is elaborated in Bk. VIII. chaps. vii. and viii., where it is
shown that a break in the continuity of any factor breaks
that of the movement. So that a movement is continuous
only when all its factors are so (see also Bk. V. chap. iii. p.
87 and note ¢ on p. 36). This demonstration is an essential
step in the discussion of the nature of eternal movement.

In Chapter v. he shows that the ‘ end ’ or consummation
of a process of change is not a (divisible) part, but the
final (indivisible) Jimit, of the process, and that the primary
time at which the process is finished is an (indivisible)
‘now.” Whereas the ‘ beginning ’ is a (divisible) part of
the process : for the process has not yet begun at its initial
limit, and is already in progress before any subsequent
point on its course; so there is no indivisible instant at
which the process is beginning, and no irreducible  be-
ginning ’ to the process, and the primary time when the
process is beginning is a divisible period ; and it is a
divisible part of the subject which first accomplishes a
change. He points out the distinction between direct and
indirect divisibility.

In Chapter vi. he defines the  proper time ’ of a change
ag the time during any part of which change is oceurring.
From this definition and the illimitable divisibility of time
it follows that any change occupying time must be divis-
ible. (Note that the indivisible unit of numerical change
occurs all at once.) The proposition cannot be demon-
strated directly (because, until the whole change is ac-
complished, the mutabile never reaches a stable condition,
and is therefore never found at, but always approaching or
receding from any intermediate point on its course.) He
therefore introduces a second mutabile, which changes
at the same rate as the first, but for only part of the time,
at the end of which it reaches a stable condition and is
found (according to the definition of proper time) to
have accomplished a corresponding part of the change;
the original mutabile changing at equal speed must have
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accomplished an equal part of the change in an equal
time. This reasoning applies to any part of the change
and of the time it occupies; so that

anything which is in process of changing must have
been changing previously ;

anything which has accomplished a change must have
accomplished some change previously ;

anything which is in process of changing must have
accomplished some change previously ;

anything which has accomplished a change must have
been changing previously.

He gives change of magnitude as a particularly obvious
example, and notes that the above demonstration also
applies to genesis and perishing of continuous and divisible
things.

Ing Chapter vii. he gives a demonstration that (i) a
limited movement, whether uniform or not, cannot occupy
unlimited time, and (ii) there could not be an unlimited
movement in a limited time. His proof follows the same
line of argument as the demonstration in Chapter ii. (see
p- 112 note b). The same reasoning is applied to genesis
and extinction.

There is no ‘ primary,’ ¢.e. smallest-possible or irreducible
first component of time, or of dimension, or of anything
that is continuous.

Chapter viii. Both coming to rest and being at rest

(@) occupy divisible periods of time; (b) are going on
during any part of that proper time; and (¢) have no
irreducible earliest stage within that proper time. A
moving thing never exactly ‘ covers ’ any definite station-
ary object during any part of the proper time of its move-
ment, but at any indivisible instant it must necessarily do
So.
In Chapter ix. he discusses Zeno’s four dilemmas and
two others, all designed to prove that belief in the reality
of motion leads to impossible consequences. He refutes
Zeno’s 1st and 2nd dilemmas (provisionally) by pointing
out the complete parallelism between time and distance
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with respect to extension and divisibility. In his final
refutation in Bk. VIIL. he recognizes that this does not
dispose of the deeper underlying problem of the reality,
not only of motion, but of time and space themselves and
of any continuum whatever. He refutes Zeno’s 3rd and
4th dilemmas by denying the assumptions on which they
rest. The contention that if change is possible a thing
could be e.g. both white and not white simultaneously, is
refuted by pointing out that the supposed proof depends
on the equivocal use of terms. The same criticism applies
to the contention that a rotating sphere is both in motion
and at rest simultaneously.

Chapter x. Proof that an indivisible cannot move (or
chang5 on its own account, but only concomitantly ; and
that no change can be unlimited except rotary locomotion.
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CHAPTER I

ARGUMENT

The terms * continuity,” ‘ contiguity > (or touching), and
¢ neat - in - succession’ defined and distinguished. These
definitions suffice to show that a continuum (such as length,
time, movement) cannot be constituted by indivisibles (points,
‘ nows,’ stations) or be resolved into them. Nor can two
points (nows, stations) be continuous or contiguous one with
another (231 a 21-29).

Further demonstration that points cannot by contiguity
Jorm o continuum ; for indivisibles must either be in the
same proper place (i.e. be positionally identical) or else be
entirely isolated (they cannot occupy different places without
having intervals between them), whereas the successive parts
of a continuum occupy different places but have nothing
between them (a 29-Db 6).

A line cannot be constituted by a succession of points
which are ‘ next without contact’; for between © newts’
there is nothing of their own category, and what lies between
any two points is linear ewmtension which is divisible at
intermediate points (see above). So that points lie between
any two points, and no point is next to any other (b 6-18).

A formal proof that the argument holds equally for
spatial magnitude, time, and motion, and that all three
hang together. It rests on two axioms :

The first : That when motion is taking place, something
is moving from here to there and vice versa.

The second : That the mobile or subject which experi-
ences the motion cannot simultaneously be in the act of
moving towards a given position and in the state of being
already at it.
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BOOK VI
CHAPTER I

ARGUMENT (continued)

The steps of the argument are : (1) If L, a component of
motion, is itself a motion, then (by axiom i) after L has
started and before it has finished, P (the mobile) is (by
axiom i) past the start and short of the finish of A (the
distance). Therefore A is divisible in correspondence with
L ; and so likewise are B and C with M and N. (2) If it
were still maintained that A, etc., need not be (divisible) dis-
tances but might be (indivisible) * terms’ in the distance, it
would involve one or other of the following impossibilities :
(a) If L, etc., were motions, P would be wn motion (while L
was in progress) without moving from A ; and so with M
and N, and B and C. (b) If L, etc., were not motions, P
would never be in motion but would accomplish the motion
without moving. Therefore both distance and motion must
be divisible (b 18-232 a 18).

Time s divisible if distance and motion are, and vice
versa, for if the whole of the length A is traversed in time
T, a part of it would be traversed (at equal speed) in less
than T. Or if the whole time T were occupied in traversing
the distance A, then in part of the time less than A would be
traversed (a 18-22).

Note.—The absence of method in the system of lettering in
the Greek teat makes the discussion in this and the following
chapter unnecessarily difficult to follow. Therefore an en-
tirely independent system of lettering has been adopted in
the translation. But for purposes of comparison duplicate
diagrams are given showing the two systems of lettering side
by side. Where there is no diagram the Greek letters are
given in brackets after the English.
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¢ That is to say if their limits are not only * together * but
united, or in other words bound to be together.

> These definitions are given in Bk. V.,226 b 18 sqq., and
constitute the only portion of that Book which is relevant to
the context. Thatsome such exposition of the terms did occur
elsewhere in Aristotle’s work and probably occupied a place
between Bks. IV.and VI.may be taken for granted. But this
by no means implies that it was the whole of this Book, or
even this relevant portion of it in the form in which we
have it, that originally furnished the previous definition here
referred to.

¢ The Greek does not imply that a limit is itself a part of
that which 1t limits. See Vol. I. Introd. pp. Ixxxiii . and
Vol. I1., List of Corrigenda.
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THE terms ‘ continuous,’ * contiguous,” and ‘ next-in-
succession ’ have been defined above as follows :
things are ‘continuous’ if (while they are them-
selves distinet in the sense of occupying different
places) their limits are one,? ‘contiguous’ if their
limits are together, ‘next-in-succession’ if they have
nothing of the same nature as themselves between
them.? If these definitions are accepted, it follows
that no continuum can be made up of indivisibles,
as for instance a line out of points, granting that the
line is continuous and the point indivisible. For two
points cannot have identical limits, since in an indi-
visible there can be no distinction of a limit from some
part other than the limit ¢ ; and (for the same reason)
neither can the limits be together, for a thing that
has no parts has no limit, since a limit must be dis-
tincet from what it limits.

Yet the points would have to be either continuous
or contiguous if they were to make a continuum. And
the same is true of any indivisible. As to the impossi-
bility of their being continuous, the proof just given
will suffice ; but we will consider the alternative of con-
tiguity further. If A is contiguous with B, either A
in its entirety must touch B in its entirety, or a part
of one must touch a part of the other, or a part of
one the other in its entirety. But since the indivisible
has no parts, if two indivisibles touched each other
at all it must be in their entirety. But if they were
touching in their entirety, they could not make a
continuum, for a continuum is divisible into parts
which are distinguishable from each other in the sense
of being in different places.d

4 See 232 b 25.
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¢ [I have partly re-written this paragraph on the assump-
tion that it contains a series of argumenfs against the thesis
that a continuous linear magnitude or stretch of time could
be made up of a row of successive points or moments.—C.]
b [At 231 a 24 ff.—C.]
¢ {Successive points (nows) which cannot touch must have
something between them. It has been asserted above that
what does lie between them is something of the same kind
(ovyyevés)—aline (time). Aristotle now forestallsthe objection
that what lies between might be something of a different
kind, ¢.g. a ‘void’ such as some Pythagoreans (213 b 24)
supposed to separate the distinet points composing a line.
Such a ‘void’ was not a line, and did not itself contain
points. On that view our continuous line is to be composed
of points that will be * successive’ (with nothing of the same
kind between them), each point being separated from the
next by a stretch of ‘void.” Against this Aristotle argues
as follows. This void stretch must be either (a) indivisible,
or (b) divisible either (a) into indivisible parts or (8) infinitely.
If () it is infinitely divisible, ‘ then it is a continuous magni-
tude,’ Tofiro 8¢ curexés (it is, in fact, a linear magnitude, such
as we said did lie between points, and the alleged ‘ successive ’
points are not successive, for they have something of
the same kind between them). (And it must be infinitely
divisible.  Alternatives (a) and () can be dismissed; for
this ‘void’ is a constituent part of our line, which is ez
hypothesi to be a continuum), ‘and it is manifest that any
continuum (like our line) is divisible infinitely, for if there
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Again,® one point, so far from being continuous or
contiguous with another point, cannot even be the
next-in-succession to it, or one ‘ now’ to another ‘ now,’
in such a way as to make up a length or a space of
time ; for things are ‘next’ to each other when
there is nothing of their own sort between them,
and two points have always a line (divisible at
intermediate points) between them, and two
‘nows’ a space of time (divisible at intermediate
‘nows ). Moreover, if a succession of indivisibles
could make up a continuum either of magnitude or
time, that continuum could be resolved into its
indivisible constituents. But, as we have seen,?
no continuum can be resolved into elements which
have no parts. Further, there cannot be anything of
a different kind between the points or the ‘ nows.’¢
For if there could be such a thing, clearly it must
be either (¢) something indivisible or (b) something
were indivisible parts they would have to touch one another’
(in order to make up a continuum; and that we have seen
to be impossible, 231 b 2 ff.); ‘ for the extremities of con-
tinuous things meet and become one.” The last statement is
explicable if it is remembered that &rresfar was, from Euclid
onwards, the technical term in geometry for the ‘ meeting’
of two lines, épdmrecrfa being used for the ¢ touching’ of two
circles (Heath, Thirteen Books of Buclid, ii. 2). Two lines
laid end to end ‘ meet ’ in such a way that their end-points
coalesce, and the two lines unite into one continuous line.
It was stated at 227 a 24 that ‘the extremities must meet
(dyacfar), if they are to coalesce.” Similarly when a line is
divided, the ends of the two sections are not two distinct
points in contact with, or successive to, one another. If,
however, two lines meet at an angle, the end point of the one
and the beginning point of the other are the same point,
but the lines do not unite into a continuous line. This is
important in view of the argument (Bk. VIII. chapters vi.—viiig
on continuity of movement. The conclusion here establishe
is used at 234 a 6 ff.—C.]
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divisible ; and if divisible, divisible either («) into
indivisibles or (B) into divisibles that are divisible
without limit. But in the latter case it is a continuum.
And it is manifest that any continuum is divisible
into parts that are divisible without limit—for if the
parts were indivisible, we should have one indivisible
touching another—since the extremities of things
that are continuous meet and become one.

Now the same argument applies to spatial mag-
nitude and time and motion, so that if it can be
shown that any one of them cannot be so built up
and broken down, it follows that none of them can.
The following proof will make this clear. If a distance
is composed of indivisibles, the motion through it
must be composed of an equal number of indivisible
motions. Let ABC be the distance traversed by P

A B C

distance

L M N

st o

movement

in course of the movement LMN. Then if ABC
is composed of the indivisibles A, B, and C, the
motion of P will be, throughout, composed of indi-
visible motions. And if you grant that while the
movement is taking place, there must be something
in motion, and that if there is something in motion
there must be a movement in progress, then (on the
hypothesis) the whole movement of the moving thing
must be composed of indivisibles. So P was in
passage over A when experiencing the motion L,
and so for B and M, and for ¢ and N. Now, when
anything moves from here to there it cannot have
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1 [ore m apodosi, as below, 1. 13.—C.]

2 [ro om. FHI: r§ Oxf. Trans. Either of the ms. read-

ings is possible with ey & meaning (with 70) ‘we should
have’ or (without d) ‘it would be possible.’—C.]

e [A distinct argument, refuting the hypothesis that a
movement can consist of a series of indivisible components
occupying atoms of time and complete as soon as begun.
Epiculius (lja};er upheld this view. (Bailey, Greek Atomists,
p. 816).—C.

b [Laterally, ‘and if P is not in motion at all over the
section A (which has no parts) but has moved.’—C.]
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already got there while still moving thither (for instance,
the man who is walking to Thebes cannot have
already got to Thebes and be there at the same
time as he is still walking to Thebes). But P was
moving over the indivisible A exactly while its
motion L was in progress. Accordingly if (i) P had
not completed the movement while experiencing it,
but only when it had ceased, then A must be divisible ;
because while P was moving, it was neither at rest
(since it had already started to cover A) nor had
it covered A (for it was still in the act of covering it).
But if (if) when P were moving, at one and the
same time it both had accomplished and was accom-
plishing the movement, it would both have arrived
at the term of the motion and be moving towards it :
the walker, while still walking, would have finished
his walk and be at his destination.

@ Again, if anything moved over the whole distance
ABC and the motions were L, M, and N, and if the
indivisible A did not mark a distance moved over,
but a (potential) term of movement,’ (and so with
B and C,) then the whole corresponding motion
LMN would consist not in experiencing motions,
but in having experienced them, and that which
never was in motion would have accomplished the
movement ; for without ever passing through A, it
would have passed through it. It would then be
possible for our walker to have finished his walk
without ever taking it : he would have walked this
distance without walking over it. So if we grant
that every mobile must be either actually moving
or at rest, and if P is at rest in each of the com-
ponents of ABC, we shall have P both resting and
moving at one and the same time continuously;
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1 [wdoa: Themistius (184. 30% apparently read dmras (sc.
xpbvos), with copies known to Alexander (Simplic. 936. 22):
mas ddwlperos is recorded by Aspasius. Simplicius doubted
whether ypauus should be supplied with wéca, or (with less
‘violence’) «kivnois, in which case the argument is from
motion to time, and from time to distance. Did Aristotle
write 3¢’ % A—° If A is divisible throughout’? Cf. Alex. ap.
Simpl. (936. 25) deitas ru dv 16 uéyebos wdvry daiperdv 7, kal 6
xpbros érrar daiperds.—C.]

CHAPTER II

ARGUMENT

Development of the implications of the continuous nature
of linear magnitudes, of tume, and of motion, established
in the last chapter. If P is moving at a higher velocity than
Q, then not only does P (i) cover a greater distance in a given
time, and (i) cover a given distance in a lesser time, but also
(iii) covers a greater distance wn a lesser tume (232 a 23-b 20).

Every motion occupies time, and any period of tume
can be occupied by motion; and the motion occupying
any period (however short) may be quicker or slower. It
Jollows that time must be continuous. This is proved by
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since it was at once moving over the whole ABC and
at rest in each several component, and therefore
in the whole, of ABC. Further, if the indivisible
components of the motion LMN were to be con-
sidered as motions, we should have to say that a
thing, while in motion, might be not moving but at
rest; whereas if they were not motions, we should
have to say that a movement might be made of
components that were not movements but stations.

Again, from indivisible components of distance
and motion would follow indivisible components of
time, which would, on that hypothesis, be made
up of indivisible ‘ nows.” But if on the other hand
we admit that every distance or motion is divisible,
so must the corresponding periods of time be, since
a thing moving at a uniform velocity will cover
a part of any distance in less time than the whole.
And conversely if the time in which the distance A
is covered is divisible, so must A be.

CHAPTER II
ARGUMENT (continued)

taking two bodies moving at different speeds. However short
a time the slower takes to cover a given distance, the quicker
will always take still less time, and in that lesser time the
slower will always cover a still shorter distance ; in this way
both the time and the distance may be reduced without limat ;
therefore the continuity of time follows from the continuity
of magnitude and vice versa. This conclusion agrees with
popular belief (b 20-233 a 17).

Further, if either time or linear magnitude is illimitable
in extension or divisible without limit, so must the other
be (a 17-21).
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ARGUMENT (continued)

The distinction between llimitable extension and unlimited
divisibility gives the clue to the fullacy of Zeno’s arqument
against the possibility of motion ‘ because it would involve
that @ moving body would have to pass an illimitable number
of points and thus establish illimitable contacts in q limited
time.” For both the distance and the time are limited in
extent but unlimited in divisibility, and the contacts do not
occupy time any more than they occupy space, but are estab-
lished by divisibility (a 21-31).

Two proofs that an illimitable time cannot be required to
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@ Though not so much greater as in case (i). Vide infra.
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ARGUMENT (continued)

traverse any limited distance. Both depend on there being
some distance for which a limited time suffices. In the
first this is taken for granted (233 a 32 ff.); in the second
mentioned as a necessary condition (223 b 8). Then follows
a proof that such distances do emst (see p. 112 note b).
The same hine of argument shows that illimitable distance
cannot be traversed in a limited time (a 31-b 15).

Further proof that there is no continuum which cannot be
divided (b 15-32).

Since any magnitude can be divided into magnitudes
(for it has been shown that nothing continuous can
be composed of atomic constituents, and allmagnitude
is continuous), it follows that if P is quicker than Q it
will (i) cover a greater distance in the same time;
(i) cover the same distance in a lesser time; (iii)
cover a greater distance in a lesser time.® ‘ Quicker’
has been defined in this way.

For (i) since P is quicker than Q and therefore
is in advance of it, in the time OT which it has taken
P to change from A to D, Q will not have reached D
but will still be short of it. So in the same time
the quicker will cover a greater distance than the
slower.

But (iii) we may go further and say that the

distance A c ¢ D
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quicker will cover a greater distance in less time.
For in the time it has taken P to reach D, let Q have
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¢ In the figure the unit of distance and the unit of time are
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take a shorter time. Consequently the quicker must
cover the same distance in a shorter time.

Again, since every movement takes place in time,
and in any period of time movement can take place,
and everything that moves can move at a greater or
lesser velocity, quicker or slower movements may
take place within any period of time however small ;
whence it follows that time must be continuous.
I mean by continuous ‘capable of being divided
into parts that can in their turn be divided again,
and so on without limit’; and on this definition I
say that time is of necessity continuous.

It has been shown that the quicker will cover

. A BC D
distance N =
Q
wa e e
time Al b o,
O S T v ¢

the same distance in a lesser time. Let P be the
quicker, Q the slower, and let Q have moved over
the distance AD in the time OV. It is clear then
that the quicker P will cover that same distance in
a shorter time; let this time be OT. Again, since
the quicker P has covered the whole distance AD in
the time OT, the slower Q in that same time covers
a shorter distance, say AC. And since the slower
Q has covered AC in the time OT, P will cover that
same distance in less than OT, so that the time will
be divided again (at §). And the time being so
supposed to be represented by equal lines, and the velocity of

P is plotted as twice that of Q. The proof would hold on any
other convention or hypothesis.
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¢ Length and distance are used indifferently in this section
according to convenience to represent ufxos.

b If Aristotle here uses ‘ magnitude’ as a variant for
‘length,’ he means by ‘any’ magnitude ‘any however
smaﬁ.’ If he means to distinguish between ‘length’ (or
¢ distance ’) and ¢ area,’ ‘ volume ’ or ‘ weight’ or any other
‘ measurable’ (in which sense, °‘time,” ‘temperature,’
‘ pressure,’ etc., are all * magnitudes ’), then he assumes that
his reader understands that a ratio between two lengths, for
instance, can be identical with, greater, or less than, a ratio
between two areas etc., so that what is proved of time and
distance is proved of time and any other magnitude, viz. that
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divided, the distance AC will also be divided in the
same proportion. And if the distance is divided,
the time is correspondingly divided. And this pro-
cess may be carried on without limit, if you determine
the lesser time P takes to cover a given distance
as compared with Q, and then determine the lesser
distance that Q covers in that lesser time as com-
pared with P. For in comparison with Q, P will
always curtail the #me, and in comparison with P, Q
will always curtail the distance. But if this conversion
always holds,however many divisionshave been made,
and every conversion leads to a further division, it
is evident that (if length is continuous) so is time.?

Thus the continuity of time follows on that of
magnijtude and also the continuity of magnitude ®
on that of time, for divisions and subdivisions of the
given time and the given magnitude can always be
made to keep pace in number and in ratio without
limit. Moreover our ordinary way of talking assumes
that the continuity of time carries with it that of
magnitude, for we do not hesitate to say that half
the time suffices to cover half the distance, or generally
the lesser time the lesser distance ; for the divisions
of the distance can always be made in the same ratio
as the divisions of the time.

Likewise, if either time or magnitude is unlimited
in any respect, so is the other in the same respect.
For instance, if the time extends in both directions
without limit, so will the distance ; and if time is
divisible without limit, so will distance be; and if
time is both extended without limit and divisible
without limit, so will distance be.

the one is divisible, without limit, in the same ratio as the
other.
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¢ Zeno makes it appear as though the number of the con-
tacts to be established accord in the case of the distance with
its divisibility (which is unlimited), but in the case of time
with its extension (which is limited). So that the set of con-
tingents would be illimitable on one side and limited on the
other. Whereas, in reality it accords with divisibility (which
is unlimited) in both cases. So that the contingents are
illimitable on both sides.

® A definite distance and a definite period of time are
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Hence Zeno’s argument makes a false assumption
in asserting that it is impossible for a thing to
traverse or severally come in contact with illimitable
things in a limited time. For there are two senses
in which a distance or a period of time (or indeed
any continuum) may be regarded as illimitable, viz.,
in respect to its divisibility or in respect to its
extension.* Now it is not possible to come in contact
with quantitively illimitable things in a limited time,
but it is possible to traverse what is illimitable in
its divisibility ; for in this respect time itself is also
illimitable. ~Accordingly, a distance which is (in
this sense) illimitable is traversed in a time which
is (in this sense) not limited but illimitable; and
the contacts with the illimitable (points) are made
at ‘nows’ which are not limited but illimitable in
number.?

Thus it is impossible for an illimitable distance to
be covered in a limited time, or for an illimitable time
to be occupied in covering a limited distance ; if the

D

distance

time f— - —————

e) S

time is illimitable so must the distance be, and if the
distance, the time. To prove this, let the line AD

divisible in exactly the same way : the distance a¢ ponts
into shorter distances, the time at nows info shorter periods.
A point marks off a stage in the journey, and the correspond-
ing now marks off the time taken to accomplish that stage.
Neither the points nor the nows are limitable.
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1 [kal E and Alexander, Aspasius, and Themistius
(Simplic. 950. 3): ds «al cett.——C.]

@ For in any case a limited multiple of AC will equal or
exceed AD; and the same limited multiple of the time 0S8
must equal or exceed the time occupied in traveising AD.
This time itself, therefore, must be limited.

® The argument that a time must be finite if it is less than
infinite time is unsound, and inconsistent with the definition
of infinity in Bk. III. chs. v., vi. and vii. (see especially 207 a
7 sq.). Por being less than infinite does not preclude 1t from
exceeding any definite time whatever, and therefore imposes
no limit on its duration. One infimte can have any ratio
(finite or infinite) to another, as is recognized in the proof
that the universe is limited in De caelo, i. 3, 271 b 27 sqq.
But the argument is not only unsound but unnecessary, for
to deny that there is any distance which can be traversed in
a limited time is to deny that any movement at all can ever
be completed, and this is to deny the reality of motion, which
is axiomatic to Aristotle (see Bk. VIII. chap. i. p. 269 and iii.
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represent the limited distance, and the line from O
an illimitable time. Take S anywhere on the line
from O. Then in the limited time OS the mobile
will traverse a certain part of the (hmited) distance;
let that part be represented by AcC. (AC will
either be an exact measure of AD or be less or
greater than some exact measure of it, and it
doesn’t matter which it is.?) For since a distance
equal to AC will always be traversed in an equal
time, then (taking the case in which AC is an exact
measure of AD) the whole time occupied in covering
AD will be limited; for it will be divided into the
same (limited) number of parts-that the distance AD
has been divided into. Again, if it be granted that
it does not require an illimitable time to cover any
distance whatever, but that there are distances for
which a limited time suffices, such as AC (which we
will suppose to be an exact measure of AD), then,
if equal distances are traversed in equal times, it
follows that the time taken in traversing AD must,
like the distance AD itself, be finite. That a limited
time does suffice for AC is evident,? for if we take as
one limit of the time the instant at which the mobile
p-293). Thereader who has only an elementary acquaintance
with mathematics is recommended to consult De Morgan’s
Algebra, Chapter vi, where he discusses the meaning of the
term * infinite * and its application to limits and series.

At 238 a 8 sq. the same argument is applied to motion
whose velocity is not uniform. ~ It is assumed, however, that
the velocity varies within limits or rather that it could not
fall below any assignable limit whatever, for otherwise the
length of time that would suffice for the final stage of the
journey might rise above any assignable limit (notwith-
standing that it would require less time than the whole dis-
tance requires). And if there is any part of the distance for

which no limited time suffices, 1t follows that no limited time
will suffice for the whole.
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1 [+ Oxf. Trans. Cf. Simplic. 954. 1.—C.]

L]

¢ [Literally, ‘ For since in any and every time (occupied by
movement) there can be a distinction of faster and slower.’
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is at the point A, then, since by hypothesis time
without the other limit suffices for the transit of AD
in its totality, something less than that time (i.e. a
period which %as its other limit) will suffice for the
lesser AC. The same proof applies to the case of
an unlimited distance and limited time.

Evidently, then, neither length nor surface nor any
continuum whatever can be indivisible, since (in
addition to what has been said already) the contrary
supposition would involve a division of the indivisible.
For since there may be a faster or slower transit over
any distance whatever,? and the mobile at the greater
velocity covers more distance in an equal time, then
according to the ratio of the velocities, the one
mobile may cover twice or once and a half the
distance covered by the other in the same time.

distance

teme

O R S T

Let it be once and a half, and let AD, which the
faster covers in the given time, consist of the
three indivisibles AB, BC, CD. Then the distance
covered in the same time by the slower will be two
indivisibles, EF and FG. Now to the three atomic
distances AB, BC, CD, there would correspond three
atoms of time OR, RS, ST, making up the whole
time taken by the swifter to cover AD. But this
same time would be what the slower takes to cover
EF and FG. It follows that half that distance (say
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CHAPTER III
ARGUMENT

The present or ‘now’ which divides the past from the
Suture must be indwisible. For the final limit of the past
and the inatial imit of the future cannot be  nexts,” but must
either be (i) at the same instant, or (i) be separated by a
(divisible) period of time. If ‘now’ were a period of time,
1t would not be the authentic limit between the past and the
Suture, but a period of lime embracing that limit ; for it
would itself be divisible into past and future, and no part
of it could definitely be said to be either past or future, for

33 Ava'yic"q 86 Kol TO viv 10 1) kalf’ érepov dAAG
Ka0 av'ro Kal 7pr7'ov Aeyduevov a.SLaLpe'rov efvat
8 Kal. €V omavn 76 TotoDTO XPOVQW evvﬂapxew. éoru
234a ya.p eoxav-ov Tt TOD 'yeyovéfrog, of éml 7dde 0vfév
ean To0 ;Le)\)\ov'ros, kal TdAw 'rov y,e)\)tom'os, ob
éml Tdde ovﬁeu ecrn 70D yeyovdros* & &7 éEpapev
a;uﬁow ewou. n'epag TodTo d¢ dv Sebxﬁﬁ ot
Totod Ty €O”T‘L ke’ adTd kal TadTdV, dua pavepov

5 éorar kal 87t aSLaLperov.
’Avdyky 877 70 avro ELVCLL ‘TO viv 10 ea'xa'rov
apqSOTepwv TV ypdvwr: €l yap e*rspov, ebels usv
oDk dv ey Odrepov farépew Sio 76 i) elvar cuveyés

¢ 4.e. not as we speak of ‘ this present year,” in virtue of the
actual now ’ being included in that period.
® [At 222 a 12.—C.]
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EF) would take the slower half the time OT. But
that will involve bisecting the atom of time RS, and
the mobile will take not an atom of time but more
(an atom and a half) to cover its atomic distance EF.
There is then no continuum that cannot be divided
into parts.

CHAPTER III
ARGUMENT (continued)

the authentic limit would be indeterminate as it might come
at any point within the period (233 b 33-234 a 24).

W hy nothing can be either in motion or at rest in a ‘now,’
but all movement and rest must occupy time (a 24-b 9).

FurrHER, what we call ‘now’ or ‘the present’ (not
in any derivative sense,® but primarily and on its
own account) must be indivisible, and there must be
such a ‘now’ embraced in any defined period of time
whatever. For the ‘now’ may be regarded as the
limit up to which the past has run, none of the future
being this side of it, and also as the limit from which
the future runs, none of the past being that side
of it. And accordingly we have defined it ? as the
limit alike of the past on one side and of the future
on the other. If, then, we can make good that it is
really one and the same thing, namely the authentic
‘now,’ that limits the past and future, it will be clear
also that it is indivisible.

Granting that the ‘present now’ is what divides
the past and future, the limits of the past and future
as determined above must be the same as each other
and as the present; for if they were different from
each other, they could not be next-in-succession to
each other, for it has been shown that two limits can-

117



ARISTOTLE

2848 €€ duepdv, el B¢ ywpls éxdrepov, perafd éorar
Xpdvos: mdv yap TO ouvexés TowobTov Gar elval
10 Tt ovvdvupor petaly TdV mepdTwy. AAAL uiv €l
Xpovos 70 ueTald, Staperov éorar (mds ydp ypovos
0édetkrar 8Ti Siawperds) dore Siaiperov TO V.
el 8¢ Bduarperdv TO viv, éoTar TL ToD YeyovdTos év
7@ péMovtt kal Tod uélovros év TG yeyovdri-
kal’ & yap dv Swupeldf), TobTo Siopiel Tov map-
15 fjrovTa kai Tov pélovra ypdvov. dua O0¢ kal ok
av kol adro eln T viv, aAd kab® érepov: 1) yap
Sualpeats ot kal’ adrd. mpos O¢ TovTols TOD WV
70 pév T yeyovos Eotal 76 8¢ pélov, kal ok del
70 7o yeyovds 1 péMov. odde 3 7o viv 76

¢ [Literally, ‘ because a continuum (such as time has been
shown to be) cannot be composed of indivisibles’ (which
might be * successive *), as we saw in chap. i.—C.]

Y [kab’ 8 yap k7. ‘ For at whatever point (this extended
‘now’) is actually divided, that point will be the boundary
between past and future.’ Accordingly, Aristotle argues,
that segment of the extended now which lies before the actual
point of division is really a part of the past, but it will be ‘in
the future,’ since it is part of the supposed extended present,
which, as it is the present, must be after the past and so in
the future.—C.]

¢ [Literally, ‘ for the division (which carves out this ex-
tended now) is not a division in the proper sense’ (viz. an
indivisible boundary).—C.]

4 Aristotle is not now speaking of the present as something
which is always moving with the passage of time, so that
what was future becomes past—but as something which is
regarded as a period of time, divisible at any point into past
and future. Let RT be the divisible present, then it could be
divided at any point into past and future. If it were divided
at 8,, then RS, would be past and 8;T would be future. But
it might equally well be divided at §,, in which case RS,
would be past and S,T would be future; so that §,S, might
equally well be claimed as past or as future. Thus there
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not be ‘nexts’ to each other®; and if the two limits
of time were separated, there must lie between them
something of the denomination of the continuum they
limit, which in this case is time. The ‘now’ that
separates the past from the future would in that case
itself be a period of time, and as such it would be
divisible. Thus the ‘now’ that separates past and
future would be divisible, and so would contain past
and future. But all that was beyond the past was
declared to be future with no past in it, whereas this
supposed extended ‘ now ’ lies beyond the limit of
the past and is therefore future, but it kas some past
in it. And by analogous reasoning, being this side
of the future, it is past, but has some of the future in

10885 11104) Present By Juture
L L
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it.? Again, such a ‘ now’ would not be the proper
but the derivative ‘ now,” for it would not be the
limit but only the segment of a continuum within
which the limit occurs.c Besides, a portion of this
‘now’ would be past and another portion future, and
it would not in every case be the same portion that
was past or future.® In fact the ‘now’ itself would

would be nothing to determine which part of the ‘ present’
was past and which future.
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not be identical with itself, because the time of
which it consisted could be divided at many points.
Thus, if all these contradictions follow from the hypo-
thesis that the limit to which the past reaches is other
than the limit from which the future starts, it follows
that the two definitions of ‘now’ define one and the
same ‘now.” And if that be so, obviously the present
‘now’ is indivisible ; for if it were divisible, we should
be back again in the same impossibilities. Thus we
have shown that there is a something pertaining to
time which is indivisible, and this something is what
we mean by the ‘present’ or ‘now.’

That nothing can move in the ‘present now,’ the
following considerations will show. If it is possible
for there to be motion in the ‘now,” then there can
be faster or slower motion in it. Let N be the

distance < 2
N }
®; \\?
time - 1
N

‘now,’ and let the faster movement cover AD in N.
Then the slower will cover something less, say AC,
in N. But since the slower covers AC in the whole
of N, the faster will cover it in less than N. But
this means dividing the ‘now,” which we have found
to be indivisible. Motion in the ‘now’ is therefore
impossible.

And neither is rest or ‘station’ possible in the
‘now.” For, as we were saying,® a thing is ‘ at rest’
only if it is naturally capable of such and such motion,
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¢ ‘ Beginning’ here means the initial limit, not (as at
236 a 15) the first part.
b i.e. they cannot be instantaneous.
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but at this specified time and this specified place
(though still retaining its natural capacity for such
motion) it is not actually moving. So that if (as just
proved) nothing has a natural capacity of moving in
the ‘now,” nothing can be said to be at rest ‘in it.’

Moreover, if a stretch of time be divided by a
‘now’ into two periods, we have seen that this
‘now ’ qua end of the first period and gua beginning ¢
of the second is the same. Now suppose a mobile
to be in motion in the whole of the first period and
at rest in the whole of the second. Being in motion
in the whole of the first period, it will be in motion
in any of it which is naturally capable of being
moved in ; so that if its end were capable of being
moved in, it would be moving in that. And, by parity
of reasoning, if the beginning of the second period
were capable of being rested in, it would be at rest
in the beginning of that. But the end of one and the
beginning of the other are the same ‘ now’: there-
fore if a ‘ now ' were capable of being moved in and
rested in, the same mobile would be at once moving
in it qua end of one section and at rest in it qua be-
ginning of the other.

Yet again, we say a thing is at rest when it has
not changed its position, either in respect to its total-
ity or in respect to its parts, between now and then :
but there is no ‘then’ in ‘now’; so there is no
being at rest.

Both motion and rest, then, must necessarily
occupy time.?
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CHAPTER IV
INTRODUCTORY NOTE

The demonstration that anything that changes must be
divisible begins with an examination of the condition of a
thing ‘in motion ’ which includes changing in quality,
quantity or position.

There are four logical alternatives :

(1) to be both entirely in one contrary and entirely in the
other,

(2) to be either entirely in one contrary or entirely in the
other,

3) not to be in either at all,
4) to be partially in one and partially in the other.

Of these the first is not possible under any circum-
stances; the second is not possible when the subject is
actually ¢ in motion *; the third is not possible when the
motion is between these contraries only. There remains
the fourth—the only one possible when the thing is in the
act of changing from the one contrary to the other.

There is no relevant distinction between the various
processes of change, but their incidental differences must
be taken into account when applying the general argu-
ment. To make this clear we may vary the illustration

ARGUMENT

[Buerything that can be in a process of change must be
divisible into parts, for it must, while changing, be partially
in the one condition, partially in the other (234 b 10-20).

A movement is divisible both (i) in respect of the tume it
occupies and (ii) according to the movements of the parts of
the thing moved. (ii) Three proofs that the movement of the
whole is equivalent to the sum of the movements of the parts
(b 20-235 a 10). (i) The divisibility of movement in re-
spect of time (a 10-13).
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CHAPTER IV
INTRODUCTORY NOTE (continued)

given in the text, and suppose the contraries to be light
and darkness The change from the one to the other of
these may occur in either of two ways.

1st way : A black shadow may gradually invade a bright
surface and eventually eclipse it entirely ; in this case the
immediate subject of change is the area of the shadow.
Now when any part of the surface comes under shadow it
remains so, and for it the change is over. Similarly the
change has not yet begun for any part that is still in the
light ; but during any period of the change the shadow
progresses over some part of the surface, and any such
progress is divisible because any part of the surface is
divisible.

2nd way : the light may gradually fade from the whole
surface simultaneously ; in this case the immediate sub-
ject of change is the brightness. As the shadow deepens
the whole surface passes simultaneously from lighter to
darker and the progress of the change is measured by the
degree in which it does so. Any such progress is divisible
because any degree is divisible.

Change of position is measured by linear distance, and
is divisible because any distance is so. Similarly increase
and decrease of magnitude is divisible because any
magnitude is so.

ARGUMENT (continued)

The movement, the time it occupies, the actual ‘ being in
motion,” and the field in which the movement occurs are all
susceptible of being divided correspondingly with the thing
moved (a 13-18). This is established wn detail. (i) The
divisions of movement and time correspond (a 18-24).
(i1) The ‘being in motion’ (i.e. the condition of the thing
moved in so far as it is actually being moved) can be
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ARGUMENT (continued)

divided into parts in the same way as the movement; as o
whole it is, like the movement, continuous (a 25-34). (4ii)
W hatever forms a field of change (e.g. distance, quantity,
quality) is correspondingly divisible, though @ quale is
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15 uépn mdvra, ov perafdMer (10 ydp woavTws Exov
\ 3\ 1 hY 4 3 4 3 7 ol
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BdAdovros: olire yap év dudorépois olr’ év underépw
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70 ¢ardv, 0d 7o uélav: od yap dvdykn T6 peraBdiioy
20 év omoTepwody elvar TAV drpwy.) davepov odv i
w8y 70 perafdMov éorar Siaperdy.
2 L | \ \ -~ e )Y 4
Kimoiws & éori Sawpern Siyds, éva uév Tpdmov
7@ xpdvew, dMov 8¢ kaTd TAs TAY puepdy Tob Kwou-
4 /4 ? b \ AP ~ VA \
wévov kwijoeis: ofov, €l T6 Kwetrar Glov, Kal
76 AB rkwnbijcerar kal 70 BI'. éorw 87) Tob uév
2% AB % AE, vop 8¢ BI' % EZ, kivmois 1@v pepdv.
avdykn &) Ty Sy, éb Hs AZ, 700 AT elvau

kivnow: kwioeTar yap kard TavTnY, émelmep

@ See p. 81 note b.
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ARGUMENT (continued)

divisible only accidentally (a 34-87). All these entities also
go together in respect of being limited or wunlimited, the
attributes ‘ divisible’ and ‘ unlimited’ belonging primarily
to the thing that changes (a 37-b 5).—C.]

AnyTHING that changes must be divisible (with respect
to that which is primarily affected by the change).
For every change moves along a definite line from this
condition to that; and when the mobile has already
reached the ‘ condition to which ’ then the change
is no longer in progress; and as long as it remains,
as a whole and in all its parts, in the * condition from
which’ so long the change is not yet in progress (for
such is the definition of the static as opposed to the
changing state). It follows, then, that during the
whole progress of the change it must be partly under
one condition and partly under the other, for it can-
not be entirely under both or under neither. (I am
speaking, of course, not of the extreme, but of a
proximate degree of change—from white to grey, for
instance, not from white to black—for it would not
follow that it must be under one or other of the
extreme conditions.) It is clear therefore that any-
thing that changes must be divisible into parts.®

A movement is divisible in two ways: accord-
ing to the time it occupies; according to the move-
ments of the several parts of the moving thing.
Thus, if AC moves as a whole there will be a move-
ment of AB and also of BC.

Let LM represent the movement of the part AB,
and MN the movement of the part BC. Then the
whole LN must necessarily represent the movement
of the whole AC. LN will constitute its movement,
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¢ The corresponding parts of the movement and of the
mobile are here represented by the same length for the
sake of simplicity ; but all that is necessary is that the ratio
of a part of the mobile to the whole of the mobile shall be
the same as the ratio of the movement of that part to the
movement of the whole.

¢ But to change along some other line—i.e. in some other
category. [Literally, ‘for, as we have seen (at 228 b 1 ff.),
a movement that is single, cannot be the movement of more
than one thing.'—C.]
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since LM and MN respectively constitute the move-
ments of each of its parts, and a thing’s movement

mobile A B &
movement
M N

cannot be constituted by the movement of anything
else. Accordingly the whole movement is the move-
ment of the whole magnitude.®

Besides, every movement is the movement of some
mobile. Now the whole movement represented by
LN is not the movement of either of the parts taken
by itself, for each part of LN is the movement of one
part of AC. Neither is it the movement of anything
else than the sum of the parts ; for that same whole
whose movement constitutes the whole movement
is made up of those parts whose movements con-
stitute the parts of the movement. That is to say,
the parts of the movement which make up LN are
the movements of the parts AB, BC, and of nothing
else ; for if there were any other movement, not
thus accounted for, it would not pertain to the move-
ment along the single path that we are considering.?
So the movement represented by the sum of LM and
MN is the movement of the mobile ABC.

Besides, if there is a movement of the whole AC
other than that represented by LN, let it be repre-
sented by GK. Now subtract from GK successively
the movements of the several parts; these will be
equal to LM and MN, for one thing must have one
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¢ .. any other subject, or of the given subject on any
other part of the given line, or on any other line of change.
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movement. Now if by this process GK has been
exactly resolved into parts, then it is equal to LN

mobile " 2 ¢
movement G . H_K
L M N

which is also so resolved. But if, after the sub-
traction, there were any remainder HK it would
be a movement with no mobile, for it could not be
the movement either of the whole AC or of the two
parts that make it up, since one thing has one move-
ment. But it cannot be the movement of anything
else,® for by hypothesis we are considering a finite
and continuous movement, and therefore the move-
ment of a finite and continuous mobile, on a finite
and continuous path. And by parity of reasoning
the successive subtractions cannot cover more than
GK. Since then GK is neither more nor less than
LN, it must be equal to it.

Such then is the division of a movement accord-
ing to the movements of the several parts of the
mobile, and it applies of necessity to everything
that is divisible.

Movement can be divided in another way: by
time ; for since every movement occurs in time, and
time (however short) is alwaysdivisible,and inless time
the movement is less, it follows that any movement can
be divided in correspondence with divisions of time.

And again since anything that moves, moves along
a definite line and during a certain time, and has a
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@ Aristotle is here thinking, not of the continuous modifi-
cation of the quality itself (from white to black, for instance),
but of the division, e.g. of a blue area, which does not divide
the blueness except in the sense of making it the blueness of
two areas. See Introd. Note.
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certain motion, it must be possible to make corre-
sponding divisions: of the time and of the movement,
of the actual being-in-motion and of the mobile, and
of that in respect to which it moves (the line along
which the movement occurs), though not in the same
way in all cases, for a quantum is divisible primarily
and directly, but a quale by concomitance only.%

For let the time occupied be represented by
A and the movement by B. Then if the whole
movement has occupied the whole time, less than
the whole movement occupied half the time, and less
again a subdivision of that half, and so on without
limit. And conversely the divisibility of time follows
upon the divisibility of movement ; for if the whole
time is long enough for the whole movement, half
the time will suffice for half of it, and a shorter time
still for still less change.

And so too with divisions of the actual being-
in-motion. Let C represent the whole of the being-
in-motion. Then something short of the whole
will correspond to half the movement, and so with
the corresponding quarter of the being-in-motion
and quarter of the movement and so on. And if we
set out the being-in-motion corresponding to each of
the two movements, DC and CE, we may argue that
the whole of the being-in-motion would correspond
with the whole movement (for otherwise there would
be a being-in-motion without any corresponding
movement) just as we showed a total movement
to be divisible into the movements of its parts ; for if
the being-in-motion corresponds divisionally with the
divisions of movement which is continuous, it is itself
continuous, and there is no interval between its parts.

And in like manner it can be shown that the
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! [Punctuation corrected, as in the Oxf. Trans.—C.]

CHAPTER V
ARGUMENT

In this chapter Aristotle begins by ewamining the end
(i.e. the completion) of a change, and shows that this is a
limit and is therefore indivisible, and occurs at an indivisible
instant. He gives two independent proofs, one referring
specially to contradictory changes, but also applicable to other
kinds, and one referring specially to changes of place and
quality (235 b 6-30).

He shows that if the completion were not the (indwisible)
limit but a (divisible) part of the change, the change would
arrive at completion while it was still going on, which is
impossible (b 30236 a 7).

He then turns to the * beginning,” and shows that neither
(a) the initial limit nor any subsequent (b) instant or (c)
period can be the primary ‘when’ of the beginning of a

> M \ ~ \ 4 » £
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BdMe, avdyxn 76 peraBeBAnds, 8re mpdTov pera-
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distance is divisible, and generally anything in respect
to which a thing changes (with the reservation that
the division is sometimes concomitant, depending
on the fact that the subject that changes is itself
divisible) : for if any one of the connected group we
are examining is divisible, so are all the others.

And they all go together as to being limited or
without limit ; and it is best to consider them all as
following the changing subject itself in these respects,
for divisibility and the absence of limitation primarily
appertain to the subject that changes. As to divisi-
bility, then, our examination is finished, but as to
the absence of limitation it lies before us.

CHAPTER V
ARGUMENT (continued)

change. For (a) at the initial limit the subject is still
unchanged ; (b) no instant follows immediately on the
initial limit (for two indivisibles cannot touch) ; and (c) any
period is divisible, and the whole of a divisible period cannot
be the primary ‘when’ of the beginning (a 7-27).

Nor is there any primary part of the subject affected, for
everything that changes is divisible (a 27-26).

This argument apphes without qualification to change of
quantity, for anything which is directly dinsible has no
primary (or least possible) part. In change of quality,
however, there may be a factor not directly divisible, but, as
even this is indwrectly divisible, there is no ewception to the
rule of divisibility in the factors of change (236 b 1-18).

Now since everything that changes, changes out of
something into something else, it follows that the
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at Quitting ' here means ‘ getting free from,’ ‘ to have en-
tirely quitted,” ‘ to be entirely free from ’; thus ‘to have
entirely quitted whiteness > would mean ‘ to be entirely free
from any trace of whiteness.’

® [Since the whole passage from A to D is continuous, any
intermediate point G must not be regarded as ‘ next-without-~
an-interval * to D (¢f. 231 b 15 sq., and the definition of éxéuevor
227 a 6), so that the change from G to D might occur all at
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instant it has finished changing, it already is that
which it has been changing into. For that which is
in the process of changing is coming out of or quitting
that which it is changing from, so that if ‘quitting’
is not the same thing as ‘changing from, at any
rate it follows from it; and if *to be quitting’ is
involved in ‘to be changing from,” then ‘to have
completely quitted’ is involved in ‘to have completed
the change from,” for the relation is identical in
either case.?

And since one sort of change is the change from
one state to the flatly contradictory state, it follows
that if a thing has passed out of non-existence into
existence it has quitted non-existence. So it will
have passed into existence, for everything must either
exist or not exist. Itis clear then that in the case
of contradictory states the thing that has finished
changing must already be in the state it was changing
into. And if this is true in this particular case of
change, it must be true in the other cases too, for
there is no pertinent difference between them.

It is easy, moreover, to demonstrate the proposi-
tion directly for changes of place or quality, if we
admit that everything which has finished changing
must be somewhere or in some state. For since it
has passed out of where it was and must be some-
where, that somewhere must be either the goal of the
change or some other ‘where.” Ifit be another, let the
thing which has finished changing to D(B) be now at
c(I). In that case, once more, it is changing from
¢ to D (for the point C is not ‘ next’ to D, since the
change is continuous).? So the thing that had finished

once; but the thing must be in process of changing all the
way till D is reached.—C.]
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év 1§ kata dvridaow.

‘Ot pév Tobwwv 78 perafeBuds, Sre pera-
BéBAnke mpdrTov, év ékelve éori, SHhov: &v & 8¢
mpidTew peraféBlmre 76 peraBeBAnkds, dvdyxn
dropov elvar. (Aéyw 8¢ mpdTov & pn TH Erepdv
7L adrod elvar mpdTov TowodTéy éoTw.) EoTw yap

85 Suarperov 76 AT, kal Sipprjoblw xara 76 B, €l pev
odv & 76 AB peraféBhkev 3 mddw & & BT,
otk &v év mpdrew 7@ AT peraBeBlnrds eln. el

2362 0 év éxarépw peréBaMev (dvdykn yap 7 wera-
BeBAnrévar 7 perafddew &v éxarépw), xdv & T
8Aw peraBdor: AN fv peraBefAnids. O adros
8¢ Ayos kal € &v 70 pév peraBdMe, év 8¢ &

weraféBlmrer: €orar ydp T ol mpdiTou TpdTEpov:

e [Cf. Ross, Aristotle (1923), p. 92: ‘ An event is in a
nest of times as a body is in a nest of places; the death of
Caesar took place in March B.c. 44, and also in B.c. 44, and
alsoin the first century B.c. The ‘“ first ” time of an event is
the time it precisely occupies, its exact or commensurate
time. There is in this respect a close analogy between
Aristotle’s treatment of time and his treatment of place.’—C.]
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changing would at the instant at which it finished
changing be in process of approaching the ‘where’
at which it had already arrived. But this is impossible.
So the thing that has finished changing must already
be in the state into which it has changed. So also
it is clear that that which has come into existence
at the instant when it has come into existence, exists,
and that which has gone out of existence does not
exist. The principle which has been laid down as
applying to every kind of change is especially obvious
in the case of the contradiction between existence
and non-existence. .
It is evident, then, that the thing that has changed,
at the very instant ‘at which’ it has completed the
change, is in the state ‘into which.” But we must
further note that the time ‘at’ which, in the primary
sense, the change is completed is atomic, .e. indivis-
ible. (I mean by ‘in the primary sense’ that it
must be directly and primarily the time ‘ at > which,
not some period that includes that precise instant.) @
For if we take a divisible OT(ATL") to represent the
time, let it be divided at §(B). Then, if the change
came to its completion either in 0S(AB) or in ST(BI'),
in neither case can it be primarily located at OT(AT).
If, on the other hand, the subject were in process of
change in both parts (and it must have been either
in process of change or in the state of having com-
pleted the change in each of them), it would be in
process of change in the whole OT(ATY), which is
contrary to the hypothesis that the change reached
its completion ‘at’ the time OT(AI'). And the
argument may be repeated if it be said that the
change was in progress during 0S(AB), but was com-
pleted ‘at’ ST(BI'); for then OT(AT"), the supposed
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BoXiy, kai éori peraBolijs Télos: 6 7 kal SédewkTar
adwalperov dv Suo, 76 wépas elvar. To 8¢ kara TV
dpxnv SAws odk éoTw od yap €oTw dpyn peTa-
~ Q> 3 > V4 ~ Ve V4
PoAijs, 008’ év & mpdrew ToD xpdvov peréBaldev.
~ o ~ >
dorw yop mpdtov ép’ & 1o AA. Tobro O a-

I AN
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’ b3
Suaiperov pév odk €oriw+ ovuProerar yap éxdueva
-~ -~ \
elvaw 7o viv. ér § €l & 7@ T'A xpdvew mavrl

@ [Aristotle does not mean that a process of change has not
an anterior (as well as a posterior) limit. ¢ Beginning * here
means ‘ initial part,” falling within the limits (mpdry kivyous
rather than dpxh (=mépas) kwhoews, Them. 195. 20). Such
a part would necessarily be infinitely divisible into earlier
and earlier parts and occupy a divisible time.—C.]

b [Literally, ‘Then OT cannot be indivisible; for, if it were,
(the?) “ nows ” would be consecutive’ (which is impossible).
What ‘nows’? 74 viv is ambiguous. (1) It may mean ‘the
moments,” as in the interpretation adopted by the Oxf.
Trans.: ‘the moment immediately preceding the change
and the moment in which the change begins would be con-
secutive (and moments cannot be consecutive).” But how
does this consequence follow from the indivisibility of OT?
(2) 74 »iv may mean moments generally (as at 237 a 25 ov
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‘at’ in the primary sense, would only be such in
virtue of containing the more primary ST(BI"), and so
on indefinitely. Thus the ‘ time at which’ a change
is completed cannot be divisible. It is also clear
that that which passes out of existence or comes into
existence must do so ‘at’ an indivisible moment.
But there is still an ambiguity to clear up. We can
speak of the primary ‘when’ “at’ which the change
has been completed (for at that instant it is true to
say that the change has been accomplished) ; but can
we speak of the primary ‘when’ in which it began
changing ? As to what we call the primary ‘ when’
in reference to the end or completed change, we
may safely assert that there really is such a thing ;
for a change can actually be completed and there
is such a thing as its end, and we have shown that
end to be indivisible, because it is a limit. But
with reference to the beginning the phrase has no
meaning, for there is no beginning of a process of
change,® and no primary ‘ when ’ in which the change
was (first) in progress. For if there be, let OT re-

K O T

time

present that ‘ when.” Then OT cannot be indivisible,
because it must be continuous with the initial limit
(and indivisibles cannot be continuous).? Or again,

yap Hv éxbueva Ta viv). The argument may then be: OT is
supposed to be an earliest time occupied by an initial part
of the process of change. We cannot regard OT as indivis-
ible without falling back on the false view that the time
occupied by a motion can be an atom of time corresponding
to an atomic component of motion, and that all stretches
of time are made up of such consecutive atoms.—C.]
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aupoly peraBdMer, kal é&v & mavri- € & év

/4 V4 L1 h 4 -~ 14 ,

2% forépw peraBéBAnker, otk év TG Slo mpdTw.
dore dvdykn év Stwolv perafefAnrévar). da-
vepov Tolvur OTi ok ot v & wpdTew pero-
BéBAnkev- dmepor yap ai Srapéoers.

QY 1 ~ 4 54 ~ o
008¢ &7 70 peraBeBAnkéros €ori T TpdTOV &

4 14 hY \ ~
petaféfinrer. éorw yip 76 AZ mpdTov pera-

80 BeBAnicds Tob AE (ndv yap 8é3eikrar Suauperdv o
petaBdAdov): S 8¢ ypdvos év & 16 AZ peraBéBAnker
b4 31 2 > b 3. ~ 1 A
oo ép° & O, €l odv &v 7§ mavti To AZ perta-
BéBMxev, év 16 nuiloer arTov éoTar Tt pero-

1 [re Oxf. Trans. Cf. Simplic. 987. 24: om. EH: 7 cett,

e If OT is indivisible there is nothing between O and T,
that is to say they are  in the same place,” Bk. V., chap. iii.
226 b 20, 227 a 10, t.c. they are the same instant. If no
part of the change had occurred before O, the thing would
still be unchanged at 0. And if some part of it were already
accomplished at T, the thing would simultaneously not have
be%un to change and have changed at 0=T.

This argument is easily followed with respect to changes
in which the affection itself does not change but gradua%ly
‘invades ’ the subject ; itisalso applicable, mutatis mutandis,
to changes in which the affection is simultaneously in-
tensified throughout the entire subject. See Introduction
to chapter iv.
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70 Xevkov %) TO moudv, éxevo Siaperdy éoTw).t
b) \ o > LI ’? \ 1 \
érel Soa ye kal’ avTe Aéyerar Sarpera kal ua
kara ovpuPeBnids, 0vd’ év Todrois éoTar To mpdTOV:
1 [Punctuation corrected as in Oxf. Trans. The next
sentence, érel «k7\., explains why ‘it is otherwise with that
in respect of which the change takes place,’ viz. place or

quality or quantity, in that a distinction is needed between
changes of quality and other changes.—C.]

a [As Simplic. 988. 9 explains, 8 peraBdA\ec here has the
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the period OS is completed, and again still less in
less, and less again in less without limit. So that

A c D

o) S

there will be no part of the subject of the change
which has in its entirety been the very first part that
has changed.

We have now shown that in the subject of change
there is no (irreducible) part that can be the first to
have completed the change, and in the time occupied
by the change no (irreducible) earliest part in which
change has been effected.

But the case is different with that in ¢ which, or
with respect to which, the actual change takes place.
For there are three things which are concerned
whenever change is spoken of : (1) the subject of the
change ; (2) the duration of it ; and (8) that in respect
of which it changes: for instance, (1) the man,
(2) the time, and (8) the pallor. Now the man (as a
bulk) and the time are divisible, but it is another
thing with the pallor (though they are all, it is true,
incidentally divisible, for the subject in which the
pallor or other quality inheres is divisible). For
when that with respect to which the thing changes
is not incidentally but primarily divisible, it, too, has

same meaning as 7o ka6’ 8 perafdA\\e—ithe place, quality (e.g.
pallor), or quantity, in respect of which the subject of change
suffers change.—C.]
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¢ See Introduction to chapter iv.

b [AB is a part of space occupied by a ‘magnitude’ (ro
kwolpevor uéyebos, Simplic.), also called AB; BC is the extension
of this space, over which the motion is to take place.—C.]

¢ LC’f. the argument at 236 a 15. Here the objection is to
thinking of space as capable of being filled by a row of suc-
cessive atomic magnitudes, and to regarding motion as

CHAPTER VI

ARGUMENT

If by the “ proper time’ of a change we mean the period
which exactly coincides with its duration, then the change
must be going on throughout any part, however small, of the
proper tume of the whole change (236 b 19-32).

From this it follows that (1) that which is found to be
changing must have been changing previously, (2) that
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no primary part.” Take the case of magnitudes.?
Let AB represent a magnitude, and let it have
changed from B to a ‘ primary’ position ¢. Now if

A B

[

¢

BC is to be indivisible, we shall have two things with-
out parts contiguous to one another (which is im-
possible) ¢ ; while if it is divisible, there will be some
position, coming before C, into which the thing has
changed, and yet another before that, and so on
without limit, since the divisibility is never exhausted.
So there is mo first point that has been reached.
And this argument applies also to change of quantity,
since this change too is in something continuous.
It is manifest, then, that change in respect of quality
is the only change in which there can be a factor not
directly ¢ divisible.

occurring all at once from one atomic place to the ¢ next.—
C

a ¢ Directly,’ for even in a quale there must be incidental
divisibility.

CHAPTER VI
ARGUMENT (continued)

which has accomplished a change must have accomplished
some lesser change previously, (8) that which is found to be
changing must have previously accomplished some change
(b 82-237 a 17), and (4) that which has accomplished a
change must previously have been changing (a 17-28).

It is obvious that all this is true in the case of change of
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ARGUMENT (continued)

magnitude, for as magnitude 1s divisible without limit, there
can be no least possible change of magnitude (a 28-b 9).
The same reasoning may be extended to the becoming and
perishing of all contenuous and divisible things, i.e. to the
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ARGUMENT (continued)

consummations of all continuous changes; and also to all
temporal changes of any kind. So there is no smallest poss-
ible, and no irreducible first stage of either change or be-
coming (b 9-22).

Arv that changes changes ‘in time’; but when we
speak of the time ‘in’ which a change occurs, we may
mean either the ‘primary’ or proper time coinciding
with the change or a longer period including the
proper time (for instance it may have happened ‘ in’
such and such a year, because that year includes the
day occupied by the change). That being so, the
change must be taking place during every part of
the proper time which the whole change occupies.
This follows from our definition (for this is what we
have taken °the proper time ’ to mean), but it can
also be demonstrated as follows. Let the proper
time of the movement be represented by OT, and
let OT be divided at S (for every space of time is
divisible). Then in the period OS the mobile is either
moving or not ; and the same with ST. If it is mov-
ing in neither of these periods it is at rest throughout

o s T

OT, for it is impossible for it to move in OT if it
moves in neither of its parts. If it is moving in one
only of the two parts, then OT is not the proper
time of its movement, for it pertains to the whole
OT only in virtue of pertaining to a part distinguish-
able from that whole. It must then have been
moving in any part of OT if OT is to be the proper
time of the movement.
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¢ Even if our observations are confined to noting what has
occurred by the end of a time, we shall see that something
has occurred by the end of half the time.
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On the strength of this we can show that anything
found to be moving must have been moving before.

distance D
______ By == === mmmmm e
————— @-—-__..

time
(o] S T

For (1) if P has covered the distance AD in the proper
time OT, then Q starting at the same time and
moving with equal velocity will cover half the dis-
tance in half the time. And of two moving things
that move at the same pace, if one accomplishes a
given distance in a given time the other must do
the same. (Therefore P will have already covered a
certain distance in the time OS, and so was moving
in a certain period less than OT, which accordingly
was not the actual first assignable period during
which the mobile was in motion.) So that which is
found to be moving must have been moving before.
Again, (2) if what enables us to say that move-
ment kas taken place in the whole time OT—or
generally in any period you please—is that we have
taken the terminal ‘now’ (for the terminal ‘now’ is
what defines a period, a period being what lies
between two ‘nows’), then movement may equally
be said to have taken place in the other periods (0S
and ST). But the half (of OT) has its terminal
point (8) in our division ; accordingly movement will
have taken place in the half or, generally, in any
part you please ; for wherever we divide the period,
it will be limited by a ‘now’ coinciding with that
division.* And since any period of time is divis-
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od peraféBnkey (dua yap dv ein & 76 A xal 7@
B): 76 yap peraPeflnuds, Sre peraféBAniev, St
odk Eoriv év TodTe,! BédetkTar mpdrepov. €l & év
25 ’IM A4 z . > \ 3 3 7 \
AN, perafd éotar xpdvos: od yap Hv éxdueva Ta
~ b \ ol 3 Ve 4 A / 3
vhy. émel odv év xpdvew peraféBlnke, ypdvos &
- dmas Buwperds, év T fuice dMo €oTar pera-
’ \ 7 3 ~ 3 7 ¢ ’ b
BeBAkds, kal mddw év 7& éxelvov ruioer dNo,
A 3\ 4 o 4 N /
kat del ovrws' dore perafdMor dv wpdrepov.
"Eri 8 éml Tod peyéfovs pavepdirepov 76 Aexbév,
1 [rovre codd.: Simplic. 994. 30 has ravr¢ (ACM) or

évraiba (aF). If roire is sound, perhaps we should read ére
werafBéBNnrer, <ét of ueraBéBrnkerd, érv . . .—C.]

o [At235 b 6 f.—C.]
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ible, and what lies between the two ‘ nows’ is time,
it follows that anything that changes at all has
already completed an unlimited succession of
changes. Again (8) anything that is continuously
changing and has nejther perished nor ceased from
changing, must at any point either be changing or
have changed, and since we have proved that there
is no such thing as changing at a ‘now, it follows
that at any ‘now ’ the changing thing must ‘ have
changed,” so that if the nows are without limit, the
mobile will have accomplished unlimited changes.
And not only must that which is in process of
change have previously accomplished changes, but
that which has accomplished a change must previ-
ously have been in the process of changing. Forif a
thing has changed from this to that, it has occupied
time in doing so. For suppose a thing has accom-
plished the change from A to B at an instant. Then
the instant at which it has accomplished the change
is not the same as that at which it was in A (other-
wise it would be in A and B at the same time); for
it has already been proved ¢ that when a thing has
changed, it is not where it was before it had changed.
But if the ‘now’ of A and the ‘now’ of B are not
the same, there must be a space of time between
them, for one ‘now ’ is not contiguous with another
one. Since, then, the change has occupied time and
time is always divisible, in half the time occupied
by the whole change a certain other change will
have been accomplished, and again another in the
half of that, and so on without limit. The subject,
then, has been changing before it has changed.
Moreover, it is helpful to note that all this is
more obvious in the case of magnitude, because the
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ore avdykn 70 perafefnkos perafdMew kai
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570 perafdMov uerafeflrévar, kol €ori Tob pév
4 A 4 4 ~ \
peraBdMew 16 peraPeBAniévar mpdrepov, Tod Bé
2 \ 4 \ I 7
ueraBeBAnkévar 76 peraPdMew: kai oddémore
MdbijoeTar 70 mpdrov. alriov 8¢ TovTOU TO Wi
elvow dpepés duepods éxduevov: én’ dmewpov yap
1) Owaipeots, raldmep émi Tdv adfavouévwy kal
fcaOaLpovpe'va ypa,u,,u,cfw
10 (I)avspov ouv OTL mu TO yeyovos avaym] ylyveafou
wpm-epov Kal 70 yuyvduevoy yeyovevan, Soa Siawpera
Kal ouveyfi—od uévrou del 6 yiyverar, dAX’ dAo

4 j.e. the distance from A has extended from C to D.

b [Literally, ¢ divisible into an unlimited number of parts.
So the thing is in process of changing into those (innumer-
able parts) before (it completes its change at D).—

¢ The continuity of contradictory changes such as coming
mto and out of existence is explained below, 237 b 18 sqq.

4 [Simplicius 996. 19 explains the process meant: Bisect a
line and keep one half undivided ; bisect the other half and
add oge of its halves to your orlgmal undivided half, and so
on.—C.
¢ [Aristotle has already said at a 35 that the same reasoning
applies to changes between contraries and between contra-
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magnitude over which the change takes place is
continuous. For suppose a thing has changed from
C to D.¢ Then if cD were indivisible, two things
which have no parts would be consecutive, and since
this is impossible the space between must be a
magnitude and therefore divisible without limit. So
the subject effects innumerable changes before it
has effected any given change.? So anything that
has changed must previously have been changing,
for the same proof holds for changes with respect
to what is not continuous,® namely changes between
contraries and between contradictories. For if we
consider the time which the accomplished change
has occupied, we may apply the same reasoning
whatever the nature of the change.

So then that which has changed must have been
changing, and that which is changing must have
changed ; there is a ‘having changed’ that comes
before  changing ’ and a ‘ changing’ before ‘ having
changed,’” and we shall never find a stage which is the
(irreducible) first stage ; the reason being that two in-
divisibles can never be contiguous, but the interspace
can be subdivided without limit, as a line may be
divided without limit in such a way that one part
is always increasing and the other decreasing.?

It is further clear ¢ that in the case of all divisible
and continuous things, whatever has come to be
must previously have been coming to be and what-
ever is coming to be must previously have come to
be, (but not all things are continuous and so what
dictories (¢.e. becoming and perishing) if you consider the
factor of ¢ime. He now adds that the argument from the
infinite divisibility of magnitude also applies to becoming and
perishing of such things as are continuous and divisible
magnitudes.—C.]
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287h évioTe, ofov TV éxelvov Ti, domep Ths olrlas Tév
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eqS@ap;.Levov. €b0ds 'yap evvﬂ'apxec ) 'yvyvop,evw
15 kal TG qSGeLpop,evw dmepdy TL, ouvexel ye ovTL, Kal
odx Eorw obre ylyveaOar u7 yeyovss Tu odre yeyo-
vévar un yuyvouevdy Ti. Opoiws 0é kal éml Tod
Plelpeclar rai éml Tod edfdpfac cisi yap Eorau
Tod pév gb@eupea@az. 70 épOdpfar mpdTepov, Tof 86
ed)@ap@al. 1'0 $leipechar. gﬁowepov odv 6"7’1. ral -ro
20 yeyovds dvdykn ylyveolar mpdrepov kal 76 yuyvé-
pevoy yeyovévar mav yap péyebos kal mwds ypdvos
el Suauperd: dor’ év H dv 7, o0k Qv €l s TPITW.

@ [Viz. bodies, which are necessarily continuous and in-
finitely divisible.—C.]

® That is: must have accomplished some stage of its
becoming.

CHAPTER VII

ARGUMENT

The aim of this chapter is to show (1) that a limited change
or ‘motion’ could not oceupy unlimited tzme; and as @
deﬁmte process of ‘coming to rest’ or of ‘becoming’ or of

‘ perishing’ is a limited change, none of these could occupy
unlimited time ; and (2) that in a limited time there could
not be unlimited ‘ motion.’

The only kind of motion which is directly dealt with in
this chapter is locomotion, for every kind of change can be
represented by this kind of movement.

Prop. (1). If the motion is uniform it can be divided
into a limited number of equal parts, and each of these parts
will correspond to an equal period of time; so that the
whole time can be divided into the same number of equal
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has already come to be may be other than that
which is coming to be; it may be some independent
part of it, as when the foundation has come but the
house is still coming to be,) and it is the same with
passing away and having passed away. For both
what is coming-into-being and what is passing-away
contain, in so far as they are continuous things,? an
element of unlimitedness; and it is impossible for
anything to be in process of coming to be unless it
has already come to be something or to have come
to be unless it has previously been in process of
becoming something ; and it is the same with pass-
ing away and having passed away, for passing away
must always have been preceded by having passed
away, and having passed away by passing. It is
clear therefore in the case of coming to be, no less
than in other changes, that what has come to be
must previously have been in process of coming to
be, and that what is coming to be must have come
to be? previously, for every magnitude and every
period of time is divisible without limit. Conse-
quently whatever stage the thing may have reached,
that stage can never be the irreducible first stage in
the process.

CHAPTER VII

ARGUMENT (continued)

parts. On the assumption that these periods of time are
limited in duration as well as in number, 1t follows that
the whole time will be limited in duration (237 b 23-34). The
proposition is next demonstrated for motion that is not
ungforin (in this demonsiration it is assumed thai the
velocity cannot fall below any assignable limit whatever
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ARGUMENT (continued)

(b 34-288 a 19)). Prop. (2) is demonstrated in o similar

manner. An ‘unlimited motion’ may be either (a) that

which is limited traversing that which is unlimited, or

237b2s Emel 8¢ mdv 70 rwoduevov év ypdvew wiveiTat,

kal & 1& mAelove petlov péyebos, év 7o dmelpw

2 xeéwp addvaTdv éori memepaouérmy kwelolfai—ua)

Y admy del kai TOV ékeivys Ti Kwovuevov,
AN’ & dmavry dmacov.

“Or pév odv el 7 looTayds wkwoiro, dvdykn To
memepaouévoy v memepacuévy kiweichar, SHAov.
Adfévros yap poplov 6 karauerpiioer TV SAny,
év ioows xpdvois TogovTols Soa Ta udpid éoTi, TV
Sy kexivnraw. dor’ émel Tabra memépavrar ral
7@ wéoov éxaorov kal TH moodkis dmavra, kal
6 xpdvos &v eln memepacuévos: TooOUTAKLS YO
éotar Tooobros Soos 6 Tol poplov xpdvos moAa-
ndacaclels @ mhifer T&v poplwy.

3

=3

o [uh v avriw k7A. seems intended to exclude perpetual
rotation ; ‘for the heavenly bodies, for instance, can con-
tinually revolve over a finite distance during an unlimited
time * (Philop. 812. 22). In such rotation a body is (1)
‘ moving continually with the same motion (i.e. along a
circular track) and (continually) executing some part of that
motion,” The last words are somewhat obscure. They
might mean (1) that the body is not to be supposed to execute
one revolution and then stop, but to be always moving in some
region of the track ; but the following words suggest that the
meaning is rather (2) that the body is executing one revolu-
tion after another, each revolution being regarded as a
limited part of the unlimited perpetual motion. Aristotle
means that he is not denying that a body can revolve for an
unlimited time on a limited track, but is denying that it takes
¢all’ unlimited time to execute “all’ a limited motion.—C.]

¢ [Literally, ¢ Consequently, since these fractions are finite,
both in the sense that each is a finite quantity, and in the
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ARGUMENT (continued)

(b) that which is unlimited clearing that which is limited,
or (¢) that which is unhmited clearing that which is un-
limited (a 19-b 22).

Since every thing that moves occupies time in moving,
and moves further in a longer time, it is impossible
for a limited motion to occupy unlimited time.
I am not speaking of a locally recurrent or re-
entrant motion in which the same limited track
may be traversed an unlimited number of times,* but
of the whole distance covered in the whole time.
Now it is clear enough that if the motion is of
uniform velocity, a limited distance must be traversed
in a limited time. For if we take any fraction of
the motion the whole-motion will be some multiple
of that fraction and the time-occupied-by-the-whole-
motion will be the same multiple of the time-occupied-
by - the - fraction - of - the - motion.  Consequently,
since these fractions are finite both in magnitude and
in number, the time also will be finite; for it will
be a multiple of the time-occupied-by-the-fractional-
motion, and will be equal to that period of time
multiplied by the number of fractional-motions.?

sense that their sum is a finite multiple of one of them,
the time also will be finite; for it will be a multiple of
the fractional period (occupied by the fractional motion),
equal to such a period multiplied by the number of the
fractional movements.’—C.] Let ;,"—L be a given fraction of the
motion; then m ,% will be the whole motion, then if ¢ is the
time occupied by the fractional motion m¢ will be the time
occupied b{' the whole motion. Now m and « are both by
hypothesis limited, therefore Aristotle’s conclusion depends
on the unproved assumption that ¢ is also limited. See
p- 112 note b.
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kexwhobor—rodro 8¢ Sfdov, drv Tob xpdvou &v
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(3 mpoTépw Kol DoTépw Erepov keklmras del yap
~ I3 4 b4
v 7® mAelow érepov €oTar kekwnuévov, édv Te
b ~ Y/ N -~ 4 \ 37
5 looTayds €av Te um looTaxds peraBdAn, kal édv
Te émirelvy 7 rbmois, édv Te dvly, édv Te uévy,
\ ° ~
ovfev frrov—elkidbw &1 7 To6 AB Siaoriparos,

A E B

76 AE, & karauerpioec v AB. Tobro 39 Tod
dmreipov &v Tun éyévero ypdvw: &v dmelpw yap ody
10 oldv T€, 76 yap dmav év dmelpw. ral wmdAw Erepov
o7 éav AdBw Soov 76 AE, avdyxn év memepacuéve
Xpévw: T6 yap dmav év dmelpw. Kal ovrw &)
Aapfavwy, émeds) Tob uév dmelpov 0d0év éoTi ué-
pov & kataperpioer (a8dvarov yap T dmepov
elvar ek memepaouévwv kal lowv kal dvicwv, Sid
76 kataperpnbicecbar 7o memepacuéva mhiber
18 kol peyéfer vm6 Twos évés, édv Te loa ) édv Te
1 []Tb AB Bonitz, ¢f. Simplic. 1000. 19: 75 A xal 76 B codd.

@ Unlimited time would be better represented by ‘the
line from 0, without giving T as the other limit of what is
by hypothesis unlimited.

® Assuming that the velocity cannot fall below any assign-
able limit whatever.

¢ 4.e. less than the unlimited time which it takes to traverse
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But if the motion were not of uniform velocity it
would make no difference. Forlet the limited distance
supposed to be covered in an unlimited time be re-
presented by AD and the unlimited time by OT.®
Then one part of the distance must have been
traversed before another part (this is clear because
the distance traversed in the earlier part of the
time is different from the distance traversed in the
later, for with every increase in the time occupied
a different amount of the distance will have been
traversed, no matter whether the velocity be uniform
or not, and none the less though the rate of motion
be intensified or relaxed ? or constant). That being
so, take a part AC of the whole distance AD and

A C ) ) ) D

let AC be an exact measure of AD. Then this
part of the motion will occupy a limited stretch
of the supposed unlimited time, for since the whole
AD does but occupy an unlimited time, a fraction of
it must occupy less. But again, if I take another
part of AD equal to AC that too must for the
same reason occupy a limited time. Andif I go
on doing this, since there are no definite periods of
time which, added together, will make up an un-
limited time (for the unlimited cannot be made up
of limited items, whether these items are equal to
one another or not, because there will always be
some unit which will be an exact measure of a
limited aggregate of magnitudes, no matter whether
they be equal to each other or not, so long as they

the whole distance (because it cannot take as long to traverse
a part as it does to traverse the whole). See p. 112 note b.
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m00H Kal Tw moodKis. AOT ot Sletaw év meme-
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AwoSeSeLyy.eva 3¢ ‘TOUTC()V, davepov 6T oDdE
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* [Defined at 230 a 4 as * the motion to the goal at which
the thing is at a standstill."—C.]

® [As usual, Aristotle adds the application of the principle,
established in the case of change, to the case of coming-into-
being and perishing : ¢ One and the same thing (being finite)
cannot be in process of coming into being, or in process of
perishing, for ever.’—C.] The creation or annihilation of a
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are finite in magnitude) and since, on the other
hand, a certain multiple of AC will cover the whole
limited distance AD, it follows that AD will be
traversed in a limited period of time. And the case
is the same with the process of being brought to rest.®

As a consequence ® one and the same definite pro-
cess of coming into being or passing out of it cannot
possibly occupy an unlimited time.

By the same reasoning it follows conversely that,
whether the motion be uniform or no, an illimitable
process of moving or of coming to rest cannot be
accomplished in a limited time. For if we take a
definite fraction of the whole time, that fraction will
allow a certain definite stretch, but not the whole, of
the magnitude to be traversed (for it is only in the
whole time that the whole magnitude is covered), and
again in another equal fraction of the time, another
definite stretch of the magnitude, and so on. Whether
each successive stretch is equal to the first or not
makes no difference, so long as each one is limited ;
for it is evident that when the limited time is ex-
hausted the unlimited magnitude will not be, for the
subtractions from it are limited both in the how
much and in the how many. Consequently the
unlimited magnitude will not be traversed in a limited
time. Nor does it matter whether the magnitude
is unlimited in one direction only or in both, for the
reasoning holds for either.

And from what has now been proved it follows
that a limited magnitude could not traverse an un-
limited magnitude in a limited time. And this for
the same reason as before. For in a fraction of the

definite thing is a limited change and therefore the above
reasoning would apply here also.
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¢ Cannot ‘ clear ’ it (8teNfetv), that is to say, cannot have
all got past it, so that none of it is on the same side of the
limited stationary magnitude as all of it was to be.%in with,
The importance of the dieAfetv is significant mn relation to
the misunderstanding in Book VII. chapter i.

® [Imagine an army forming a column marching past a
saluting-base occupied by a general and his staff. Then
imagine it 1s the saluting-base that moves carrying the
general and his staff along the extent of the stationary column.
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time it would traverse only a limited magnitude, and
50 too in each successive fractional stretch of the time,
and so only a limited magnitude in the whole time.
And since (as we have just seen) a limited
magnitude could not traverse an unlimited in a
limited time, evidently neither could an wnlimited
magnitude clear ¢ a limited in a limited time. For
if the unlimited could clear the limited, the limited
could traverse the unlimited ; for it makes no differ-
ence which of the two we think of as moving, for either
case involves the traversing of the unlimited by the

limited. Let the line a represent an unlimited and
the line & a limited magnitude. Then when a is
moving, there will be a limited stretch of it, CD, over
dgainst the limited magnitude b and then another
and another and so on for ever. Consequently the
two ways of regarding the process will come to the
same thing: we may think either of the unlimited
clearing the limited, or the limited traversing the
unlimited in the opposite direction.? For we may
say that the unlimited could not move over the
limited in any other way than by the limited travers-
ing the unlimited, that is either travelling along it
or measuring it off into parts each equal to its own

These are merely two different ways of obtaining one and the
same result.—C.]
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*Emet 8 odre 76 memepacuévov 76 dmeipov dleiow
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1 [The second 7& dmepor is omitted in E. This may be
due to an easy slip of the pen or the writer of E may have
understood the construction to be: ‘ Since in a limited time
neither can the limited traverse an unlimited space nor does
the unlimited move over either a limited or an unlimited
space . . . The (unfortunately corrupt) paraphrase of
Philoponus 871. 21 suggests that he took the passage so and
read érel & olre 70 wemepaopuévor 76 dmepov dlewow, ofire TO
dmrepor ofire (70?) memepaouévor obre (T8?) dmwepov év merepu~
opévy xpbvw. In any case the meaning is unaffected.—C.]

é [}Iln our illustration we might imagine either the general
and his staff riding along the column, or the length of the
saluting-base being use
length.—C.]

as a measure of the column’s
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length. And since this is impossible it is imposs-
ible that the unlimited should clear the limited.

Nor is it possible in a limited time for an unlimited
magnitude to clear an unlimited one; for if it were,
then a jfortior: it would be possible for it to clear
a limited one, since unlimited magnitude would in-
clude limited magnitude. By like reasoning it can
be shown that a limited mobile cannot occupy an
unlimited time in measuring up a limited distance.?

Since then it is impossible that in a limited time
either the limited should traverse the unlimited, or
the unlimited clear the limited, or the unlimited
move over the unlimited,® it is evident that in a
limited time there could not be unlimited motion :
for what difference does it make whether we suppose
the movement or the distance to be unlimited, for
if either of the two is unlimited so must the other
be, for all locomotion is in space ? 4

® [Or, ‘ the same point (juststated) can be proved if we take
the time ’ (and argue, on the same lines as at 238 a 20 ff, by
dividing the time—rather than the magnitude—into a
finite number of parts).—C.]

¢ This does not mean that a limited mobile could not
come to be over against different stretches of an illimitable
distance, or that different stretches of an illimitable mobile
could not come to be over against the same limited object,
in a limited time.

4 [Throughout this chapter Aristotle has really been
thinking and speaking of locomotion only, and in any case
he regards locomotion as the fundamental kind of change
involved in the other kinds.—C.]
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CHAPTER VIII
ARGUMENT

[Since what is coming to a stand must still be in motion,
it follows that conclusions already established about things
in motion apply to things that arecoming to a stand (238 b 23—

(1) Coming to a stand must occupy a period of time
(b 26-80),

(2) It must be happening in any part, however small, of
the proper time occupied by the whole process (b 30-36) ;
and hence,

(8) Within the limits of the proper time occupied by the
whole process, there is no portion of time, however small,
which can mark an wreducible earliest stage of the process
(b 36-239 a 10).

238p23  "Emel 8¢ wav 7 xwelrar 1) fpepel 70 medukds bre

mépure ral od kal s, dvdykn 70 loTduevov Ote

95 loTarar kwelobou €l yop un kweltaw, npeprjoer
AN odk evdéyerar Mpeuileobar TO Hpeuodv.

Tobrov § amodedetyuévov, pavepov 67 kal év
Xpéve iloTaclar dvdykn. TO ydp Kwovuevov év
Xpévw kweitaw, 16 & loTduevov 8édewkrar kwoy-
wevor dore avdyrn év ypove loraclar. ére 8é

3070 uév Barrov xal BpadiTepov év ypdvw Aéyouev,
loracfar 8 &ori Barrov kal BpadiTepov.

Ev @ 8¢ xpdve mpdrew 7o lorduevov loTarat,
& Srwody avdykn Tovrov lorachar. Swatpelévros

1 [¢re 8¢ E: & & el cett. As Themistius (198. 7) and
Simplicius (1007. 11) saw, this sentence contains a further

proof that coming to rest takes time. It has no connexion
with the next.—C.]

¢ [Of. 280 a 4.—C.]

b [i.e. the ‘ proper time’ of the process as defined chapter
vi. init.—C.]
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CHAPTER VIIL
ARGUMENT (continued)

Similarly there 1s no irreducible earliest stage in o period
of ‘ being at rest’ (a 10-23).

Finally, if we take the period of time properly occupied by
a movement, the moving thing cannot, during any part of
that period, be situated so as exactly to ‘ cover’ any stationary
object. It can, and must, be so situated at any indivisible
instant ; but an indivisible instant, as we have seen, is not
a period of time, and neither rest nor motion can occur
except during a period of tume (a 23-b 4).

This last conclusion is established specially with a view to
the refutation of Zeno’s argument at the beginning of the
next chapter.—C.]

Now since anything which is naturally capable of
being in motion or at rest can only move or rest
when and where and how its nature allows, it
follows that when a mobile is being brought to
rest it must be in motion ¢ ; for if it is not in motion
it will be at rest, and that which is at rest cannot be
in process of being brought to rest.

This being so, it is evident that being brought to
rest is an experience that occupies time ; for anything
in motion is moving in time, and what is being brought
to rest, as has been shown, is in motion and therefore
its being brought to rest occupies time. Again the
terms ‘faster’ and ‘slower’ are applied exclusively
to what occupies time, and we do apply them to the
process of being brought to rest.

If we say that such and such a period is, as such,
the period during which the mobile is being brought
to rest,’ it must be in process of being brought to
rest during any and every part of that period. For
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a {ka8’ érepov, as opposed to év wpwry, was used at 236b 21
of a longer period of which the proper time is only a part,
here of a shorter period which is part of the proper time.
The last words refer to the argument at 236 b 23-32.—C.]

® [As shown in chapter vi,, 236 b 32 ff. év & mpdre here
means no earliest part within the limits of the proper time
(év ¢ mpdry) as used in the last paragraph.—C.]

¢ [Literally, ‘ because of its having accomplished motion
over some part of it,” i.e. whatever distance we take, a thing
in motion over that distance has always moved over some
]%art of it. But if the distance has parts, it is not indivisible.

he reading of E, &i& 70 rexwfobar &v T adrod, would yield
the same sense.—C.]
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if we divide this period into two parts, then if the
mobile is not in process of being brought to rest in
either of them, neither is it so in both together, and
therefore it would not be (as by hypothesis it is) in
process of being brought to rest at all. Whereas if
it were being brought to rest during one only of the
parts the whole period would not be the proper
time of the process, which would take place ‘in’
that period only in virtue of its taking place during
one part of it, as has already been shown in the case
of moving things in general.

And just as there is no first (irreducible) period
during which a moving thing can be said to be in
motion,? so likewise there is no first (irreducible)
period during which a thing that is being brought
to rest can be said to be undergoing the process;
for there is no irreducible earliest stage of the
process in either case. For if there were such
a period, let it be OT. Then OT cannot be in-
divisible ; for no motion can occur in an indivisible
instant, since it is always possible for a part of the
motion to take place in a part of the time, and
we have shown that what is being brought to rest
is in motion. If, on the other hand, OT is divisible,
the process of arresting must be in progress in every
part of it, for we have just shown that the process
of arresting must be going on in every part of the
proper time of that process. Since, then, the proper
time occupied by a process of coming to rest is a
stretch of time, not an indivisible instant, and any
stretch of time is divisible without limit, there will
be no assignable period of time (such as OT) which
can mark an irreducible ‘earliest stage’ of the
process.
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els dmewpa pepoTdv.
Erel 8¢ m@v 16 wwodpevov év xpdvew kel
kal éx Twos els T perafdMer, év & xpbvw kiveiTal

1

o

“[Orév g may be taken, as by the Oxford Trans., as the
equivalent to ére ‘added simply for the sake of mtroducing
the exact expression used immediately before.’—C.]

b Philoponus (815. 20) is certainly right in taking é\dyioror
as equivalent to mépas. [I think Philoponus 1s certamly
wrong. The phrase means ‘ by two as the minimum ’; ¢f.
1181 a 15, &0 8¢ 70 loov év é\axloros dvalv. ‘We mark off
(determme, distinguish) a condition of rest, not by any single
point but by not less than two.’—C.]

¢ [kard 7. here (as in kard 70 B at 238 b 6) means being
situated over against some definite stationary obJect or
measure of distance. wpdror (as in the phrase év ¢ wpdire

xpdvw) means the exvact correspondence with this object or
distance as opposed to the loose sense of being over against
some part of the object. Aristotle is thinkin, g of his moving
thing as moving past something which would exactly define
its position at a given instant—e.g. the piece of road exactly
occupied by an army. If the army occupies that place for
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In like manner there is no irreducible first period
during which the thing at rest has been resting. TFor
on the one hand it could not be resting in an indivisible
instant, because it could not be moving in an in-
divisible instant, and motion must be possible in
any time in which rest is possible ; for we defined
the state of rest as the state of a subject which is
naturally capable of motion and exists in a time and
medium in which ¢ motion is naturally possible, but
which is not moving. Moreover, we say that a thing
is at rest when it has not changed its state between
now and some previous instant; so that we do
not judge rest by reference to one limit,? but by
reference to two. So there can be no indivisible
instant in which it is at rest. On the other hand, if
what we are speaking of is divisible, it must be a
period of time, and in every part of that period
the mobile is in a state of ‘being at rest,” as
demonstrated above. Consequently there can be no
period whatever, of which (and of no shorter one)
it can be said that in it the mobile was first at
rest. The rationale of all this is that all motion and
rest occurs in time, and there is no smallest or
irreducible first component of time or of dimension
or of anything that is continuous, for all such are
divisible without limit.

And since whatever is in motion moves in a period
of time and changes from one position to another,
it is impossible that the mobile should in its entirety
be exactly over against any definite (stationary)
thing ¢ during the period occupied by its motion—

any period of time, however short, during that period it is
at rest, not moving, but at any indivisible instant it must be
over against some such place.—C.]
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1 [ év éxelvov 7wt EHI, Simplic. 1010. 2 and 27 (lemma) :
Tév év éxetvov Twl cett. Cf. Simplic. 1009. 29 (paraphr.) 7¢
& T Tdv ékelvou, which suggests that, as the Oxf. Trans.
conjectures, the original text had r§ év 7@v éketvov Twi.—C.]

¢ g.e. the  proper time ’ as already defined.—C.]

® That is to say that the mobile and the stationary object
shall exactly fit, so that no part of either is left ¢ uncovered ’
by the other.
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occupied, that is to say, in the proper sense, not in
the sense that the motion falls within some part of
the period in question.? For if a mobile is, in its
entirety and all its parts, in the same place during a
certain period of time, it is then at rest and not in
motion ; for the definition of being at rest is that
it is true to say of the resting thing that from one
‘now’ to another both it and all its parts remain
where they were. So if this is what being at rest
means, it is impossible that a thing which is moving
shall in its entirety exactly ‘cover’? a definite
stationary thing during any part of the time properly
occupied by its motion. For since time is divisible
without limit and during every part of the proper
time of the motion the mobile must be in motion, if
it could be stationary in any part of it, however small,
it could be stationary in such parts successively and
so in the whole period. If the assertion refers not
to an interval between two ‘ nows’ but to one single
‘now,” then the moving thing will not be so situated
during any period of time at all but only at a limit
of such aperiod. Nowitis true that at any particular
instant the moving thing is always situated over
against some stationary thing, but it is not ‘ at rest,’
for in the indivisible instant there is neither rest nor
motion. Rather, while it is true to say of the moving
thing that at the indivisible instant it * does not move ’
and is over against some definite thing, it cannot
during any period of time be over against something
that is at rest; for if it were it would be both
moving and resting.
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CHAPTER IX

INTRODUCTORY NOTE

Zeno’s four celebrated Dilemmas, and two others, are
dealt with in this chapter. The forms in which they are
given here are presumably those which were currently
accepted in Aristotle’s time, and his refutations are satis-
factory as far as they go.

Zeno’s arguments are designed to prove that whether
the divisibility of time and distance is limitable or not,
motion is alike impossible.

The 1st and 2nd are dilemmas on the supposition that
there is no limit to the divisibility of time and distance,
the 3rd and 4th on the supposition that they are divisible
into indivisible atoms.

The 1st of the other two dilemmas attempts to show that
change of quality, and the 2nd that rotation, is impossible.

They all depend on the equivocal use of terms. Different
(and sometimes wholly unconnected) meanings are given
to the same term in the course of the argument, and con-
clusions established for one meaning (and excluded from the
other) are then transferred to that other. This is done
so elusively that it easily escapes detection. If the same
term were always used in the same sense, there would be
no dilemma. As soon as it is clear how the terms are
used in each case the problems raised present no great diffi-
culty.

A);istotle’s criticisms are readily followed, except that
of Zeno’s 4th dilemma, the significance of which may be
easily overlooked. The argument appears to be this: if
motion, time, and distance consist of indivisible atoms, it
will always require an equal time to traverse an equal
distance and there can be no differences of velocity, as
one atom of time and one atom of distance must always
correspond to one atom of motion; for if erther corre-
sponded to more than one, it (the atom of time or distance)
would be divisible, because one atom of motion would
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CHAPTER IX

INTRODUCTORY NOTE (continued)

correspond to less than an atom of time or distance ; and
if one atom of motion corresponded to more than one of
time or distance, then the atom of motion would be
divisible for the same reason.

Now suppose that two sets of equal bodies (B’s and C’s)
move past a set of equal stationary bodies (A’s) with equal
speed but in opposite directions ; it is evident that in the
same time a B will pass one A and two C’s. But on our
hypothesis (1) if it takes one unit of time for a B to pass
one A it will take one unit for it to pass one C. (2) If it
takes one unit to pass one C it will take two units to pass
two C’s and (3) it always takes an equal time to pass an
equal number of C’s. But we have just seen a B pass one
A and two C’s in one and the same unit, so that (by 1)
it takes one unit, and (by 2) two units of time to pass two
C’s, and (by 8) these two periods must be equal. Thus if
we accept the hypotheses, we must accept the conclusion
that one unit of time is equal to two, which is absurd.

Aristotle’s criticism does not attack the method of
deduction but the hypothesis itself, which precludes the
possibility of passing different objects at different speeds,
¢ for,” he says, ¢ the assumption that a moving object takes
the same time in passing another object whether that other
is stationary or in motion, is false.’

But there are deeper problems underlying Zeno’s para-
doxes which challenge belief in the reality, not only of
motion, but of time, distance, or any continuum, and it is
these which have chiefly engaged the attention of modern
writers (see M. Noél’s article ““ Le mouvement et les argu-
ments de Zénon d’Elée,” in the Revue de Métaphysique et
de Morale, i. pp. 107-125). With the problems underlying
the 3rd and 4th dilemmas Aristotle is not here concerned,
for he rejects the assumptions on which they rest, and
after saying this he gives them no further consideration.
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INTRODUCTORY NOTE (continued)

But it is his business to deal with any problem involved in
assumptions which he accepts, e.g. the Dichotomy, and his
final answer to this is not given till Bk. VIIIL. chap. viii.
What he says is briefly this: that indivisible boundaries
as such present no obstruction, and make no difference to
the possibility of reaching the end of a limited continuum,
so that it makes no difference how many there may be.
But if they have to be counted, or in any other way require
individual attention, they do cause obstruction, and the
more of them there are the greater the obstruction.

Now the illimitable set of potential boundaries by which
a continuum is inherently divisible cannot in their totality

ARGUMENT
Zeno’s contention that ‘ the flying arrow is not moving ’
depends on the assumption that the time of its flight is made
up of indivisible instants in each of which it is at rest. This
assumption has been shown to be false (239 b 5~9).

Zeno’s four arguments against motion being a reality, are
each in turn examined and refuted.

(1) The Dichotomy.—That a moving object will never
reach any given point, because however near it may be, it
must always first accomplish a half-way stage, and then the
half-way stage of what is left and so on, and this series has
no end. Therefore,the object can never reach the end of any
given distance. This has already been refuted (b 9-14).

(2) The Achilles.—That the swiftest racer can never over-
take the slowest, if the slowest is given any start at all ; be-
cause the slowest will have passed beyond his starting-point
when the swiftest reaches it, and beyond the point he has then
reached when the swiftest reaches it and so on ad infin. This
rests on the same fullacy as (1) (b 14-30).
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INTRODUCTORY NOTE (continued)

demand individual attention, for they are only defined
generically and have not reached final and complete actual-
ization as unique individuals, each distinguishable from
any other member of its set. But the boundaries which
are actually made by the dichotomy do reach final and
complete actualization, and must be recognized as such;
their number, however, depends on the amount of dicho-
tomy which is actually completed, and as illimitable
dichotomy can never be completed, the boundaries which
are ever actually made by it cannot be illimitable ; and as
there is no impossibility in dealing with any limited number
however great, there is no impossibility of reaching the
end of a limited continuum.

ARGUMENT (continued)

(8) The Flying Arrow.—That it is impossible for a thing
to be moving during a period of time, because it is impossible
Jor it to be moving at an indivisible instant. This assumes
that a period of time is made up of indivisible instants,
which cannot be granted (b 30-33).

(4) The Stadium.—That half a given period of time is
equal to the whole of it; because equal motions must
occupy equal times, and yet the time occupied in passing
the same number of equal objects varies according as the
objects are moving or stationary. The fallacy lies in the
assumption that @ moving body passes moving and stationary
objects with equal velocity (b 33-240 a 18).

Two further follacies about movement are refuted :

It ig sometimes argued that a change between contradictory
conditions (e.g. from not-white to white) is impossible be-
cause a thing must always be either white or not-white, and
during the process of changing from one to the other it would
be neither white nor not-white. This assumes that ‘ white’

179



ARISTOTLE

ARGUMENT (continued)

means ‘ pure white’ and ‘ not-white’ means © without any
trace of white,” which is not the customary use of the terms
(a 19-29).

7
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1 [fpeuet wav 9 kwetrar §rav codd.; Philop. 816. 30; Simpl.
1011. 27.  Zeller ejected # kweirar on the ground that Zeno’s
premiss was the definition of rest. This is supported by
Themistius’s paraphrase (199. 4) el vap Hpeues, pnoiv, dravra
8rav § kard 70 looy avrd SidoTyua. A possible reading would
be: el vyap del, pnoly, hpepel fmay A kwelrac <kal uh kwelray
drav krh. ‘ If everything is either at rest or in motion and
is not in motion when 1t is over against something of equal
dimensions, while a moving thing is always so (i.e. kata 79
Iror) at the moment, the flymng arrow is motionless.’—C.]

2 [év 7¢0 vOv T¢ KkaTd 70 loov rcF, i.e. ¢ at every moment the
moving thing is occupying the moment (of the time occupied
by its whole movement) which corresponds to the space equal
to its own dimensions.” The time is supposed to be made
up of a row of successive indivisible moments corresponding,
one to one, with the row of successive positions occupied by
the body. 7§ kara 70 loor was probably added in this as. to
make it clear that év 7 »fiv means this. Cf. Philop. 817. 6,
who says that after &7t 8¢ 70 pepbueror év 7 vy we must
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2 [Bpadiraror El: Bpadirepor FHK.—C.]

¢ The distance from the starting-point to the point at
which the slower is overtaken by the swifter is easily calcu-
lated, if the start allowed and the respective velocities are
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which purports to show that the slowest will never
be overtaken in its course by the swiftest, inasmuch
as, reckoning from any given instant, the pursuer,
before he can catch the pursued, must reach the
point from which the pursued started at that instant,
and so the slower will always be some distance in
advance of the swifter. But this argument is the
same as the former one which depends on bisection,
with the difference that the division of the magni-
tudes we successively take is not a division into
halves (but according to any ratio we like to assume
between the two speeds). The conclusion of the
argument is that the slower cannot be overtaken by
the swifter, but it is reached by following the same
lines as the ‘ bisection’ argument of the first thesis ;
for the reason why neither supposed process lands us
at the limit, is that the method of division is expressly
so designed as not to get us there, only in this second
thesis a declamatory intensification is introduced by
representing the swiftest racer as unable to overtake
the slowest. The solution then must be identical in
both cases, and the claim that the thing that is
ahead is not overtaken is false. It is not overtaken
while it is ahead, but none the less it zs overtaken if
Zeno will allow it to traverse to the end its finite
distance.® So much for these two theses.

The third thesis is the one just mentioned, namely
that the arrow is stationary while on its flight. The
demonstration rests on the assumption that time is
given. This then isthe definite line or distance (3 werepacuéry)
which has to be covered, and if it is granted that the racers
ever reach this point, it follows that the slower will be over-
taken by the swifter. So that the problem is reduced to the
question whether the racers can ever reach this particular
point on their course. See;Book VIII. chapter viii., 263 a 4 ff.
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made up of ‘nows,’ and if this be not granted the
inference fails.

The fourth thesis supposes a number of objects
all equal with each other in dimensions, forming two
equal trains and arranged so that one train stretches
from one end of a racecourse to the middle of it,
and the other from the middle to the other end.
Then if you let the two trains, moving in opposite
directions but at the same rate, pass each other,
Zeno undertakes to show that half of the time they
occupy in passing each other is equal to the whole
of it. The fallacy lies in his assuming that a moving
object takes an equal time in passing another object
equal in dimensions to itself, whether that other
object is stationary or in motion; which assumption
is false. For this is his demonstration. Let there
be a number of objects AAAA, equal in number
and bulk to those that compose the two trains but
stationary in the middle of the stadium. Then let
the objects BBBB, in number and dimension equal
to the A’s, form one of the trains stretching from
the middle of the A’s in one direction; and from the
inner end of the B’s let CCCC stretch in the opposite
direction, being equal in number, dimension, and
rate of movement to the B’s.

[ATATATA]|

B|B|B|B >

<cfcicic

Then when they cross, the first B and the first ¢ will
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1 [6¢ EIFHK, Simplic. 1017. 29, Alex. (Simpl. 1019. 27),
Oxf. Trans.: 8 cett.—C.]

2 [re B, E'HI: r& A, FKE? Simplic. 1018. 1, Alex.
(Simpl. 1019. 28), Oxf. Trans. The argument can be
reconstructed with either reading.—C.]

3 [70 wpdrov B, written 76 a8 B: r& B cett.—C.]

4 [7&v T': 7&v B codd. The readings and punctuation
adopted provide yryvbuevor with a subject to agree with
(70 B); it can hardly agree with either 7o wpérovr I' or 7o
wpadrov B to the exclusion of the other. The change of rav B
to 7@v I' is consequential. Mr. Ross would eject loov xpdvor
.« o s ¢noe (see p. 188 note a).—C.]

5 [katd 74 A: kard 70 A Alex. ap. Simplic. 1019. 32: raps
78 A codd.—C.]
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simultaneously reach the extreme A’s in contrary
directions.

[ATATATA]

[B/B|[B[B|>

<[c[clcie]

Now during this process the first € has passed all the
B’s, whereas the first B has only passed half the A’s,
and therefore only taken half the time ; for it takes
an equal time (the minimal time) for the € to pass
one B as for the B to pass one A. But during
this same half-time the first B has also passed all the
¢’s¢ (though the first B takes as long, says Zeno, to
pass a C as an A) because measured by their pro-
gress through the A’s the B’s and €’s have had the
same time in which to cross each other.® Such is

¢ [The translation here omits the parenthesis in the Greek :
‘(for the first G and the first B arrive at the opposite ends
simultaneously).” This has already been stated above; it is
repeated to justify the statement just made: that ‘the first B
has passed all the C’s in the same time’ as the first C has
passed all the B’s (as stated in the previous sentence).—C.]

® The first G crosses all the B’s while the first B crosses
half the A’s. Therefore while the first C crosses half the
A’s it will have time to cross all the B’s (as it actually does,
by the conditions of the problem). But it takes as long to
pass an A as a Bor C. Therefore half the time is as long
as the whole time.
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¢ [I have printed Dr. Wicksteed’s translation of this para-
graph as it stands, with some verbal corrections, and given
the text it implies. Mr. W. D. Ross has kindly allowed me
to make use of an unpublished paper giving his interpretation
of the Stadium and the readings be would adopt. I have
made the following literal translation in accordance with his
readings, adding a diagram which varies from the traditional
one only in placing the stationary A’s outside the course in
the position of the spectators.

‘The fourth is the one about the equal bodies moving in
the stadium past equal bodies in the opposite direction at
equal speed, some (moving) from the end of the stadwum,
some from the midway point (i.c. the turning-point in the
double course). This, he thinks, involves the conclusion that
the half-time is equal to #¢s double (the whole time). The
fallacy lies in the assumption that a body, moving with equal
speed, takes an equal time in passing a moving body and a
body of the same size that is at rest. This is false.

Pt
mid << CIT BT 3> ] end
point E j

For instance let the equal stationary bodies be AA, and let
BB, starting from the mid-point [omit 7év A, with EHI], be
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his argument, but the result depends on the fallacy
above mentioned.®

Nor need we be troubled by any attack on the
possibility of change based on the axiom that a thing
‘ must either be or not be ’ but cannot ‘ both be and
notbe’ this or that at the same time. For, it is argued,
if a thing is changing, for instance, from being not-
white to being white and is on its way from one
to the other, you can truly assert at the same time
that it is neither white nor not-white. But this is
not true, for we sometimes call a thing * white * even
if it is not entirely white, and we sometimes call a
thing ‘ not-white * even if there is some trace of white
in it ; we speak of it according to its prevailing con-

equal to them (the A's) in number and size, and let the CC
starting from the end (of the stadium) be equal to them in
number and size and equal to the B’s in speed.

‘ Then it follows that the front B is opposite the (right-hand)
end A (and the rear C) at the same time as the front C is
opposite the (left-hand) end A (and the rear B), when they
move past one another.

r'T—AI;I'—'I

mid CLrE8 T3> end
potnt O |

¢ And it follows that the (front) C has passed all the B’s,
while the (front) B has passed half that number (of bodies,
viz. the A’s), so that the (B’s) time is half (the C’s time); for
either takes the same time in passing each (body).

“ And it follows that at the same moment the (front) B has
passed all the G’s ; for the front C and the front B will arrive
at the opposite end A’s simultaneously. [Onut iocov ypévor
... Gs ¢mou: a gloss on 1. 12 loov wyap éxdrepby éoTi wap’
énaorov], because both the B’s and the C’s take the same
time 1n passing the A’s (rapa r& A).—C.]
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Tpdmov Kal éml TRs opaipas kal éml TAV AMwy TEHY
év adrols kivovuévwy.

1 [Perhaps we should read, with Simplic. 1021. 22 éuolws

8¢ kal émwl 700 dvros kal uy §vros, The mss. and Philop. 818. 10
betray some confusion.—C.]
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dition or the conditions of its most significant parts
or aspects. For to say that a thing is not in a certain
condition ‘at all’ and to say that it is not ‘altogether,’
in it are two different things. And so, too, in the
case of being or not being or any other pair of
contradictory opposites. For during the whole pro-
cess of changing it must be prevailingly one or the
other and can never be exclusively either.®

Again it is said that a rotating circle or sphere or
anything else that moves within its own dimensions
is stationary because in itself and all its parts it will
remain in the same place for the given time : so it
will be in motion and at rest at the same time. But
in the first place its parts are not in the same place
during any space of time, and in the second place
the whole is also continuously changing to a different
(rotational) position?; for the circumference measured
round from A to A again is not identical with the cir-
cumference as measured from B to B or from C to C or
any other point, except by accidental concomitance,
as the cultivated person is 2 man. Thus one circum-
ference is ever succeeding another and it will never be
at rest. So, too, with the sphere, and any other body
that moves within fixed dimensions.

@ It is more proper to say that during the change, it is
¢ always partially both but never wholly either than to say
that it is ‘‘ always neither.” "—Themistius.

b See Book IV., chapter v., Introduction and text, also

chapter iv., especially note a, Vol. I. p. 211.
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CHAPTER X

ARGUMENT

An indivisible (in the sense of that which is without parts)
can only be wn motion incidentally, that is to say by being
situated in something which s in motion, as things which
are in a boat move when the boat moves ; but the motion of
the whole does not necessarily produce equal motions in every
part ; it cannot therefore be called a single motion (240 b 8~
17).  Several proofs are given :

(1) An indivisible cannot on its own account be in process
of changing, for while a thing is in the act of changing it
must be partially what it is changing to, and partially what
it is changing from ; but an wndwisible cannot be partially
this and partially that, and when anything s wholly this
or that it s not changing (b 17-30). So that only if
time were made up of ‘ nows’ and the mobile could be in a
wholly different condition in each, could it change without
ever being in the act of changing. This supposition has
already been dismissed (b 30-241 a 6).

(2) Before a thing can move through o distance greater
than itself, it must move through a distance equal to or less
than itself ; there is mothing less than an indivisible ; =

3 7 \ /7 7 14 \
200b8 ~Amodedevypévwv 8¢ TodTwy, Néyouer omL TO
apepes ovk €vdéyerar kweiolar wAMy wkatd ovu-

’ K 7 ~ 4 N “
10 BeBnrds, olov kwovuévov Tob oduartos 1 Tob
peyébovs & évvmdpyew,* kaldmep dv €l 70 év TH
mholw Kwolro mo ThHs ToD mAolov dopds 7 -rd
pépos TH 'roﬁ 6Aov Kwﬁaec. (a,u,epeg 3¢ Ayw 76
Kwr& 7700‘01! aBLaLpeTov KCLL yap ai T [repdiv
kwioets érepal elov kar’ adrd Te TA pépn KAl KATA

1 {7 évumdpxew Simplic. 1025. 3 (¢f. Them. 202. 8), Gottsch-

g PX P

lich, Prantl: r&v éwmrdpxew E: 700 (v H) év ¢ vmdpye
cett.—C.]
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CHAPTER X

ARGUMENT (continued)

therefore a point could only measure up a distance by
moving through a succession of ‘things equal to itself, i.e.
points, and this would only be possible if distance were made
up of points, which is not the case (a 6-14).

(8) A similar proof based on the Wlimitable dwisibility of
time (a 15-26).

No change between contraries can be wunlimited : (a)
genesis and extinction are limated by the opposite extremes
of ewistence and non-eastence. (b) Changes of quality by the
extremes of contrasted qualities. (c) Growth and shrinkage
by the limits of magnitude fized by the nature of the subject.
Locomotion is not necessarily between contraries and is not
therefore necessarily hmited in this way, but any actual
change of position must be from an actual ‘ here’ to an
actual ‘there, and movement through ilhmitable distance
would be changing to a ‘ there’ which does not exist ; there-
Jore things cannot actually move all through illimitable
distance. The only kind of change which is not limited in
this way is rotary locomotion. This then can be going on
through illimitable time (a 26-b 12).

WE are now in a position to show that that which
has no parts cannot be in motion on its own account
but only by its implication with something else, such
as a moving body or changing magnitude, in which
it exists, just as the movement of what the boat
contains is involved in the motion of the boat, or that
of a part in the movement of the whole of which it
is a part. (By ‘that which has no parts’ I mean the
quantitively indivisible. For the parts may have
movements of their own distinet from the movement
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@ [The connexion of thought (ydp) seems to be: ‘I am
speaking of what has no distinction of parts at all; for, if a
thing has distinguishable parts, these may have movements
of their own distinguishable from the motion of the whole,
even though they all move together in a rigid whole. This
cannot be so if a thing has no parts at all, and it is of such
things that I will show that they can have only incidental
motion.” Aristotle is still thinking of the false assumptions
underlying the Zenonian dilemmas, viz. that there are
minimal (atomic="° indivisible ’) times, spaces, movements,
and bodies. In the Stadium, for instance, the moving bodies
(B’s and C’s) were thought of as minimal bodies (3yxoc or
‘ points ’ conceived as having indivisible magnitude) making
minimal movements over minimal spaces in minimal times.
Aristotle has already disposed of minimal spaces, times, and
movements. It remains to attack the notion of a minimal
(indivisible) body that can move. There is no such thing,
for every body is infinitely divisible. What is strietly
indivisible is such a thing as the point, which really has no
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of the whole.® This difference is most readily seen
in the case of a rotating sphere, for the velocity of
the parts varies according as they are nearer to the
middle or further from it; and this difference amongst
the parts is in each case distinguishable from the
general motion of the whole, so that the movement
of the whole collectively cannot be regarded as a
single movement.)

So, as already said, an indivisible may move in-
cidentally after the manner of the man sitting in the
boat, but not primarily on its own account. For sup-
pose a thing to change from AB to BC (whether the
change concern magnitude or characteristic quality
or the coming into being and passing out of it) ; and
let the proper time during which the change is actually
and continuously occurring be represented by T(A).
Then it follows that during the whole of this period
it must either be in the place or condition AB or the
place or condition BC or partially inone and partiallyin
the other, for these, as we saw,? are the only alterna-
tives possible to anything that is in process of chang-
ing. But it (i.e. an indivisible) cannot be partly in
each, for then it would be divisible.© Nor can it be

magnitude or parts at all (duepés). It is now shown that the
strictly indivisible thing cannot move except incidentally.—C.]

® [At 284 b 15, where it was stated that only the third
logical alternative is really possible.—C.]

¢ To make this argument generally applicable (as it is
obviously meant to be) it must be taken to mean that all the
time the thing is changing it must preserve something—but
not all—of what distinguishes that-out-of-which-it-is-coming
from that-into-which-it-is-going, while something is being
introduced of what distinguishes that-into-which-it-is-going
from that-out-of-which-it-is-coming ; and this cannot be the
case with an indivisible, which is an unanalysable unity.
[See note b on p. 81.]
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]
At 231 b 18 ff., where (232 a 8) the passive form xévnua,
aving-been-moved * was contrasted with the usual
(active) form «ivnois and explained by Simplicius as meaning
the term (répas) of a motion.—C.]
¢ That is to say, its ‘ movement’ would consist in measur-
ing up the line by being over against a succession of con-
tiguous indivisibles. But the conceptually indivisible cannot
be contiguous one with another and make up a line.

196

At 239 a 27.—C.
‘a



PHYSICS, VI. x.

in BC, for so it would have completed the change,
whereas by hypothesis it is still in process of change.
It remains, then, that it is in AB during the period
in which it is changing. So it must be at rest, for, as
we saw,? to remain in the same place or state during
a period of time is to be at rest.

So it is not possible for the indivisible to move, or,
more generally, to change in any way. For the only
hypothesis on which it could be supposed to have any
motion while never moving during any period of time
would be the hypothesis that time is made up of
‘nows,’ for then in every ‘now’ it might be supposed
to have moved or to have changed, in such a way
as never to be in the process of moving but always
in the state of having moved. Now this has already
been shown? to be impossible ; for neither is time
made up of ‘nows,” nor a line of points, nor motion
of * having-movednesses.” For this is what the asser-
tion of motion being composed of atomic motions
amounts to, just as though time could be built up
out of ‘nows,” or magnitude out of points.

Again, the following is another proof that neither
a point nor any other indivisible can move. It is im-
possible that anything should move through a distance
greater than itself without having first moved through
a space equal to or less thanitself. And this being so,
itis evident that neither can a point move through any
distance without having first moved through a distance
less than itself or equal to it; and since it is indivis-
ible, the distance it has moved through cannot be less
than itself, and must therefore be equal to it. So the
line would be made up of points ; for the point, by
having moved through a succession of things equal to
itself, would have measured up the line ¢; and if this
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¢ The argument seems to be that movement would be
possible to an indivisible "only if an indivisible transit were
possible, and this could only occur in an indivisible ‘ now.’
But no motion can occur in a ‘now.” Hence no transit can
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is impossible, so is the movement of anything that is
indivisible.

Again, since a thing must occupy a certain period
of time in moving (and cannot move in a ‘now’) and
every period of time is divisible, there could be a time
shorter than the time that any mobile requires to pass
through a space equal to itself in dimension (for this
shorter time will always be a period of time in which
motion takes place—not an indivisible instant—be-
cause any motion occupies a period of time, and we
have proved above that any period of time is divisible).
If, then, a point moves, there must be a time shorter
than that in which it completes a transit equalling it
dimensionally. But that is impossible ; for in that
shorter time it would move a part of the space equal
to itself. So the indivisible space would be divided
so as to be smaller, in correspondence with the shorter
time ; for that which has no parts and is indivisible
could only move if movement were possible in atomic
time, for moving in the ‘ now ’is equivalent to making
an indivisible movement, @

Nor can any change be without limit ; for we have
agreed that every change is from this to that, whether
the ¢ this ’ and ‘ that ’ are contrasted or contradictory.
Thus the limits of changes between the contradic-
tories are the positive and the negative, e.g. existence
as the limit of genesis and non-existence of extinction ;
and in the case of contrasts the contrasted qualities
in question, for such are the extreme points of the
change. This applies to every form of modification,
for modification must be from one quality to another
contrasted with it. And it is the same with growth and

be indivisible, and consequently no indivisible can move
except accidentally.
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A\éyerar>, 76 uh évdéxeabar Tumbivar (mheovaxds . . . ddlvaror),
olk évdéxerar 70 olrws ddUvarov Téuvesfar, where the last
clause is apodosis, and 75 olrws ddvvaror is needed and in
place. The sentence might be so understood by one who
did not see that the apodosis really begins with ovéé 76
peraBalety ddbvarov. (2) émedy 1O olirws ddvvaror Tumbival,
@ wi) évdéxecbar Tumbivar (wheovaxds . . . ddbvarov), olk
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. 10-11 and 13) for Simplicius’s ¢s. I assume that 7o
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shrinkage, for growth finds a limit in the full size
admitted by the special nature of the subject con-
cerned, and shrinkage in the furthest removal from
that size which that nature admits. The limits of
local motion do not come under the same principle,
for they are not all between contrasted limits.? But
since that which cannot be divided in the sense that
it is conceptually indivisible ¢ (for ‘ cannot ’ has more
senses than one) cannot be in process of being
divided, and more generally it is impossible that that
which is incapable of happening ¢ should be in process
of happening, so neither is it conceivable that a thing
incapable of a certain change should be in process of
undergoing the change to that which it cannot change
to. If, then, the moving body is in process of changing
to some place, it must be possible for it to change
to that place. So the motion cannot be unlimited,
nor can the mobile travel all the way through an
unlimited space, for it would have to complete up
to the limit that which has no limit. It is clear, then,

mapd pbow Tob kard ¢vow. Mr. Stocks (Oxf. Trans.) there
translates ékoracis by ‘ derangement.’” At 246 b 2 the
natural excellences of things are called Tehetdoecs (perfections,
fulfilments), their defects ékordoes.—C.]

¢ In the physical universe the centre and circumference
may be contrasted as the limits of movement up and down ;
but the re-entrant movement of a revolving sphere seems to
have no limits. The commentators add the movement of
animals as another instance.

° [The illustration from °that which cannot be cut’ is
probably taken from the atom of Leucippus and Democritus,
which they declared to be physically incapable of being cut,
being perfectly solid, but not like the mathematical point
which is conceptually indivisible, having no parts.—C.]

¢ [Here yevéofa: means ‘ happen,’ * come to pass’; hence
8\ws, which would be inappropriate if genesis were meant.
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that there can be no unlimited change in the sense
of an accomplished change that has no limits.

It remains, however, to inquire whether any change,
remaining one and the same in its nature, can go on
without any limit in time. I take it that if you allow
the nature of the change to alter, there will be no
difficulty in assuming it to go on without any limit, for
instance if a local movement should be followed by a
change of quality, and that by an expansion, and that
by a genetic change ; for thus movement (in the large
sense) would always be going on in time, but would
not be one movement, since there would be no unity
in the successive kinds of movement.¢ But if it is to
remain one and the same in kind, there is no move-
ment that can go on without limit in time save one,
namely rotary locomotion.?

% See Book VIII. chapter viii. b See De caelo, i. 5.
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BOOK VII
INTRODUCTION

[S1mprictus, in his Introduction to this Book, remarks that
the more important and relevant of the problems treated
in it are discussed in more detail in Book VIII. Some
ancient critics accordingly regarded Book VII. as super-
fluous, and Eudemus passed it over. Themistius treats it
in summary fashion. Simplicius himself conjectures that
Aristotle wrote Book VII. at some earlier time and, when
he had dealt with some of its topics more fully in Book VIII.,
allowed it to stand as a sort of introductory study.
Chapter L. argues that whatever is in motion must be
kept in motion by something, and that if there is a series
of things, each member of which moves the next, the series
cannot be infinite but must terminate in a First Mover.
Chapter II. The initiating cause of movement or change
must be in direct touch with the thing moved or changed.
This is true of locomotion, all forms of which can be re-
duced to varieties of pulling and pushing, where direct
contact is clearly necessary. It is also true of alteration
of quality (including such alterations as are accompanied
by sensation in animate beings) and also of change of
uantity. Alteration of quality is further studied in
ha&)ter III. and distinguished from other processes which
involve, but are not identical with, changes of quality.
Such are the shaping of material into form, and the forma-
tion or loss of physical, moral, or intellectual excellences
and defects.
Chapter IV. contains a long dialectical inquiry into the
question, what conditions must be satisfied if two changes
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or motions are to be comparable—such that they can be
called equal to, or greater or less than, one another. It
appears that if two things are to be comparable in respect
of any attribute, the attribute itself and the subject which
has it must both belong to indivisible species. This
requirement will cover the case of the incomparability
of rectilinear motion and rotatory motion; for there is a
specific difference between rectilinear distance and circular
distance which carries with it a specific difference in the
locomotion. (See Vol. I. p. 319, par. 4).

Chapter V. states some simple principles of mechanies.



H
CHAPTER I

ARGUMENT

[If a thing is in motion, there must be something that
keeps it in motion. This is obvious where the thing is moved
by a second thing ; but it is also true, if its source of motion
is in itself. (The argument in support of this conclusion is
obscure and puzzled the early commentators. The subject is
differently treated in Book VIII., chapter iv.) (241 b 24—
242 a 16).

If there is a series of things, each moving its successor and
being moved by its predecessor, the series cannot be unlimited
but must end in a first mover, which is not itself moved by
anything. Two proofs are given. (1) The members of the
series will all have distinct motions which occur simultane-
ously in the finite time occupied by one of them. Then, sup-
posing the motions to be all equal or to increase as we advance

L4 AY /7 4 ’ 3. 7 -~
241b 2« “Amav 76 kwovpevov $md Twos dvdyxy xweiobas.
2 ¢ ~ \ ¥ M > A ~
25 €l pev yap €v éaurd ) ExeL Ty apxmy ThS Kimjoews,
davepov S1i U’ érépov kiweitar (dAho yap EoTar
A ~ 3 \ 9 L4 ~ b4 \ b 7 212
70 kwoiv): €l 8¢ &v adTd, éoTw TO eldnuuévov éd
oy A a -~ > €\ 3 \ \ -~ -~
od 76 AB 6 wweirar kal’ adrd dMa py TG TEV
TovToV Tt Kwelolai. wpdTov pév odv TO Vmolau-
30 Bdvew 76 AB ¥¢’ éavrod kwelofar Sua 76 Sdov Te
-~ \ \ -~

kwetobor kal ¥mo ovdevos TV E€wlev Spowdy éoTw
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ARGUMENT (continued)

along the series, their sum would be infinite—an infinite
motion in a finite time : which is impossible (242 a 16-b 19).
But this argument is not conclusive, because an unlimited
number of motions of different things can occur simultane-
ously in a finite time. But (2) if we take such an unlimited
series of things moving in space, they must be either con-
tinuous or each in contact with its successor, and so form a
unit with a single unlimited motion ; and this unlimited
motion could not occupy a finite time. The conclusion is that
there must be a first member in our series of moved movers
(b 19-243 a 3).—C.]

Ir a thing is in motion it is, of necessity, being kept
in motion by something. If it has not the source
of its motion within itself, then it is clear enough
that it is being moved by something else, for
what moves it will be a second thing. If on the
other hand its source of motion is in itself, let
AB represent something that is in motion, not
accidentally by virtue of some part of it being in
motion, but primarily and in itself. Now in the
first place to suppose that AB is being moved by itself
because it is in motion as a whole and is not being
moved by anything external to itself is like saying
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that,if KL ismoving LM and is itself in motion, KM
K L M

[ —

is not being moved by anything, merely because we
cannot see which part is being moved by the other—
KL by LM or LM by KL. In the second place, if a
thing is in motion without being moved by anything,
the fact that something else is at rest is no reason
why its motion should cease : but if its motion does
cease because something else has stopped moving,
its own motion must have been caused by that other
thing. If this principle is accepted, it can be shown
that anything whatever that is in motion is being kept
in motion by something. For we have taken AB
to represent the thing in motion ; it must then be
divisible, for we have seen that every mobile is
divisible. Let AB, then, be divided at C. Now if

A C B

1

CB is not in motion, then the whole AB will be not in
motion ; for if it were, clearly AC would be in motion
although CB is at rest, and thus AB would not be in
motion primarily and in itself, which contradicts the
hypothesis. Thus when CB is not in motion AB
must be at rest. But we have agreed that if a thing
is at rest because something else is not in motion, it
must have been kept in motion by that other thing.
The conclusion is that anything whatever that is in
motion must be kept in motion by something ; for
whatever is in motion must always be divisible, and
if the part is not in motion the whole, likewise, must
be at rest.

VOL. II P 209




ARISTOTLE

2423 "Emel 8¢ mdv 70 wwoduevov dvdykn kweiolau
/ ~
¥md Twos, édv yé Ti kwijrar Ty v Téme Kimow
L4 3 b4 7 1\ 7 \ -~ L4 >
1" d\ov kwovuévov, kal md\w TO kwobv U
3 w 2 ~ 3 ~ € 3 L3 7 1
20 GAMov kwovgiévov kwhTaw Kkdkelvo ¢ érépov Kal
del ovtws, dvdykn elval T 76 mpdTov Kwodv Kal
\ ’ k] ks \ \ 3 3 \
un Badilew els dmewpov. un yap &orw, AAAG
yevéoOw dmetpov. rwelobw &7 76 pév A vmé Tod
\ \ € \ ~ \ \ < \ ~ \
B, 76 8¢ B 06 106 T, 76 8¢ T dmd 700 A, kal
del 76 éxduevov Umo ToD éxouévov. émel odv
~ ~ >
UmdkerTar TO Kwodv KiwvoUpevov kwelv, dvdykn &
apa ylyveolar ™y Tob kwovpévov kal TNy ToD
-~ -~ ~ \
kwobvros kivnow (duo yap rwel 76 Kkwodv xal
95 KwelTal 70 Kivovuevov), pavepdy St dua €orar Tod
A kal 700 B kal 708 I' kal ékdoTov oV kwodvrwy
\ /7 ¢ /7 k) 7 b (4 < 4

Kal kKwovpévwy M kimois. eldpbw odv 7 éxdoTov

7 \ ¥ -~ \ 1% ~ 1
kivmots, kal €orw Tob uév A € js E, 100 8¢ B
k] k] 2 ~ \ 3/ o k] \ 3> \
ép’ fis Z, dv 8¢ ', A ép* &v H, O € yap del
30 kwelTar éxaoTtov U éxdoTov, Suws Eorar Aafelv

-~ -~ ~ ’
plav éxdarov kivnow 7@ dplfud- mdoa yip klvmois
3 ~
€k Twos els TL kol oUk dmewos Tols éoydrTols.
> ~ ~ ~
Aéyw &7 dpilbud plav ximow v ék 7o adrod
\ ~ -~ ~ ~ Vé ~
els 70 avTo TG Gplud & TH adrd xpdvw TH
-~ \

aplfud yvyvouévmy. Eori yip wlmois kai yéver
-~ ¢ -~
85 kal €ider kal aplfu®d 7 admi—yéver pév 1N Tis

@ [Aristotle has in view the concentric celestial spheres,
each influenced by those outside it and influencing those
within it. There must be an outermost sphere or °first
mover which is also moved > (242 b 85) and beyond that an
unmoved mover.—C.]

b [i.e. each member of the series being both a mover (r
kwobr) and a moved (rd kwoluevor), stmultaneously imparts
motion qua mover and suffers motion gua moved.—C.]

¢ [*In extent’ or towards the extremes, but this does
not exclude unlimited divisibility.—C.]
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Now since anything that isin motion is, of necessity,
being moved by something, suppose a thing is being
moved locally by another thing that is in motion, and
that again by another, and so on; then the series
cannot go on without limit, but there must be a
prime cause of the motion.” For suppose this is not
so and the series has no limit: let A be kept in
motion by B, B by C, C by D, and so on, each member
of the series being kept in motion by the next. Now
we are assuming that each mover, while it causes
motion, is being kept in motion; and since the
movements of the mover and the moved must occur
simultaneously (for the one moves and the other is
moved at the same time ?), itis obvious that the move-
ments of A, B, C,and of every one of themoved movers
willoccursimultaneously. Takethemovementofeach
member separately, and let E, F, G, H, represent
respectively the motions of A, B, C, D ; for although

E;F,G H

|A[BJC[D]|
throughout the series each is being kept in motion
by the next one, we may nevertheless assign to each
a movement that is numerically one, because every
movement is from ‘here’ to ‘there’ and is not un-
limited in extent.c ¢(By ‘amovement thatis numeri-
cally one’ I mean a movement that proceeds from one
and the same starting-point to one and the same goal
in one and the same period of time. For a movement
may be ‘the same’ generically or specifically, as
well as numerically : generically, if it belongs to the

¢ [This long parenthesis recapitulates the definition of a

‘ numerically single motion’ given in Book V. In a modern
book it would stand as a footnote.—C.]
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1 [elre loar elre uelfous Simpl. 1045. 8, Oxf. Trans.: el del
Te peifovs, Par. 1859.—C.]

o [At 227 b 3 ff.—C.]

b [If we take either of the cases mentioned, the conclusion,
that the total movement is unlimited (i.e. an illimitable
aggregate of movements through limited distances), will
follow ; and since these are possible cases we are entitled to
deduce our conclusion from either. It is immaterial that the
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same category of existence, (say) substance or
quality ; specifically, if the starting-point and the
goal belong to the same species, for example black
and white, or good and bad, where one of these is not
distinguished from the other by any further specific
difference ; but it is numerically one when the
passage occurs in a single unbroken period of time
between terms which are each numerically one, e.g.
from one particular whiteness to one particular black-
ness or from this particular place to that, in this
particular period of time ; for if the period occupied
were different, the movement would have only
specific, not numerical, unity. But all this has been
set forth already.®) Let us now take the time in
which A has completed its own movement, and
represent that time by K. Since the movement of
A is limited, the time will be limited. But since by
hypothesis the series of movers and moved is un-
limited, the movement EFGH composed of all their
individual movements will likewise be unlimited (for
it is possible to assume that the movements of A, B,
and the rest are all equal or that the movements of
the rest are greater than that of A : in either case
the result will be that the whole movement is un-
limited ; and it is open to us to take any case that is
possible?). And since the movements of A and of
each of the rest are simultaneous, the total movement
EFGH will occupy the same period as the movement
of A : but the period occupied by A’s movement was
limited ; consequently we shall have an unlimited
movement in a limited time, which is impossible.
This might seem to establish the point we set out

conclusion might not follow, 1f, for example, the movements
formed a convergent series.—C.]
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245 a 8 18 wpdrov kwolv : wpdTws al.—C.]

¢ [* Physical,’ as contrasted with the action of a psycho-

10%1(:!3.1 ¢ motive.’—C.]
See note a on 244 a 15.

¢ What is meant by illimitable motion in Bk. VI. ch. wi.
is traversing illimitable distance; and the demonstration
there is intended to show that this cannot be accomplished
in a hmited time by either a limited or a limitless mobile. In
the present passage there is no question of an illimitable
distance being traversed either by the illimitable aggregate
or by any limited member of it : what is meant by 1llimitable
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toprove : that there must be a prime cause of motion.
But there is as yet no reductio ad absurdum, for in a
finite time there may be infinite movement, if it is
movement not of one thing but of many ; and this
is so in the present case: each thing accomplishes
its own movement, and there is no impossibility in
many things being in motion simultaneously. But
since the immediate and direct cause of a physical®
movement in space must (as we see in all cases)
be either in contact or continuous with the thing it
moves,? our series of movers and moved must be either
continuous or in contact with one another so as to
form one thing composed of them all. For our present
purpose it makes no difference whether this one
thing is limited or unlimited ; for in any case, since
they are unlimited in number, the whole movement
will be unlimited, if we assume as actual what is
theoretically possible, namely, that each movement
is either equal to or greater than the one prior to it.
If then, A, B, C, D, etc. make up an unlimited
magnitude which accomplishes its motion EFGH in
the limited time K, this involves the conclusion that
an unlimited movement is gone through in a finite
time by something which is either limited or un-
limited ; and, whichever it is, the conclusion is an
impossibility.® The series must therefore come to

movement here, is a motion of an illimitable magnitude which
brings a different limited stretch of it over against a definite
object. So far from this being shown to be impossible, it is
taken for granted that it can happen, in the former passage
(see pp. 165 sq.). So that the present contention is not only
unsupported but implicitly denied by the former argument.
It was unfortunately accepted by mediaeval writers, including
Aquinas, who refers it to Aristotle; but this passage (un-
authentic in the opinion of the translator) seems to be the
only place in which it is to be found.
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CHAPTER II
ARGUMENT

[The cause of movement or change must be in durect touch
with the thing moved or changed by i, i.e. there must be
nothing between them. This principle applies to all kinds of
change : of place, or quality, or quantity (243 a 3-11).

(1) Al locomotion caused by an external agent can be
reduced to either pushing or pulling (a 11-244 a 4). And
since in pushing or pulling there must be direct contact with
the load, this is true of all local movement (a 4-b 2).

(2) Modzﬁcatwn of quality means change in those sensible
characteristics which distinguish ome body from another,
effected by sensible characteristics of the same kind. In
animate beings such change may be accompanied by sensation
and perception. In all such cases there is direct contact

203a 3 To Sé wpc?n-ov Kwoﬁv—~;u‘7 s 70 0D éverev, AN’
8fev 1 a.pxn 77)9 vafcews—apa ® Kwovpuevw
séorl: Myw 8¢ 'TC‘J o./.wc, 6Tt 00dév éoTw adTdV
y.e'ra.fv. TofTo yap KOLVOV éml 'n-awos Kwovp.evov
KCLL KWOUVTOS éorw. ETI’GL Be Tpeis al KLV?’)O‘ELS—
17 T€ Ka'ra ’TO7TOV Kal 77 Komx TO TOLOV Kab 77 Kow'a.
10 70 wooov—-—avaymy Kal T4 Kkwodyra 'rpl,a elvau, 76
7€ pépov Kal 6 o)b\owvv Kal 70 avfov % qﬁﬂwov
pr'rov ody emwuev mepl THs qSoPas- mPATY
yap airy) T@V kunjoewy. dmav 89 70 pepduevor
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an end, and there must be a first moved mover.®
This impossibility, it is true, depends on an assump-
tion?; but that does not maiter, because the
assumption is theoretically possible and from such
an assumption no impossibility ought to result.

¢ |And, of course, beyond this first moved mover, an
unmoved mover to move 1t.—C.]

b [Viz. that each movement is either equal to or greater
than the preceding one.—C.]

CHAPTER II
ARGUMENT (continued)

between the object, the medwum (if any) such as air, and the
subject (b 2-245 a 11).

(8) Change of quantity, increase or decrease, is effected by
direct contact (a 11-186).

Thus in every kind of change the extremities of agent and
patient must be together, with nothing between (a 16-b 2).—
C.

TaxinG the initiator of movement to mean not that
for the sake of which the movement takes place,
but that which sets it going, we may say that the
initiator must be in direct touch with the thing
it immediately moves; and by this I mean that
there can be nothing between them. This is true
of every mover and the moved it directly acts
upon. And since there are three kinds of motion,
(1) local, (2) qualitive, and (8) quantitive, there must
be three kinds of mover respectively causing local
transference, change of attribute, and growth or

shrinkage.
So let us begin with (1) local movement, for it
takes natural precedence of the others. Everything
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3 [a¢' adrod Oxf. Trans.; ¢f. Simplic. 1049. 20.—C.]

¢ Note that the natural movement of the elements is not
included.

b ¢.g. down a slope, over an edge, or just falling where it
stands.
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¢ If you are speaking absolutely, genesis cannot be a
‘ bringing ’ together (as some have maintained it is), for it
would be a bringing something to something indeed, not
however ‘away from something else’ but ‘away from
nothingness.” And analogously with perishing. [When
two or more of the four elements are brought together to
form a (homoeomerous) substance, such as flesh, something
new comes into being, which was not there before. So the
coming-into-being (or perishing) of flesh, though it involves
a bringing together (or separatfion) of pre-existing elements,
is not completely accounted for by that process of local
movement.—C.]
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separation asinvolved in genesis and perishing.? And
now that we see that union and separation are
synonymous with bringing together and setting
apart, we see that all motions can be reduced to
these antithetical terms.? Further, inhaling is a
drawing in, and breathing out an expulsion; and
so with spitting and all the excretive and assimil-
ating movements, since they are indrawings and out-
thrustings respectively.

Moreover, we must reduce the remaining forms
of local movement to these two. For all of them
come under one of the enumerated four, and of
these again carrying and turning can be reduced
to pulling and pushing. For being carried is distri-
buted amongst all the other three forms, since the
load moves incidentally to the motion of the carrier
in or on which it is placed, and the carrier moves
because it is either pulled or pushed or turned, so
that carrying may be referred to any of the three.
And turning can be resolved into pulling and pushing,
for the agent that turns the subject does so by
pulling one part towards itself and pushing another
part away from itself.

It is clear, then, that in all cases of local movement
there will be nothing between the mover and the
moved, if it can be shown that the pushing or pulling
agent must be in direct contact with the load. But

¢ I follow a suggestion made by Simplicius in interpreting
this difficult passage. [It must be remembered that xivyous
here means locomotion only. Cf. the second text here, «al
wioa 8% klvnows 4 kaTé Térov elykpiots kal Sudkpiols éorw.—C.]

¢ Obviously, as Simplicius notes, this assertion is made on
the strength of the action of the mill-girl, or whoever it may
be, télat pulls and pishes the mill-stone by the handle as she
grinds.
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1 [§rav . . . owexd. The reading of Simplicius 1054. 7
and 27, adopted by the Oxf. Trans.—C.]

¢ The wood draws the fire to itself, whereas the natural
movement of fire is upwards. So much is clear. But what
underlies this curious interpolation (known to Simplicius,
but not the mediaeval Latin translation) 1s something much
more than this. To Simplicius and to Aquinas the more
obvious case of the magnet known to Aristotle (and even to
Thales) but strangely neglected by him, seemed to present
the strange (to them as to most modern minds) phenomenon
of the actio in distans which contradicted the very thesis
which our present author is endeavouring to prove, viz. that
an agent cannot act upon any subject with whach it 1s not in
physical contact. Perhaps no metaphysical prejudice has
ever entangled the mind of man more mischievously than
this. Albertus and Aquinas escaped it by attributing to the
heavenly bodies the power of actio in distans and allowing
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this follows directly from our definitions, for pushing
moves things away (either from the agent or from
something else) to some other place, and pulling
moves things from some other place either to the
agent or to something else, the motion of the pulling
agent itself being faster than the motion which tends
to separate the two continuous things from one
another ; for in that case the second is towed along
by the first. (It may well seem, however, that there
is some other kind of ‘ drawing ’ than that which
we have dealt with; for wood draws fire to itself
without itself moving at all. But it does not really
make any difference whether the pulling agent is in
motion itself (in the direction of the motion it im-
parts) or not ; for if stationary it draws the mobile
to where it is, if in motion, to where it was.)?
But in any case the agent cannot move anything
from itself to somewhere else or from somewhere
else to itself, unless it is in contact with it. So it is
obvious that there is no intermediary between the
mover and the moved in the case of local movement.

(2) No more can there be anything between the
agent and patient in qualitive modifications. This
can be shown by going through the possible cases,
for in all of them we shall find that the extremes
of the active and passive correlatives are in contact.

the magnet to share in this celestial power and so help to
maintain a continuity in the whole scheme of nature. Ancient
thinkers found no such escape and modern thinkers are only
now, if now, emancipating themselves from it. Here our
interpolator having raised the question and being unable to
answer it, contents himself with the dogmatic reassertion
that no such action as appears to manifest itself here is
really possible. [For the analysis of the magnet’s action see
267 a 1.—C.]
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Simpliéi\lls 1057. 24 and the second text in six of Bekker’s
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s [Categories, ch.viii. distinguishes four classes of Quahties :
(1) habits and dispositions (some of which are discussed here
in the next chapter); (2) inborn capacities and incapacities ;
(8) shape and form (see 245 b 10 ff.); (4) affective qualities,
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For we are assuming that things undergo qualitive
modification in virtue of some action which affects
what are called their ‘ affective qualities.”® That
which is of a certain quality is modified in so far as
it is perceptible to some sense, sensible character-
istics being those which distinguish one body from
another according as any body possesses more or
fewer such characteristics or the same characteristics
in a greater or less degree. And it is these sensible
characteristics that produce the qualitive modifica-~
tion ; for they are affections of the ‘affective quality’
we have assumed above. Thus we say that a thing
is being modified when it is becoming warm or sweet
or dense or dry or white. Moreover, we speak of all
these processes taking place both in animate and
inanimate beings, and in animate beings as occurring
not only in parts that have no sense but in the senses
themselves. For the process of sensation involves a
kind of qualitive modification, actual sensation being
a motion transmitted through the body when the
sense-organ is affected in a certain way. Accordingly,
all the modifications that the inanimate patient can
experience are common to the animate, but the
animate subject experiences modifications which are
not shared by the inanimate. For the inanimate
does not experience modifications of sensation, nor
is it aware of its modifications, as the animate is—
though the animate too, for that matter, may be
unconscious of such modifications as do not affect
the senses. Since, then, qualitive modification is

viz. those which are the objects of the five senses as consti-
tuting the contrarieties of touch, taste, smell, hearing, vision.
They are called ‘affective’ as having the power to modify
contrary qualities in other things, and as producing * affec-
tions’ (wdén) of our senses.—C.]
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¢ [Literally, * for the cause of movement that is proximate
with reference to the thing moved is the air (in contact with
the sense-organ).’—C.]

® [The process of growth is exhaustively analysed in De
gen. et corr. i. 5—C.]
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effected by sensible characteristics, it is clear that
in all cases of modification one extreme of the
modifier is in contact with the other extreme of the
modified. For in touch, air is in contact with the
source of warmth, and the body in contact with the
air. And again, colour is in contact with the light,
and the light with the organ of vision. And so too
with hearing and smelling, for the air is in contact
both with the object that provokes the sensation and
the organ that feels the stimulus.® And with taste
too, the savour is in contact with the organ of taste.
And the principle holds equally with inanimate
things that have no senses. The conclusion is that
in no case is there anything between the modifier
and the modified.

(8) Further, it is true of that which causes and
that which experiences growth. For that from which
the growth is ultimately derived is so assimilated to
the growing body that the whole becomes one. And
that which causes shrinkage, again, causes it by some
portion of that which shrinks coming away from it.
Necessarily, then, that which causes growth or
shrinkage must be continuous with that upon which
it acts ; and if things are continuous there is nothing
between them.?

Clearly then nothing intervenes between the
corresponding extremes of agent and patient in any
kind of passing from this to that.
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CHAPTER III

ARGUMENT

[This chapter elaborates the statement made in the last,
that change of quality is always effected by sensible charac-
teristics and confined to things which can be affected by
them, viz. physical bodies qua possessing such characteristics,
and the sentient fuculty of the soul. It will be shown that
certain cases which might be regarded as exceptions are not
really such (245 b 3-9).

(1) The shaping of material into a complete form is not
qualhtwe modification, as may be seen from the use of
language (b 9-246 a 9).

(2) Habuts, whether bodily or mental, and the acquisition
or loss of them, are not quahtwe modifications. An excellence
is @ perfection of the thing’s nature, a defect a departure
from such perfection (a10-b 2). All excellences are condi-
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CHAPTER III
ARGUMENT (continued)

tions determined by some particular relation. (a) Bodily
excellences, health, strength, beauty, etc., and the correspond-
ing defects are good or bad dispositions with relation fo
elements in the physical constitution or influences in the
environment. A modification of these factors is involved in,
but not the same thing as, the formation of an excellence or
defect (b 2-20). (b) Moral virtues and vices similarly depend
on relations to physical pleasures and pains (b 20-247 a 19).
(c) Intellectual excellences are not modifications and are not
the result of a process of becoming ; and even more than
moral habits they depend on a particular relation (b 1-248 a 6).

It appears, then, that qualitive modification occurs only
in the field of sensible characteristics and in the sentient part
of the soul (a 6-9).—C.]

Tue following considerations will show us that what-
ever suffers qualitive modification is so modified by
things perceptible by the senses, and that such modi-
fications take place only in such things as can be
said to be affected directly and in themselves by
things so perceptible. What one would be most
inclined to suppose exceptions to this rule are such
things as (1) shapes or forms, and (2) habits and
their acquisition and loss. But neither of these two
classes of things constitutes an exception.

For (1) when any material has been completely
shaped or arranged into a structure, we no longer
call it by its own name but by a derivative : the
statue is not brass but brazen, the candle ¢ not wax
but waxen, the bench not wood but wooden. Where-
not sphere’), rvpauls (‘ candle,” not ‘ pyramid’) &" é§ dAhov
Twbs.—C.
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as, if it is really a qualitive modification that the
material has undergone, we still say that the brass
or the wax is dry or liquid or hot or hard ; and, what
is more, we speak of the liquid or hot stuff as brass,
giving the same name to the material that we give
to the quality.¢ Since, then, having regard to the
shape or form, the thing which has been formed
cannot be called by the name of the material in
which the form has come to exist, whereas having
regard to qualitive affections and modifications we
do call the thing by the name of the material, it is
evident that a process of production of this kind—
the shaping of material—is not a qualitive alteration.
Again, it would be recognized as absurd to say that
a man or a house or anything that comes into exist-
ence had come to be by being qualitively modified.
Though it may well be that some qualitive modifica-
tion of material by thickening or dilating or heating
or cooling may be necessary for the production of
anything, the things themselves that come into being
do not suffer qualitive modification, nor is their genesis
such a modification.

(2) Nor are habits,® whether bodily or mental,
qualitive modifications. Some habits are excellences,
others are defects, and neither excellence nor defect
is a modification ; but excellence is a kind of perfec-
tion, since a thing is said to be perfect when it has
acquired its appropriate excellence, for it is then
in most complete conformity to its own nature (as
a circle becomes perfect in proportion as it becomes

and we can say ‘ this liquid ’ or ‘ this brass’ denoting the
same thing.—C.]

® [ Habit’ means a comparatively permanent condition,
either of body or soul, established by the constant exercise
of some function.—C.]
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1 [ﬁé)\'rur‘ros Par. 1859: kal érav Bé\ricros al. The sense
required is: ¢ For this above all is the moment when some-
thing that realizes its nature is in existence, as a circle is
called ** perfect ” precisely from the moment when (the process
of constructing it ends and) it becomes a circle (realizes ite
nature).” The pomnt is that a circle is called perfect when it
is a circle, not ‘ when it is a very good circle.’ C’f the second
text 246 b (19) Ko.ﬁmrep 6 kokNos Tére pd\ioTa KaTd Plow éoriv,
8rav udhwora kUkhos . The sense can be obtained by omit-
ting Bé\rigTos and so eliminating the suggestion that one
circle can be ‘ better’ than another, or the same circle better
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the best possible circle); and defect is losing and
departing from the same. Accordingly just as we
do not call the completion of a house a qualitive
modification of it (for who would call the coping
and tiling of a house a qualitive modification of it,
or say that the house had been ‘modified”’ by the
addition of them instead of ‘ completed ’ ?), so is it
with excellences and defects and with those who
have or acquire them: the former are completions
and the other lapses from such, and neither of them
modifications.

Again, we say that all the excellences are condi-
tions determined by some particular relation. Thus
(a) bodily excellences such as health and fitness we
ascribe to the mingling of the warm and cold humours
in due proportion, in relation either to each other or
to the environment. And so too with beauty and
strength and all other excellences and defects ; each
consists in being in a certain condition in relation
to something and puts its possessor into favourable
or unfavourable dispositions with reference to its
peculiar affections, by which I mean those affections
which, according to the natural constitution of the
thing, tend to promote or to destroy its being. Since,
then, relations are neither themselves qualitive
modifications nor yet subjects of such modification or
of coming-into-being or of any kind of change at all,
it is clear that neither are habits such, nor the acquisi-
tion or loss of them ; though it may be that, just as[*

at one time than at another. An alternative is to read xal
Tére Bé\rioros: ‘as a circle is called ““perfect” precisely
from the moment when it becomes a circle, and then it is at
its best’ (having passed out of the imperfect stage of being
under construction and ‘attained its excellence ’).—C.]
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with the characteristics or forms we have already
spoken of, the formation or destruction of habits may
involve the modification of certain factors, (say) the
heat or cold or dryness or moisture of the physical
elements, or the proper seats of the habits, whatever
they may be. For excellence and defect are in every
case concerned with influences whereby their pos-
sessor is, according to its natural constitution, liable
to be modified : the result of excellences is that the
thing is either not affected at all by these influences
or affected in the right way ; the result of defect, that
it is affected or else not affected when it ought to be.

The same is true of (b) the moral habits, for they
too consist in conditions determined by certain re-
lations, and the virtues are perfections of nature, the
vices departures from it. Moreover, virtue disposes
a man rightly towards the affections peculiar to his
own being, and vice evilly. So neither are these
qualitive modifications, nor yet is the acquisition or
loss of them such ; but, all the same, the sensitive
faculties of the soul must necessarily suffer modifica-
tion before the moral habits can come into existence.
And the sensitive faculties can only be affected by
objects of sense. For all the moral virtues are con-
cerned with bodily pleasures and pains, either in
present experience or in memory orinhope. Present
pleasure or pain is a matter of sensations, and must
therefore be stirred by some sensible object, and the
pleasures and pains of memory or hope are dependent
upon those of experience (for they accompany the
memory of past pleasure or the expectation of
pleasure in the future), so that all such pleasure must
spring from objects of sense. And since vice and
virtue come into being in presence of pleasure and
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o [This sentence seems meant to justify the statements
(1) that intellectual states are not modifications and (2) that
they consist in ‘ being in a certain state in relation to some-
thing,” viz. the object known. The faculty which is capable
of knowing is not itself modified (o0& abrd nwnbév) when
it comes into the state of knowing, but this occurs by
something else (an object) coming info relation with it.
The following sentences argue that neither the exercise of
knowledge already acquired nor the original acquisition of
knowledge is a genesis.—C.]

® [The Greek word for knowledge (¢mworiun) is etymologi-
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pain (for their concern is all with them), and pleasure
and pain are modifications of the sensitive part, it is
obvious that virtue and vice can only be lost or gained
conditionally on some qualitive modification of the
sensitive part having come about. So although the
coming into being of virtue and vice is concomitant
with qualitive change, they themselves are not such
changes.

Nor are (c) the states of the intellectual part quali-
tive modifications, nor do.they ever come into exist-
ence in the primary and strict sense. For it is even
more true of the state of knowing than it is of the
moral virtues that it is a condition determined by a
particular relation; and it is further evident that
these intellectual states have no proper genesis. @ For
that which knows potentially comes to know actually,
not in virtue of any motion of its own, but because
something not itself is now newly presented to it ;
when the particular is presented to it, it gets such
knowledge as it can have of the particular by means
of knowledge of the universal. And again the enjoy-
ment and actualizing of knowledge is not the result
of a process of coming-into-being, unless you choose
to say the same of every act of seeing or touching and
consider the actualizing of knowing as analogous to
such. Nor is the original acquisition of knowledge
a process of becoming or a modification. For it is
when the understanding has come to rest ? at its goal
that we are said to know and possess a truth, and
there is no process of becoming leading to the terminal
pause, nor indeed to any kind of change, as has al-

cally connected with ‘ coming to a stand ’ (srfvas). Cf. Plato,
Phae]do 96 B, Cratylus 437 A, Aristot. Post. Anal. 100 a 1 ff.
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Eln Bk. V. chap. ii. Also at 230 a 4 ‘coming to a
stan (hpépnais) was defined as a movement.—C.]
Cf. Plato, Timacus 44 A ff.—C.]
{The implied point of this sentence describing the acquisi-

tion of the state of knowledge is that 1t is not a process of
qua.htatxve modification (it has already been shown that it

CHAPTER IV
ARGUMENT

In this chapter the question is discussed : what conditions
must be satisfied +f two changes are to be ‘ comparable, i.e.
such that they can be called equal to, or greater or less than,
one another ¢ Special consideration is given to the two kinds
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ready been shown.® Again, just as we do not say
that a man has come to have knowledge again when
he emerges from drunkenness or sleep or disease
(although it is true that his power of realizing the
knowledge has been suspended), so likewise we
should not say that when he originally acquires the
state he is ‘ coming to be ’ possessed of knowledge.
For the condition of understanding or knowing results
from the soul coming to a state of stillness out of the
turbulence natural to it (this is why children cannot
acquire knowledge or pass judgements as to things of
sense as grown men can, for their bodies are in a
state of great turbulence and instability ¥). And the
soul is quieted and stilled, in some respects by nature
herself in her normal course, in other respects by
external influences; and in either case it is only a
qualitive modification of certain bodily organs that
is involved,¢ as in the case of the recovered power of
employing and exercising the intellect, when a man
becomes sober or wakes from sleep.

It is clear, then, that qualitive modification and
susceptibility to it are proper to things perceptible by
the senses and to the sensitive factor in the soul, and
occur in naught else, save by implication with these.
is not a genesis), though it énvolves a modification of bodily
organs.—C.]

CHAPTER IV
ARGUMENT (continued)

of local motion, viz. (a) rotation, designated as * circular’ (i.e.
“angular *) motion, and (b) °translation,” designated as
‘rectrilinear’ motion. The two kinds of ‘local distance’
corresponding to these two kinds of motion are (a) circular
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ARGUMENT (continued)

(angular) distance—measured on a circular scale in angulor
degrees—and (b) rectilinear distance—measured on a recti-
linear scale in degrees of length. The discussion is very
obscure and is* dialectical,” that is to say, the final answer is
reached by putting forward a series of tentative suggestions,
showing why each of them is inadequate, and so gradually
collecting a definition of the conditions required.

1st suggestion : that every change vs comparable with every
other. If (as would then be the case) changes in every sphere
could be reduced to a common measure (it would then be
possible to turn round, to go straight on, and to change in
quality with equal velocity): and if  moving with equal
velocity * means covering an equal streteh in an equal tume, it
would follow not only that an angle and a length, but also a
stretch of qualitive change, could be equal to one another.
But this is not so, and therefore all kinds of change are not
comparable (248 a 10-18).

2nd suggestion : that the motions of all things which are
‘moving’ in the same sense of the word are comparable.
But if all local motions were comparable then again all local
‘ dustances ’ would be so, and an angle could be equal to a
length (a 18~Db 6).

3rd suggestion : that motions are comparable when the
same term (e.g.  quack’) can be applied unequivocally to both of
them. But cven a term like “much’ or ‘ double’ which

e This Iink 1 the argument 1s omitted 1o the text, but i1t must be
understood 1n order for the next step to follow.
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ARGUMENT (continued)

admits of no equivocality in itself may yet have an ambiguous
meaning when applied to subjects with different natures (e.g.
water and air); for the ambiguity in its meaning is in this
case inherent in the subject, not in the term itself (b 6-21).

This brings us to the

4th suggestion : that it is the nature of the subject to which
it is applied which makes a term ambiguous. But f it lay
only there, attributes themselves would never be equivocal
(b 21-249 a 8).

It appears, then, that if two things are to be comparable
with respect to any attribute, the atiribute must be un-
ambiguous, and this involves (not only that it must be mani-
JSested in a specific subject such as a surface but also) that it
must itself be specific, e.g. ‘white,” not merely ‘a colour’
(a 3-8).

Only changes of the same kind can have equal velocities.
Changes are mot only dyfferentiated according to whether
they are qualitive, quantitive, or local, but according to sub-
divisions of these classes.

If the velocities of two qualitive changes are to be equal it
s not only necessary for a like affection to change wn the same
degree but also for it to affect an equal amount of a like
subject in each case (a 8-b 19).

Analogous problems present themselves with respect to
generation and perishaing (b 19-26).

Tue question may be raised whether every kind of
motion or change is comparable with every other.
If so, and if two things moving with equal velocities
move each as far as the other in the same time,
then it will follow that a circular distance may be
equal to a rectilinear distance, or greater or smaller.
Again, we shall have a modification and a local
motion equal to each other when the modification
of one thing and the motion of another from place
to place occupy the same time. This means that
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1 [ovde¢ Sagpépet oldéy two mss. of First Text, Prantl: ovdév
Seapépet 008’ év (008° év om. F), Second Text, Bekker.—C.]

¢ [This is the correct solution in the case of changes of
different kinds ; but it does not suffice to solve the difficulty
about two movements of the same kind (e.g. circular and
rectilinear locomotion) being incomparable.—C.]
® [Or, ¢ But how will this conclusion (that the two move-
ments are incomparable) result in the case of the circle and
the straight line? For itis absurd that one thing should not be
able to move on a circular track at the same rate (¢f. Simplic.
1088. 31 éuolws kal lcoTaxds) as another on a rectilinear one,
if we take that as at once implying that it must be going either
faster or slower than the other—as if one were going uphill,
the other down.” The point of the last sentence is the am-~
biguity of ¢ not of equal velocity.” This may mean : (1) that,
e the two velocities are comparable, one is greater or
less ThE ther o laking that sense, it is absurd to say
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a qualitive affection will be equal to a distance in
space : which is impossible. However (in order to
escape this difficulty) shall we say that, while two
things are indeed of equal velocity when they move
over equal stretches or intervals in a given time,
the stretch covered by a qualitive change is not
‘equal’ to the stretch (length) covered by a local
movement? Hence a qualitive modification (though
it may occupy the same time, is not ‘of equal
velocity > with, and so) is not ‘equal’ to a local
motion, nor is it less (or greater); and consequently
not every kind of change or movement is com-
parable with every other.®

b How is it, then, with the circular and the recti-
linear distance ? It would be monstrous to maintain
that one thing could not be moving on a rectilinear
track and another on a circular one in the same sense,
namely that of local motion, just as in the case of up
and down and so forth. And the first impression is
that if so, one maybe swifter or slower than the other;
just as in the case of motion up and down. And it
makes no difference in principle whether we say
swifter or slower or equal; for if swifter or slower,
then the circular distance will be greater or less than
the rectilinear, and whenever that relation exists it
implies the possibility of equality between the two.
For if in the time A the swifter mobile (B) moves
through an arc B, and the slower (C) a straight line
¢, one would say that 3 was greater than ¢, for having
a higher velocity means travelling a great distance
in the same time. Therefore the swifter mobile (B)
our 1lwo movements could not be of equal velocity. Or (2)
that the two velocities are not equal (or less or greater) be-

cause not comparable at all. This is actually the case in our
instance, as will appear later.—C.]
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1 [Simplic. 1086. 20 records two variants (‘ with the same
meaning’): aAN doou uy cuvdvupa, dravra douuBAnrd (MSS.
collated by Shute): d\N &pd e oo ph) oudvupe dmavra
cuuBAnrd  (‘transferred here by some from the other
Bk. VII.”).—C.]

¢ [Or, we cannot speak of an amount of water being
‘twice as much as a given amount of air.” The two sub-
stances have properties, other than volume, which make
them not comparable.—C.]

® [ More literally, ‘ Or does the same thing (above said
about ‘sharp’) hold also of these terms (‘much’ and
‘¢ double ")—for ‘ much’ too is an ambiguous word—only
(with this difference) that in some cases (such as ‘ much ’ and
*double,’ not only the words, as in the case of ‘ sharp,” but)
also the definitions of the words are ambiguous ? '—C.]
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would cover an equal distance in less time, so that
there must be some portion of the time A in which B
traverses a part of the arc 3, equal to the whole line
¢, which C takes the whole of the time A to traverse.
But if the two can be so equated, we arrive at the
same conclusion, namely that an arc may be equal to
a straight line. But they cannot be compared, and
therefore our first impression, that rates of motion
through them can be so compared, is false.

Then (it may be thought) things can be compared
if they can be described without equivocation as of
the same order. Thus: Why can we not say which
is sharpest, this pencil, this wine, or this musical
note ? Because ‘ sharp * is equivocal, so the several
sharpnesses cannot be compared ; but we can compare
the highest note in the scale with the leading note,
because ‘ sharp ’ means the same thing forboth. May
it be, then, that the word ‘ quick ’ has not the same
meaning when applied to rectilinear motion as when
applied to circular motion, and still less when one
movement is a qualitive modification and the other
alocalmovement ? But does this take usfar enough ?
Or are there even some cases in which things that
bear the same name without equivocation are, never-
theless, not comparable ? Take the term ‘much.’
In ‘much water,” and ‘much air,” ‘much’ has the
same meaning ; but you cannot say whether this
much air is equal to this much water, or which is
greater. Or if you deny that ‘much’ means the
same in both cases, at any rate ‘ double * would seem
to admit no ambiguity, for in every case it is the ratio
of two to one. Yet here twice as much water and
twice as much air are not comparable.® ?But then
too the same argument employed above will show
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¢ [For 70 Tocobror kal #ru in this sense the Oxf. Trans.
compares Met, 1021 a 6 & 8¢ Umepéyov wpds T8 Umepexbpevor
TooolTdy € éori kal ére.  Cf. also De caelo 273 b 31.—C.]

v [The ambiguity of terms expressing differences of quan~
tity has suggested that the cause of incomparability lies in the
natures or constitutions (as distinct from the magnitudes or
volumes) of the substances concerned. This suggestion is
pursued in the next paragraph, but will be found inadequate.

¢ [Simplicius takes the objection to be that, if we make the
cause of incomparability reside always and solely in a differ-
ence of kind between the subjects having the attribute, then
we shall do away with the distinction between ambiguous and
unambiguous attributes used above (248 b 7) to explain some
cases of incomparability : we shall no longer say that ¢ sweet’
has different meanings as applied to water and to a voice.
Translate : * But obviously on this showing it will be possible
to make out that all attributes are unambiguous (&) and to
allege (as a reason for incomparability, merely) that any one
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that if ‘much’ cannot bring water and air on to a
scale of comparison, neither can double. The fact
is that sometimes definitions themselves are am-
biguous. Thus if ‘much’ be defined as ‘ so much
and more,’ ¢ ‘ so much ’ will mean a different amount
in different cases ; and ‘equal’ or ‘the same amount’
is similarly ambiguous, and (‘equal’ being the ratio
of one to one) that at once implies that it may very
well happen that ‘one’ is ambiguous, and if ‘one’ is
ambiguous, so is ‘ two’ or ‘double.” For why, when
some things are comparable, should others not be
5o, if there were no difference in the nature of the
things of which the various amounts are taken ? ?
Shall we say it is because the direct and primary
seat of the attributes in question is different in kind ?
Thus we can say whether ahorse or a dog is the whiter,
for the seat of the colour is the same in both cases, to
wit the surface; and in like manner you can say
which is greater, because magnitude or volume in
each case is the measure of body; but you cannot
say whether this volume of water is greater or less
than this volume of sound, for one volume is material
and the other qualitive. ¢But obviously if you take
difference in the recipient to be the sole cause of
incomparability, you will be driven to the doctrine of
ideal unities and material diversities, so that there
will be an absolute ‘ same’ and ‘equal’ and ‘sweet’
and ‘white,’ of which diverse recipients partake

of them is in a subject that is different in kind : ‘ equal * or
¢ sweet ’ or * white ’ will be unambiguous, only different in-
stances of any one of them will be in subjects different in kind.
(This is absurd ;) and moreover, not any and every subject is
capable of a given attribute, but one attribute belongs to one
kind of subject in the primary sense.” (Water is not capable
of the kind of sweetness that can belong to a voice.)—C.]
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1 [6 adrés Simplic. 1092. 30, Oxf. Trans.—C.]

o See Vol. L. Introd. p. xliv.

® And the impossibility of this consequence proves that
the antecedent supposition of their equal velocities is also
impossible. [The Greek is very obscure, and the Oxf. Trans.
suggests alacuna. Itiscertainly hard to get out of dore e, kT,
the required meaning, which seems to be as follows : ¢ And so
(if we eliminate such a difference in kind between the move-
ments and take a case where both movements are of the same
generic kind—locomotion, and) if we are to say that things
which move locally over an equal distance in the same time
are of equal velocity, then (on the supposition that straight-
moving and circular-moving bodies can be of equal velocity,
we get the impossible conclusion :) the rectilinear distance
will be equal to the circular distance. Which, then, of two
possible ambiguities is responsible for this impossible con-
clusion—is it the fact that * locomotion ” is a genus (not an
indivisible species), or is it the fact that *“line” (track) is
a genus? (It must be one or the other or both,) for time is
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diversely.2 Moreover, we must note that areceptive
factor of one kind cannot receive any impress at
random, but each such receptive factor is susceptible
only of one corresponding order of participation.
May we then conclude that, in order to be com-
parable with each other, the terms compared must
not only be unequivocal, but must also have no
specific differentia from each other either in them-
selves or in that in which they are manifested? I
mean that ‘colour’ for instance, is susceptible of
specific division. Therefore you cannot say which
of two things is the more * coloured,’ in the generic
sense of colour’; but you can say which is the
whiter. So too in the case of motion or passing:
two things are moving at the same rate if they
take an equal time to accomplish a certain equal
amount of motion. Suppose then that one half
of a body’s length suffers a qualitive modification
and the other a change of place in a certain time, is
the modification of the one equal to the local move-
ment of the other, and their velocities equal ?  Mani-
festly not ; and the reason is that there are distin-
guishable kinds of passing from this to that. So that if
it were really true that a mobile moving on a circular
track and one moving on a rectilinear one could have
an equal velocity, then a circular and a rectilinear
track might be equal.? Why then cannot they
have equal velocity? Is it that ‘local movement’
is a genus and not a species, or that ‘line’ (track) is?
(It must be one or the other or both, for “ time” is
certainly an unequivocal term.) Both the movement
certainly not divisible into species. (It is in fact both ; for)
if there are specific differences of “line” (track), there must

be specific differences of locomotion to correspond.” Cf.
Simplic. 1092. 12 f£.—C.]
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@ [Simplicius takes dA\& Tols oxfuacw 4 Gopd &A\n to refer
to differences between walking, flying, etc. ¢ We may dis-
miss such distinctions as involving only a difference in the
fashion of the movement’ (which would not affect the
question whether the speeds were comparable).—C.]

b White and sweet were used as examples of ambiguous
attributes above (248 b 20 ff.), and it was stated that not
only has ‘sweet’ a different meaning as applied to water
and to a voice, but it must have a subject of a different
kind.—C.]

¢ These questions of course are rhetorical. In either case
the other-in-themselves and received-by-different-corre-
spondents is supposed to be the obvious answer.

250



PHYSICS, VII. 1v.

and the track in question are equivocal, for since the
tracks are specifically different so are the movements
that follow them. Are we to add that the instruments
of locomotion establish specific differences in the
motions themselves, walking with feet, and flying
with wings 7 We may dismiss such distinctions and
confine ourselves to the formation of the track,” and
say that the equal velocity means passing the same
distance in equal time, only the ‘sameness’ must be
specific in the case of the track and (consequently)
in the case of the movement.

We must consider, then, what constitutes a
gspecific difference in the case of motion. The above
argument indicates that the genus is not indivisible,
but that, besides the genus, there are a number of
varieties concealed in it. When a term is equivocal,
the senses covered by it may be widely removed, or
they may have some resemblance, or they may, in
fact or by the closeness of their analogies, draw so
near to each other that the ambiguity of the term
that includes them all, though very real, easily
escapes our notice.

What constitutes a difference of kind then? Is it
a difference in the several participants of the same
nature, or rather a difference in that which is
participated, to which the difference in the partici-
pants corresponds ? And how do we determine the
existence of a specific difference 7 Or by what means
are we to decide that ‘ white’ or ‘sweet ’ is (specific-
ally) the same or different (in a variety of cases)??
Is it by noting only that they are manifested in differ-
ent subjects, or because in both respects, in them-
selves and their recipients alike, they are different ? ¢

Turning, then, to modifications of quality, we must
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@ [The Oxf. Trans. takes 7{ as accusative and the question
as meaning : What quahﬁcatmn are we to introduce into our
definition of ‘ equal velocity * 1n the case of modification of
quahty correspondlng to the ¢ equal distance (or ‘ same mag-
nitude ’) covered ’ (9249 a 19) in the case of locomotion ? We
must substitute for ¢ equality * ¢ likeness * or specific identity.

[‘ Them,’ i.¢. the two subjects just mentioned—the surface
which is growing white, the body which is regaining health.
The difference between whiteness and health is such as to
imply a difference of kind between their respective subjects,
which accordingly offer no ground of comparison, and the
modifications they undergo must be specifically different.

.
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ask under what conditions can velocities in change
of quality be equal to each other ? Now regaining
health is a modification of quality, and it is possible
for one man to gain health quickly and another
slowly, and for two men to be doing so at the same
time. So equal velocities of recovery must be
possible, since the recoveries may occupy the same
time. But what is the nature of that which is being
modified ? ¢ The term ‘equal’ cannot be used of
a quale: in that category what corresponds to
equality in the category of quantity is Likeness. Let
us take ‘equal velocity,” then, to mean ‘making
the same change in the same time.” Are we then to
compare the seat of the affections, or the affections
themselves ? In our present illustration, it is be-
cause health (the affection) is the same that we are
able to ascertain that it is present neither more
nor less but in a like degree in the two subjects.
But if the affection were different in each case—
if one subject were whitened, for instance, and the
other restored to health—there is no sameness or
equality or likeness between them,® and this in
itself establishes the two modifications as specifi-
cally different, nor are they of one kind any more
than the various species of locomotion we have
examined. So we must ask how many species of
qualitive modification there are, and how many of
locomotion. If, then, the things which are directly
and essentially (not merely accidentally) the sub-
jects of change or modification differ specifically,
the movements or progress will differ specifically,
and if generically generically, if individually indivi-
dually. Butis it enough to consider the nature of the
affection and its identity or similarity if the modifi-
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1[I have adopted the correction proposed by the Oxf.
Trans. which renders: ‘That is to say, the alterations are
the same or different according as the affections are the
same or different, while they are equal or unequal according
as the things altered are equal or unequal.’—C.]

2 [The stop after dvouoiérns might be removed: ‘ For we
have not two terms to convey this difference in the way that
unlikeness in quality is conveyed (by ‘“more” and “‘less’)
or, on the theory that substance is number, a number (may

be called) * greater” or ‘“‘less” than another of the same
kind ; but ete.’—C.]

¢ [ Equal ’ or ‘ unequal —terms appropriate to the cate-
ory of quantity—cannot be applied to the °affection’
quality), but only to the subject, as having magnitude.—C.]

b Simplicius seems to be right in understanding this to
mean if the embryo (of the same species) were brought to
perfection in less time in one of the compared cases.

¢ [Jaeger, Aristoteles (1923) p. 313, sees a reference to
the Platonic and Academic doctrine of substances as Ideal
Numbers and refers to Met. M 7, 1080 b 37 ff.: the question
whether the monads composing Ideal Numbers are com-

254



PHYSICS, VIL .

cations it endures are to be regarded as of equal
velocity, or are we also to take into consideration
the seat or patient of the change, whether the same
area has been whitened, for instance, in each case ?
Clearly both, so as to judge of identity by the affec-
tion, but of equality by the area.®

The same inquiry should be made as to genesis
and perishing. What constitutes equal velocities of
generation ? If the times are equal, the things
generated must be the same and of the same infima
species, both men for instance, not merely both
animals. It would be quicker if in the same time
a different result were produced.? (I use the terms
‘same ’ and ‘ different ’ because we have no pair
of terms to convey this difference in the case of
a generation of a substance in the same way
that in the case of alteration of quality unlike-
ness is conveyed by the terms ‘more’ and ‘less.’
If indeed being were number, then there might be
a ‘more’ or ‘less’ of number (i.e. being) of the same
kind; but we have had to call it ‘otherness’ for
want of a general word ¢ that can rank each being,
as we rank the ‘more’ or ‘less’ (or rather excessive
or defective) in quality and the ‘greater’ in
quantity.)

parable (cvuBAnral) or not, ete. If a number is to be com-
parable (equal to, or greater or less than another) it must be
of the same kind or order, éuoe:d%s. Cf. the use of this term
at Met. 991 b 21.—C.]

4 [There is no special word (more precise than the wide
expression ‘ difference ’) corresponding to ¢ unlikeness’ in
quality or ‘inequality * in quantity to cover both relations
(xowér), nor any word for each relation severally (1o ékdrepor),
like ‘more’ and ‘less’ in quality, ¢ greater* and ‘smaller’ in
quantity.—C.]
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CHAPTER V

ARGUMENT

[This chapter states some simple principles of mechanics.

A force which can move a given load a certain distance in
a certain time can move half the load either twice as far in
the sam; time or the same distance in half the time (249 b 27—
250 a 4).

Also, if the load is reduced by half, half the force will
suffice to move it the whole distance in the whole time (a 4-9).

Also, half the force can move the whole load, taken half
at a time, half the distance in the whole time. But, if the
load has to be moved as a whole, half the force will not
necessarily be able to move it half the distance or even to
move it at all (a 9-19).

240h2r  Emel 8¢ 76 xwolv kwel 1v del kal & Twe wal
péxpt Tov (Néyw 8¢ 76 pév & Tun, 6T év Ypdvw,
~ \
70 8¢ péxpL Tov, OTL TOOdY T pfjkost del yap dua
~ o

30 kuvel Kal kexlvnrev, WoTe moody Tu Eotar & xwiby,

3 ~ b \ 1 1 \ ~ \ 1
kal & mood), €l 81 76 pév A 70 kwody, To 8¢ B
2508 TO Kwovpevoy, Soov 8¢ kexivyrar pfkos 7o I', év
14 8\ ¢ s 33 ol A 3. 8\ ~ 7 ¢
Sow 8¢ 6 ypdvos ép’ ob A, & &7 & low xpdvw 7

3 / (4 b Ll bl \ 4 -~ 7
ion Svvaus 1 ép’ of A 76 juiov Tod B dimdaciov

-~ V4 ~ ~
s T wwnjoer, v 8¢ 76 ' év 7& Auioer Tod A-

oUTw yap avdloyov éoTal.

\ 3 ¢ R /. by » _\ 3 1 -~ ’

5 Kai el 7 adry) ddvaus 76 adro év Twdl & xpdvew
~ 1 7 ~
Toofvde kwel kal Ty fulcaay év 1O MNuloer, kal
€ I3 \ o ~

7 Nuloeia Loyds 70 fuiov kejoel € TH iow Ypovw
76 toov. olov Tis A Suvduews éoTw Nuloeia 1) 7O

o [Sir T. Heath (Greek Math. i. 345) remarks that the
axiom which is re%arded as containing the germ of the prin-
ciple of virtual velocities is enunciated here and in the De
caelo (301 b 4, 11) in the slightly different form : ¢ A smaller
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A -~ \ 4 < ’ \ 3 1
E kai 106 B 76 Z juov: dpolws 87 éxovor kal
> 7 4 \ \ AY 4 o » 3 3
avdAoyov 7 loyvs mpos 76 Bdpos, dore tooy év low
Xxpovw Kwijcovow.
Kal €l 76 E 76 Z wwel év 76 A mw T, dvay-
~ 1 9 ~ 7 \ 3> ° E \ 8 A 4
kalov* &v 7@ low xpdve 76 ép’ ob E 70 Surddoiov
~ - \ ¢ 7 ~ ST \
700 Z kwelv ™y uiceiar ths I'. el 8¢ 76 A 76
3 , > -~ o < \ \ o ~ A.
B® kunjoer év 7@ A 8oy % 76 T', 70 tjuov Tod
(16 ép’ ob E) 76 B® od xumjoer év 7o xpdvew ép
2 ~ \
& A, 008 & 1w Tob A, 7l 7his* ' dvdloyov mpds
v A v ' s 76 A mpos 76 E. Sdws ydp,
y ¥ k3 4 k] V4 il \ 3y & o k3 AY
el éruyev, o kwijoer 00dév: ob yap €l 1) SAn loyvs
1
Toofvde éxlvmoev, 1) Huloeta od kwioel obre ToonY
olT’ év omoowody: €ls ydp dv wwoly 76 mAolov,
~ -~ b \
elmep 1 T€ TOV vewAkdv Téuverar loyds els TOV
dptbudv kai 76 piros & mdvres ékbmoav.

1 [dvayxator EX, Simplicius (1105. 15 7is uév duvduews wdiw
70 Huiov NauBdver, Bdpos 8¢ 1O €§ dpxis, kal xpbrov éxetvov Tiv A.
kol Néyer 87i 70 Huov kevioel Tob I' whkous): obx dvdyxy cett.,
Bekker, Prantl; Simplic. 1106. 1 records with approval a
variant reading containing otx. This sentence has been mis-
understood by those who inserted oix and by the editors
who have followed them. With oix the sentence becomes a
duplicate of the next (in which el 8% 1s awkwardly substituted
for € 8¢); it ought to begin with el 82 or d\X\’ e, not with kal
ely; and there seems to be no reason why ‘the same load’
&as Simplicius calls it) should be called here 70 dirAdoior 7ob

and in the next sentence 70 B. The loads intended are not
the same, twice one not being for all purposes the same as
two. 70 durhdowor 7ol Z means ‘twice F' in the sense of two
halves of B taken separately. As the next sentence says,
the half-force E cannot cope with B as a whole, but our
sentence says it can cope with it if allowed to move fiist one
half and then the other. If two colliers (A) carry two sacks
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relation of the force A to the load B in the first,
and accordingly the same distance (C) will be covered
in the same time (D).

Also if E (3 A) will move F (1 B) over distance C
in time D, it follows that in the same time E will
move 2 F’s over half the distance C.2 But if A will
move B over the whole distance C in time D, half A
(E) will not be able to move B, in time D or in any
fraction of it, over a part of C bearing the same
proportion to the whole of C that E bears to A.
Because it may well happen that E cannot move B
at all ; for it does not follow that if the whole force
could move it so far, half the force could move it
either any particular distance or in any time what-
ever; for if it were so, then a single man could haul
the ship through a distance whose ratio to the whole
distance is equal to the ratio of his individual force
to the whole force of the gang.?

@ [See critical note 1.—C.]

b [Literally, ¢ otherwise one man could move the ship, since
both the force of the haulers and the distance over which all
of them together make it move are divisible into the (same)
number (of parts as there are men).’—C.]

of coal (B) a mile in an hour, one collier (E) cannot carry
two sacks at once (B) at all, but he can carry two sacks, one
at a time (2 F’s) half-a-mile within the hour. This principle
—that the fractional force can deal with a multiple of its
proper load if allowed to take it piecemeal—will explain
ano&hercn]mch misunderstood passage in Book VIII., 266 a
15 ff.—C.

2 [6¢ EK: 89 cett.—C.]

3 [ro B Oxf. Trans.; ¢f. Simplic. 1106. 27 f.: my» 70 B
codd.—C.]

4 [ri T9s Prantl (¢f. Simphe. 1107. 2 wépiby v 700 T' duat-
orfuaros), Oxf. Trans.: s rfis Kz 7fs cett.—C.]
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20220  Aid Tobr0 6 Zajvawvos Adyos ok dAnbijs, ts Popet
Ths Kéyxpov oTLoDY épos 03y yap kwAer un) Kively
Tov dépa év undevi xpdve TodTov bv éxivnoe meadw
6 8Mos uédiuvos. ovoe O7) TooobTov wdpiov, Soov v
kwnjoete 7ol SAov, €l ein kal’ adTé TolTO, 0D KIVEL:

IQ N \ 3 \ b4 > LY 7 k) ~
00d¢ yap o0dév EoTw AAX 4 duvduer év 76 SAw.

» 'y s s o1 € 2 A A ¢ 7 ~

2% Hi 8¢ 7a 8vo,* éxdrepov 8¢ T@Vde éxdrepov Kivel

Too6vde év Toodde, kal cvvTiféuevar al Suvdueis

76 otvferov ék T@V Bapdv T6 loov kwjooval wikos
kai év low xpdvw- dvddoyov ydp.

"Ap’ odv odrw kal ér’ dloiwdboews kol ém

k3 vd \ A AY A ko 1 hY \ k] Ve
avéjoews; T pév yap 70 adfov, Tt 8¢ 76 adfavd-

30 pevov, v mood 8é ypdvew Kal moodv TO pév avfer

1 \ 3 4 \ \ J ~ A \ 3 /

70 8¢ avfdverar. kal TO dAotody kal 7O dAdoiou-
250 b plEVOV oaUTwWS, TL Kal 7oody KoTd TO pAAdow
kal 76 HrTov NMolwrar kal & mood Ypove—ev
dumdaoie dumddorov () &v fulser Huiod),® kal 76

1 [Fort. el 8¢ ra <kwobvra) d%. Cf. Philop. 881. 18 € 8vo
Twd elev kwolvra kal ékdrepov alrdv kuwf, kTh.— C.

2 [In the mss. this clause stands after 70 & Fuov év Huice
xpére. In this sentence 76 Surhdowov and 70 Fuov mean
‘twice the thing that is altered’ and ‘half the thing that
is altered’; while durNdowr and Fwov are adverbial with
é\\owodrar understood, and mean twice and half the amount
of change. (Here I differ from the Oszxford Translation,
which treats #uov as sometimes equivalent to 76 #uiwwv.) The
last clause # év low Ourhdowov must have 70 Hwov for its
subject. Either 76 #mov must be inserted in it, or the
clause which precedes it in the wss., 9 év fuloer Huov (the
subject of which is not 70 #uiwov), must be transposed where
I have put it, so as to allow the 70 #uov in 70 & FHuov év
Auice. xpbvy to serve as subject to the last clause.—C.]

s [Itappears from Simplicius 1108. 18 that Aristotle is here
referring not to Zeno’s own writings but to some early dialogue
(Diels suggests the $voiwés of Alcidamas, Vors.t 19 a 29) in
which Zeno was represented as arguing with Protagoras.—C.
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And in this lies the fallacy of Zeno’s® contention
that every grain of millet must make a sound as it
falls (if the whole measure is to doso). For it may
well be that in no period of time could the one grain
make such a stirin the air ? as the whole measure does.
Nor need it be able, if alone, to effect that portion of
the total movement which may be assigned to it in
accordance with its proportion to the whole mass®; for
it cannot be regarded, except potentially, as having
any several action in the total movement effected.

On the other hand, if two separate agents can each
of them move one of two loads in so much time, then
if united they would move the combined load the
same distance in the same time ; for the proportions
would hold.

And it is the same with qualitive modifications and
with growth. For there is something that causes the
growth and something that is made to grow, and the
process takes so much time, and the growth effected
and acquired is so much. So too with the qualitive
modification and the quality modified, for a certain
‘so much,” as measured by ‘ more and less,” is modi-
fied, and in ‘ so much ’ time. Thus if

A alters B to a degree Cintime D,
then A, v v 2C ,, 2D

b [Literally, ‘ move that air that the whole bushel moves’
i.e. such an amount of air as we may suppose necessary to
cause the whole sound.—C.]

¢ [Just as one out of 100 ship-haulers cannot by himself
move the ship tizth of the distance. So Simplicius (1109. 2) 5
but the sentence can more easily be construed to mean : * In-
deed (when it forms a part of the whole bushel) it does not
even move such a part of the whole amount of air as it would
move if it were by itself ; for no part so much as exists (as a
distinct moving agent) in the whole otherwise than potenti-
ally.’ Cf. Oxf. Trans.—C.]
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250 b SumAdowoy & dumdaciw, 70 & Huov & Auloe
xpovw 7 év low SumAdoiov.
> \ L) ~ 0 Py 1 ’ 3 ~
Ei 8¢ 76 dMowdy 7 adédy T Toodvle év TR
-~ N 3/ N 3 -~ \ \ </ 2 € s
5 To0@0e %) avfer §) aMowol® (kal TO NuLOV v Nuier
& fuloer quiov), odk dvdykn (kal TO nuLov
év Sumhaciw), AN’ 0ddév, € éruyev, dMowdoer 1
/ ~
adéroel, domep kal émi Tod Bdpovs.

1 [re: 7o Mss. 70 Tocbrde should mean ‘an object (area or
volume) of a certain magnitude,” but some mention of ‘a
certamn amount’ of change seems needed; cf. 250 a 25.
Perhaps 76 Tocbvde <rocbvie>.—C.]

2 [The ms. reading dA\owt, odx dvdykn kal 70 Huwv é
fuloet kal év Huloe 7O Huiov, AN’ 008év, kTA. is nonsense. In
the clause xal 7 fuwov év fuioe, where it stands in the mss., if
70 Fuiov means 70 fuwv Tob d\owdrros (3 A), it is nonsense,
for no one could expect half the force to do the work in half
the time; 1f it means 70 #wov Tob dA\hotovuérov (3 B), the
statement is false, for then the subject is 76 é\\owolr (A) and
A will change } B in half the time. The other clause xal év
fuloe. 70 fuov is a mere repetition, which should 1n any case
be corrected from Simplicius to % év fuloe FHuov.

The remedy adopted is based on Simplicius’s paraphrase
(1111. 18): ovkére puévror €l 7o Tobyde Uwd Tol Tosolde HANoiwraL
Tivde Twa THY d\holwow H niEyTar Tivde T alEnew, dvdykn
kal T Huwy év huloet 9 (sic) év fuiser Hucov (sic) aNNowofofar 3
attesfar vrd Tis Huoelas Suvduews A Umd THs Huiselas TS Shov
év durhacie Xpbve dNNowbicerar. obdé yap ToU dNov wdrTws
kT B Huicewn Stvauis, AAN' el Eruxe TogavTy éoTiv N Nuiceta
s uy loxbew Eri dA\\owody S\ws 9 atitew. This suggests that
Simplicius read: ovk dvdykn kal 70 Huov (=0vmwd Ths Huioelas
Suvdpews) T v v fuloe ) v fuoe Huov, H 16 Huov (=
bmwd Tis huoelas) év durhaoiy, and understood it to mean ‘It
does not follow that ¥ A will change ¥ B by amount C in
time % D (nonsense) or change B by amount  C in time $ D
(nonsens%; otherwise (#) + A will change B by amount
C in 2 D; (and this will not do,) for the half-force may
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or A alters B toa degree C in time $ D
and A ,, 2B » c , 2D
while A ,, 1B ys c , %D
or A » % B i3 2C ” D.e

If, on the other hand, there is a force A causing

alteration or growth, and if
A alters B to a degree Cintime D
and A ,, B ' cC , %D

or A ,, B ys 31C , 4D,
it does not necessarily follow that 1 A will alter Bto a
degree Cin 2 D,? but it may well happen that } A will
effect no change or growth whatever, just as in the
case of the load.

@ [With the transposition made in the text the sentence
becomes logical, and the use of % (not ral, twice) correctly
indicates alternative effects that may happen to the same
subject. To make the statement symmetrical and complete,
it would be necessary to add (after xal 70 SurAdoiov év Oi-
mhaciw) # év low Huov, e ‘2 B will be altered 3 C in D.
But the omission may be Aristotle’s.—C.]

b [Nor, it might be added, will } A necessarily alter B by
amount 4 C in time D (=% év lop Huov). (Cf. above,
250 a 10.)—C.]

not be able to change the whole B at all.” This is still non-
sense, but may be taken as evidence for the existence of the
words % 70 Huwov év dumhacly, which are not in our Mmss.
These words (with xat for 4), if placed after dvdyxn, express
what is wanted—a consequence that might be expected, but
does not necessarily follow. My correction assumes that
they have been ousted by the other clauses, xal 70 fjuwov év
huioee ) év Huloer Huov, which, placed after dM\owi, make
sense that is both good and relevant to the argument. The
last clause might be completed thus: odx dvdykn kal 70 Huiov
év durhaoly # év low Huwov, but the last four words are not
represented in Simplicius.—C.]
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BOOK VIII
INTRODUCTION

[Ta1s Book leads up to the conclusion that all change and
motion in the universe are ultimately caused by a Prime
Mover that is itself unchanging and unmoved and is not
dimensional.

Chapter I. proves that motion in the universe is eternal :
there can never have been a time before any motion
existed, and there never will be a time when all motion
will have ceased. Some objections are answered in
Chapter II., especially the objection that animals in
a state of rest can make a clear beginning of motion
in themselves by the self-moving power of the soul:
so why should not the universe, if we suppose it animate,
have passed at some moment from rest to motion ? This
apparent self-motion of animals is really caused from
without.

But the problem remains: how is it that transition
from rest to motion or from motion to rest does occur ?
In Chapter III. theories which deny this obvious fact are
refuted, and Aristotle undertakes to establish that some
things are always in motion, some things always at rest,
and some can either move or rest.

The demonstration occupies the nexi three chapters.
Chapter IV. proves that the primary agent of any motion
or change is distinguishable from the primary patient.
But there cannot be an unlimited series of things, each
of which is moved by the one before it and moves the
one after it. The series must terminate in an original
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agent that is either unmoved or self-moved; and when
we analyse ‘ self-motion’ we find that it involves an un-
moved agent. Hence the primary agent of all motion
is unmoved (Chapter V.). If, as we have proved, there
is eternal motion, there must be at least one eternal
unmoved mover, and it is superfluous to assume more
than one. In seeking for the Prime Cause of motion,
¢ continuous ’ (i.e. everlasting, uninterrupted, and uniform)
movements and also varying and intermittent movements
must be taken into account. In each case the one eternal
and unmoved agent is shown to be the cause. It causes
the uniform proper movements and the regular but not
uniform derivative and compound movements of the
heavenly bodies; and also, through a chain of celestial
and terrestrial intermediaries, the variable and inter-
mittent movements of terrestrial things (Chapter VL.).
Chapter VII. makes a fresh start. The motion caused
by the primary mover must be both prior to all other
forms of change and such that it can continue for ever.
Locomotion is the only form of change which satisfies
both conditions. Chapters VIIIL. and IX. add that, of
all species of locomotion, rotation is the only one that
can be everlasting and continuous. This conclusion is
supported by the testimony of all earlier philosophers.
Chapter X. reaches the final conclusion that, since the
Prime Mover cannot be either a finite or an infinite
magnitude, it is not a magnitude at all and has no parts,
but is immaterial and not in space, though its operation
is directly feft at the circumference of the universe.—C.]
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CHAPTER I

ARGUMENT

[Do motion and change exist at all tvmes, or had they a
beginning and will they have an end ? (250 b 11-15).

All physicists (as opposed to the Eleatics) admit the
existence of motion. The Atomists hold it to be everlasting,
JSor they believe in innumerable cosmoi always coming into
existence and perishing. Of believers in a single cosmos,
some hold that the cosmos and motion had no beginning
in time ; some (Anazagoras) that they began at some mo-
ment after an indefinite duration of motionlessness ; others
(Empedocles) that periods in which a cosmos and motion
ewist alternate with periods of motionlessness (b 15-251 a 8).

Motion being the actuahzing of a potential movable,
there must be movables if there is to be actual motion ;
but we cannot suppose that they ewisted in a state of im-
mobility up to a moment when motion or change began.
Suppose they did so, they must either (a) have come into
being or (b) have been ungenerated (a 8-17). If (a), then
their coming into being was itself a change ; so we should
have @ change earlier than the first change (a 17-20). If

250 b 11 [1drepov 8¢ yéyové mote kivnois odk oboa mpdrepov,
kal Pplelperar mdAw ovrws dore kwelobar undév, 4

LI T 4 ¥ 4 3 3 3\ 5 A
ot éyévero oire Plelperar dAN’ del Gy kal del
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BOOK VIII
CHAPTER 1
ARGUMENT (continued)

(b), some change must have occurred to release them from
wmmobility—again a change before the first change (a 20-28) ;
for the withdrawal of a negative hindrance is a change,
which converts what merely * has the possibility’ of move-
ment into something  actually able’ to move (a 28-b 10).
Also there could not ever be a time when there is no motion,
because time is defined as the measure of motion (b 10-28).

By the same reasoning it is impossible to conceive wn the
Suture a time after all motion has ceased. Motion is, there-
Jore, everlasting (b 28-252 a 5).

Empedocles’ alternate periods of motion and rest do at
least provide for some order in natural changes, such as
is lacking in Anamagoras. But Empedocles fails to account
Sor the alternation. Democritus too does not account for
motion when he simply declares it to be an eternal fact
(a 5-b 5).

So much in proof that there never was nor will be a time
without motion (b 5-6).—C.]

Dip motion itself ever come into existence, never
having been before ? And will it in like manner
cease to be, so that nothing will move thereafter?
Or did it never begin to be and will it never cease
to be, so that there always has been and always will
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8¢ &va 1) um del,! kal mept Ths kwiioews SmoTifevra
KkaTa Adyov.
> \ 3 7 4 A ~ -~
Ei 87 évdéyeral more unmdév wwelobai, Siyds
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dvdykn Todro ovpBalvew: % yap s "Avafaydpas
2 Méyer (pnol yap éxeivos, Spod mdvrwv dvrwy kal
Npepotvrawy Tov dmeipov xpdvov, kivnow éumorioas
Y ~ b ~ N e ~ 3 7
Tov Nodv kal Siarpivar) 9 ws Eumedoxdis, év puépe
rwvetofon xal wdAw Hpeuetv—riveiobar pév Srav 9
I3 3 -~ -~ 1 a N by ~ \
Do éx oM@y mouj 76 & %) 76 Netkos mwoAa
! [&va ® ph del. The Oxf. Trans. infers that Themistius

read Zré. % del % ph del ‘one world whether everlasting or
not.’—C.]

¢ |The Atomists, Leucippus and Democritus, whose view
was adopted, after Aristotle’s time, by Epicurus. There
is, in my opinion, no satisfactory evidence for this doctrine
being held by any other Pre-Socraticschool.  Cf. * Innumer-
able Worlds in Pre-Socratic Philosophy,” Class. Quarterly,
Jan. 1934.—C.]

b [Believers in a single cosmos (all except the Atomists)
fall into three classes : (a) Heracleitus and Aristotle himself,
who believed in a single cosmos having no beginning or
end in time. So, it is generally held, did Plato, though in
the Timaeus he describes in mythical form a generation of
the cosmos. For these motion had no beginning in time:
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be motion, belonging to all things as their deathless
and never-failing property and constituting a kind of
life for everything that is constituted by nature ?

To begin with, all who have discoursed on nature
admit that there is such a thing as motion. And
so they must, since they are all of them concerned
with the formation of the cosmos and the genesis of
things and their evanishment, which could not be at
all were there no movement. But whereas those ¢
who believe in innumerable cosmoi, some coming
into being and others passing out of it, say that
motion is ever-existing, for the genesis and evanish-
ment of these cosmoi must needs involve motion,
those, on the other hand, who believe that there is
a single cosmos, and perhaps that there is not always
a cosmos in existence,? hold views as to motion con-
sonant with their general theory.

Now if it is possible that there should ever be a
complete absence of motion it can only be conceived
in one of the two ways set forth respectively by
Anaxagoras and Empedocles. The former holds
that, all things having remained congested and
motionless for an unlimited period, * Mind * imposed
motion upon them and separated them out ; whereas
Empedocles conceived of alternations between
movement and its absence, holding that things are
in motion when ‘attraction’ is drawing them into
unity from plurality or ‘ repulsion’ is thrusting them

(b) Anaxagoras and others, who held that our cosmos is the
only one that has ever existed, but that it had a beginning
in time, and (¢) Empedocles, who had a series of single
cosmoi separated by intervals in which no cosmos or motion
exists. For the lasttwo classes there is ‘ not always a cosmos’
and they have () one or (¢) more beginnings of motion in
time.—C.]
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"Apédpeba 8¢ mpdTov ék AV Swwpiopévey Huiv
év rots Quowkols mpdrepov. paudv &7 T khmow
1 elvar dvredéyeiar Tob kwmTod § KwnTdy. dvay-
* [Empedocles, frag. 26. 8 ff. Cf. frag. 17. 9 ff., where
the same lines are repeated with dia\Adooorra (which appears
in FI here) for 748’ d\Ndoosorra. Though the first line quoted
began with ofirws, the ofrws in our text may belong to

Aristotle (with Méywr).—C.]
2o vap § 8¢ (r5de FI) 7d8’ d\Ndooorra (dwhdooorra I)

€vfévde . . . Umorgmwréov FHI Oxf. Trans.: 8t yap vmohaBelv
Nyew abrdy 7 8¢ 7d8 évBévde T4 d\Ndooorra cett., Bekker,
Prantl.—C.]

¢ [We must distinguish (a) what Empedocles meant in
these lines and (b) what Aristotle makes them mean.

(a) Empedocles had a cycle of 4 periods. In (1)the Reign
of Love and (3) the Reign of Strife, no cosmos or motion
exists. In (2) and (4) cosmoi are formed by the operation
respectively of Strife breaking the ‘one’ into ‘many’
and Love drawing the ‘many’ into ‘one.” These lines
answer the question: In what sense are the four immutable
elements (Earth, Water, Air, Fire) involved in a process of
‘ becoming ' ? The answer is : in so far as (by their motion,
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into plurality from unity, but that all is motionless in
the intermediate periods. These are his words :

“In as far as the one is wont to spring out of the
many, and reversely the many to rise out of the dis-
integrating one, in so far they ‘ become ’ and their
life is not stable ; but inasmuch as the succession
of these reversals never comes to an end at all,
there is always a periodical recurrence of the motion-~
less state.”

For we must understand him to be speaking of
the reversals from the one process to the other.s So
we must look into this question of whether there
was a beginning of motion ; for it is worth while to
get at the truth not only with a view to our specula-
tions as to nature, but also for its bearing on our
study of the first principle.

Let us start from the points established in the
earlier part of our Physics. We said? that motion
is the actualizing of the potentiality of the mobile as

rushing through one another and combining to form various
substances, inorganic or organic) they come to be a formed
world, in so far they may be said to ‘ become ’ and change
(‘ their life is not stable’); but the elements themselves do
not come into being or change but ‘ in so far as they never
cease in their perpetual alterpation, in that sense they ewist
for ever unchangeable (dxivyro) in thewr cycle.” There is
no reference to the motionless conditions (1) and (3).

() But Aristotle, with his usual carelessness in quoting
the Pre-Socratics, apparently takes the last two lines as
contamning such a reference. The translation above is
intended to convey this false construction (which the words
will hardly bear), justified by Aristotle in the following
sentence : ‘ For by the expression *‘ in so far as these alter-
nating, etc.” we must take Empedocles to mean “ alter-
nating from the one process of world-formation to the
other.” *—C.

® [At Book III. chap. i., 201 a 10.—C.]

271



ARISTOTLE

~ 14 L4 ’ \ 4 \ 4
2513 kalov dpa Umdpyxew Ta wpdypara Ta Svvdueva
~ > € 7 14 1 1 \ ~
rwelobar kal® éxdory klvnow. kal ywpls 8¢ Tod
~ / < -~ ~ N < A 7 k4
s kwjoews opwouod, mds Gv Spoloyioeter avay-
xafov elvar wwelobar 76 Swvaroy wkweiohar kab’
15 éxdorny kimaw—olov dAoiodofar péy T6 dAdoww-
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py ~ €\ 1 ¥ ~ ~ \
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3¢ kwoduevov, oré 8¢ 0ddév dAX’ Tpepuel, dvaykalov

¢ Rach of these being a kind of motion, for they are
qualitive modifications of their material.
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such. The necessary presupposition of motion of any
kind, then, is that things capable of motion of that
kind should already be in existence. And apart
from the definition, everyone would admit that
what is in motion must be that which is capable
of movement in the particular sense of the word
in point—if the movement of modification, then the
modifiable, if of transference that which is capable
of changing its place—so that there must be some-
thing combustible before there can be combustion
and something that can burn before there can be
burning.? And so these things capable of move-
ment either (@) must have come into existence at a
definite moment, not previously having been there,
or (b) must always be there eternally.

Now if (a) every one of these ‘movables’ came
into existence, there must have been some other
‘change or movement, prior to the one under con-
sideration, which prior movement marked the coming
into existence of this very object, capable of ex-
periencing or causing movement, which we have seen
must itself be prior to movement.

On the other hand to suppose (b) that entities
capable of being moved and agents capable of moving
them had been in existence from everlasting but
that no motion had taken place, will at once strike
anyone who thinks as unreasonable, and when he
goes on to examine it the irrationality will become
clearer yet. For if we are to suppose that there was
a time when the potentially-moved and potential
movers were in existence but all was at rest and no
movement took place, and then there came a time
when first some potential mover actually moved
something movable, there must necessarily have been
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dalverar puév odv kakel T elvar SuoidTpomor: TO
A \ 7 z \ 3 7
yap Yuypov Bepupaiver orpadédv mws kal ameAddv,
domep kal duoaprdvel €kadv o émoThuwv STav
> s ’ Py ’ 5%} > 5 o
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@ [Literally, ‘ this (rolro, i.e. the subject of #peuel, the
movable which was at rest before actual motion started)
must previously have been in process of change * : something
must have happened to it, to release it from arrest. If
the potential agent and patient were previously too far
apart for one to move the other, they must have come
nearer ; if there was some obstacle, 1t must have been re-
moved (Themistius).—C.]

b [This paragraph justifies the rather paradoxical asser-
tion that the potential agents and patients cannot suddenly
pass from immobility to exercise of their activity without
some previous change, viz. the removal of some °cause’
of arrest. It is true that some ‘ powers’ (5uvd,u,eLsf capable
of causing change can positively cause change only in one
direction (fire can only heat, snow can only cool); but
negatively they can cause change the other way: snow
causes warmth by its removal. So the presence of a mere
negative obstacle to action can be said to ‘ cause ’ the arrest
and its withdrawal to * cause ’ the action so released.—C.]

¢ The commentators instance a physician who should
destroy a man’s health or the dialectician who should pur-
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PHYSICS, VIII 1.

some antecedent change.® For there must have been
some cause of that stopping short of actual motion
which constitutes being at rest; so before motion
could take place, there must have been some change
which prevented that cause from any longer hinder-
ing motion. Thus before the supposed first change
there must have been another change.

b For some moving principles can only cause move-
ment in one direction, while others can reverse the
direction of their action: thus fire can heat but
cannot chill, whereas it seems that one and the same
mental skill may act in opposite directions. There
appears, however, to be something analogous to this
reverse action even in the former class, since coldness
may cause warmth by turning away and departing,
just as the expert may do mischief on purpose if he
reverse the direction in which to exercise his skill.c
At any rate,? nothing that ‘has the possibility * of
producing motion or of being moved or, more gener-
ally, of acting or being acted on, can actualize these
potentialities under all circumstances but only when
they are suitably disposed and approximated to each

posely give currency to false beliefs. [Aristotle alludes,
in particular, to the paradoxical conclusion of the argument
between Socrates and Hippias in the Hippias Minor of
Plato, p. 876 B 6 dpa ékww dpaprdvwr . . . elwep Tis éoTw
ofiros, odk &v d&ANos eln 7 6 dyabbs (=6 émoriuwr).—C.]
¢ [It is now explained that to describe our potential
movers and moved in the supposed previous condition of
rest as ‘capable’ (dvrard) of moving or being moved is to
use an ambiguous phrase. They may not be ‘actually
able ’ (dwrdpueva) to move or be moved unless some arresting
cause is withdrawn. So we justify the reductio ad absurdumn
that a change—the withdrawal of the hindrance~—would
have to occur before the (ex hypothesi) first actual motion
could occur.—C.]
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BdMew Odrepov adrdv: dvdyky ydp év Tols mpds
71 Tobro ovuPalvew, olov € ui bv Surddoiov viv
Surdoiov, peraPddew, €& pn auddrepa, Odrepov.

10 éoraw dpa Tis mpoTépa perafoly) Tis mpHTNS.
Ilpoés 8¢ Tovrois, 76 mpdrepov kai ToTepov mds
éorai, xpdvov u1) Svros, 7§ S xpdvos, pi) oboms
runjoews; €l &) éoTiv 6 xpdvos kunjoews Gpibuds
% kbmals Tis, elmep del xpovos éorw, dvdykn Kol
kimow aidiov elvar. A& pay mepl ye xpdvov,
15 &w évds, SuovonTikds Exovres daivovrar mdvTes:
dyémrov yap elvar Myovor. kai 8id Todro Anud-
kpurds ye Selkvvow s a8dvarov dmavra yeyo-
vévau Tov yap xpdvov dyévmrov elvar. IlAdrwv
8 adrév yewd pdvos: dua pév ydap adrov TH
odpav yeyovévar, Tév 8¢ odpavov yeyovévar gmoiv.
2 € ofy dSvvardy éor kal elvar kal vofjoar xpovov
dvev 100 viv, 76 8¢ viv éor ueadrns Tis kal dpxTY
kal Tedevryy Exov dua—dpxny pev Tol éoouévov
xpdvov, Tedevriy 8¢ Tob mapedovros—avdyrn ael
lvar ypdvov: T8 yop &oxarov Tol Televraiov

1 [&s %y E Oxf. Trans.: s elvac cett.—C.]

s Compare the definition of time in Book IV. 219 b 31f.

b [Timaeus 38 8. But Plato’s own followers maintained
that he was here using the language of ‘ myth ' and really
zigbatxided the visible universe and time as having no beginning.
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other. Motion takes place, then, when there exists
a mobile and a potential motor and they are so
approximated that the one really is able to act and
the other to be acted on. So if they had been there
eternally but without motion, it must obviously
have been because they were not in such relations
as to make them actually able to cause motion or
to be moved. For motion to supervene, therefore,
it must be necessary that one or the other should
experience a change, for this must be so where we are
dealing with any pair of related factors—for instance
if A is now twice B and was not so before, either one
or both must have changed. So there would have
to be a change anterior to the supposed first change.

And besides this, how could there be any before or
after at all if time were not, or time itself be if there
were no motion ? For surely if time is the numerical
aspect of movement ¢ or is itself a movement, it
follows that, if there has always been time, there
must always have been movement; and as to that
it seems that, with a single exception, all thinkers
agree that time never came into existence but was
always there. It is thus that Democritus shows how
impossible it is that everything can have had an
origin—bhecause time has not. (Plato alone assigns
an origin to time, for he says it came into existence
simultaneously with the universe ? and he assigns
an origin to that). Well then, if it is impossible for
time to exist or to be conceived without the ‘ pres-
ent now,” and if this ‘now’is a kind of midmostness,
which combines beginning and end—the beginning,
to wit, of future and the end of past time—then there
must always have been time ; for however far back
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adros Adyos kal mepl Tob dpfaprov elvar
™ klmow. kabdmep yop éml Tob yevéolar wi-
vnow ovvéBaive mporépay elval Twa peraBoliy Tis
TpddTYs® olTws évradba Jorépav Tis Televralus:
od yap dua maverar kwovpevov kal kwyTov OV
(ofor Kaduevov wal kaverov 8v, évdéyerar yap
kavoToy elvar un xaduevov) oddé wkwmTikdv Kal
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Srav ¢plapij, kai To TovTov PlapTirdy mdAw FoTepov-
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1 [pOaprcdr EX Simplic,: paprov cett.—C.]

¢ [The reading is uncertain and the argument obscure.
The previous argument about genesis (251 a 16 f.) was a
dilemma. The corresponding dilemma here would be as
follows : if there will ever be a time when there is no motion
or change, then the things capable of causing or suffering
change (74 xwnTiné xal kwnrd) must either (a) perish after
the last change has occurred or (b) endure unchanged for
ever. Both suppositions should lead to an impossibility,
viz. a change (destruction) occurring after what is ex hypothesi
the last change.

The sentence ob ydp dua waderar xT\. seems to refer to
supposition (@) and to mean that ceasing to be (or to exist
as) a thing capable of causing or suffering change (10 madecfac
kwyTicdy 9) kwyrdr 8v) is a change that will have to follow
ceasing to be a thing that is actually causing or suffering
change (76 wavesfar xwolv # kwolueror), i.e. the ceasing-
to-be of potential agents and patients of change will be a
change later than the last actual change they cause or suffer.

Does this sentence also prove the impossibility of the
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you go in time past, the extreme limit you take must
be a certain ‘now’ (for in time there is nothing else to
take except a ‘now’), and since every now is an end as
well as a beginning, it follows that time stretches from
it in both directions. And if time, then motion, in-
asmuch as time is but an aspect or affection of motion.

The same line of argument further shows that
movement is imperishable. For as we have seen
that if we suppose movement to have had an origin
we shall have to suppose that there was a change
anterior to the first change, so also if we suppose it to
cease we shall have to admit a change posterior to the
last change. For what is movable does not cease
to be movable because it is no longer being moved,
nor does that which is capable of causing motion
cease to have that capacity because it is not moving
anything ; for instance the combustible if it is not
being burnt (for it may still be combustible all the
same) or the potential agent of local shifting when
it is shifting nothing. And so, if all the destructible
were destroyed that would not destroy the destroy-
ing agent, which would remain for destruction in its
turn, and when it was destroyed its destroyer would
remain ; and being destroyed is a kind of change.®

alternative sugpositlon (b) : that the potential agents and
patients should endure unchanged for ever? Can it mean
that the shift from being ¢ actually able ’ to cause and suffer
change to perpetual immobility could only be effected by
some change that rendered agents and patients permanently
incapable of affecting one another—e.g. put them out of
range (c¢f. 251 b 1 ff.)—and this would be a change in their
condition coming later than the last change? Then the
ambiguous phrase 79 iraverfar kwyrikoy 4 kwyrdv dv would
mean (not being simply blotted out, but) ¢ ceasing to be
things actually capable of causing or suffering change.’
Unless we interpret so, alternative (b) seems to be ignored,
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for the next sentence xal 78 ¢fapriéy, kTA. cannot (with
any wms. reading) be construed as referring to it. It
ap}i)ears to be an afterthought. If the kwyrikd and xwyrd are
to be either destroyed or reduced to permanent incapacity,
there must be something capable of destroying or immobiliz-
ing them (¢fapricév). * And likewise that which is capable
of destroying them will have to perish after they are de-
stroyed, and what is capable of destroying ¢ will have to

erish in turn still later ; for perishing is a kind of change ’
?and this change, or series of changes, will follow the last
change).——C.]

¢ For it is as good as saying there was a time when time
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And if all this is impossible, it is evident that move-
ment is eternal, and is not something which now was
and now was not. Indeed to assert the opposite is
very like a contradiction in terms.®

Nor does it help matters to say that that is how
things were made and that we must take that as a
principle, as Empedocles? seems to imply that the
alternating power of attraction and repulsion effec-
tively to move things was always there of necessity
and the periods of rest between. And one may take
it that those who believe in one active principle
only, such as Anaxagoras, would take the same line.
Well, but nothing natural or accordant with nature
is without order ; for nature is the universal deter-
minant of order. And the unlimited bears no pro-
portion to the unlimited, whereas all orderly suc-
cession implies proportion. Thus for there to be an
unlimited period of rest, and then at a certain point
for motion to supervene,? there being no principle of
distinction to determine its ‘ now ’ from any previous
point, so that all orderly succession is excluded—
this, I say, by the mere statement is excluded from
the works of nature. For what is natural is either
absolute, not now thuswise and now otherwise (just
as fire always tends upwards, not sometimes so and
sometimes not) or, if not absolute, is determined by
some intelligible principle. Thus Empedocles (or
others who may adopt his theories) has the advantage

was not. For the exact meaning of w\doua c¢f. De caelo
289 a 6 and b 25.

® [Empedocles, frag. 17. 29 év 8¢ uéper kparéovor mept-
Thopévoro ypbvoro. Cf. frag. 26. 1.—C.]

:i Namely that that’s how things were and there’s an
end.

¢ [The view attributed to Anaxagoras above, 250 b 24.—C.]
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@ airlav, the word usually translated ‘ cause.’
® [And both these forces might operate simultaneously in
a perpetual ‘ harmony of opposite tensions,’ as in the system
of Heracleitus. Cf. Plato, Soph. 242 £.—C.]
¢ [Empedocles, frag. 17.21, does assert that the power of
‘Love’ at work among the physical elements is the same
that is recognized as causing sexual union in living creatures.

4 [Cf. Plut. Strom. 7 (Diels, Dow. 581) Anuékpiros . . .
pnldeuiar dpxhy Exew Tas airias T&v viv yeyrouévwr, Evwler §
B\ws é£ dmelpov xpbvov mwpokaréxerfar 77 dvdyky TAvl &mABs T
yeyovéra kal ébvra kal éobpeva.—C.]
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of Anaxagoras, in that he alternates cessation and
recurrence of motion, for this at least gives us an
ordered succession. But even so it is not enough
for anyone to assert that this particular succession
actually takes place unless he can point out its
determining principle®: he must not lay down
or claim as an axiom a groundless assumption;
on the contrary he must produce some inductive or
deductive proof of his assertion. Now the principles
alleged by Empedocles do not in themselves deter-
mine an alternation of activities, nor is any such
alternation included in the essential notion of either,
since the action of one (attraction) is to draw together
and of the other (repulsion) to thrust apart.®> So
that if you are to add an explanation of their alter-
nation, you must give instances where such a thing
occurs; just as you can show that there is such
a thing as ‘ attraction’ because you can see men
drawn together by it, and in like manner can see
‘repulsion’ at work when men mutually avoid each
other, and since this obtains in some cases, you pro-
pose to apply it to the universe.© But even if you
had shown that attraction and repulsion alternate,
you would have to explain why each acts over
an equal length of time. Nor yet (to take a more
general ground) is it sound reasoning to conclude
that you have reached a fundamental principle
when you have shown that this or that always is,
or always occurs, thus and no otherwise. Demo-
critus, it is true, held it to be enough for the establish-
ing of determining principles to have shown that
this or that has been so in all former times,? and did
not feel bound to seek any deeper principle behind
what has always been. But this took him right in
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‘Ore pév odv oddels v xpdvos, 0dd’ éorar, Sre
klmats odk v 1) odk €orTat, elpfobw Tooadra.

¢ The property in question is not regarded as axiomatic but
as derived from a truth of higher order in which it is shown
to be involved. This is not so with an axiom or first principle,
which cannot be proved at all but irresistibly asserts itself
as true on its own merits.

CHAPTER II

ARGUMENT

[Three objections might be made to the doctrine of the pre-
vious chapter : (1) No change can be everlasting, since every
change is between extremes which put a limit o it ; (2) A
clear beginning of motion is seen in inanimate things which,
after being completely at rest, are set in motion; (8)
Animals, completely at rest, can initiate motion in them-
selves, and why should not the same happen in the universe ?
(252 b 7-28). These objections are replied to as follows :

(1) It is true that o single movement between opposites
cannot go on for ever ; but that does not exclude the possi-

252b7  Ta & évavrio Tovrols od yademov Mew. 8dfeie

8’ dv éx 7@V To@vde oromobow év8éyechar pdliora

rmow elval more w1 odoav SAws, mpdrov uév

10 670 0ddepuia aldios peraBoli- perafoly) vap dmaca
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certain cases only, and not in all. For instance the
angles of a triangle are always equal to two right
angles, but a reason can be assigned for the eternity
of this property that lies behind the fact itself.s
But a first principle can have no such other cause
behind it, since principles are eternal on their own

merits.
Let this suffice to demonstrate that there never
was nor will be a time when movement was not or

will not be.

CHAPTER II
ARGUMENT (continued)

bility q;;‘ any sort of continuous and eternal motion (b 28—
253 a 2).

(2) There is no difficulty in the motion of inanimate
things bewng started by an ewternal agent which comes into
action. A more serious question is: why some things
that are ot rest are not always at rest and others that are
in motion are not always in motion (a 2-7).

(8) The apparently self-originated motion of animals
may be caused by changes in the environment or inside the
body (a 7-21).—C.]

TuE arguments on the other side are not difficult
to refute. The chief considerations that might lead
one to think it possible for motion to start absolutely
de novo, there having been no such thing before, are
as follows. (1) It is said that no change can go
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1 [kwioews EX Prantl: xuvoews éviore cett. Bekker.—C.]

e [Or ¢ for sometimes, when we are still and no motion is
occurring in us, we none the less move at a given moment :
a motion begins in us which has its source in ourselves,
though nothing external may set us moving.” The self-
originated motion attributed to living things is described
in contrast with the passivity of the manimate in the next
sentence.—C.]

b [Diels, Forst 55 B 34 accepts the evidence of the
Armenian philosopher David that Democritus spoke of
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on for ever; for every change must needs be from
this to that, so that the extreme opposites in the
kind wherein the change occurs constitute a limit
that prevents the change extending indefinitely.
(2) Further, we see that things which are neither
in motion relatively to other things nor experience
internal movements within themselves can neverthe-
less be set in motion. This is the case with any
inanimate object which, being at rest and not in
motion as a whole or as to any of its parts, is set
moving at some definite moment ; whereas it ought
either to be eternally in motion or eternally at rest,
if motion cannot have a beginning of being. (8) But
far more important yet is the belief that in the case
of animate beings some such thing is actually in
evidence ; for (they say) when nothing is moving
within us, but all is still, we nevertheless find our-
selves in motion at a given moment, and sometimes.
even though nothing outside us either sets us off,
the initiation of motion comes up in us out of our-
selves.? Now this we never witness in inanimate
things, for it is always something other than and
outside themselves that moves them; but we say
that a living thing moves itself. And, according to
this, if a living thing is ever absolutely at rest, we
shall have a motionless thing in which motion is
originated by the thing itself and not from without.
If this can happen to a living thing, why not to the
universe ? And if in a lesser cosmos,? why not in a
greater, and if in tke cosmos, why not in the un-
man as a ‘small world’ or microcosm. G. P. Conger,
Theories of Macrocosms and Microcosms, New York (1922)
p. 6, casts doubt upon it as unsupported, and cites our

ﬁassage as the first authentic occurrence of the term, though
e recognizes that Aristotle must be quoting somebody.—C.]
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@ [The unlimited mass of unordered matter, such as
figures in the systems of Anaximander, Anaximenes, Anax-
agoras, before the cosmos arises.—C.]

b [Literally, ‘ This may be said to be an inevitable con-
clusion, provided it be possible for the motion of one and
the same thing to be not always one and the same motion.’
In Book V.chap. iv. (227 b 21 ff.) a movement was said to
be ‘one and the same’ when (1) the thing moved is one
and the same individual thing, (2) the motion of a kind
that cannot be subdivided into species, and (3) the time
unintermittent. The string of an instrument tuned to a
constant pitch (éuoiws éxolons) and kept continuously in
vibration yields an apparently continuous sound. The
question Arnstotle raises seems to be whether the motion

288



PHYSICS, VIIL 1

limited ?—if ‘ the unlimited’¢ as a whole be sus-
ceptible of motion or rest.

Now as to (1), it is perfectly true that no identical
and numerically single motion from opposite to oppo-
site can go on for ever, ?And this, I take it, would
be conclusive if it were shown to be impossible for
there to be any one and identical motion of an identi-
cal mobile.¢ I mean,the question may arise whether,
if a vibrating chord be kept in uniform action between
the limits of its vibration, the note produced is to be
regarded as one and continuous or as a succession of
separate sounds ; but whatever answer we give to
this question it does not exclude the possibility of
there being such a thing as motion, zot from opposites
to opposites, but continuously identical and so
eternal. On this we shall get more light as we pro-
ceed.?

As to (2), we need not wonder that things pass
from rest to motion when something that was not
there before comes from outside to move them ;
but what we have to ask is whether it is possible
for the same mobile, when continuously within the
range of the same motor, to pass at a certain time
out of a previous state of rest into motion ; for he
who asserts that it can is concerned with naught else
than the question why things at rest are not at rest
for ever, and those in motion in motion for ever.

So it seems that the most serious question is the

causing such a sound can be regarded as mot ‘ one and
the same,’ though itmay appear to conform to the above
definition. It will be shown in chap. vii. that a vibratory
movement is not a single continuous movement.—C.]

¢ Aristotle has in mind the rotation of a sphere. Cf.
chap. viii.

¢ [In chap. viii—C.]
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76 ouuPaivov éml TAY eudiywy: Npepody yap mpd-
Tepov uerd rabra Padilel, kujoavros Tév éfwlev
ovdevds, ws dokel. ToiTo 8 éoTi febdos. Spduev
yap del v kwodpevov & & (Y TEV ovudvTwy:
TovTov 8¢ Ths Kwijoews ovk adTo 76 [dov alriov
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8 [The De somno, chap. iii., explains that sleep is caused
by ‘ the evaporation attendant on the process of nutrition,’
and that a person awakes when digestion is completed and
he is released from the heaviness consequent on taking food.
These are internal processes, not involving the perception of
any change in the external environment.—C.]

CHAPTER III
ARGUMENT

[With a view to the problem, why some things are now at
rest, now in motion, we review all the possibilities : (1)
All things always at rest, (2) All things always in motion,
?33 Some things moving, others at rest; in which case either
a) the things in motion are always in motion, those at
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third (8), which asks: If motion never starts de
novo in that which was at rest, how are we to under-
stand what takes place in animate creatures? For
a quiescent animal starts walking when there seems
to be nothing outside it to produce the movement.
But this is just the mistake. For we observe that
motion is always going on in some organ of the living
creature, and the movement of such an organ is not
determined by the animal itself, but (as I take it)
by its environment. For when we say that an
animal ‘moves itself’ we are referring to local
movement and nothing else ; and it may well be,
or rather I would say it must be, that many move-
ments within the body are determined by changes
in the environment, and some of these movements
prompt conceptions or impulses which in their turn
stir the whole animal. We can detect this in respect
to sleep, for it is at the prompting of some internal
motion (that must be there, though it is not a change
in any organ of perception) that sleeping animals
wake up again.? But here again more light will be
shed on the matter in the sequel.

® [In chap. vi., 259 b 1 ff.—C.]

CHAPTER III
ARGUMENT (continued)

rest always at rest, or (b) anything can be either moving or
at rest, or (c) some things are always moving, some always
at rest, others can either move or rest. This last alternative
we shall establish (253 a 22-32).
(1) To assert all things always at rest contradicts the
Sfundamental assumption of Physics (a 32-b 6).
1
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ARGUMENT (continued)

(2) It is held by some physicists that all things are always
in motion, though it may not be perceptible. This can be
refuted by taking the several kinds of movement separately
(b 6-254 a 3).

(8 a) The view that there is mothing that is sometimes
at rest and sometimes in motion denies obvious facts and
can be refuted on similar grounds (a 3-15).
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@ [Raised above, at 253 a 5.—C.]
202



PHYSICS, VIIL .

ARGUMENT (continued)

It appears, then, that at least some things are mow in
motion, now at rest. It remains to consider whether
(3 b) this is true of all things, or (3 c) only of some,
while of the remainder some are always moving, some always
at rest. The alternatives are again reviewed, with o view
to establishing (3 ¢) (a 15-b 6).—C.]

Now this very point *—why certain things are some-
times in motion and sometimes again at rest—is
the hinge on which the whole investigation we are
entering upon must turn.

One of three alternatives must necessarily be
accepted : either (1) everything is always at rest,
or (2) everything is always in motion, or (3) some
things are in motion and some at rest. And the
last of these alternatives, again, includes three
possibilities ; either (@) the things that move at all
are always moving, and the things that are ever at
rest are always at rest, or (b) everything is naturally
capable both of motion and rest, or (the onl
alternative left), it may be possible (¢) that there
are some things that never move at all, some that
are always in motion, and some that pass from one
state to the other; and it is this last hypothesis
that we ourselves accept, for this alone solves all
the problems, and brings our whole business here to
a conclusion.

Well then (1) to adopt the thesis that all things
are at rest, and (ruling sense-perception out of court)
to attempt to prove it by reasoning, really amounts
to paralysing intelligence itself, and this not only
on the particular field in question but universally,
since it affects not Physics only but, if I may say so,
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1 [Buws Pacius: o,uclws codd. The necessary sense can be
restored by reading ovx uolws (i.e. ‘ in a more special sense °),
as suggested in the Oxf. Trans. note, or by inserting ua\\o,
of. Philop. 825. 21 and 27 (paraphr.) d\\a wd\\ov év xwice
T& THS ploews Epya ﬂswpet"ra.c, 883. 24 wh\iw émedy udMov Epyor
¢a[ve'rat Tis @uoews 7 rlvnois. Simplic. 1195. 85 dA\\& ka6’
8aov % kivnois oikeworépa T PUoer wdN\ov Tis fHpeutas is com-

patible with either reading or with duws 8¢ guowddrepdor §
ktvnois.—C.]

%Gf 184 b 25 ff.—C.]
b [Cf. the definition of ‘nature’ in Book II. chap. i.,
192 b 20.—C.] ° [At 192 b 21.—C.]
¢ “ Rest ’ being only the negation of movement in things
capable of moving.
° [Simplicius 1196. 8 mentions the Heracleiteans (cf.
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s [The reference is to Book VII., 250 a 9 ff. : if force A
can move B a distance C mn time D, 1t does not follow that
half A can move B over half C in any time whatsoever, any
more than one of (say) 100 ship-haulers can by himself
drag the ship one hundredth part of the distance. The grow-
ing root must accumulate just enough pressure to overpower
the resisting forces and then it will suddenly °dislodge a
certain amount’ of rock. So it may take nothing less
than a dropping that lasts a certain time to produce the
minimum erosion. And if a certain number of drops (like
the certain number of ship-haulers) is required to produce
a certain amount of erosion, a fraction (uépos) of that num-
ber may not produce a corresponding fraction (rosoirov, cf.
Simplic. 1197. 17 ovk dvdyky Eaorov cralayudr Td ToTOUTOV
pépos dpeXely 8aov avTés éoTi Ty wdvrwy) of the effect ‘in any
period of time’ (i.e. in the corresponding fraction, however
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by roots in its crevices ; for if in so much time the -
root has made a certain split or the dripping removed
a certain portion it does not follow that they had
already produced half the effect when half the time
had elapsed ; rather it is like the case of hauling
the ship : it may be that a certain number of drops
can produce a definite movement, whereas half of
them could not produce it in any length of time.®
Thus it is true that the amount removed is capable of
multiplex division, but no part of it has been moved
separately, but only in conjunction with the rest.?
It is clear then that even though a given amount
of shrinkage be capable of indefinite subdivision, it
does not follow that the actual subtraction has been
continuous, for it may all have taken place at once.
The case of any kind of modification is similar. ~
For though the entity modified be divisible without
limit, it does not follow that the modification itself
is so ; for it may take place all at once, as in the case
of freezing. Again, when a man is sick he must
have time in which to recover and he cannot make
the change af the limit of some period; and also
recovery is a change from sickness to health, and
not to something else.¢ So to suppose modifications
to be continuous and unceasing is a too violent
departure from the manifest phenomena, since all
change must be a receding from one opposite and

large that may be, of the time required by dripping at the
same rate to cause the erosion).—C.]

® [Compare the argument about the grains of millet,
Book VII. chap. v., 250 a 19.—C.]

° [And, health being a terminus (an ‘ opposite,’ as it is
called in the next sentence), when it is reached, the process
of becoming healthy—an example of ¢ modification ’—cannot
go further.—C.]

2917



ARISTOTLE

A (4 3 ’ 2,
283b yap 1 dMoilwois. ¢ 8¢ Aifos olre orAnpdrepos
7
ylyverar ovre podaxdrepos. katd 7€ 70 pépeobar
A 2
Bavuaorov el AMéAnfev 6 Alfos rdrw pepduevos 7
Vé ? \ ~ ~ » :] (4 ~ \ -~ 3
pévwv émi tis yis. éri 8 % yi kal TGOV dNwv
14 k] -~
éxaorov é dvdyrns pévovor pév &v Tols olkelols
8 Tamous, kwobvrar 3¢ Pialws éx TodTwy: elmep odv
b E -~ k] -~
25468 & adTdv ot év Tols olkelows Tdmois, dvdyxy
\ -~ Y
undé rard Témov mdvra kiwetoBar. ST pév odv
addvaror %) del mdvra kweloba 4 del mdvra
> -~ 1
Npeuety, éx Todrwy Kal dAwy ToolTwy moTedoeiey
Qv Tis.
2 \ Y k] A AY by 3\ 3 ’ 3 -~
AMa piy od8é Td pév del évdéyerar Mpeuety
576 8 del kweloBau, moré & Npepelv kal moré Kivet-
yé 7 ] 14 > /. o 23 1
afar undév. Aexréov 8 S dddvarov, domep émi
T@®v elpnuévwy mpdrepov, kol éml TovTwy Spduev
yap éml T@v adrdv yuvyvoudvas Tas elpnuévas
perafolds: kal mpds TovTois OTi pdyeTar Tols
~ < > ~ 14 \ € 3 ”9’
davepols 6 dugiofnTdr: ofire yap 1) avénois ol
4
10 i Blawos éoraw kivmous, €l un kiwfoerar mapd ow
~ -~ \ \
fpepody mpdrepov. yéveow odv dvaipel kal phopdv
~ )
ofros 6 Adyos. oyedov 8¢ kal T rwelofor yiy-
’ \ ’ -~ ~ k] a \
vealol v kal Pleipecfar doxel wdow: eis 6 peév
\ / ! ~ " k] 4 k)
yap peraPdAder, yiyverar Tobro %) év ToUTew, €€

¢ [A change in the specific hardness or softness of (say)
a diamond, if it were constantly occurring, ought to be
perceptible in a sufficient length of time. The last sentence
may mean: it would be strange if we could not perceive
whether a stone on the ground were really at rest or moving
downwards (with its natural motion) with infinitesimal slow-
ness, as the theory asserts.—C.]
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an approach to the other. Besides, stones do not
grow either harder or softer ; nor is it easy to believe
we are deceived in thinking that a stone is moving
when it is falling but is at rest when it lies upon the
earth.® Besides, it is a natural necessity that earth
or anything else should rest in the place proper to it
and only move out of it under force ; so that if some
things actually are in the places proper to them, it
follows that all things cannot always be in motion.
So from these and other considerations one might
well be confident that neither are all things always
in motion nor are they all always at rest.

(8) But neither is it possible (2) that some things
are always in motion and other things always at
rest, but nothing in motion at one time and at rest
at another. We may affirm this on the same grounds
on which we have rested in the other cases, for we
actually observe certain things passing to and fro
between the states of rest and motion. Moreover,
to deny that things can pass from motion to rest and
from rest to motion is to deny the manifest fact of
growth ?; and also that of forcible movement, if
what was at rest in the place proper to it cannot
be set in the motion not proper to it by force. The
contention is further incompatible with the genesis
and evanishment of things, and it comes near to
denying motion® altogether, for all motion is
universally regarded as, in a sort, a coming-to-be
and evanishment, since the goal of movement is a
coming to ‘this’ or ‘here,’ and it starts by passing

b [Because it is an essential feature of the growth of living
things that it stops when full development is reached.—C.]
¢ [Or  movement ’ (change of quality, quantity, or place)
as distinct from genesis proper.—%.]
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7 yap ToL wav—ra -r)pe,ua, 7 7TCLVTa, rwetra, 7] Ta
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,uev Npepuel Ta 36 KeelTal, ava'yKn "77'0‘ mzw'ra oré
,u,ev ﬁpe,u,ew oré 8¢ Kweno-BaL 7) Ta ,u.ev del npep,ew
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del Kweioﬁae)l aﬁ'r(?)v 'ro‘u 3’ ore p.év 1’)pe,u,eiv ore 8¢
mvei‘a@at. 87u [.L€1/ Towvv oux oldov Te wdvt ﬁpepew,
ELpY)TCLL ,u,ev Kai 7rp07'epov, emwp,ev 8¢ kal viv. el
yap KCL’T a)h;@el,av ovrws‘ exec, Ka@avrep paot Twes
elvar 70 ov 0.7T€Lp01/ rat drlmrov, AAN’ olre qﬁawe'ral.
ve kara v alofnpow, dA\a kwelobar moAa TV
Svrwy. elmep odv ot 8éfa Pevdns ) SAws 3ééa,
kal kivnois éoti, kdv €l davraocia, ki €l oTé uév

2

o

1 [<H 78 pév . . . kwelcfas> inserted by Prantl after airdy,
here by the Oxf. Trans. An alternative would be to insert
9 T& pév fpsuolvra npe,uew del Ta 8¢ rwobueva nwelcfar after
oré 8¢ kweigfac in 1. 21 : ¢f. the statement of this possibility
at 253 a 26.—C.|

o [Literally, ‘ for a thing comes to be that to which it
changes (e.g. it becomes a white thing in quality or a large
thing in quantity) or (in the case of locomotion) it comes to
be in that (place) to which it shifts ; and it ceases to be that
(quality or quantity) from which 1t changes or (in locomotion)
ceases to be in the place it leaves.” What really comes to
be or ceases to be is thIs-th1ng—w1th—th1s—quahty (or quantity)

thxs—thmg—m—thxs—place The phrase ¢beiperac ToiTo
seems to mean ‘it ceases to be (of) this (quality etc)’
Cf. 263 b 22 épbelpero Nevkbr ‘it ceased to be white,’
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away out of ‘ that’ and ‘ there.’¢ Evidently then
there are certain things that move after being at
rest, and certain things that rest after being in
motion.

It is now time to take (b) the assertion that there
is nothing that is not sometimes at rest, sometimes
in motion, in connexion with the arguments we
used a short while ago.? We must take our start
once more from the alternatives set out at the open-
ing of the discussion. Either (1) everything is
motionless, or (2) everything is in motion, or (8) some
things are at rest and some in motion. And if the
third alternative is to be accepted, then either (b)
everything is sometimes at rest and sometimes in
motion, or (a) those at rest are always at rest, those
in motion always in motion, or (¢) some things are
always motionless and some always in motion and
some now motionless and now in motion. Now (1)
it has already been said that all things cannot be
motionless. But let us repeat it here; for even
though it be true, as some ¢ say, that the existent is
unlimited and motionless, yet our senses at any
rate contradict it and assert that many things are
in motion ; so if false opinion exists (as Melissus and
the other Eleatics must admit) or indeed any opinion,
then motion also exists ; and so it does if imagination
the opposite of éylyrero Nevkér ¢ it began to be white.’
Yéyveraw Neukér has two meanings: (1) *(a) white (thing)
comes into existence,’ (2) ‘a thing (already existing) comes to
have the quality white.” Aristotle, straining ordinary usage,
makes ¢belperar Nevkdr serve as the opposite of (2) as well
as of (1).—C.]

® [For md\a: referring to what has been said only a page
or two before ¢f. 267 b 18, Pol. 1262 b 29, 1282 a 15, Aesch.

Agam. 587.—C.]
¢ [Melissus ; ¢f. 184 b 16, 185 a 32.—C.]
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2543 oUTws Ooxel elvar, 61é & érépws* 1) ydp davraoia
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8¢ dddvarov kal 10 wdvra kwelobar, 7 T4 pév del

35 kwelofar 76 & del 7pepelv. mpds dmavra yap

254 b Tadra ikavy plo mwioTis: Spduey yap évia 6Té pév

rwovpeva 6Té 8 dpepodvra. dore pavepdv Ti

advvaTov Spolws T6 wdvTa Npeuelv kal 70 mdvTa Ki-

vetoBar cvvexds 7& Ta pev del kwveicbor Ta Oé

Npepely del. Aoumdv odv fewpfioar mérepov mwdyra

s Towabra ola kweloba kal Hpeuely, ) via pév olrws,

éna & del fpeuel, &via 8 del rwelrar Tobro Yap
dewcréov Nuiv.

¢ {.e. changes or geneses in the mind.

CHAPTER IV
ARGUMENT

[The first step in the demonstration promised at the end of
the last chapter is now taken by establishing that ail motion
or change is due to the action of some agent distinguishable
JSrom the thing moved or changed. (Thus point was obscurely
demonstrated in Book VII. Chapteri., 241 b 24-242 a 16).
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exists or if opinions change from time to time; for
imagination and opinion are held to be move-
ments of a kind.? But in truth to examine such
speculations and to seek proofs of that of which we
have too direct assurance to need any proof, is to
confound the better and the worse, the credible
and the incredible, that which is axiomatic and that
which is not. Again it is equally impossible (2)
that everything is always in motion, or (8 ) that
all things are divided into such as are always in
motion and such as are always at rest. For to
all these contentions there is the one convincing
reply that we can see some things now in motion
and now at rest. Thus that all things should be in
unbroken motion, or all things in wunbroken rest,
is just as impossible as that all things should be
exhaustively divided between such as are eternally
in motion and such as are eternally at rest. It
remains then to consider whether (3 &) all things
are of a nature to move now and now to be motion-
less, or (3 ¢) whether some things be of this nature,
whereas others are eternally motionless and yet
others eternally in motion. And it is this last
altellclnative that we are now to demonstrate as the
truth.

CHAPTER IV
ARGUMENT (continued)

We are not concerned with  accidental’ motion, but only
with what moves or is moved per se (254 b 7-12).
Things moved per se can be classified by a cross division
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ARGUMENT (continued)

as follows : (a) self~moved (i.e. animate beings), (b) moved by
something external (i.e. inanimate things): either of these
can be moved (1) naturally or (2) unnaturally. Thus (a) the
self-moved animal is moved (1) naturally by a source of
motion within itself, but its body can also be moved (2)
unnaturally. Also (b) things moved from without can have
(2) an unnatural motion, as when earthy things are forced
upward. Here it is obvious that motion is caused by
something other than the thing moved, and the same truth
could be made plain in the case of (a 1) the natural move-
ments of self-moving animals (b 12~33).

This truth is most difficult to see in the remaining case,
(b 1) the natural movements of things moved from without,
e.g. the movements of the elements to their proper places
(b 33-255 a 5).

Such movement is not © self-motion’ ; for this is proper
to animals and could not occur in substances whose nature
18 continuous and without internal dustinctions. Such
things must be moved by something other than themselves,
which analysis will reveal (a 5-20).

254b7  LTOv 87 kwolvtwy kal kwovuévwy 7o pdv kartd

ovuBefnkos kel xal kwetral, Ta 8¢ kol adrd—

KaTd, o-v;zﬁeﬁnf‘cég ey ,ofov 6’0‘(} Te ) \ﬁfnoilpxew

10 Tols Kwodow 1) kwovuévols kal T4 KaTh WOPLOY,

78 8¢ kal’ adra doa uy TO Imdpyxew TH Kwodvre

7 kwovuévew umdé TA popwdy TL adTAV Kwely 1)
kwetofac.

¢ As anything which makes a red ball move indirectly
causes its colour to move, since the ball cannot move without
it, but it does not make the redness move by exercising direct
pressure on it, like that which it exerts on its material mass
as such.

® As the whole scythe is moved because the handles have
been set in motion by the mower.
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ARGUMENT (continued)

The distinction of ‘ natural’ and © unnatural’ applies
to the agents of motion or change: the natural agent
is that which is actually so-and-so operating on what is
potentially so-and-so. Similarly the natural patient s
that which is potentially of such and such a quality (quantity
ete.). So an element, such as fire, is moved naturally by
something else when its own inherent potentiality (of up-
ward motion) is called into activity (a 20-30).

The reason why the agent of such changes is hard to dis-
tinguish is that there is more than one stage of potentiality
before we reach full activity, which follows upon the final
stage in the absence of extraneous hindrance (a 30-b 18).

Our question is: why light and heavy things move to
their proper places. The answer is: they have & natural
tendency to move in their respective directions, which con-
stitutes the essence of lightness or heaviness. But, as
we have seen, there is more than one stage of potentiality,
and the final activity—actual motion to the proper place—
may be hindered by an obstacle. To remove the obstacle
is to * cause ’ the motion only in an incidental sense. What
is clear is that the things in question are not self-moved,
but possess the quality of being set in motion by a suitably
situated agent (b 13-31).

Conclusion : It is true in the case of all the four classes
of things subject to motion or change, that they are moved
or changed by some agent distinguishable from themselves
(b 81-256 a 3).—C.]

TuaT which produces motion or in which motion is
produced may be the immediate seat of the action
or passion in question, in which case it is, itself,
the primary and proper mover or moved; or it
may be involved by implication either because it is
implicated in the proper mover or moved, as the
subject in which it inheres,* or because it is a whole
of which the proper mover or moved is a part.?
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o [aftitudes: a man may walk on his hands; modes of
motion: he may roll along on the ground instead of walking
(Simplicius).—C.]

¥ This elaborate expansion of 76 Uwé 7wos kwelsfar Td
xwodpevor is intended to bring out the important distine-
tion between a thing that has been set in motion, having had
a cause to initiate that motion, and what Aristotle unhappily
regards as the fact that whatever is in a state of motion
must so long as it is moving be under continuous and direct
action of its moving cause. On this devastating failure on
Aristotle’s part to recognize the principle of inertia ¢f. Vol. I.
p. 196.
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Of the proper subjects of motion some are moved
sy themselves and others by something not them-
selves, and some have a movement natural to them-
selves and others have a movement forced upon
them which is not natural to them. Thus the self-
moved has a natural motion. Take, for instance,
any animal: the animal moves itself, and we call
every movement natural, the principle of which
is internal to the body in motion. Wherefore the
animal, as an organic whole, can only be moved
by itself according to movements natural to it,
whereas its body (considered apart from its vital
force) may be moved on the lines natural to it or
such as do it violence. It all depends on the nature
of the movement and the elements of which the
body is composed. So also in things that are not
animate and do not move themselves it is possible
for movements to be produced not only in harmony
with their nature but in opposition to it, as when
earth is made to move upwards and fire to move
downwards. Moreover the several limbs of animals
are often moved contrary to their nature in con-
sequence of their attitudes and the modes of motion
in question.” Now the fact that an object in motion
must be under the present influence of something
that is acting upon it ? is most obvious in the case
of unnatural movements, for then it is plain that
the motion is caused by an external agent. And
after forced movements the next most obvious
example of the same principle is those natural move-
ments in which a thing in motion is being moved
by itself, to wit the natural movements of animals ;
for in these cases there is mno doubt as to
there being an active factor in the animal that
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¢ So that by definition it is only incidentally that the
animal moves itself.
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is causing movement and a passive one that is
experiencing it. The only problem is clearly to
demark what factor in the animal it is that is in
the proper and primary sense the producer of the
movement and what that in which the movement
is primarily and directly produced; for it would
appear that what is obvious with a man-in-a-boat,
or wherever we are dealing with things not naturally
organized as wholes, is also really true with animals,
viz. that we must distinguish between that which
moves and that which is moved and can only say
that the whole animal moves itself because both
mover and moved are parts of that whole self.¢

The real difficulty then is narrowed down to those
movements of things that are not self-moving which
we have not yet dealt with; for in pronouncing
some of the movements of things which are not
self-moving to be contrary to their nature, we have
by inference laid down that the rest are natural;
and it is here that we come to grips with the real
difficulty, viz. the question what is the agent of the
natural movements of bodies heavy and light. For
such bodies can be forced to move in directions
opposite to those natural to them; but whereas
it is obvious that light things go up and heavy ones
down ‘ by nature,” we have not yet arrived at any
clear conception as to what is the agent of this
‘ natural * movement, as we have done in the case
of the enforced and unnatural movements.

For we cannot say that such bodies, when moving
naturally, ‘ move themselves,” for this is proper to
animals that have life, and if light and heavy bodies
moved themselves up and down they would be able
to stop themselves also—I mean that if an animal
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1

5%

2 [Or ‘could only move with a single kind of motion,’
whereas an animal can walk, run, leap, dance and move
up or down (Themistius). As the text stands, this sentence
seems to contain a separate objection, though the logic
would be improved if the clause &o7’ el . . . 70 kdrw (1I. 9-10)
were transposed after éavra kwobow (1. 11).—C.]

b Of. 227 a 15.

¢ [Or * So none of these things (such as fire etc., which
have a natural motion) moves itse%f—for they are of naturally
coherent substance (¢f. De gen. et corr. 327 a 1 cuugués
éxaorov kal & v amabés)—nor yet does anything else that is
continuous, but the moving element in every case must
be distinct from the moved, with such a distinction as can
be actually seen in the case of an inanimate object (e.g. a
boat) moved by an animate (a man rowing it).—C.]
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can make itself march it can also make itself stop
marching—so that if fire makes itself move upwards
it should be able to make itself move downwards
also. If they moved themselves there would be
no sense in saying that they could only move in
one direction.” Again what can be meant by a
continuous and homogeneous body ‘ moving itself * ?
For in so far as it is one and continuous (otherwise
than by contact?) it cannot be affected by itself;
it is only if it can be analysed into parts or factors
that it can be self-affected, by one of its elements
being the agent and another the patient. ¢Thus
in the movement of such bodies there is no single
constituent which is at once the primary agent and
the primary patient (nor can there be, since each
constituent is homogeneous in itself). And the
argument applies to all properly ° continuous’
bodies. So in every case the mover and the moved
must be distinguished, just as we see that they are
when a living thing as agent moves a lifeless thing
as patient. These continuous bodies are, in fact,
always moved by something else ; what this some-
thing is would become clear if we were to distinguish
the causes involved.

The above-mentioned distinctions can be drawn
in the case of the agents of motion : some of them
are capable of causing motion unnaturally (a lever,
for instance, is not by nature capable of moving a
load 9), others naturally ; thus a body that is actually
hot is capable of causing a change in one that is

¢ A bar of iron is heavy, and so its inherent tendency is
to pull or push things downwards. But it may be used as
a lever and so made to impart a motion contrary to its own
nature.
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¢ I follow Simplicius in understanding this to be the
implication of éviore. The alternative would be to omit
it with IF and the copies reported by Alexander (Simplic.
1214. 10). [Cf. note in Oxford Translation. The apparent
contradiction between del and éviore can be explained by
taking the sentence (as above) to mean It is a rule without
exception (def) that, agent and patient being in contact,
under certain (i.e. favourable) circumstances (éviore) ete.’
Cf. the use of del at 266 a 26. The circumstances are un-
favourable, if action is prevented by some extraneous obstacle
(cf. b 4 éaw ph 7o rkwiy)—C.]
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potentially hot ; and so with other kinds of change.
And it is the same with what is capable of suffering
change : the natural subject of change is that which
is potentially of a certain quality or quantity or in a
certain place, when it contains the principle of
the modification in question in itself and not accident-
ally—' not accidentally,” because a thing that comes
to have a certain quality may also grow to a certain
size at the same time, but the change of size is
incidental to the change of quality and is not an
essential property of the thing qua capable of quali-
tive change. So, then, when fire and earth are
moved by some agent, whereas the motion is forcible
when it is contrary to their nature, it is natural
when they actually engage in their proper move-
ments, the potentiality for which was already in-
herent in them.

Now the reason why the agent of such movements
as that of fire upwards and earth downwards is not
obvious is this : there are different stages of potenti-
ality. The learner is a potential thinker in any
given science in a different sense from that in which
he is a potential thinker in it when he has learned
its principles but is not thinking about it. And
whenever the agent and patient are in effective ¢
contact some kind of potentiality is developed into
actuality ; for instance the learner rises to a higher
kind of potentiality, which he did not actually
possess at first, for the expert’s expertness is still
in a sense a potentiality rather than an actuality
when he is not exercising it, but not in the same
sense as it was before he had learned the skill.
When he has acquired this second degree of potenti-
ality he will actualize it in the positive exercise of
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@ Not continuously, but whenever he sees sufficient cause.
Aristotle omits this qualification because his mind has
already travelled on to the case of light and heavy bodies in
which the challenge to the patient to actualize its potentiality
18 continuous.
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his power ¢ (unless there is some obstacle), else he
were still in the ignorance which is the contradiction
of this higher potentiality. Now this later stage
of potentiality is what we meet in Physics; for the
cold which is potentially hot, when it has completed
the change and is effectively fire, actualizes its
new potentiality and burns things, if not prevented.
And so with heavy and light; for the light is de-
veloped out of the heavy, as air out of water, for
it too is at first (as water) only potentially light, but
then (as air) becomes effectively light, and straight-
way actualizes its new potentiality, unless hindered.
The actuality of a light thing is to be somewhere,
namely above, and the hindrance is whatever keeps
it below. The analogy holds for quality and quan-
tity as well as for position.

If the question is still pressed why light and heavy
things tend to their respective positions, the only
answer is that they are natured so, and that what we
mean by heavy and light as distinguished and
defined is just this downward or upward tendency.
As we have said, here too there are different stages
of potentiality. When a substance is water it is
already in a way potentially light, and when it is
air it may still be only potentially in the position
proper to it, for its ascent may be hindered, but if the
hindrance be removed it actualizes the potentiality
and continuously mounts. And likewise the potenti-
ally ‘ such’ tends to its actual realization ; even as
knowledge becomes straightway active if not im-
peded ; and so likewise are the potential dimensions
of a thing realized if there be no hindrance. If
anyone removes the obstacle he may be said in one
sense (but in another not) to cause the movement ;
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for instance if he removes a column from beneath
the weight it was supporting, or cuts the string that
attached a bladder, under water, to the stone that
holds it down, for he incidentally determines the
moment at which the potential motion becomes
actual, just as the wall from which a ball rebounds
determines the direction in which the ball rebounds,
though it is the player and not the wall that is the
cause of its motion. So it is now clear that in no
one of these cases does the thing that is in motion
move itself; but it has the passive (though not
the active and efficient) principle of movement in-
herent in itself.

Since then all things that are in motion either
move according to their proper nature or in viola-
tion of it and under compulsion; and all things
whose movement is unnatural are set in motion by
some agent external to them ; and things whose
movement is mnatural are also set in motion
by some agent, whether (like animals) they move
themselves (in the sense that they embrace both
the active and the passive factors of motion in their
organism), or do not move themselves, as for instance
light and heavy substances, which are moved either
directly by what agent soever generates them and
makes them light or heavy, or incidentally by the
agent that removes the obstruction or hindrance—
if all this is so, I say it follows that all things in
motion are moved by some agent.
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CHAPTER V

ARGUMENT

[1t will now be shown that the primary agent of motion is
itselfunmoved. We have said that whatever is in motion must
be moved by some agent. This may be either an intermediate,
itself moved by the agent proper, or the agent proper, which
may act either directly on the thing moved or through one or
more termediates (256 a 4-13).

If the agent is always something that is in motion, since
there cannot be an infinite series of intermediates which both
move something and are moved by something else, the series
must terminate in o first moved mover which is moved not by
anything else but by itself (a 13-21).

The same argument stated in another JSorm (a 21-b 8).

Again, if whatever is in motion 1s moved by an agent that is
itself moved by something else, this fact that the agent is so
moved is either Sa) accidental or (b) essential to its operation
as agent. If (a) it is accidental, then it would be logically
possible that at some time motion should not exist at all ;
but that we have disproved in chap. i. (b 3-18). If (b) it is
essential to the agent that it should be moved by another,
this motion must either be of the same kind as it imparts
or of one of the other two kinds. Ewther supposition leads
to impossibilities (b 27-257 a 14).

Further it is impossible to suppose that whatever is capable
of causing motion must be capable of suffering it (a 14-25).

Conclusion : There cannot be an unlimated series of agents

26a4 10DTO 85 8was 7 yap od &’ av'ro 70 Kwody
5 aAa SL efepov 6 KLVEL 7'6 Kwoiv, 7; & adrd: kal
ToiTo 7) Tp&DTOY [LE’T(I. 70 éoyaTov 77 dua m\ebovwv
ofov 17 ﬁam-npna el 7-ov Albov kal KweLTaL 7o
s X€Lpos kwovpérms vmo Tod dvbpddmov, obros &
7 ~ ¢ Y ¥ ~
0UKETL TP vm dAdov Kwew@ou ap,cﬁw 51) KLvety gSa-
10 pev—ral 76 TeAevtalov kal TO TPATOV TRV KivoUY-
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CHAPTER V

ARGUMENT (continued)

each moved by something else : the series must terminate in
an agent which is either unmoved or self-moved (a 25-31).

We must next consider in what sense self~-motion is possible.
(1) A4 thing cannot move itself in its entirety. It must
contain a factor that moves and a factor that is moved (a 31—
b 13). (2) It cannot be that each factor moves the other, reci-
procally (b18-26). And what is primarily self-moving
cannot contain a factor, or factors, that are self~moving (b 26—
258 a 1). Conclusion : Whatever is self-moved contains an
unmoved moving factor and a moved factor (a 1-2).

This conclusion further elaborated (a 2-27).

A possible objection answered (a 27-b 3).

Final conclusion : The primary agent of motion is un-
moved (b 3-9).

<T'his conclusion is such as we should expect from general
considerations (256 b 18-27).> See Vol. I. p. Ixvii.—C.]

Now the thing moved may be moved by the true
agent either directly or by some intermediate which
itself is moved by the true agent directly.® And the
true agent may immediately precede the inter-
mediate agent which acts directly upon the patient,
or there may be a chain of several intermediates.
Thus the staff (used as a lever) which shifts a stone
may itself be moved by the hand that in its turn is
moved by the man whose hand it is. But the man
is not moved by anything other than himself. Ac-
cordingly we say both that the last in the chain of
movers moves the load, and that the first does.
But if pushed we should say that it is really the first

e It must be remembered that, according to Aristotle,

motion is not only initiated but has to be maintained by the
present action of the agent. See Vol. 1. p. 196, note b.
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a8 [Literally, ‘and if (it is moved) by something that is
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deseription, there is no necessity for the other thing (for any
intermediate between it and the thing moved).” In either
case we shall arrive—mediately or immediately—at a prime
self-moved mover.—C.]
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and original mover, for the first moves the last
(mediately) but the last does not move the first
at all ; moreover it could not move anything without
the primary mover, but the primary mover could
move things without it. In our example the staff
could not move the stone unless the man moved
the staff itself.

If then everything that is in motion must be
moved by something, and that something must either
be moved in its turn by something else or not,
@and in the latter case it is the true agent and
we need go no further, but in the other case
we must run it back until we do reach a primary
mover not moved by something else (for it is
impossible to run back to infinity through movers
that are themselves moved by something else, for
there is no beginning at all of such an unlimited
series)—why then it follows that if everything that
is in motion is moved by some agent, and if the
primary agent itself is in motion but is not moved
by anything else, it must be moved by éself.

Or (reversing the order of the demonstration) we
may repeat the argument in this way. Every mover
sets something in motion by some instrumentality,
either its own or other than its own: the man for
instance either by the instrumentality of his own
hand or by that of the staff, and the wind either by
its own impact or by loosening a stone that moves
whatever it may be. And when the primary mover
employs an instrument sejunct from itself, that
sejunct instrument cannot act without the primary
mover that moves by its own instrumentality. But
the primary mover can apply its own instrumentality
without having to employ any other; whereas an
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a self-moving mover, then there must be another mover,
which is self-moved, beyond it and distinct from 1t.—C.]

@ [i.e. an agent that is moved by something else. This
is what the following dilemma will prove impossible. But
(as appears from the conclusion 257 a 25) the possibility that
the first agent may be moved by itself remains open, as well
as the possibility that it is unmoved.— C.]
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instrument sejunct from a primary must (to be in
action) have somewhere behind it some primary
agent (or the search for one would run back with no
limit). If, then, the agent of motion is in motion
itself, we must come to stand somewhere and not
go on without limit ; for if the staff moves the load
because it is itself moved by the hand, the hand in-
deed moved the staff, but if the hand itself is moved
by something else, what moves the hand is in turn
a distinct thing. However long the chain, therefore,
of things that produce motion by an instrumentality
other than their own, there must lie behind it an
agent that produces the movement by its own in-
strumentality. So that if this primary agent is in
motion, and there is no agent behind it to set it in
motion, it must of necessity be moving itself. So this
line of argument again leads to the conclusion that
if anything is in motion it must either be set in
motion by a self-moving agent immediately, or must
send us back through a chain of intermediaries until
we come to such an agent.

Yet further, the same conclusions will result
from another line of reasoning. For if it be true
that everything that is in motion is moved by
an agent that is in motion itself,® either (a) this
is inherent in the relation of mover to moved,
or (b) it is only through some incidental connexion,
so that although the mover always is as a matter of
fact in motion, it is not in its capacity as motor that
it is so. But in this latter case (), motion would not
be an eternal necessity, and it immediately follows
that there would be a possibility of a total cessation
of motion in things, for a connexion that is incidental
may possibly cease. Now if any supposition we
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choose to make is not inherently impossible, then
no deductions legitimately drawn from it can be
inherently impossible either, though they may be
contrary to fact. But it is inherently impossible for
all motion to cease, since we have proved ¢ the eternal
necessity of its persistence.

But if on the other alternative (a) it is not in-
cidentally but primarily and of necessity that the
mover as such is itself in motion, so that if it were
not in motion it would not cause motion, then of
necessity the movement which the mover as such
itself experiences must be either of the same order
as that which it imparts or of some other. I mean
that either the heater must itself be growing hot
and the curative itself becoming healthy and what
causes local transference be itself in local transit, or
the curative be (say) in local transit, or that which
causes local transference be itself in process of growth.
But obviously this will not work. For we should
have to carry it down into the furthest detail, to say
for instance that the teacher of geometry must be
in process of himself learning the very theorem of
geometry he is teaching, or that the thrower must
be in act of being himself thrown after the same
fashion; or else (taking the other alternative) to
say that one kind of change depends on another—
for example that what causes local transference is
itself growing and that whatever makes it grow is
itself being modified, and what causes this modifica-
tion is experiencing some other kind of change. But
this can not go on indefinitely, for the orders of change
are limited in number. And to suppose that (in our
example) the producer of the modification in the
thing that is growing is itself in local transit would
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be to make the series re-entrant into itself, so that we
might as well have said at first that what causes local
transference must itself be in local transit, and the
teacher must himself be in process of being taught
what he is teaching. Nay, better say so, for as you
go back through the series of antecedent movers you
find them all causes of the movement you started
from, and the further you go back the more truly
causal the cause you have reached. But this co-
incidence of teacher and taught, for example, is
self-contradictory, for by hypothesis the one has the
knowledge and the other has it not.

Further, if everything that is in motion is moved
by an agent that is itself in motion, a conse-
quence still more unreasonable will follow, namely
that anything capable of causing a change must be
capable of suffering change. This is as much as to
say that whatever can heal, or is healing, must itself
be capable of being healed, and the builder capable
of being built. It will be capable of suffering the
change either directly or through a chain of inter-
mediate links. (By this latter alternative I mean
the supposition that whatever can cause change
is capable of suffering change, but not the same
change as it conveys to its neighbour but a different
one—what can heal, let us say, can be taught : but
even so the circle of varied kinds of movement must
at some point be re-entrant, as already said, and lead
back to the same kind of change.) Now the direct
connexion is impossible, and the indirect, as well as
involving the direct, rests on a purely fantastic con-
ception ; for how could there be any necessity in an
agent that modifies being itself capable of growth ?

In conclusion, then, it is false to say that every-
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thing in motion is moved by something else that
is itself moved by something else ; and it is true to
say that such a series must terminate. Conse-
quently its first member must be moved either
by an agent which is not in motion at all, or
by itself. Now (reserving the alternative of the
first mover being itself not in motion) it is
obvious enough in itself (though we have carefully
established it if it were not) that if anyone had
to determine whether the cause and principle of
movement is to be found in that which moves itself
or in that which is moved by something else, he would
declare for the former, on the general principle that
a cause which is causative in itself must be prior to
that which derivesits causative power from some other
cause which is itself also derivatively causative only.

We must, then, start afresh and examine the
question: If there is any self-moving agent of
motion, how does it move itself and with what kind
of motion ? Well then, all divisions of a mobile must
themselves be divisible without limit ; for it has been
shown already, in our general treatment of the
principles of Physics,® that whatever can, primarily
and on its own account, be in motion, must be con-
tinuous. Hence it follows (1) that if a thing moves
itself it cannot do so integrally in both capacities ;
for that would amount to saying that, being one and
indivisible specifically, it was, in its integrity, both
agent and patient of the same identical transference,
or both the modifier and the modified in respect of
the same modification, so that it might be teacher
and taught simultaneously, or agent and patient of
the same healing. Moreover, it must by definition
be some mobile that is set in motion, and the mobile,
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1 [7d adrd abrd rwoby Simplic. 1237. 3 (lemma): adrd adrd
kwoiv EX: avrd adrd cwely al.—C.]

¢ Cf. Book III. chapters i. and ii. The mobile is capable
(i.) of being set in motion (transitional or first actualizing), and
(ii.) of completing the movement in question and reaching
the goal (complete or final actualizing).

® %Cf. 202 a 9.—C.]

¢ The reservation apparently is to meet such cases as the
‘favourite * man is generated by man and the sun,’ in which
a general cause of the conditions under which a specific cause
can produce a specific effect 15 sometimes spoken of as pro-
ducing that specific effect 1tself.

4 Which exclusion cannot falsify my conclusion. Cf.
256 b 10.

330



PHYSICS, VIII. v.

as such, is potentially, not actually, in motion ; and
the potential is still only on its way to actuality
(movement being an actualizing, though not a com-
plete one %), whereas the mover must already be
actualized ; that which heats, for instance, must
already be hot, and, universally, the generator must
already be in possession of the characteristics .to
be conferred upon the generated.? Thus the ‘ self-
heating > would have to be both hot and not hot
at the same time and in the same respect. And so
in all other cases in which producer and produced
bear the same denomination.¢ It follows, then, that
if*anything moves itself, the factor that causes the
movement is distinguishable from the factor that is
moved.

But (2) that such a case cannot be regarded as one
of reciprocal action and passion between the factors
concerned may be shown as follows. There would
not really be any primary motor at all if each moved
the other, for the primacy of causation falls to the
agent that is prior to the next most primary and is
therefore entitled better than it to be called the
source of motion ; for we have seen that ‘ causing
motion’ may be assigned to an agent in two senses,
to wit to the agent that is set in motion by something
else or to the one set in motion by itself, and that one
further back from the objectultimately movedisnearer
to the principle of movement than is an intermedi-
ate between it and that object. Moreover, there is
no necessity for either moving factor to be put in
motion by anything but itself; so it would only be
by incidental concomitance that the other moves it
in return. I choose then hypothetically to exclude
this contingency,? and we are left with one element
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e Cf. Chapter i.

® Not receiving heat from the source and passing it on
instrumentally or as a mediator to a recipient, but being
itself both actually hot so as to heat its neighbour and under
¢ shortage ’ of heat so as to be heated by it.

¢ This paragraph is a supplementary afterthought, the
froof being complete and the discussion closed without it.
t is an alternative form of (2) just above.
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o [The argument is more easily followed in a concrete
illustration : let A be a man’s soul, B his body, C his clothes.

% The reservation is because if the agent is immaterial it
is said to touch the patient but the patient is not said to touch
it. Cf. De gen. et corr. 323 a 25 fI.
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(under the action of another motor) or may not be
in motion at all, and since the thing moved may in
its turn either be moving something else or moving
nothing, the self-mover must embrace a factor that
causes motion but is itself unmoved and also a factor
that is in motion and that may or may not, as the
case may be, convey motion to something else. Let
A then be the unmoved mover, B what is moved
by A and in its turn moves C, which is moved by B
but itself moves nothing.® (There may of course
be any number of links between B and C, but, as it
makes no difference, we suppose one only.) Then
ABC taken as a whole group moves itself. But
if I take away C out of the group, AB will still move
itself, A being the mover and B the moved ; but C
will neither move itself nor be moved at all. And
neither will BC move itself without A, for B can only
move anything at all in virtue of being moved by
something else, not by any factor it contains in
itself. It is then only AB that really moves itself.
The self-mover, then, must embrace a motor that
cannot itself be a motum, and a motum that need not
itself be a motor ; and motor and motum must be in
contact, either reciprocal or at least in the direction
from motor to motum.? If then the motor is con--
tinuous ¢ (as the motum must necessarily be), obvi-
ously the whole self-mover does not move itself in
virtue of some self-moving principle that pervades
it continuously, but moves itself as a whole that
is both suffering and causing motion in virtue of
embracing as factors of itself that which causes
motion and that which suffers it ; for not all of it is
motor, nor all of it motum, but A is the motor and

¢ i.e. dimensional, and therefore material.
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17 8¢ 1'. .. adbwaror ydp is omitted in E. It was un-
known to Alexander and absent in most copies known to
Simplicius (1245. 2).—C.]

2 [I have followed Themistius (222. 23) in placing this
para%raph here. No further rearrangement of the text, such
as Alexander gI&}implic. 1224. 26) said some critics desired,
is necessary. 'The conclusion (rofiro) which this paragraph
describes as having been reached and commends as reason-
able—that the first mover must be unmoved—has not even
been mentioned at the earlier place, and there is nothing
in the preceding context there for rofro to refer to. The
paragraph is an afterthought which was somehow inserted

in the wrong place, where it interrupts the course of the
argument.—C.]
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only B is the motum ; for there will be no C in the
whole (if it be rightly ‘self-moving”) of which A is
the motor : there cannot be.®

But supposing A, the unmoved motor, to be con-
tinuous, it may be asked: ‘‘ If we subtract some-
thing from A or from the motum B, will the remainder
of A continue to act as motor or the remainder of B
to be moved ? For if so, AB will not be the primary
self-mover, since if you subtract something from it
the remainder will still move itself.” The answer
is that either motor and motum alike or motum only
may well be divisible potentially (qua dimensional)
so long as they are indivisible in their actuality (qua
entities) ; for it may be that if divided they would
lose the capacities on which the self-moving relation
is based. So there is no reason why the primary
self-moving characteristic should not inhere in
potentially divisible entities.

It is evident, then, from all that we have said that
the primarymotor is not itself a movable; for the thing
in motion under some agent other than itself can
always trace back its motion either to a primary
unmoved mover or to an agent that is indeed moving
but can itself initiate its movement or arrest it,? and
either way alike the primary motor of anything that
is in motion is found to be unmoved.

Now this conclusion is only what we should have
expected ; for in the three links of mover, instrument
of motion, object moved, the last must experience

@ [Simplicius (1245. 5) thinks that, if this last remark is
genuine, it means that AB constitutes a complete self-moving
system. The addition of a C would be superfluous, for B
may or may not have a C to move (258 a 8).—C.]

b ¢.9. a self-moving animal.
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¢ This éoxaror is to be taken simply as  the last of a
connected series —in this case the series of divine and
immaterial motors, animate self-moving organisms, inanimate
mobilia.

? [Anaxagoras, frag. 12, so describes Nous, except that he
does'not say that it is mcapable of motion.—C.]

CHAPTER VI
INTRODUCTORY NOTE

The primal cause of all motion is itself motionless.
The primal motion (directly caused by it) is rotation;
all other motions are derivative and vary in complexity
according to their mode of derivation. Thus there is:

1. Uniform motion caused by an agent (A) which is
itself motionless.

2. Regular, but not uniform, motion caused by an
agent (B) which is itself moving with a uniform motion.

3. More complex motion caused by an agent (C) which
is itself moving with a regular, but not uniform, motion.
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motion but need not cause it ; the middle term must
be in motion itself as well as causing motion in some-
thing else (for it accompanies the changes of the thing
it moves and keeps pace with it—patently so in the
case of local movement where the instrument and
the load must remain in (partial) contact somewhere) ;
and so if the first term (which by hypothesis causes
motion) is to be distinguished from an instrument,
it cannot also be itself in motion. And since we
find as the last term of the series ¢ entities (in-
animate objects, to wit) capable of being moved but
not of initiating motion, and other entities (hiving
organisms, to wit) including in themselves a factor
capable of initiating motion and also one capable
of being moved, does not analogy suggest—not to
say insist—that there is a third order of entities
capable of initiating motion but incapable of being
moved ? So Anaxagoras® did well to say that
‘ Intelligence ° was unaffected (by the material
universe) and free from admixture, since he regarded
it as the principle of movement, and it could only be
so if itself motionless, and could only control it if
itself unmingled with it.

CHAPTER VI
INTRODUCTORY NOTE (continued)

4. Still more complex motion caused by various com-
binations of the above (for the same subject can move
with more than one motion. See 259 b 30).

The heavens consist of a nest of concentric spheres
whose several axes are inclined at various angles to the
Prime axis (that of the outermost) ; they and their motions
are all eternal. The proper motion of each, viz. uniform
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INTRODUCTORY NOTE (continued)

rotation about its own axis, belongs to class 1, and this is
the only motion of the outermost sphere; that of each of
the others is compounded of motions belonging to 1, and
2 or 8: the two latter being derived from one (or more) of
the spheres above it. The sun, moon, and the various
planets (each of which is fixed on the equator of its
proper sphere) move therefore with various degrees of

ARGUMENT

[We have seen that the primary agent of motion must be
unmoved. The neaxt point is that, if there is to be eternal
and constant motion, there must be at least one eternal
primary unmoved mover. That is all we need to establish,
whether or not there is a plurality of such agents (258 b10-16).

It might be alleged that the souls of animals are unmoved
sources of motion and that they exist at one time and not
at another and so are not eternal. But even so there must be
some eternal agent to account for the perpetual process of
coming into being and perishing and for the fact that souls
exist at some times and not at others (b 16-259 a 6).

Is there only one such eternal agent, or more than one ?
The view that there is only one is to be preferred on grounds
of the economy of nature, and because a single constant
motion requires a single agent (a 6-20).

This conclusion can be supported by a review of the results
already reached with regard to the principles of motion and

258010 "Erel 8¢ 8¢l xlvpow del elvaw kal un dadelrew,
avdyxn elval Tu &idwov 6 mpdTov Kwel, eiTe &v elre
mAelw, kal T6 wpdTov Kwoly akivyTov. ExacTov
wév odv didiov elvar TV dromfrwy uév KwodvTwy
8¢, 008év mpds TV viv Adyov- S & dvaykalov elval

¢ The allusion is to the belief, attributed to the Platonists,
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INTRODUCTORY NOTE (continued)

complexity. Thus it is easy to see that variable, contrary,
and intermittent changes, including genesis and extine-
tion in terrestrial things, may be caused by the influence
of the ‘stars.’

Cf. De caelo ii. 6, 8, 10, and 12, and Sir Th.
Heath’s Aristarchus of Samos, pp. 193 sqq.

ARGUMENT (continued)

a closer analysis of the self-motion ascribed to the souls of
animals. The only kind of * self-motion’ animals can be
supposed to have is local movement, and strictly this is
originated by external causes and therefore cannot be un-
ceasingly maintained. Also the animal’s soul moves itself
only in the incidental sense that the body carries it from
place to place. To cause continuous motion we need an agent
that cannot be moved even incidentally (a 20-b 31).

It follows further that what is primarily and directly
moved by such an agent—namely the heaven—must be eternal
and possess a constant motion, whereas the heavenly bodies,
which impart motion to earthly things, have compound and
therefore variable motions (b 31-260 a 10).

We can now see why there is constant motion of that
which is dwrectly moved by the first unmoved agent, and
also intermitient motion derwed from wvariable agents
(a 10-19).—C.]

We have shown that motion must be eternal and can
never cease ; so there must be some prime mover,
whether singular or plural, that is eternal and not
itself movable. The contention that all unmoved
movers are eternal? is not to our present purpose,
but the following considerations will show that there
that every ‘ soul,’ <.c. the vital principle of every living thing,
is immortal. [Plato, Phaedrus 245 ¢.—C.]
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Toi70. AN’ ol 7L mdoas ye dvvardv: Sflov yap ws
alriéy Tt Tols adra éavra kwodoly éoTi Tob OTé
pév elvar, oTé 8¢ wih. 71O pev yap adTo €avro
o5 kwoDy dmav éyew dvdykn péyelos, el undév
rwelTar duepés: 10 8¢ wwody ovdeula dvdyky éx
TQv elpnuévwv. Tod 8N Ta pév ylyveobar Ta Sé
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~ \ » ~
TGV drwrTwy wév pn del 8 Svrwv, 008 ad TV
del pév Tadl kwolvtwy, TV & érepa. Tob yap
80 del kal ovveyods olire €xaorov adrTdv ailriov olre
wdvTa: TO wev yap olTws éxew dldiov kal €€ dvdy-
1 [r&» Simplic. 1252. 26, Oxf. Trans.: rotirwr codd.—C.]

¢ [Aristotle has in view the objection that the souls of
anjmals are unmoved causes of motion, but exist only for a
time (though thev may not undergo any process of coming
into being or perishing) and consequently are not eternal.
That may be so ; but none the less there must be some eternal
unmoved mover.—C.]

® [Because, as shown in Book VI. chapter iv., anything
that undergoes a process of change must be divisible into
parts.—C.]
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must be something that is not itself susceptible of any
movement in the way of external change, either
primarily or incidentally, while it is capable of causing
movement in something else.

Let us grant (if anyone chooses to urge it) that
there may conceivably be things which sometimes
are and sometimes are not, without any process
of becoming or perishing ¢ (indeed if anything
that has no parts exists at one time and not at
another, it may be a necessary conclusion that it
does so without undergoing any process of change ?).
Further, let us grant the possibility that some of
the principles that cause motion but are not them-
selves susceptible of movement belong to this class
of things that now are and now are not. But in no
case can this be true of all such principles ; for it is
evident that the coming and going of these inter-
mittently present and not present self-movers must
have some cause. For anything which moves itself
must have magnitude qua mobile (for nothing that
cannot be divided can be made to move), but nothing
that we have said shows that a cause of motion as
such must have magnitude. Accordingly the (prime)
cause of the continual genesis and dissolution of the
things that come into being and pass out of it cannot
be found in any of the unmoved movers whose own
existence is not eternal, nor in any group of causes
some of which produce motion in certain things and
othersin certain other things. Neither (as is obvious)
can any one of such be the cause of the everlasting
and uninterrupted process, nor can the whole sum
of them ; for that the process should be everlasting
and uninterrupted is an eternal necessity, whereas the
whole sum runs back without limit (so that we never
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o If (were such a thing possible) they were individually
eternal, and formed a group without Iimit in number, it
might be another matter. But, on the hypothesis we are
examining, they form an unlimited succession, each rising
out of its predecessor.

b [That the limited is (objectively) better than the unlimited
was a Pythagorean doctrine, and indeed a characteristically
Greek conviction. Simplicius (1254. 20) refers to 188 a 18,
where Empedocles’ assumption of a small number of limited
elements was praised as ‘ better’ than the Atomists’ and
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come to a prime cause at all) and is not coexistent
but successive.® Itis clear, then, that though certain
unmoved principles of motion may come and go any
number of times, and many self-moving things may
perish to be succeeded by others, one unmoving
principle moving this mobile and another that, never-
theless there must be something which embraces
them all and is distinct from any one of them, and
is the cause of the others coming and going and
of the continual change. This something, then, is
what causes the movement of the first set of moving
things, and they pass it on to the others.

So, inasmuch as motion is eternal, it follows that
the prime mover, if it be single, or the prime movers,
if plural, must likewise be eternal. And by prefer-
ence we should regard it as one principle rather
than many or as a limited rather than an unlimited
plurality ; for if the consequences are the same it
is always better to assume the more limited ante-
cedent, since in the things of nature the limited, as
being better, is sure to be found, wherever possible,
rather than the unlimited.? And a single principle is
adequate, which as the first of the unmoved entities
and eternal will suffice as the principle of motion
for all the rest. Another proof that there must be
some single and eternal first mover is the following.
We have shown that eternal movement exists of
necessity. And for such movement to be eternal it
must be continuous, for what constantly exists at all
times is as such continuous, whereas the successive
is discontinuous (and therefore not eternal). But for
movement to be continuous it must be unified ; and

Anaxagoras’s doctrine of an unlimited number of material
particles. Cf. also 260 b 22.—C.]
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¢ ¢ If movement is of necessity eternal, it must be con-
tinuous. If of necessity eternal and continuous, it must be
single. If of necessity eternal and continuous and single, 1t
must be the movement of one eternal mobile caused by one
eternal mover. Thus if there must be eternal movement there
must be a single eternal first mover. But the antecedent
has been demonstrated. Therefore the consequent is true.
And that eternal movement must be continuous he proves by
showing that its continuity is involved in its eternity ; for
if it were intermittent it would not be eternal.” Simplicius,
1254. 34 ff. ® [In chap. iii.—C.]

¢ [If érel has any apodosis, it must apparently begin at
259 b 8 raira &) (where E omits 7).—C.]

4 [or’ &\Nov det. The force of det 1s: “ and that again by
something else, and so on.” (/. Oxf. Trans. note.—C.]
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for it to be unified it must be produced by a single
motor in a single mobile, for if the movement were
to be produced now by one thing now by another,
the whole movement would not be continuous but
successional.?

So from these considerations one would be led to
believe that there is a prime mover, itself unmoved ;
and the conviction is strengthened by a consideration
of the initiating principles of the (more familiar)
agents of motion. For that there are certain things
that are sometimes in motion and sometimes at rest
is a patent fact. And indeed it was this that com-
pelled us ? to reject all the three hypotheses: (i.)
that everything is in motion, (ii.) that everything is
at rest, and (iii.) that some things are always in
motion and the remainder always at rest; for all
these hypotheses are refuted by the existence of
things that are susceptible of either condition and
are now in motion and now at rest. And since®
these things that both move and rest are plainly to
be seen of all, it lay upon us to demonstrate the actual
existence of the two other kinds, namely those that
are (not only sometimes but) always without motion,
and those in like manner that are always in motion.
Advancing to which position and laying it down that
everything which is in motion must be moved by
something, that something being itself either un-
moving or in motion, and if in motion either moved
by itself or by something else,® we arrived at this
conclusion as to the initiating principle of the motion
of moving things : in the cases in which such prin-
ciple is itself (incidentally) involved in the motion it
causes, it lies (proximately) in a self-moving being ;
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% [adra Oxf. Trans. coll. Simplic. 1258. 13: aird codd.—C.]

¢ In interpreting and expanding this difficult passage I
follow Simplicius. The first kwwovuévwr refers to all material
entities that are in motion. The second rwovuévwr (as
would be more easily seen if it had been preceded by dpxat
instead of dpy7) refers to the class of causes of motion de-
scribed above as kwotuevor, as opposed to dxivprov. The
active factor in such causes shares incidentally in the essential
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but.the (ultimate and) universal cause lies in a prin-
ciple that does not move at all.? That there really
are beings that move themselves, to wit living things
and (especially) animals, is plain to see, and accord-
ingly they gave rise to the suggestion ? that it is
possible for there to be such a thing as the absolute
initiation of movement de movo, as seen in these
creatures ; for they seem to be without motion and
then again to move. It is therefore important to
note that this is only true at all of one order of their
movements,® and not strictly true of that. For such
motion in animals is not self-determined but due to
other natural changes which occur in them not by
their own agency : growth, decay, and breathing,
for instance, go on naturally when they are at rest
and not making the movements they themselves
determine ; and the causes of these latter movements
are found in the environment or in things that enter
into the organism itself. Thus animals’ food causes
some of their motions, since they sleep while the food
is being digested, and when it is being distributed
they wake and move themselves, but on the initia-
tion of an external cause. And this is why they do
not maintain continuous and unceasing self-move-
ments, since there is in every case another cause, of
the order of movers that are themselves in motion,
which changes when it acts upon the self-moving

movement which it provokes in the passive factor; so that
the concrete being is self-moved. But seeing that this active
factor will be shown (in the immediate sequel) to be itself a
link in a chain and not a true initiator of movement, it follows
that the ultimate cause of all motion is itself exempt from

any share (even incidental) in the motion it causes.
® [This suggestion was provisionally rejected in chap. ii.
253 a 7 ff.—C.] ¢ [Namely, locaj movements.—C.]
349



ARISTOTLE

e ~ ’ e ’ 5 ~ \
29b mpos €kagTov TAY KwolvTwy éavrd. év whol 8¢
ToUTOlS KWelTAL TO KwoDv TpdTOV KAl TO alriov
~ \ . 3 ~
700 a¥16 €avro Kkwely ¢’ avrol: kara ocvufe-
Prxos p,e'woz, ,u,e'raﬁd)\)\ﬂ yap '1'61/ 7'67701/ 76 odpa,
20 doTe Kai ~ro & T O'wy,a'n v kal il ,u.ox)\e:,a
Koy eav'ro. ef bv éori moTeloa o'n EL 7l
doTi TQV dkwiTwy pey kwolvtwy 8¢ kal adTdV
rwovuévwy kard ovuPefnids, advvaror ouvvexd
klrmow kwelv, ot elmep avdyxn ouvvexds elvou
klvmow, efval Tt 3t 10 wpc?n-ov kwody drlyyrov
2 ’ »
% kal® KkaTd avpﬁeﬁ*qlcog, €l ‘ue)\/\en (Kaﬁaﬂ'ep et~
mouEY) eo-eo-@ab év Tols obow a'nava'rog s KCLL
dfdvatos kivmois kal peved® o v adro v adrd
\ -~ -~ ~ ~
ral e’v T® adTd" THs yap apyfis pevovons o’r.vciy:cn
Kol ‘TO may pevew, avvexég ov wpég ™Y dpxny.
(00K & éoe d¢ -ro adTo 70 Kwewt%u Ka:ra au,uﬁeﬁnxog
vng adTod Kou, qu erepov 70 ,usv yap vq.’) ETEpOU
3
80 Jmrdpyer kal TAV v TH odpavd éviais apxacs, doa
mhelovs PépeTar qSopas, Bdrepov 8¢ Tols plaprols
povov.)
’AM\ A ” £ 3>\ -~ ~ 4
o v €l ye €otL T del TotobTOV, KOV WUéV
7L drlvmrov 8¢ alTé kal didiov, dvdyrnm xal 7O
260 a 7TpOTOV Y7o TovTOU Kwovpevoy aldiov elvar. ot
3¢ 7obro OfAov uev kai ék Tod un dv dMws
elvar yéveow kal ¢lopav kal perafoliy Tols
17 moxheig HIK, Simplic. 1256. 32 (lemma): 7o év 74
pox\elg al.—C.
%' [«al H, Simplic. 1260. 11: xal i cett.—C.]
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a [Namely, the soul. If this changes its place, it does so
only as contained in a body which moves about carrying the
soul with it, and which the soul uses as a sort of lever.—C.]
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organism. And in all these cases the active factor
of movement,® the source of movement which is the
cause of the whole organism being self-moving, is it-
self also set in motion by itself, but only incidentally ;
for the body changes its place, and is accompanied
in this change by that within the body which moves
itself too with leverage it employs. Whence we may
infer that no member of the class of the (essentially)
unmoved causes of movement which is itself moved
incidentally can be the cause of continuous movement.
So that if there must needs be a continuous move-
ment, there must be some primary mover which
is not even incidentally moved, if, as we have
said,? there is to be amongst things that exist a
certain unceasing and deathless movement, and the
universe is to abide self-contained and constant ; for
only if the principle abides, the sum of things, being
in continuous relation with it, must also abide. (But
it is not the same for an agent to be incidentally
moved by itself or by some other, for to be so moved
by another applies to some principles of heavenly
bodies, those to wit which are carried by several
motions.¢ But the other alternative—that it should
be incidentally self-moved-—occurs only in perishable
things.)

But if there really is such an existence (A), causing
motion but itself unmoved and eternal, that (B) which
is immediately moved by it must likewise be eternal.
This is evident from the very fact that genesis and
evanishment and change occur to all else for no other
reason than that they are moved by something that

¢ [Chap. i.—C.]
¢ For the movements of the heavenly bodies see Vol. I.
Introd. p. Ixviii and Introd. Note to this chapter.

351



ARISTOTLE

2602 dMots, €l pif 7L kujoer kwoduevor: TO uév yap

drlmrov del TOV adTov kuwijoer Tpdmov kal wiav

5 Kfvnc,rw, dre ‘oﬂSév adrd  peraBdMov mpos 7o

kwoUpevov: 70 8¢ ruvovuevov mo Tob kiwouuévou

wév, vmé Tob drwmjTov 8¢ Kwovuédvov HOn, dua

70 dMws kal dNws éyew mpos Ta mpdyuora,

213 s a/z’wﬁs 1‘é'a'ra.z ’Kwﬁoiwg_, ai’ﬂov; &Mlo‘.‘&o‘n 70

& édvavrios elvar Témois 7 eldeow évavriws map-

10 éfetar  Kwvodpevov EkaaTov T&V dMwv, kal oTé
pev npepody, 6Té 8¢ kworuevov.

Davepov 37 yéyovey éx Tév elpmuévov kal 8 kar’
dpxas Hmopoduev, ¢ &1 moTe ol wdvTa 1) Kwelral
) npeuel, B Ta pév Kkwelrar del T O del npeuel,
aAX’ évia oTé pév S7é 8 of. TovTOU Yap TO alTiov

15 37Xy éore vy, STv Ta pév Vo dkumjTov Kiwelral
adlov, 8o del kweltar, Ta & Vmo Kkwovpévov kal
petraBdAdovtos, dote kal adTd dvaykalov uera-
BdMew. 76 & drhmrov, domep elpyTai, dre
amAds kal GoaiTws Kal & 1O avTd Sauévov,
play kal dmdfjy kwijoel kivyow.

CHAPTER VII

ARGUMENT

[4 fresh start. Can any motion continue for ever without
interruption, and if so what motion ¢ And what form of
motion 18 prior to all others ¢ If motion is to be eternal, the
motion which is both continuous and primary must be that
caused by the primary mover (260 a 20-26).

Local motion is prior both to change of quality and to
change of quantity : such changes cannot occur without
movement in space (a 26-b 15).

852



PHYSICS, VIII. vi—vi

is itself in motion; for the motion caused by the
unmoved (A) will be a single motion caused always in
the same way, since it in no way changes in relation
to the mobile ; whereas that (C) which is moved by an
agent (B) that is in motion, though that motion be im-
mediately caused by the unmoving, inasmuch as it (C)
changes its relation to the things (D) it moves, will
not cause a uniform movement, but because of its
contrasted positions or characteristics will produce
contrary movements in each of the things it affects,
and any such movements will be intermittent.

So now, from all that has been said, the answer is
clear to the question from which we started : How
comes it about that it is neither true that all things
are in motion nor that all things are at rest, nor that
some things are always in motion and the remainder
always at rest, but that there are things which are
sometimes in the one state and sometimes in the
other ? The reason of this is now obvious, namely,
that some things derive their motion from an eternal
and immovable cause, and therefore their motion is
constant, whereas others derive their motion from a
cause which is itself in motion and changing, and
therefore they also must necessarily be changing.
The immovable, as we have said, being simple and
unchanging and self-constant, causes an unbroken
and simple motion.

CHAPTER VII
ARGUMENT (continued)

Local motion is prior to all other kinds of change in all the
three senses of priority (b 15-19) : (1) it can ewist without
the others, but the others cannot ewist without it (b 19-29);
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ARGUMENT (continued)

(2) it is prior in time, as the only motion po.mble to eternal
things ; and locomotion must precede even ‘ coming-into-
being ' (b 29-261 a 12) ; (3) it is prior in the order of nature,
as being last in the order of development of the perfect form
(a 13-26).

Locomotion, then, being prior to all other changes, what
species of locomotion is primary ¢ The answer will establish
what we have assumed—that a continuous eternal motion is
possible (a 27-31).

No other kind of change can continue without interruption,

80220 O3 pny dAa kal A momoauévois dpxny paA-
Aov éoras mepl TovTwWY Pavepdv. oxemréov yap m-
Tepov évdéyeral Twa kivnow elvar ouvexd 1) ov, xal
el &vdéyerar, Tis admy, kal Tis MpdTN TGV KIYoEWY
dnAov yap s elmep avayraiov pév del kivmow elvas,

9% mpdTY 8¢ 1de Kal ovvexis, 6Tl TO WpdTOV KoY
kwel TavTyy -7-1))11 KL/V‘T)O'LV, 'f')v avayraiov piav Kal
v adTy elvar kal ovvexd) kal mpdTny.

Tpudv 8 ododv kumjoewy, Tis Te kard uéyefos
kat Tis kata wdfos kal Ths kaTd Témwov, Ny KaAoD-
ey ¢opa'.v, TavTY dvaykalov elva 7rpa'n~'rp/. advva-

%0 Tov yap ava;aw elvar d\otdoews /.m mpovmap-
xovons* T yap avfavoy.evov éore pév ws opolw
av«fave'rat,, éore & ws avop.ow) Tpodr) yap /\e'yETaL
T® évavriew 76 évavriov, mpooylyverar 8¢ wav
yuyvéuevor duotov Juoiw. dvdykm odv dMloiw-

260b ow elvar T els Tdvavria peraBoliv. dAG pny
el ye dMowdrar, 8l 7t elvar 70 dMotody kal
mowdy éx Tod Suvduer Bepuod 76 évepyeia Oepudv.

@ [This doctrine that nourishment involves qualitative as-
similation is discussed in De anima 416 a 19 ff.—C.]
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ARGUMENT (continued)

because all other kinds of change take place in opposite
directions between contrary, or (in the case of genesis
and perishing) contradictory, ewiremes. When the change
reaches an extreme it must cease. Whether it is succeeded
by a state of rest or by a contrary change does not matter ;
what matters is that no change can coewist with either rest
or the contrary change (a 31-b 26).—C.]

But conclusive as all this may be, it will be clearer
yet if we start again and approach it from another
direction. For we may ask ourselves whether it is
possible for there to be any continuous motion at all,
and if so of what nature such motion must be ; and
also what kind of motion must be prior to all others.
For it is obvious that if there must be eternal
motion, and if some particular motion is primary
and continuous, then that is just the motion which
the prime mover causes—necessarily unbroken and
uniform and everlasting and primary.

Now of the three kinds of motion (in the larger
sense of change in general), to wit change of quantity,
change of quality, and change of place, which
we call ‘ locomotion,” this last named must come
first. For growth cannot take place without change
of qualities preceding it, for though that which grows
may be said in one sense to increase by addition of
its like, in another sense it grows by addition of its
unlike ; for there is a contrast of unlikeness between
the food and the fed, and every accession is caused
by the unlike becoming like, which passage from
unlikeness to likeness constitutes change of quality.®
But if there is change of quality there must be
something that causes the change and makes, for
instance, what was susceptible of being heated
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@ Philoponus, Albertus Magnus, and Aqunas all insist
that Aristotle is here taking the Atomists on their own ground
but not committing himself to their doctrine. Hence the
reservations ‘ are taken to be ’ and ‘are supposed to be.’
[The reference may be to the Ionian Monists. At Met.
988 b 29 ff. they are criticized, as a group, for deriving the
qualitative differences of the four elements from the s¥yxpiois
(i.e. mikvwas) of a single primary element without deciding
whether this is to be Fire or Air or Water. See Simplic.
Phys. 1319. 17 ff. Cf. 265 b 17-266 a 5, where Aristotle
says that all the physicists down to and including Plato
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actually hot. And for this to come about the moving
cause obviously cannot remain just as it was, but
must approach or recede from that which it modifies ;
and that can only happen by local movement. If,
then, there must always be motion (in the larger
sense) there must always be local movement, which
takes precedence amongst all the kinds of motion ;
and if there is an order of precedence in the different
kinds of local movements, then it must be the primal
form of local movement that always continues.
Further, the principle of all changes of quality is
condensation and rarification, for heavy and light,
soft and hard, hot and cold are taken to be different
manifestations of condensation and rarification, and
condensation and rarification, again, to be identical
with the combination and resolution by which the
genesis and evanishment of things are supposed
to come about. But combination and resolution
necessarily involve change of place. Moreover, all
that grows or shrinks changes locally in that it
changes in size.?

Yet again it can be proved that local motion takes
precedence of the others by the following considera-
tions. In regard to motion, as in regard to every-
thing else, ‘priority * has several meanings : (1) that
has priority without which the things to which it is
said to be prior cannot exist, whereas it can exist
without them ; (2) the priority may be in time ; and
(8) in respect of perfection of nature.

implied that locomotion was the primary form of all
change.—C.]

® It has been shown that its nourishment changes in
quality and that this involves local changes. It is now added
that the mere occupying more or less room is itself a local

change.
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@ j.¢. either the same motion must go on continuously or
different motions must succeed one another without a pause.

b [Chap. viii.—C.]

¢ Animals and plants are primarily in Aristotle’s mind.

¢ As manifeste(f by self-movers.
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Thus (1) since motion must necessarily go on with-
out intermission, and to do so must either be con-
tinuous or successive,® of which continuity is to be
preferred as the better, and since we must always
assume the better, if it be not impossible, to be what
actually occurs in nature, and since (as will be demon-
strated hereafter,’ and may be assumed meanwhile)
continuity is not impossible in this case, and no other
but local motion can be continuous, it follows that
local motion has the priority in the first sense. For
the fact that a thing is changing its place is no reason
why it should also be growing or changing its quali-
ties, or coming into existence or vanishing out of it ;
whereas none of these other changes could take
place, were it not for the continuous motion which
the prime mover causes.

Further (2) it is first in time, for it is the only
motion of which things eternal are capable. It is
true that if we take any one individual thing that
comes into being and vanishes out of it,° local move-
ment must be the last which it experiences, for after
it has begun to exist modification and growth are
the first to set in, whereas local motion ¢ is the char-
acteristic movement of the ‘accomplished’ creature.
On the other hand, all this must be preceded by some
other cause which is locally in motion and acts as
the cause of things coming into existence without
itself being in process of coming into existence, as
we see in the case of the begetter and the begotten.
It might seem that genesis could claim the priority
amongst movements, on the ground that the thing
must be generated before all else ; but though this
is so with respect to any one thing that comes to be,
yet something which is not coming into existence
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but actually exists must in every case have been
already moving before the inception of the thing
which is coming into existence, and another again
before that other. And since genesis cannot have
been the absolute first (for if so all moving things
would be perishable), it is clear that neither can any
of the movements next in order (by which I mean
growth, modification, decay, and passing away)
take the precedence, since they are all subsequent
to genesis ; so that if genesis does not precede local
movement neither can any of the other forms of
change do so.

Finally (8), taking broad ground, we may say that
anything which is in process of coming into being
proclaims itself as imperfect, and as making for some
constituent principle which is already there in the
nature of things, so that what it comes to last in its
own genesis precedes it in the order of nature. Now
local movement is the final characteristic that mani-
fests itself in generated creatures. This is why some
living creatures, such as plants and many kinds of
animals, cannot move for lack of the appropriate
organ, while others possess the power as they come
to perfection. So if local movement characterizes
things in proportion to the fulness of nature they
have realized, this same kind of movement should
take precedence of all others in respect of perfection
of nature. And besides this, there is another reason,
namely, that of all kinds of change local movement is
the one which takes its subject least away from its
essential nature, for it is the only one that affects no
intimate characteristic, as modification affects quality
and growth or shrinkage quantity. But most con-
vincing of all is the fact that it is just this local move-
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o [At 260 b 23 and 259 a 16.—C.]

v Such as hot and cold, light and heavy.

¢ [Hence its change cannot be continuous.—C.]

4 [Cf. 225 a 31. Every ‘movement’ (kivyots, .e. change
of quality, quantity, or place) is a ‘ change’ (ueraBorq) ;
becoming and perishing are ‘ changes,” not * movements.’—
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ment and no other which is, properly speaking, made
by the self-mover as such; and it is just this self-
mover that we have pronounced to be the principle,
amongst things that are both in motion themselves
and causes of motion in others, and the initiator of
the movement of moving things.

That local motion takes precedence of the
other motions has thus been demonstrated, and
we must now go on to show what form of local
movement itself takes precedence of the others;
in the course of which investigation we shall
demonstrate what we have, in the present context
and earlier,” laid down provisionally as to the
possibility of there actually being a continuous and
eternal movement.

To begin with, it is clear from the following con-
siderations that no progression other than local move-
ment can be continuous and perpetual. All the other
progressions or changes are between one term and its
opposite—for instance, existence and non-existence
are the limiting terms of genesis and evanishment ;
the extremes either way are the limits of qualitative
modifications ® ; and the greatest and least possible
size, or maximum approach to, or defect from, the
perfect norm of size, are the limits of growth and
shrinkage — and movements directed to opposite
limits are opposite to each other. Now a mobile
which has not always been subject to a given move-
ment, but was in existence before it began it, must
then have been exempt from that movement ; so it
is clear that that movement of the changing thing
will cease when it reaches either extreme.© And so
too with (pure) changes (that are not movements 9);
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for genesis and evanishment taken absolutely are
absolute opposites, and any specific genesis and
evanishment are specifically opposite to each other ;
and so, since nothing can be changing in opposite
directions at the same time, a change in neither
direction can be continuous, but there must be an
interval of time between any two stretches of it.
Nor does it make any difference whether you count
these contradictory changes amongst ‘ contraries ’ or
not, for in any case, as long as changes in the two
directions cannot coexist, this point does not affect
the argument. Nor does it matter if there is no
necessity for the thing to come to rest in the con-
tradictory state, or if there is no state of rest opposed
to the change: evanishment is passing into non-
existence, and it may be true that the non-existent
is not in a state of rest. All that matters is that
there should be an interval of time; for then the
change is not continuous, just as in the other cases
of change what mattered was not the contrariety
between them but that they could not both occur in
the same thing at the same time. Nor need we be
troubled by one and the same thing being the
contrary of more things than one, for instance one
motion being opposed to ‘ station ’ and also to the
opposite motion. We may be content to take it
that a motion may be opposed, under a certain aspect,
either to the contrary motion or to absence of motion,
just as equality or the mean may be contrasted either
with what is short of it or what it is short of, and that
neither opposite movements nor opposite changes
can coexist in the same subject. Moreover, in the
case of genesis and evanishment, it would surely be
too monstrous to suppose that a thing must vanish
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CHAPTER VIII
ARGUMENT

We shall now show that everlasting, umj‘orm and un-
interrupted motion does exist and that it is of necessity
rotatory (261 b 27-28).

All local motion is either circular or rectilinear or a
combination of these ; therefore if either of these is incapable
of being continuous no combination of them can be so.
Rectilinear motion cannot be continuous (i.e. uniform, un-
interrupted and everlasting), because the mobile that goes on
moving when it reaches the end of the line divides its motion
into two specifically dyfferent ones by turning back and re-
versing the direction. Motion on a continuous path is con~
tinuous as long as the mobile does not stop moving. But if
it does stop and then go on again, the point at which it does so
marks the end of one movement and the beginning of another.
Motion is hindered by the mobile pausing at, but not by its
passing through, a point on its path. The pause makes the
point function dually as the end of one movement and the
beginning of another ; the mobile * arrives there’ at the end
of the first and ‘ departs thence’ at the beginning of the second
movement, but not during one continuous movement.

This analysis does not apply to a point at which the mobile
turns back, for no pause 18 needed to give this point the
double function of the end of, say, a forward and the beginning
of a backward movement ; and the mobile © arrives there’ at
the end of the first and ° departs thence’ at the beginning
of the second movement just as much as in the former case,
although the arrival and departure are here simultaneous
(b 28-268 a1). [The difficulties suggested by the simultaneous
arrival and departure are dealt with at 263 b9 sqq]

866




PHYSICS, VIIIL. vir—vmr

at the very instant of coming into existence and
not endure any time at all. This would plead, on
the principle of analogy that runs through nature,
for the belief that it is so in all the other cases.

CHAPTER VIII
ARGUMENT (continued)

Conclusion : that rectilinear motion cannot go on for ever
without interruption (a 1-3).

The parallelism between time and space which solves Zeno’s
Achilles and dichotomy dilemmas, as presented in Bk. V1. chs.
. and ix., does not touch the question of the passage of time it-
self : this is now shown to be a case of the distinction between the
potential and the actual : it is impossible to count (or to go
through) an illimitable number of actual points (or periods)
of time but not impossible to count or go through a period
whose potential divisibility is illimitable, if its actual emtent
and the actual number of its parts are limited (a 8-b 9).

The instant which divides the past and future time per-
Jorms a double function : end of the past and beginning of the
JSuture. But the point that divides states that counteract each
other—so that the object is always in either the one or the
other—has not & dual function, for to end the one is to begin
the other ; therefore at that point of time it is the other,
and has done being the first. So that instant belongs to
the future and not to the past (b 9-264 a 6).

Other constderations which also lead to the conclusion
that no rectilinear movement can be everlasting, uniform and
uninterrupted : (1) anything that moves continuously is
making for its goal from the beginning, but a mobile which
reverses the direction of its motion, moves away from what
it was formerly moving towards ; if then reverse movements
were continuous, 1t would still be moving towards what it
was now moving away from, which is impossible. (2) Any-
thing capable of moving is capable of resting from motion,
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ARGUMENT (continued)

and as o thing cannot move in opposite directions simul-
taneously it must rest from motwon in one direction while
moving in the opposite one.

Anoth)er example of (1) in respect to change of quality
a2 6-b6
¢ Continuity of tume does not involve continuity of modi-
fication :  for without pausing, a mobile can reverse the
direction of its motion and thereby break the continuity of
the modification (b 6-9).

vy 07 8 &déyerar elval Twa dmepov, play odoav
ral cvvexd, kal atvry éoTiv 1) Kk, Aéywuey viv.
Mgy yap kweitar 76 ¢epduevor 1 kA 1)
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ovvexrs, ovde Tiv € dudoly oldv Te elvar ovy-
keyuévny. 87i 8¢ 70 pepduevor Ty edfelav kal
ﬂe,ﬂepaape'linv O;L,J gSe'feTal,/ ouvexds, 37’7;7\01:. a’.vo‘z-
Kdpmrres ydp: 7O 3 avadpmrov. Ty sv@et\av as
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o Cf. Bk. V1. ch. x., 241 b 18.

® In speaking of a combination of the circle and the
straight line Aristotle no doubt had a spiral in his mind
(cf. 347 a 1). He never deals expressly with plane curves
other than the circle, but he would have had no difficulty in
explaining many of them, for example, as the track of a body
rotating round a point moving on a straight line in the plane
of its rotation (the movement of a point on the circumference
of the wheel of a carriage) or as the movement of a point on
the circumference of a circle the centre of which was itself
moving round the circumference of another circle (a point
on an epicycle) or as a circle seen obliquely; and so
on. [Cf.chap.ix. init. where Anistotle says that any track of
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ARGUMENT (continued)

Continuity of rotatory motion involves no impossible con-
sequences, but any change between opposites must either stop
altogether or else reverse its direction when the mutabile
reaches either extreme. It cannot therefore go on for ever
without interruption (b 9-265 a 1). This disproves the view
that all sensible things are in continuous motion (a 1-10).

Rotatory locomotion then is the only change which can
be continuous, i.e. everlasting, uniform and uninterrupted
(a 10-12).

WEe are now to show that there actually is, in nature,
a motion ever-enduring, uniform, and uninterrupted ;
and that its nature is that of rotation.e

All local motion is circular or rectilinear or a
combination of the two,® so that if either of these
cannot be continuous, neither can any combination
of them be so.¢ Now it is obvious that the motion
of a body moving on a finite straight line cannot
be continuous. For to go on when it has come to
the end, it must turn back, and to go back along
the same line is to make the contrary motion, not
to go on with the same one ; for upward movement
is contrary to downward movement, movement
forward to movement backward, movement to right
to movement to left, these being the pairs of con-
traries in place. But we have already satisfied our-

locomotion must be either rectilinear or circular or a
compound of these two. Plato, Parm. 145 B xal oxfuaros
o Twos . . . peréxolr &v TO &, fror ebbéos B aTpoyylhov #
Twos pewkrol € dugpotv.—C.]

¢ [Accordingly the claim of any compound motion to be
continuous can be disproved by showing that rectilinear
motion cannot be so: and this we proceed to do. Motion
on a finite straight line is alone considered because, accord-
ing to Aristotle, no actual infinite straight line exists.—C.]
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* [At 227 b 21 f£.—C.]

> [Or “in a field that is an indivisible species.” Cf.

227 b 29 xal év ¢ yap & B¢t elvar kal dropov (olov T8 €ldos).—C.]
¢ wAdyios, as usually in Aristotle, ‘sideways’ or ‘across,’

not ‘ oblique.’

4 [So they do not annihilate one another.—C.] This
passage amounts to an express recognition of the principle
of ‘virtual velocities,” and implicitly to the conception of
‘ resultant’ movements.
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¢ The point B divides the track into two parts, but these
parts are contiguous, and therefore the continuity of the track
- isnotbroken. Ifthe mobile pauses at B, though the two parts
of the track are contiguous, the two parts of the movement
are not; for they are separated by the pause in time, and
therefore the continuity of the movement is destroyed. If on
the other hand the mobile goes straight on without pausing,
then not only are the two parts of the track contiguous one
to the other, but so also are the two parts of the time and
the two parts of the movement, and there is no break in the
continuity of any of them. Therefore though any midway
point can be made into a terminus by the mobile pausing
there, it is not ome by nature. It will be shown later
(262 b 22 sqq.) that the end of the track is by nature a
terminus in the movement (though not necessarily in the
time, for the mobile need not pause there, but may return
immediately on its track), for the forward movement must
cease at the end of the track whether it gives place to
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We may convince ourselves that reversal of a move-
ment involves stopping it, not only by observation,
but by reasoning, starting as follows. Take point A
as the beginning, point C as the end, and a point B

A B C

between them. This ‘point between,’ as soon as we
take it, divides AC into two, and itself constitutes
an end with respect to A and a beginning with
respect to C, and thus, while only single in place, it
is double in function. We shall see that the distinc-
tion between potentiality and actuality also comes
into play here, and so, whereas any point between
the extremities may be made to function dually in
the sense explained, it does not actually function
unless the mobile actually divides the line by
stopping and beginning to move again. Else there
were one movement, not two, for it is just this that
erects the ‘point between’ into a beginning and
an end, the beginning of the second and end of
the first movement—I mean just the fact of the
mobile stopping at B and then going on again to
C.2 But if the movement be continuous, we must
note that we cannot with strict propriety say
either that the mobile ‘ has come ’ to B or that it
‘ has left’ it, but only that it ‘is there’ af an in-
stantaneous ‘ now,” and not iz any space or period of
time at all—except in the sense that the ‘now’ was
included or embraced in the whole period of the
movement of which it marks a potential division. But
if anyone should say that it has ‘arrived’ at every
potential division in succession and ‘departed’ from

the reverse movement or to a state of rest (see 228 b sgq. and
216 a 27 sqq.).
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8 [A is here the mobile which starts from the point A.
—C.]

5 [Or * But when the moving A does treat the intermediate
point B both as the end-point of one movement and the
starting-point of another, then A must come to a stand,
because it is making distinct use of the two aspects of B
which can be distinguished in thought. On the other hand
it has “departed from * the point A—the beginning (of the
finite line), and it *“ has arrived ’’ at the point C (the end of the
finite line), when it stops at the end of its course.” This
last sentence distinguishes the two ends of the finite line as
actual starting-and finishing-pomts (since the line is actually
limited by them) from intermediate points, such as B, which
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it, he will have to assert that as it moved it was
continually coming to a stand. For it cannot ‘have
arrived ’ at a point (which implies that it is there)
and ‘have departed’ from it (which implies that it
is not there) at the same point of time. So there are
two points of time concerned, with a period of time
between them ; and consequently A ¢ will be at rest
at B and equally at every other point, for it is the
same case with them all. It would stop everywhere,
then, if there was an actual division everywhere.
b But only when it actually does divide its course at
a ‘point between’ does it make that point both an
end and a beginning, and in that case it does actually
stop there and must do so in the very act of realizing
the conceptual duality. In such a case it ‘has left’
its starting-point as soon as the movement has
begun and ‘has arrived’ at C when it ‘makes an
end’ there and stops. This reasoning will solve a
problem that suggests itself here. It may be said :
*“ Let the line from E equal the line from Z ; and let
A move continuously from the extreme point E

B

E I C
A

Z H
D~

towards C; and at the time when A is at the point
B let D be moving from the extreme point Z towards
H uniformly and at the same rate as A: then D
will reach H before A reaches C, for the one that

are only potential starting- or finishing-points unless or until
A actually pauses at them.—C.]
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Touf] xpdvov kai odk év xpovw. évradfa uév ody
advvaror ofrw Aéyew éml 7ijs ovveyods: émi 8¢ Tod
dvaxdumrovTos dvdyky Aéyew ovtws. € yap 17
70 H ¢époirro mpos 76 A kal mddw dvaxdupaca
’ 7 ~ 7 13 & ~ [N -
KdTw $époiTo, T drpw ép’ ob A Tedevth) Kal dpyd
kéxpnror—rd évi onuelp s dYo'r o oThvar
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1 [560: fort. dvol. Cf. 263 2 24 and Simplic. 1286. 32.—C.]

¢ [Alexander (Simplic. 1285. 14) explains that D is supposed
to ‘start and get away first’ from a point on its own line
ZH corresponding to the point B on the other line EC. D
gets ahead because it is not supposed to  arrive’ at this point
at one moment and ‘leave’ it at another, as A is supposed to
arrive at and leave B and so to lose time there.— C.]

b [Viz. ‘A has arrived at, or has left, an intermediate
point.’—C.]

¢ This appears to follow from the foregoing argument.
But in the next sentence Aristotle shows that this is not so,
and that the terms ‘ arrive’ and ‘ depart’ can be used in this
case: for though it is true that the end of the line is an
indivisible point in space, and that the mobile is only there
at an indivisible instant in time (if it reverses its motion there
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starts and gets away first must arrive first.” ¢ This
argument implies that A has ‘arrived’ at B at one
instant and has ‘left’ B at another: that is the
reason why A gets left behind. If the arrival
and departure coincide at the same instant, A
will not be left behind ; we have to suppose that
A comes to a stand at B. So the fallacy lies in
the supposition that at the same time that D was
moving from Z, A ‘arrived’ at B; for if A is to
be said to ‘ have arrived’ at B, it will also have
to ‘leave’ B and the two events will not be
simultaneous ; but the truth is that A is ‘at B’ only
at a sectional point (or potential division) of time and
does not spend any time there. In this case, then,
where the motion is continuous, we ought not to use
these expressions. ? On the other hand they must be
used in the case of a mobile that turns back on its
course. For suppose a mobile H moves as far as D
and then turns back and moves down again : then it
has made the one point at which it turned function
both as a beginning and an end, and therefore as two.
It must therefore have stopped there ; it cannot have
arrived at it and have departed from it simultaneously,
since that would involve being there and not being
there at the same instant.® The argument used to
solve the difficulty just above does not apply here :
we cannot say now, as we did then, that the mobile

without pausing)—so that on these two counts there is
nothing to distinguish it from a midway point—yet the end
of the line is by nature a terminus in the movement and the
midway point is not: for the forward motion must stop at
the end of the line, but need not stop at a midway point
(see p. 372 note a). The mobile can only, strictly speaking,
be said to ‘arrive at’ or ‘depart from’ a terminus; but as
we have just seen there is no need for it to pause at a terminus.
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1 [elvar didiov E2K, Simplic. 1287. 18 (lemma) a: didiov
elvar FHI, Simplic. :bid. A: dwov (sic) post edfelas B, Fort.
elvar kal didiov: cf. Simplic. 1288. 28 (paraphr.) ol dpa
évdéxerar Tiw émi Ths ebbelas ktvmow guvex? elvai kal dldov.—C.]

2 [kal dfwolvras omitted by the Oxf. Trans. as probably ‘a
gloss introduced under the influence of dfwbrres, 1. 7. The

words have no construction unless e and def are omitted,
with K.—C.]

¢ [At 233 a 21 ff. and 239 b 11-29.—C.]
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is only at the point D “at’ a sectional point of time,
but has never ‘arrived at it’ or ‘ departed from it,’
for the ‘end’ which it comes to must be an end
in actuality, not in potentiality only. So a ‘point
between’ the extremities of a continuous line is only
potentially a beginning and an end, but this one is
actual ; it is both the finishing-point as regarded
from below and the starting-point as regarded from
above, and so also the end-point of one motion and
the beginning-point of the other.

The conclusion is that the motion of the mobile
that turns back upon a straight line must stop. It
is impossible, therefore, that there should be, on a
straight line, continuous movement that is everlasting.

This reasoning, further, enables us to meet those
who, in the terms of Zeno’s argument, ask whether
it is true that you must always go half-way to a point
before you get there, and there is always a half-way
point between the last half-way point that you have
reached and the point itself that you are making for,
and so you can never get there, because you would
have to pass through an infinite number of points.
Or, as others put it : If you count the first half of the
journey and then the half of what is left and so on,
you would have to count an infinite series of numbers
before you got to the end of the journey ; which is
admitted to be impossible. It is true that in our
previous studies concerning movement ¢ we solved
this puzzle by pointing out that since time, just
as much as space, is divisible without limit and
with respect to this capacity is illimitable, there is
no contradiction in a man passing through an infinite
number of points in a time which is ‘ infinite ’ in
precisely the same sense as the distance to be tra-
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@ [The solution given earlier got over the difficulty of
traversing an infinite number of points by appealing to the
infinite divisibility of the stretch of time taken. But the
objector may shift his ground and say : Leave the distance
traversed out of account and take merely a moving body
whose motion occupies a finite téme. How can it get to the
end of the time, if it has to get through an infinite number of
subdivisions of that time ?—C.] .

b Tt is the grammar only, not the sense, that is doubtful.
1 follow Simplic. 1291. 14 sqg. If this is right, Aristotle uses

dpBuciv for ¢ taking the two functions of the point into con-
sideration *in 263 b 1, and for ‘enumerating’ the lines in b 2.
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versed is. But this solution, though adequate as a
reply to the question (which was, whether it is possible
in a finite time to go through or to count an infinite
number of points), does not really settle the under-
lying truth or get at realities. For what if a man,
dropping the element of distance and the question
of the possibility of traversing an infinite number of
distances in a finite time, were to confine his question
to the time only; for this contains an illimitable
number of divisions ? ¢ It would then be no solution to
say thatthereis nolimit to the divisibility of time itself,
but we should have to fall back upon the truth we have
just arrived at. For whoever divides the continuous
intotwo halves thereby confers a double function upon
the point of division, for he makes it both a beginning
and an end. And that is just what the counting
man, or the dividing man whose half-sections he
counts, is doing; and by the very act of division
both the line and the movement cease to be con-
tinuous ; for the movement is not continuous unless
the mobile and the time and the track with which
it is concerned are continuous. And though it be
true that there is no limit to the potential dicho-
tomy of any continuum, it is not true that it is
actually dichotomized to infinity. But to make
an actual bisection is to effect a motion that is not
continuous but interrupted, as is patent in the case
of one who counts the segments ; for he must take
the bisecting point twice, once as an end and once
as a beginning (which we have seen to involve an
interruption of continuity)—I mean if he does not
count the continuous line as one, but the separated
halves as two.b Accordingly, if we are asked whether
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¢ Thus a movement which is uninterrupted is a single whole
and has not the characteristics of multiplicity which would
belong to it if it were interrupted and divided into segments.
And we must distinguish between the sum of (rival) potenti-
alities which include every alternative origmally open to a
thing (e.g. either unity or multiplicity but not both at once in
the same respect) and those potentialities which actually are
realized when the choice between alternatives has been made.
Cf. 255a30: De caclo 281 b 15.
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it is possible to go through an unlimited number of
points, whether in a period of time or in a length, we
must answer that in one sense it is possible but in
another not. If the points are actual it is impossible,
but if they are potential it is possible. For one who
moves continuously traverses an illimitable number
of points only in an accidental, notin an unqualified,
sense ; it is an accidental characteristic of the line
that it is an illimitable number of half-lengths; its
essential nature is something different.c

Itis also evident that, when speaking of the subject
of motion or change, unless we assign the instant
that divides past and future time to the state into
which that object turns and in which it will be for the
future rather than to that which it turns out of and
in which it was in the past, we shall have to say that
the same thing both exists and does not exist at the
same instant, and when it has become something
it is not that something which it has become. It is
true that in continuous time the point is common to
the past and future and is one and the same numeri-
cally, though not in function, being the end of the
one and the beginning of the other; but as regards
the subject of change it always belongs to the future
and not to the past state of that subject. For
suppose the time is represented by A and B, and the

C
Sp———
A B

dividing ‘now’ by C, and call the thing that suffers
change D, and suppose that D is white during the
whole of A and not-white during the whole of B : then
at the instant C it will be both white and not-white ;
for if it really is white during the whole of A, it must
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1 [ro0 Yorépov Oxf. Trans. coll. Philop. 845. 31, Simplic.

1295. 23: 75 Yorepor codd.—C.]

2 Jov om. I and apparently Simplic. 1295, 26.—C.]
3 [GoTe el 7y Nevkdy BE.—C.]

a [Iéor this meaning of épfeipero heukéy see note on 254 a
13.—C.
4 [Th]e Oxf. Trans. renders: ‘And so I' is the first
moment at which it is true to call the thing white or not-
white respectively,” adding a note that ‘ only the latter case
has been mentioned above.” If \evkdv # % Aevkdr is to be
so construed, it would perhaps be better to suppose that
Aristotle has varied his illustration in the previous sentence
and to read there (. 21) \eukév for od Aeuvkéw, as it seems
Simplicius did, thus providing a mention of the former case
(becoming white). (In any case the xal ei before épfeipero
is difficult: why not # épfelpero or eire éylyvero . . . elre

884



PHYSICS, VIII. v

be true that it is white at any instant of A, and in
B it is not-white, and C is in both A and B. So we
must not allow that it is white at every point of A,
but only at every point of A except the terminat-
ing instant C. This instant already belongs to B;
and if D occupied the whole time A in the process
of becoming not-white or of ceasing to be white,®
either process was complete at the instant C. So
unless we admit that a white thing? can be truly de-
scribed as not-white at that instant for the first time,
we shall either have to say that a thing does not exist
at the instant when it has come to be and does exist at
the instant when it has ceased to be, or else that it
must be both white and not-white or (more generally)
both existent and non-existent at the same instant.
Further, if what exists, having been previously
non-existent, must come into existence, and if it
does not exist while it is coming to be, it follows
that time cannot be divided into atomic parts. For
suppose D is getting to be white in the atom of time
A and has become white as soon as ever it is in the
next atom B ; then, since in the time A it was not
white, but was only becoming so, whereas in B it is
white, some kind of genesis or act of becoming white
must have taken place between A and B. And so
there was time betweenthem for the genesis tooccurin
(and consequently the two atoms are not contiguous).
But this reasoning does not affect those (like our-
selves) who deny that there are atoms of time. In
égBelpero P Perhaps el before égfelpero should be omitted.)
I have taken heuvkév (after dore, 1. 23) as standing outside
the three alternatives 4 . . . % ... # and common to them all.
This construction would be clearer and more regular if we
read, with E, dore el v Nevkér. (This paragraph has been
re-written.)—C.]
VOL. 11 2c 385
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¢ For to say that the period of becoming is ended is only
another way of saying that the period of being has begun.
Cf. 235 b 6 ff.

® [The instant at which D has become white is a sectional
point of time terminating A, not a period the addition of
which to A would lengthen it. Cf. 235b 19 ff.—C.]

¢ We might therefore proceed at once to the consideration
of purely rotatory motion. But it will be of interest to see
that what has been demonstrated of translation is equally
apylicable to all changes from one opposite to the other.

[Literally, * Now we are to suppose that a body moving

from A lo C will, when it has arrived at C, turn back and
reach A again with a motion that is continuous (throughout
the whole journey from A to C and back again). It follows
that at the time when it is moving from A to C, it is also
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their view D has become and is white at the terminal
point of the very period in which it was coming to be
s0%; and there is no contiguous point to that point,
nor any point between which and that point there
is no other point ; whereas if time could be divided
into atoms, there would be a next atom (either way)
to any given atom, with no atom between. And
it is clear that if the process of D’s becoming
white occupied the whole time A, the time taken by
that process and its accomplishment—* D kas become
white '—cannot be longer than the time entirely
occupied by the process alone.?

These and such as these are the arguments speci-
ally applicable to the demonstration that no motion
of translation and therefore no motion of combined
translation and rotation can be everlasting and
continuous.® But considerations affecting all forms
of change may be seen from the following arguments
to lead to the same result.

Anything that moves continuously is making for its
goal before it reaches it, provided that nothing diverts
it from its course: thus, if B is what it comes to, it
was making for B, and that not only when it came near
to B but from the instant when it first started ; since
you cannot assign any other instant at which to say
‘ now but not before.” And this holds for the other
kinds of change as well. ¢If, then, the mobile moves
from A to C and when it gets there returns to A with
a continuous movement, it will be moving from A to
A continuousgly and therefore it will be making for
A as soon as it begins to make for C ; and since move-
moving towards A with its (reverse) motion from C (since it is

making for A from the first moment of its motion). Hence
it will be making two contrary movements simultaneously.’—
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1 [Simplicius 1802. 87-39 here paraphrases an objection
which does not appear in our wMss., and describes the ob~
jection in this sentence as the third which Aristotle brings
forward (elra kal Tpirov &\No drowoy émdrye)). The paraphrase
émrl 6 yevéobar év § éot kwmbfoeral- Tobro d¢ growov. oddéy
yép kweitar 8l T yevéoOau év § éoTi.  TO Yip Kwobuevoy mwoléy
wo kwebrat suggests that he read dua 8¢ kal <els Tolro uera-
BdXhew (? kivelrar) v & éore kal)> ék Tovrou, kr\. The moving
object is, ex hypothesi, all the time moving towards A ; but*
it is already at A when it starts, and it is absurd thai a thing
should change its place in order to reach a place it already
occupies. But Themistius 230. 19 ff. and Philopenus 846. 20
appear to have had our text.—C.]

@ [This sentence is ambiguous. Possible meanings are:
g) ¢ Its change starts from a position which it does not occupy.’

uppose a man at A throws a stone up to a height C, from
which it falls back to A. The stone really begins to fall from
C; but if we are to say that the whole motion from A to C
and back to A is one continuous motion, we must say that
the falling starts from A—a position which the stone does
not in fact occupy when the falling-motion begins. (2) * Iz
shifts from a condition in which it us not.” On reaching the
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ments to and fro on “a straight line are-opposite
movements, it will be moving in opposite directions
at one and the same time. And moreover it would
start its reverse movement from C back to A before
it had got to C where it is reversed.® All this
being impossible, then, it follows that the movement
must stop at C. And so the movement is not
a single one, for a movement that is severed by
cessation is not one but two.

A further general consideration will establish the
point for every kind of ‘ movement,” whether local
or not. A thing susceptible of change, whether of
quality, quantity, or position (and we have seen that
there are no other ways of changing), is also suscep-
tible of the corresponding stationary and wnchanging
state. ?Also, if a change of any kind alters from
time to time—I mean alters in direction, not merely
as to the point it has reached—this adopting of a
new direction involves the subject resting from
change in the previous direction; for rest from
change in any direction means  privation of it.”¢
Granted, then, that changes to and fro on the same
line are contrary and so cannot go on at the same
point C the stone shifts from moving away from A to moving
towards A. But if the motion is one and continuous, it was
always moving towards A and so was never in the condition
of moving away from A. This interpretation would account
for ueraBdiie being used instead of ¢éperar—C.]

® [The assumption stated in this sentence can also be
interpreted : ‘ If a thing that is undergoing, otherwise than
eternally, some u})articular change—* particular *’ meaning
not some particular part of the whole change, but a change
belonging to one of the indivisible species of change—must
have been previously in the state of rest opposite to that
particular motion.’—C.]

¢ i.e. the absence of change in that direction in a subject
naturally capable of such change.
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time, the movement from A to C cannot be going
on simultaneously with the movement from C to A ;
and since this latter motion, not being simultaneous,
has still to occur, the motion towards C must
first have stopped at C, this being, as we saw,* the
‘rest’ which is opposite to motion from C. All this
makes it plain that the movement which reverses
its direction is not continuous.

Or (to generalize by taking an example of a change
other than that of locality) suppose that a thing has
ceased to be not-white and has become white at one
and the same instant. If, then, the alteration to white
and the reverse alteration from white are one con-
tinuous process and the white does not remain in exist-
ence for any time at all, that means that the having-
ceased to be not-white and the having-become white
have occurred at the same moment as the having-
become not-white : the time of all these three events
will be the same.

And note that the continuity of the time does not
involve the continuity of the modification, but only
that one modification succeeds the other (and counter)
modification. And how can contraries like black and
white have as their extreme the same point ?

Rotatory motion, on the other hand, we may
suppose to be uniform and continuous without any
impossible consequences. For a mobile revolving in
a circle from point A round to point A again is main-
taining one identical tenor in its movement, and so
is moving all the time to the same point it is moving
from until it actually reaches it ; but it will not be
undergoing simultaneously two motions that are
either contrary or opposite. The motion to a point
is not always either contrary or opposite to the
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1 [Simplicius’s paraphrase (1309. 13) shows that he read
dmd Tol adrod eis avré (though in the lemma (1808. 83) Diels
writes d¢’ éavroi els éavré), and his lemma reads 7 8¢ xar’
edfeiav els dA\ho. Themistius 2381. 24 dn’ airol eis avré, %
8¢ kar ebfelay dm’ avrol eis &\ho (4¢’ airol eis adrb . . . d¢
abrod conj. Spengler). Our wss. have ¢’ adrol (or éavrod)
eis 0 (10 om. FHI) airé (éavré F), % 8¢ xar’ edfciav d¢ adrol
(or éavrot) eis &ANo. The Oxf. Trans. reads d¢’ abrol els airé
. . . 4¢' alrod eis &\\o. The choice lies between this and
Simplicius’s reading.—C.]

¢ [In the diagram the motions along the diameter (A to B

and B to A) are both ‘ opposite’ and * contrary,” because

contraries in place are defined as ‘being

C at the maximum distance from each

/Z other,’ and this is true of the points A

and B on the line AB. The motions

A g along the arc (A to C and C to A) are

not ‘ contrary,’ since A and C are not at

the maximum distance; but they are

‘ opposite’ as traversing the same course in

opposite directions. ~ But in travelling round the whole circle

from A back to A, the mobile is not undergoing two con-

trary or opposite motions a¢ the same time, although it is all
the while travelling both from and to the same point.—C.]
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motion from that same point : the two motions are
contrary if they are on the same straight line—
along the diameter of the circle, for instance, the one
motion is in the local sense ‘ contrary ’ to the other,
in that the two ends of the diameter are at the
greatest possible distance from each other—while
the two motions are opposite only if, in going from
and to the same point, they traverse the same
line.® So there is mnothing to prevent the move-
ment of rotation from being perpetual and without
interruption; because in a circular movement the
mobile is always going to the same point that it is
coming from, but in a movement on a straight line
it is always going to the point opposite to that which
it is coming from. Also on a circle the progress of
the movement is never at the same points, whereas
the rectilinear movement is at the same points
repeatedly.? So the movement that is always
going forward to another and another may be con-
tinuous, but a movement which is at the same points
repeatedly cannot, for that would involve moving in
opposite directions at one and the same time. Thus
it is impossible to move continuously upon a semi-cir-
cumference, or any other arc whatever, for that would

¢ [The Oxf. Trans. renders év Tols avrois ‘ localized within
fixed limits,” following Themistius 231. 25 and others, who
explain that whereas the straight line (or the arc) has an
‘actual’ beginning and end, between which the motion
must oscillate, there are no such limits anywhere on the
circumference of a circle. But 240 a 83 & uépy (the parts of
a rotating sphere) odx ésrw év 7 alT$ oUdéva xpbrov, elra
xal 70 8Nov ueraBdA\e: del eis érepov suggests that év.rois adrols
means ‘at the same points —the movement is always going
on to ‘another and another’ point of its progress, whereas
a vibratory rectilinear movement recurs to the same points

again and again.—C.]
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¢ Which, as we have seen, must break the continuity.

® Which is a term you would not apply to mere changes
of local position.

¢ [Cf. 187 a 30.—C.]
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involve recurrent retracing of the course and a series
of changes in opposite directions,? inasmuch as on no
such arc can the extreme limit of departure from the
starting-point coincide with that starting-point itself ;
whereas in the movement on a complete circumfer-
ence that coincidence is realized, so that it alone is
self-completing and re-entrant.

This analysis also makes it plain that none of the
other kinds of change can be sustained in continuity,
for all such changes do in fact retrace their move-
ment repeatedly. In the case of change of quality
all the intermediate stages would have to be retraced
in the inverse order, and in quantitive changes the
intermediate magnitudes, and analogously in genesis
and evanishment ; for it makes no difference whether
the recognized intermediary states are many or few,
or whether we interpolate new ones or eliminate the
accepted ones, since in any case the change must
make its progress recurrently through them in the
reverse direction if it is to be sustained.

From all this it follows that the physicists who say
that all objects of sense are in uninterrupted motion
and change are mistaken. For the motion or change
they speak of must be one or another of those we
have just shown to be intermittent ; and indeed the
thinkers in question lay special stress on one of these
very changes, namely the qualitive one; for they
say that all things are in a state of flux ? and decay,
and moreover they regard genesis and dissolution
as mere qualitive modifications. But our present
argument has shown, of all motions in general, that
there is no kind of sustained motion or change that
can be continuous except that of rotation ; and this
excludes both qualitive and quantitive change.
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CHAPTER IX

ARGUMENT

[The priority of rotation to all other forms of locomotion is
easily shown. We may dismiss as compound and derivative
all species of locomotion ewoept the rectilinear and the circular,
and of these the circular is prior, (1) as being simpler and
more complete and capable of never coming to an end (265 a
13-27). Adiso (2) on a circumference there is not (as on a
straight line) any definite starting-point or finishing-point
JSor the motion. The centre is the only beginning, middle, and
end, and the rotating body moves round, not towards, the
centre. Hence a sphere as a whole does not change its place,
though it moves continuously (a 27-b 8). (3) Rotation
must be primary because it is the measure of all other
motions, and conversely it must be the measure because
primary (b 8~11). (4) Rotation is the only motion that can
continue with a uniform velocity. Physical bodies moving
in a straight line increase their velocity as they approach
their proper place (and decrease their velocity as they are
JSorced away from it) (b 11-16).

265213~ OTt Se TQV dopdv 1 KvKAog[)opw. TpLTY, 81])\011
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u@Mov. dmewpov uév yap odk éomiv edbelav dépe-

@ [Consequently, from this point onwards, all movements
from place to place except rectilinear movement may be
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Let this then suffice in proof that there can be no
movement sustained without limit or continuously
except rotatory locomotion.

CHAPTER IX
ARGUMENT (continued)

The primacy of locomotion over all other forms of change
is supported by the testimony of all physical philosophers.
Empedocles’ Love and Strife and Anaxagoras’ Mind cause
change of all kinds by ‘ combining’ or ‘ separating’ (i.e.
moving in space) material particles. The Atomists attribute
only locomotion to their primary bodies or atoms. The
ITonians explain the formation of a differentiated cosmos by
‘ condensation’ and ‘ rarifaction’ (i.e. bringing matter more
or less closely together). The Platonists make the self-
moving soul the principle of all kinds of change, and self-
motion means locomotion. Finally in common wusage
locomotion is the strict and proper sense of * motion '—the
term we have used to cover locomotion, change of quality,
and change of quantity (b 16-266 a 5).

Su]mmary of conclusions reached in Chaps. I.-IX. (a 6-9).

It is easy to show that rotation is the primary form
of locomotion. ILocal movement, as already said,
is always either rectilinear’or rotatory, or a com-
bination of the two, and the things combined
necessarily take precedence of the combination
formed out of them.* And, of the two comparatively
simple movements, rotation takes precedence of
rectilinear motion, as being the simpler and more
self-completing. For no mobile can travel all along

dismissed as derivative, and it will be enough to show that
rotation is prior to rectilinear motion.—C.]
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¢ [Nothing can actually travel a rectilinear distance longer
than the diameter of the spherical universe.—C.]

b [The rectilinear movement is ¢ incomplete and must come
to an end ’ in either case, for the movement which returns on
itself is nothing but two movements of which this is true.
It can go no farther when it has reached one extreme or the
other ; and it is incomplete or imperfect in that it cannot
‘ knit the end to the beginning ’ (264 b 27): for the straight
line can always be extended, whereas the circle 1s once for all
complete. Cf. De caelo 286 b 19.—C.]

¢ [d¢pbapror here seems to mean ¢ capable of not coming to
an end’ (rather than ‘¢ incapable of coming to an end’), as
the opposite of ¢faprév ¢ incapable of not coming to an end ’ 5
for rotation can stop, but need not; whereas rectilinear
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a straight line that has no limit; in the first place
because there is no such line,® and in the second
place because, even if there were, no mobile would
effect the transit over it, for the impossible does not
happen, and it is impossible to traverse to the end
that which has no limit. And as to movement on
a finite straight line, if it returns upon itself it is
compound and consists of two movements, and if
it does not return upon itself it has no intrinsic
completeness and must be broken off.? Now that
which is fully developed precedes that which is un-
developed, alike in nature, in definition, and in time ;
and that which is capable of not being broken off ¢
in like manner precedes that which must be broken
off. Again, that which can be eternal precedes that
which cannot, and movement of rotation can be
eternal, whereas no other movement or change,
whether local or of any other kind, can be so. For
in all these other cases the movement must stop, that
is, be broken off and put an end to.

Nor is it anything strange that rotation should be
uniform and continuous and rectilinear motion not.
Motion on a straight line has a definite beginning,
middle, and end, all of which it contains in itself in
such a way that the mobile has a defined starting-
place and goal (for the limit of a movement, whether it
be its whither or its whence, always implies cessation).
Motion round a circumference, on the other hand, has
no such defined elements ; for why should any one
point on the line rather than another be regarded
as a limit? Any point on the circumference is
indifferently a potential beginning, middle, or end

movement must stop. The next sentence puts it more
strongly : rotation is capable of never coming to an end.—C.]
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265 b uéoov kal Télos—awor del 7é Twa' elvar év dpyh
ral & réder kal undémore. 8u6 KkwelTar kal Hpeuel
mws 1) oalpar Tov adTov yap karéyel Témov. al-
Tov 8 & mdvra ovuPéfnke Tadra T kévTpp—
kal yap dpxn kol péoov Tob peyéfovs kal 7élos

5 éorlv—woTe, dio 70 &w elvar Tobro ThHs TeptL-
pepelas, odrk &orw Smov T pepduevor rpeurioet

s diedAvbds- del yap déperar mepl T6 péoov, a

ob mpds 16 éoyarov. dwa 8¢ Tobro uével del Te

Npepel mws 76 SAov kal kweltar cuvexds.

ZvpPaiver 8 avrioTpddws® kal yap Eti uérpov

T@V kwijoewv 1) mepipopd éoTi, mpdTNY dvarykaiov

admy elvar (dmavra yap perpebrar TH mpdTW)*

ral di6TL mpdTY, péTpov éoTi TGV dAAwY.

(=

1

1 [rwa om. EK. Themistius’s paraphrase is (232. 32) del
obv év dpxf xal del év Téhey, ignoring kal undémore. If rwa is
omitted, the subject of elvar is THr weprpepd klvnow.—C.]

2 [The reading of the Tauchnitz edition 8i& 8¢ 70 Tolro (sc.
T wéoov) pévew might be supported by Themistius 233. 8
érel Tolvur ol €ml 70 wépas dANG mepl TO mwépas kwebrat, Tolro 8¢
del év radTg péver, k)., Philop. 849. 16 repl 7o tdiov kévrpor
axtvyrov pévov, Simplic. 1816. 22 uévovros del rof mepl 8 %
kivnots ylverar, All three commentators feel the need to
mention that the centre does not move. E obtains this sense
by reading &b (in the late sense of ‘because ’ = duére) for .
But the other mss. read diud 8¢ Tofro uéve ¢ for this reason the
sphere stays where it is,” 7.. does not move from place to
place. The point here is, not that the awis is stationary
while the ‘rest of the sphere moves round it, but that the
sphere is stationary as @ whole (jpeuct Tws 73 8\ov), and all the
time it is revolving ‘occupies the same place’ (rov adror
karéyet Témrov, 1. 2).—C.]

¢ [rwa (if itshould beretained at all) is ambiguous. Other
possible meanings are: (1) ¢ So that you can say that there”
are always some parts of the rotating body at a starting-
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of a movement of rotation, so that any points you
take are at beginning-and-end places potentially
but none of them actually. And thus a rotating
sphere is moving in one sense, and (since as the frame
of reference for internal positions it is constant) at
rest in another.? The reason of which is that all
the elements which are distinct in a straight line are
attributes of the centre in a circle or sphere ; for the
centre is alike the beginning and middle and end of
the measure of ¢ a circular magnitude, so that, none
of these limits being on the periphery, there is no
position on that periphery at which the mobile must
rest as having passed through to the end of its move-
ment, for it is always being carried round the centre
and never to any extreme point; and therefore the
whole sphere is stationary and motionless in one
sense, and moves continuously in another.

Note also this reciprocal relation. It is rotation
(of the farthest heavenly sphere) that is the measure
(in time) of all movements,® wherefore it must be
primary, for it is by what is primary in their kind that
all things are standardized or measured. And again
it is because rotation is primary that it is the measure
of all other kinds of movement or change.

point or at a goal, or you can equally well say that they are
never at either.’ (2) ‘ So that we can say of cerfain things
(sc. things that rotate about an axis) both that they are
always and that they never are at a starting-point and at a
finishing-point * (Oxf. Trans.).—C.]

b See Introd. to Bk. IV., Vol. L. p. 270.

¢ [*Of the space traversed’ (Oxf. Tr.). Simplic. 1815. 12,
the centre is ¢ beginning’ in that the circumference is every-
where' at an equal distance from 1t; ‘end’ in that all radii
from the circumference end in it.—C.]

¢ [Cf. 223 b 18, uniform rotation is the best measure,
because the easiest to count.—C.]
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papTupodior wdvres Soot mepl Kumjoews memolnyTal
pveiay: Tas yap dpxds avTis dmodiddact Tols Ki-
20 vodior ToladTny kivnow. Siudkpiols yap kal oUy-
Kpiots Kunjoels kaTd Témov €lolv, obTw 3¢ kwobow
€ I3 1 \ ~ \ \ \ 7z
7 Qlia xal 76 Nelkos—r0 pév yap diakpive
\ \ 14 3~ \ 1 -~ 7
76 8¢ ovykplver adr@v—rkal Tov Nodv ¢ ¢now
*Avaéaydpas Siakplvew Tov kwijeavra mpldTov.
opolws 8¢ kal doov TowavTyy pév oddeulav alrioav
/ \ 1 \ \ -~ 7 1 \
25 Myovou, 8ua. 8¢ 16 kevov kiwelofal daoi: kal yap
obroL Ty katd Témov kivnow wkwelofar Ty Piow
Ayovow: 1) yap Oua TO kevov kivmois dopd EoTiw
o 3 ’ 1 ~ 8: :/M ,8 ’ e 7
ds & Tomw} Tév & dAwv oddeulay Imdpyew
~ ’ 3 A ~ b /’ E4 3 4
Tols mpddTols aMda Tols €k ToUTwy olovrar adéd-
veolar yop rkal POivew kal dMowdobar ovyrpue~
névay kai Swakpwouévwy TéY Arduwy cwudrwv
L [gops Eorwv s év Témy, * (is) in a sense motion 1 space’
—‘in a sense,’” because Aristotle does not admit the exist-
ence of empty space or of motion through it: ¢opd éorw
os év émp EX 2 gopd éori kal ws év Témy cett. Bekker (trans-
lated by Dr. Wicksteed). (I assume that when éore was
understood as the copula with ¢opd, ral was inserted to help

out—rather inadequately—ihe remaining &s év téwp): ¢opd
éorw év Témp Simplic. 1319. 7 (paraphr.).—C.]

¢ [In the case of natural (but not of * violent > or unnatural)
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Again, it is rotation only that can be uniform ; for
natural movements on the straight are never uniform
as they pass from the beginning to the end, for in
them the mobile moves more rapidly in proportion
as it is further from the position of rest,® whereas in
rotation, and in rotation alone, the beginning and
end are not inherent in the path of motion but
external to it.

That local movement in general takes precedence
of other forms of change is testified by all who have
treated of motion : they all assign as the principles
of change just the very things that exemplify local
motion. For ‘resolution’ and ‘combination’ are
local movements ; and ‘attraction’ and ‘repulsion’?
likewise, inasmuch as the one severs and the other
combines. Anaxagoras ¢ too says that Intelligence,
the first mover, severed things out. And it is the
same with those ¢ who allege no suchlike cause, but
declare that things move because of the void; for
they too say that the movement or change of natural
substance ¢ is the local one, for the motion which the
void makes possible is local, just as if it came about
in a place; whereas changes other than local are
never regarded by these thinkers as affecting the
primary substances but always as derivative; for
growth and qualitive change they consider as caused
by the combination and resolution of the atoms. It

motion ; cf. 230 b 24. Hence, as the Oxf. Trans. notes, the
middle dgloryras, ¢ removes itself.’—C.]

¢ [The Love and Strife of Empedocles.—C.]

¢ [Frag. 18, «xal 8oov éxlvnaev 6 Nofs, mwdy rolro diexplfn,
and Frag. 12.—C.]

4 [Leucippus and Democritus.—C.]

e [mhp pbow, TovréoTe T4 puoikd kal mpdra kal dToua cOLATR,

Simplic. 1318. 33.—C.]
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85130 paoly. TOV adTov 8¢ Tpdmov kai Sool Sud mukvéTHTA
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&r 8¢ mapa Tovrous of Ty Yuyny alriov worolvres
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paoe T@v rkwovpévwy, kel 3¢ 76 {Pov kal mav

2668 70 Eupvyov TNV katd Témov €auTé Kivmow. Kal
Kuplws 8¢ kwetobal dauev pdvov 76 kwoduevov
kate Témov: dv & Tpeuf pév & & adTd, ad-
Edvyrar 8¢ %) H0lvy B dAowoduevor Tuyydvy, TH
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axivyrov, elpnTat.

o [Anaximenes, with whom Aristotle would group Thales
and Heracleitus. Cf. 187 a 12 ff.—C.]
b [Plato (Phaedrus 245 ¢) and his school.—C.]

CHAPTER X
ARGUMENT

[The Prime Mover is without parts or magnitude. To prove
this, some premises must first be established (266 a 10-12) ¢

(1) Nothing finite can cause a motion that will occupy an
unlimited time. This can be shown by considering the work
as done piecemeal by a fraction of the finite mover (a 12-24).

(2) A finite magnitude cannot contain an infinite force ;
Jor it can be shown that otherwise a finite and an infinite
Jorce would take the same time to effect the same movement
(a 24-b 6).
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is the same too with those ¢ who get genesis and
dissolution out of density and rarity, for it is by draw-
ing together and separating apart that they get these
dispositions. And yet again those ® who think the
soul is the cause of motion take their place in the
same rank, for they declare that the self-moving
is the principle and initiator of the movements of
all things that move, and the movement which an
animal or other living creature produces in itself
is local movement. And in fact it is only what is
moving in the sense of changing its place that we
primarily and properly say is * moving’; if it abides
in the same place but grows or contracts or changes
its qualities we say that it is moving ‘in a way,” but
not just that ‘ it is moving.’

We have now said what needed saying in demon-
stration of the fact that movement always was and
always will be throughout time, and to show what is
the principle of this everlasting motion, and what is
the nature of the primary movement, and what is the
only movement that can possibly be eternal, and that
the prime mover is itself motionless.

CHAPTER X
ARGUMENT (continued)

(3) 4 finite force cannot reside in an infinite magnitude.
Proofs of this (b 6-24).

Summary of these results (b 25-27).

Before proceeding to the conclusion, a problem of locomotion
must be solved : How can a missile continue in motion after
it has left the thrower’s hand ¢  The original agent imparts
to an intermediary (air or water) a motive force which is
gradually exhausted. The theory that the effect is produced
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ARGUMENT (continued)

by ¢ mutual replacement ’ in the intermediary will not account
Jor the observed fact (b 27-267 a 20).

To resume the main argument : The single continuous
motion which we have seen must exist in the world can be
caused only by a mover which 1s not moved or changed in any
way. This mover must be felt at the circumference, rather

g A ~ > > by 3 ~ 5 \ \

266210 OTt 8¢ 7007 duepés dvaykalov elvar ral undév

Exew péyebos, viv AMywuev, mpdTov mepl TV
mporépwy adTod doploavtes.

4 2 aQ A b4 124 3 4 IQN

Tovrwy & év pév €otw 61 oy oldv Te 0dd&y

¢ [I have substituted for Dr. Wicksteed’s rendering of
this paragraph an interpretation published in the Classical
Quarterly, xxvi. (1932) p. 52.—C.]

Dr. Wicksteed (supported, as he thought, by Aquinas)
explained the use of the phrase év mhelove vap 70 ueifor here
by supposing that Aristotle is thinking of the time it takes
for a mobile to pass a certain point, or in other words, to
Jrank its boundary, not of the time it takes to advance a
—> certain distance for, if the
' whole and all its parts move
) with a uniform motion, it
takes no longer for the whole
to advance a certain distance
than for any part of it to do so, but it does take longer for
the greater bulk of the whole to frank its boundary than
for the lesser bulk of the part to do so.

Now in any time however short there can be movement,
and whenever there is any movement some portion of the
mobile will frank its boundary: in a longer time a greater
portion, and in a shorter time a lesser portion. Thus the
time during which a limited force causes uniform motion in
a limited mobile is proportionate to (and can be measured
by) the magnitude of that portion of the mobile that it
causes to frank its boundary.

If the mobile, instead of being rectangular as in the first
diagram, is circular or spherical, and the movement instead
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ARGUMENT (continued)

than at the centre, of the spherical universe ; for there the
motion is quickest (a 20-b 9).

If the mover were itself in motion, the motion it caused
could not be continuous (b 9-17).

The Prime Mover cannot, then, be either a finite or an
infinite magnitude. Therefore it has no parts or magnitude
(b 17-26).—C.]

LeT us now go on to show that the first mover
must necessarily be unsusceptible of partition, and
so not dimensional. This will involve the antecedent
establishment of certain theorems, the first of which
is as follows.

@]t is impossible for a limited motor to cause a

of being rectilinear is rotatory, the same line of reasoning is
still applicable: the time occupied is then

measurable by the magnitude of the sector
to frank its boundary.

If this view is accepted, the passage
266 a 15-24 will be paraphrased as follows,
and its application to the subject in hand,
viz. the uniform rotation of the limited uni-
verse, and the agent which causes it, will be
obvious.

‘Let A represent the limited motor (capable of causing)
B the limited mobile (to pass a point or to frank its boung-
ary) and C illimitable time. Now let D cause E, a part of
B (to frank its boundary).

[Note that this does not mean that the motion caused by
D is confined to the part E, but that it causes enough move-
ment (in B) for E (and no more) to frank its boundary.]

¢Then the time 1t takes (Z) cannot be as great as (the
illimitable time) C; for it will take a longer time for a
greater amount (of B) (to frank its boundary). Therefore
Z is not ilhmitable [see the note on this argument on p. 112].
So taking it in this way (that a part (D) of the motive power
(A) can move (B) durin% a definite stretch (Z) of time),
by adding one D to another I shall make up the (finite) A,
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1 [r6 Oxf. Trans.: rod codd.—C.]

and by adding one E to another I shall make up the finite
B; but I shall not use up the time by deducting a correspond-
ing length for each such addition, since it is illimitable.
Therefore the whole of A (the sum of all the D’s) will take
only a finite period of the time C to move the whole of B
(the sum of all the E’s, past the point, or to cause the whole
of B to frank its boundary). So an illimitable motion can
not be imparted to anything by a finite mover. Thus it is
clear that a finite mover cannot cause motion during illimit-
able tume.’

To take the example of the ship-hauling. Suppose the
point to be passed is represented by a post level with the
prow of the ship: if 50 men (D) can haul half the ship (E)
past the post in an hour (Z) but ‘are then exhausted and can
do no more, 50 other men (another D) can haul the remain-
ing half (another E) past the post in another hour (another
). Therefore the whole gang of 100 men (A), .¢. both the
shifts of 50 men (both the D’s), will take only a finite time
two hours) to move the whole of the ship (B) past the post.

ut it does not necessarily follow that if the whole gang
work together for an hour they will produce the same result
as if they work in shifts of 50 men, each shift working for
an hour.

¢ [The argument contemplates a finite mover and a finite
moved, each of which is not duepes ral undéw Exor uéyebos
but can be considered as divided into parts operating separ-
ately. The difficulties raised about the interpretation turn
on the apga.rent fallacy in the phrase év mhelore yap 0 peicor,
which at first sight seems to mean that the greater Jforce (A)
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Liev 6& 1re7repa0',u.éw7 Tis 6 AB (sc. xpbvos, ¢f. 79 A xpbvo,
b1): & ¢ &6 (s om. EK) AB 7re1repazmém Tis codd. Erther
& 7@ 8 AB memepaopévy s (Oxf. Trans.), or 6 & AB & ¢
wemrepaouérn Tis is possible. Simplic. 1324, 30 (paraphr.) 70

')1 wemepacuévmy Exov SUvapwr TO alrd kwihoer év wAelovt xpbrey
7¢ AB perhaps slightly favours the order of words I have
adopted.—C.]

in all. But 10-times a finite time is finite and will not ex-
haust the infinite reserve. Therefore the unit-time in which
the 10 colliers (the whole of A) move the 10 sacks (the whole
of B) is finite. The principle that the fractional force can
deal with a multiple of its proper load, if allowed to take
it piecemeal, was stated at 250 a 10 (see note there). So it
is not necessary to suppose that D must be a larger fraction
of A than E is of B (Simplic. 1322. 8).
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taking it in this way (i.e. taking the work as done
piecemeal, a fraction at a time), by adding one D
to another I shall exhaust the (finite) A, and by
adding one E to another I shall exhaust the (finite)
B; but Ishall not use up the time by deducting from
it a corresponding length for each such addition,
since it is unlimited. Therefore the whole of A
(the sum of all the D’s) will take only a finite period
of the time C to move the whole of B (the sum of
all the E’s). So an unlimited motion cannot be
imparted to anything by a finite mover. Thus it
is clear that a finite mover cannot cause a motion
during unlimited time.

Proceeding next to the general proposition that an
unlimited power cannot reside in a limited magnitude
we take our line as follows. Let us define the greater
power, in every case, as that which produces an equal
effect in less time, whether it be heating or sweeten-
ing or hurling or, to put it universally, effecting any
kind of change. If then a limited subject had un-
limited power, the object on which it exercised that
power would clearly experience some effect, and
that more intense than would be produced by any
other, for unlimited power must exceed all other.
But it is impossible to assign any period of time that
would correspond to this. For let A represent the
time in which the unlimited force heats the object
or thrusts it to a certain distance, and A + B the time
in which a given limited force would produce the

Aristotle does not mention the factor of distance (or extent
of any sort of change), but unless some finite distance is
intended, it is nonsense to say that ° it takes longer to move
the greater amount.” I take him to have in view any finite
extent, however great.—C.]
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1 [mhelw : mhelwr THY. Simplicius 1841. 11 read mheiw, but
paraphrases mhelwy (AN év T uelfove Tob éNdrTovos kaTd TO
avrd eldos Ere whelwy Eorac f) dvwauts). mhelw (évdéxerar elval)
can be defended as meaning ‘ It is possible for the power to
be greater (and therefore I am entitled to argue from the
case in which it is greater).”—C.]

¢ [A is supposed to be some fperiod of time, however short,
and the limited force must, of course, take a longer time
(A +B). I can now reduce the excess of A +B over A to
nothing (or less than nothing) if I augment the limited
force by adding any constant amount as often as is required.
Each addition will subtract a corresponding fraction from
the time B and so I can cut down A +B to A (or to less
than A). But then a force that, however augmented, is still
limited will do the work in the time allowed for the unlimited
force, which is impossible. (This paragraph has been partly
re-written).—C.]

b [Literally, ‘ It is true that the greater power may reside
in the lesser body (a seed contains enough to produce a large
tree ; so why should not the converse be true, and the greatest
of all bodies—an infinite body—contain less than an infinite

ower ? Simplicius) ; but still more is it possible that the
arger body should contain the greater power ’ (or * that the
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same effect.? Then if I increase this given force by
equal increments successively I shall sooner or later
arrive at the point at which the effect will have been
produced by the limited power in time A (for by
successive additions I can make the power exceed
any given limit, and by corresponding subtractions
can make the time fall short of any). In this way
the limited power will take the same time as the
unlimited in effecting the movement. But this is
impossible. Therefore no limited body can have
unlimited power.

It follows also that the power of an unlimited body
cannot be limited, although ? there may be cases in
which the smaller body has the greater power, as
well as the more obvious cases in which the greater
power accompanies the greater size. For let AB

@ C A_
1 2 3
Z 6 E
11
3z 1

represent the unlimited body. Then the section
BC will have a certain power, which would take a
certain time to move D. Let EZ represent that time.
Then, by the inverse ratio, twice BC will produce the
same effect in half EZ ¢ (6Z). So by continuing the

larger the body, the greater the power it contains,’” if two
bodies of the same kind are compared).—C.]

¢ [¢orw vyap alry % dvadoyia, ‘for let us assume that pro-
portion,” viz. 2:1, doubling the force and halving the
time, for]the sake of argument. Any other would do as
well.—C.
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20 Sdvaus, domep kal mAffos kal péyefos 76 Vme-
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@ [Or, ‘but each time (I make such an addition) I shall
obtain a smaller fraction of the time allowed (i.e. the whole
time EZ); for as the additions to BC form the series 1, 2, 3,
4 ...mn, so the time-fractions form the series 1, %, %, %
.+ + 2, never reaching o). Hence the force (in the unlimited
body AB) must be unlimited. For it exceeds any limited
force ; and any limited force (BC or any multiple of BC in
the series) must correspond to a limited time (EZ or the
corresponding fraction of EZ in the series) ; for if a definite
force takes a definite time, a greater force must, according
to the inverse ratio, take a correspondingly smaller fraction
of time, but still a definite fraction (which will never dwindle
to 0). But (the time corresponding to AB must accordingly
be less than any finite amount, and the corresponding force
must exceed any definite amount ; and) any force—just as
any number or magnitude—that exceeds any definite amount
is unlimited.” Thelast sentence is ungrammatical, equivalent
to Simplicius’s paraphrase (1342. 32) dmepos 8¢ wioa ddvaus
brepBdANovaa wavrds wpopuévov domep xal wAHbos kal wuéyebos.

—L.
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like additions I shall never come to the end of AB,
2but I shall sometime come to the multiple of BC
which will move D in less than any given period of
time. The motive power of AB then has no limit,
for it exceeds any limited power you may choose.
Again, the time taken by a limited force to effect
the movement must itself be limited, for if so much
force can effect it in so much time, then a greater
force will effect it in a less, but still definite, time,
in the inverse ratio; but an unlimited force (as
with an unlimited number or size) must exceed any
limited force.? An alternative proof is as follows.
We shall take a certain definite force of the same
kind as that supposed to be in the infinite body, and
let this force we take reside in a limited body and
be an exact measure of the force supposed to reside
in the unlimited body.c

® And unless the force could increase above any assign-
able limit the time could not decrease below any assignable
limit. Therefore the smallness of the time taken by a Iimited
force is itself limited.

¢ [This argument is left incomplete. Since the force (F)
supposed to be in the unlimited body AB is finite, we can take
a force (F’) which will be an ezact measure (say one-third) of
F, and let it reside in a finite body (CD). The two forces are
to be  of the same kind’ and will of course reside in bodies
of the same kind (e.g. the weights of two lumps of gold or of
any substance with a fixed specific gravity) ; accordingly the
forces will vary directly as the magnitudes of the bodies.
Therefore, since F’ is one-third of F, the magnitude of CD
is one-third (or in any case some definite fraction) of the
magnitude of AB. But that is impossible unless AB is of
limited size. Therefore AB—the body containing a limited
force—cannot be unlimited. Simplicius introduces a need-
less complication by not seeing that rarauerpeiv means
‘to be an exact measure of,” as at 233 b 8 and elsewhere.
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opoiws advvaTov Tol mpdTov wn dmTopévov undé
kwobvros wwelofar, AN dua wdvra ral kwetaba
\ ~ -~ -~
kal memadobar 6Tav 1o mpdTov Kwody mavonTal,
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1 [Either rocodror must be cut out Sas by the Oxf. Trans.),
though it is in all Mss. and in Simplicius 1345. 28, or olér T¢
kel (olov kal kwely E: olév 7o kal xwely F) removed as a gloss
on rowbror: ‘the first agent makes the air (an agent) of
the kind just described’ (by olov xwelv in the previous
sentence). The intrusion of olév 7¢ kwely is easily explained ;
but why should rowiror be inserted >—C.]

¢ Because if you break the contact of the original magnet
with the first bar of iron all the others instantly lose their
power; whereas in the case of missiles each successive
secondary agent becomes active as the previous one ceases
to be so. So the power is not exhausted all at once when
the first link in the chain ceases to exercise it, but is trans-
mitted with %radually waning intensity to each successive
link. [Cf. Plato, Ion 533 p, where Socrates tells Ion the
rhapsode that when he recites there is a divine power of
inspiration moving his hearers through him, ‘ like the power
in the stone which Euripides calls the Magnesian stone
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We have now proved that an unlimited force cannot
reside in a limited magnitude, and also that the force
residing in an unlimited magnitude cannot itself be
limited.

But before discussing rotating bodies it will be
well to examine a certain question concerning bodies
in locomotion. If everything that is in motion is
being moved by something, how comes it that certain
things, missiles for example, that are not self-moving
nevertheless continue their motion without a break
when no longer in contact with the agent that gave
them motion ? Even if that agent at the same time
that he puts the missile in motion also sets something
else (say air) in motion, which something when itself
in motion has power to move other things, still when
the prime agent has ceased to be in contact with this
secondary agent and has therefore ceased to be
moving it, it must be just as impossible for it as for
the missile to be in motion : missile and secondary
agent must all be in motion simultaneously, and must
have ceased to be in motion the instant the prime
mover ceases to move them ; and this holds good even
if the prime agent is like the magnet, which has power
to confer upon the iron bar it moves the power of
moving another iron bar.® We are forced, there-
fore, to suppose that the prime mover conveys to
the air (or water, or other such intermediary as is
naturally capable both of moving and conveying
motion) a power of conveying motion, but that this
though it is generally known as the stone of Heracles. This
not only attracts rings that are made of iron, but puts into
them the power of producing the same effect as the stone and
attracting other rings in their turn. Sometimes there is

uite a long chain of rings hanging from one another; but
gll the power they have depends on the stone.’—C.]
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o [Literally, ¢ And so it (the intermediary) moves something
else consecutive with it. And of this again the same thing
is true (that it ceases to be moved itself but moves the
next thing); waveraw 8¢ (se. kwodv), but this imparting
of motion by the intermediary does come to an end in any
case in which the moving power gets continually less as it is
im;)arted to each successive member of the series.’—C.]

‘ Elasticity > is the nearest equivalent. Of. 215 a 15
[Vol. I. p. 850 note a, where Simplicius’s definition of anti-
Peristasis is quoted. The Oxford Trans. renders it by

mutual replacement’ and refers to Plato, Timaeus 59 4,
79 B, ¢, &, 80 c. This last sentence and the following may be
more literally rendered : ¢ That is why movement of the kind
described occurs in air and water (their continuous structure
being suited to transmit motion in this way). Some describe
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power is not exhausted when the intermediary ceases
to be moved itself. Thus the intermediary will
cease to be moved itself as soon as the prime mover
ceases to move it, but will still be able to move some-
thing else. ¢Thus this something else will be put
in motion after the prime mover’s action has ceased,
and will itself continue the series. The end of it all
will approach as the motive power conveyed to each
successive secondary agent wanes, till at last there
comes one which can only move its neighbour without
being able to convey motive force to it. At this
point the last active intermediary will cease to convey
motion, the passive intermediary that has no active
power will cease to be in motion, and the missile will
come to a stand, at the same instant. Now this
movement occurs in things that are sometimes in
motion and sometimes stationary, and it is not con-
tinuous, though it appears to be. For there is a
succession of contiguous agents, since there is no
one motor concerned but a series, one following upon
another. And so there comes about both in air and
water the kind of motion that some have called anti-
peristasis.® But whereas the only possible solution
of the problem it suggests is that which has just been
explained, the theory of those who call it antiperi-
stasis would involve the simultaneity of the action
of every motor and the passion of every mobile in
the series, and the simultaneity of their cessation.

it as *‘mutual replacement,” but (though mutual replacement
may in fact occur) the difficulty under discussion cannot be
solved otherwise than in the way described above. More-
over, the process of mutual replacement involves that all
the members of the series receive motion and impart it
simultaneously and consequently cease to do so simultane-
ously ; whereas, etc.’ (see next note).—C.]
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@ [Literally, ‘Whereas the appearance that is in fact
resented (and has to be explained) is that of a single thing
the missile) kept in motion continuously (after the ornginator

of the movement, the thrower, has ceased to cause motion).
‘What then keeps it in motion? Not the same agent (but
one or more intermediaries which do not simultaneously
cease to move and to be moved).’—C.]

b T take this qualification to refer to the heavenly spheres,
or the bodies they bear upon them, which being subject to
the influence of other immaterial beings (which the primum
mobile is not) change their relations to the prime motion and
are therefore uniform with reference to their own axes but
not with reference to the prime axis.
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2 Whereas the fact is that the supposed continuity
of the movement of the single mobile which sets us
inquiring after the motor is only apparent; for in
fact it is not impelled by one and the same motor
throughout its course.

Now we have seen that there must be a continuous
movement somewhere in the sum of things, and that
it must be uniform, and that such uniform motion
must be that of some dimensional magnitude (for
that which is not dimensional cannot move), and that
such magnitude must be unitary and must be kept
in motion by a unitary motor (for otherwise the
motion would not be continuous, but would be re-
solved into a series of successive motions), and that
this single motor must itself be either in motion or
unmoving. Now if it is in motion (and is therefore
a physical magnitude) it will have to follow up that
which it is moving, and therefore be itself locally
changing, and moreover must be referred back to
some motor that causes its motion. This leaves us
where we were, and the perpetual recession can only
be arrested by supposing a motor that is not in
motion. Such a motor need not undergo any change
to preserve a constant relation with the mobile, but
can exercise its kinetic power without ever being ex-
hausted (for suchlike conveying of motion is not toil-
some) ; and such motion or change as it directly causes
must be uniform either uniquely or in the primary and
supreme sense, for the motor is subject to no change.
And for the motion to be uniform, the disposition of
the mobile to the motor must also be without change.?
Now the action of this unmoving cause must be
felt either at the centre or the periphery, for these
are the determining principles ; and since the swiftest
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1 [kdxnov HK Simplic, 1854. 8: 8hov cett.—C.]

2 [&AX s <dMhos>: dA\os F: d\hor E1K : aAN s cett. The
uncertainty of the readings in this sentence leaves it doubtful
how it is related to its neighbours. Simplicius 1356. 12
apparently read domep mdhar éNéxOn émi TGy purTovuérwy, el
Siacperds (Or dacperds yap: E has yap) dw ¢ aip kal (sic) 7o
U0wp kuvel.  dAN ds dANos del kwobuevoss duporépws & kTA., ‘as
we said in the case of missiles, since the air or the water
causes the motion as being divisible into parts. But (it
causes the motion only) inasmuch as one part of it after
another is set in motion (and moves the next)'; for his
paraphrase elmep diaiperds dw 6 dip kal 70 Bdwp, TolrerTw
ebdialpera xal elkivnra, kel wds 8¢ kwel 6 dfp; dANos del xal
d\\os kwobpevos kal ofrws kiwdv seems explicable only if he
read (as the beginning of a new sentencg’ AN\ s &\Xos (or,
less probably, dAA& w&s; @s dXhos). It is another question
whether his reading is right. The reading attributed to
him by the Oxf. Trans. érl 7év purrovpévwr, €l Siaiperds iw 6
dip 9 (sic) 70 Udwp Kiwel ENNos del kwvolpevos, may be preferred.
In printing ei 8¢ datperds kTN, as a separate sentence I am
providing a text which suits Dr. Wicksteed’s view of the
course of the argument.—C.]

¢ [Literally, ¢ circle,” i.e. circumference (raxeta 8¢ % Tof
KkVkNov  kivnous, Touréort tis mepipepeias, Simplic. 1854. 7).
In a revolving sphere the motion of a point on any circle
inscribed on its surface in a plane at right angles to its axis
is faster than that of any 1fPOint in the same plane that is
nearer to the axis. And if the universe is conceived as a
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movements must be those of the parts closest to the
moving force, and the movement of the outermost
sphere @ is such, it is there that the motive influence
is felt.

The question arises, however, whether it may not be
possible for a motor which itself is in motion to cause
a continuous movement in something else, not with
the specious continuity of a succession of thrusts, but
genuinely. Well, in such a case either (i.) the prime
motor itself must all the time directly thrust or
draw ? the mobile (or both thrust and draw it),® or (ii.)
there must be some continuous succession of inter-
mediaries other than the prime motor, as we just
now supposed to be the fact in the case of missiles,
and if these intermediaries are constituted by an
easily divisible substance, such as air or water, what
is causing the movement at any time will be the
particular division of that substance which at the
time being is in motion. In both cases (i.) and (ii.),
therefore, the movement is not one and unbroken,

nest of material spheres, each of a certain thickness, the
motion will be quickest in the outermost sphere. Simplicius
records a discussion as to what ¢ circle ’ is here meant and
where the Prime Mover can be. He ends with the suggestion
pihmore 8¢ év TQ Kkikhp Néywy év T E\w obpavg Néyer (1855.
38). This discussion may account for the variant &\ov here.
Cf. De gen. et corr. 336 b 3 % o 8hov (sc. ofpavod) popd,
meaning the motion of the First Heaven, as carrying with
it téxe whole system of concentric spheres (Joachim, ad loc.).

® [Cf. 243 a 15 ff. where it was shown that all forms of
locomotion of things that are moved by something else can
be reduced to pushing or pulling. A “twirling motion is a
combination of pulling and pushing: the man turning a
millstone is both thrusting away part of the stone and draw-
ing towards himself another part.—C.]

¢ And this alternative (i.) has been shown to be impossible.

4238



ARISTOTLE

267b 8° ody oldv Te plav elvar, AN éxoudrmy. udvy

2

t=%

-~ \ 2 7 >\ \
dpa. ovvexms N kel TO dkivyTov' del yap Spolws
¢ /7
éxov kal mpds TO kwoluevov Juolws éEfer kal
ovvexds.
Vé \ ’ \ L4 3 /.
Awwplopévav 8¢ TovTwy, davepdv éri ddvvarov
~ -~ ’
70 mpdTov Kwodv kal dxivnrov éyew T péyebos.
3
el yop péyelos éxer, dvdykm Hrov mwemepacuévov
ad7o elvar 1) dmewpov. dmewpov pév ody St odk
3 ys ’ 5 /! / 2
vdéxerar uéyelos elvar, 8édeikrar mpdrepov év
Tols Quoikols: 61t 3¢ 70 memepaouévov Advvarov
» /. 14 \ 14 3 /. z € \
éxew Stvapw dmewpov, kal o7t adtvardy Dmo me-
mepaouévov rwelolal v dmetpov xpdvov, dédeictar

25 vy, 76 8€ ye mpdrov kwodv dldiov kwel rklvmow

\ ¥y Ié \ ’ 14 > ’ /
Kat dmewpov xpdvov. davepov Tolvur ST ddialperdy
éoTi kal dpepés kai ovdeév Exov péyebos.

424



PHYSICS, VIII. x.

but successional. The only continuous movement,
therefore, is that which is caused by the motionless
motor, which ever maintains its own uniformity of
disposition and will therefore maintain a uniform and
continuous relation to the mobile.

All these points being established, it is clear that
the prime and motionless motor cannot have magni-
tude. For if it had magnitude it must either be
limited or unlimited. Now we have shown already,
in our discourse on Physics,? that there cannot be
an unlimited magnitude ; and now we have further
proved that a limited body cannot exert unlimited
force and that nothing can be kept in motion for an
unlimited time by a limited agent. But the prime
motor causes an everlasting motion and maintains
it through time without limit. It is manifest, there-
fore, that this prime motor is not divisible, has no
parts, and is not dimensional.

¢ [Book III. chap. v., 205 a 7 f.—C.]
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ABSTRACT : see Concrefe
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ACCIDENT, i. 141-163
ACCIDENTAL : see Incidental
ACHILLES, 1. 181, 183
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ACTUALITY, ACTUALIZATION
= Realization, i. 89, 198-197,
203-215, 227, 247, 249, 259,
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AFTER : see Before
AGENT : see Mover
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ARROW, The Flying, 1. 181-185
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Analogy with Nature, i. 125, 178
of Making, i 128, 125
of Usmg, 128, 125
ARTIFICIAL PRODUCTS s see
Natural Products
ASHES,1Water poured on to, i. 383,

341,
ASTRONOMY, Relation to mathe-
maticsand physies, i, 119,121
ATOMS—
Combination and Resolution of

of Matter, and Atomic Magni-
tudes, 1. 37, 47, 49, 223, 247,
257, 395, 397; 1il. 108, 115,
181-189, 297, 385, 887; see
also Indivisible
ATTRACTION and REPULSION,
il. 269, 283, 403
ATTRIBUTE
of ﬂi; Part, of the Whole, 1. 205 ;
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Poteilixt?l and actual, 1. 867-371 ;
AYTOM{A'irON, Meaning and scope
of, 1.
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g;gnot be accepted as an, ii.
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BECOMING : see Genesis
BEFORE and AFTER—
In Position, Movement, Time, 1.
385, 387, 417, 419
See a.lso Verhal Ambxg‘uxty, and

BEGINNING some-When, some-
Where, 1. 29 ; see also Origns
BEGINNINGS and ENDS, Actunal
and Potential, u. 279, 373-
3835 see also 11 563, 365
BELOW . see Above
BETTER, BEST:
Meaning of, 1. 123, 133, 169
The Belter occurs i nature, 1.

350
BETWEEN, defined, ii. 37
BISECTION = Dxchobom :
Actugl and Potential, bearmg on
continuity, i. 259; i, 109,
188, 881
See also Divisibility, Zeno
BOAT : Movement of boat and its
contents, 1 318; 1. 193, 195 ;
see also 1 313
BODY, Cannot be Illimitable, i
233, 235, 248
BULK:
an inseparable nttrlbute, i 861
Vanation in, i. 341, 369

CAUSE (airia):
General discussion, 1. 129-187;

of i 10
Classmcatwn of Causes, i. 129-

, 1
Efﬂcmnt, i 129 133, 167 ; see also
Mover
Essential (direct, determimate),
Incidental (indirect, mdeter-
minate), i 135-139, 149-163;
. 337
Formal, i. 129, 133, 165-169 ; see
also Form
Final, 1 131, 133, 169-187; see
also Goal
Matenal, i. 129, 133, 167
Subject
Purposeful Cause in art and in
nature, 1. 169-185
Rela{:;ons between Causes, 1. 165,
3,
CENTRE—
of Rotation compared with be-
428
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ginning, middle, end of recti-
linear motion, ii. 401
of Universe—
absolutely stable, i. 315
exerts active influence, i. 241,
243, 255, 345 ; i1 899-403
COHANCE (a.uroy.arov) : see Luck;
see also Incidental
CHANGE:
a wider term than movement,
ii. 19, 67, 73, 843
Agent and Patient of : essential,
mncidental, i virtne of a
part, 1. 9-18, 833-339
Whence and Whither of, i1, 11-15
Different kinds of, 1. 195 see also
Growth Locomotmn, Modi-
ficatio
Inc1dental i. 305, 807, 328; i1
347, 3
Pobentxahty of change inherent
1n matter, 1. 341, 369
See also Genesis, Locomotion,
Movement
CHAOS, i 281
CIRCULAR MOTION: see Loco-
motion (circular)
COGNITION see Understanding
COMING INTO BEING: see
Genesis
COMING TO A STANDSTILL,
TO REST, Meaning of, i1

7879
COMPLETE : see Whole
COMPLETENESS—
mcompatible with illimutability,
1. 253, 255; ii. 399
of Clrcumference, 1. 395
COMPRESSION - see Condensation
CONCEIVABLE distinguished
from possible, i 263
CONCRETE and particular con-
trasted w,th abstract and
general, , 12
CONDENSATION and RAREFAC-
TION :

the Antathetical Principles of
Modification, 1. 41, 43, 367-371
Manifestations of—
Contraction and Expansion, i.
321, 341, 367-371
Combination and Resolution,
1. 857, 403
involve locomotion, ii. 857, 403
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CONSCIOUSNESS, relation to

Time, 1. 419
CONTIGUOUS = Touching =In
contact :
Meaning and scope of, 1 307; 11
39, 41, 98, 147, 155
Agent and Patient must be, 1

205, 207
CONTINUITY, CONTINUOUS,
CONTINUUM :
Characteristics and Meaning of,
i. 28,1938, 259 ; 11.87-41, 55,98,
95, 107, 115, 117, 173, 845, 847
mherent 1n Magnitude, Move-
ment, Time, 1. 259, 385, 389,
395, 899 ; ii. 109
of Movement destroyed—
by discontinmity in—
thgsfznobzle, i1, 49-58, 57, 871,

the time, 1. 49 51, 57,3871-3583
the motor, ii. 53, 57, 419-425
the track, 11, 49, 65, 67, 61 .
by abrupt reversal of direction,
1. 369-873, 377, 879, 387-393,
899 ; see also 1. 363, 365
but not by continuous change
of direction, i1. 891-397
Specious contmmty of the suc-
cessional, il 891, 421, 423
No Contmuum mduxsxble, 1 23
397; , il 107, 109, 115, 127

35,
CO\ITRADIOTORIES see Oppo-

sites

CONTRAR.IES : see Extremes

CONTRAST, CONTRASTED
TERMS or COUPLES " see
Antithesis

CONVERGENT SERIES, Char-
acteristies of, 1. 247

COUNT, Distinction between the
things we count, the numbers
we count in, and the process
of counting, i. 389, 397

CURRENTS 1 homogeneous

mass, i 29
CURVATURE, Change of, i. 369
DEFINITION, Natuieand function
7

of, i. 13, 35,
DEMOCRITUS :
Belef 1n void, i. 51, 831
First Principles, ii. 277, 283

Theory of antithetical couples,
Theory of pnmary atoms, 1. 15,

51,
DENSITY and RARITY H
Nature of, 1. 61, 363-371; 11 357
are affections of matter, 1, 807-371
Bearm7g on theory of void, 1 363-
36

of medium affects velocity, i.
351-355 , see also Voud
Vanability of—
nherent 1n matter, 1. 367-371;
see also 1. 341
Relg;lon to movement, i. 365
3

See also Condensation
‘DEPART FROM’ and ‘ARRIVE
AT, terms only applicable
to an actual beginming and
end, 1. 378-379
DETERMINANTS : see Cause
DICHOTOMY . see Bisection
DIFFERENTIA—
not included 1 ¢ quality,’ 1i. 31
See also Form
DIRECTIONS—
Cosmically-determimed—
Influence of. 1. 279, 281
Stability of, 1. 279, 281
Physmally-determmed—
Relativity of, 1 279, 281
DISPLACEMENT, Bearing on
hypothesis of the void, 1. 359
DISTANCE:

Interdependence of distance,
motion and time with respect
to continmty (divisibility),
u 97-101, 107-111

wx;oggrespect to limitability, 1.
113
DIVERSITY : see Multiplicity
DIVISIBILITY .

Actual and coneeptual i, 229,
247, 249, 257, 373 ; 11. 93-101,
107-111, 115, 127-135, 141-147,
297, 329, 843, 381

Correspondence between Divisi-
bility of—

distance and time, 1 107-111,
%5, 117, 879 ; see also i1, 181-
7

of a movement and its con-
stituents, 1i. 127-135, 141-157 ;
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DIVISIBILITY (contd.)—
In what sense an unlimited
potentiality, 1. 247, 249 ; il
381, 383
See also Continwity
DOWNWARD : see Upward
DUALITY 1mplied 1n antithesis,
i 61 -

EARTH, at rest, i. 349
EFFECT: Relation to cause—
normal, incidental, i. 149
See also Cause
ELEATIC arguments given into
by some thinkers, i. 87
ELEATICS : see Melissus, Parmen-
1des, Zeno
ELEMENTS:
Natural trend of physical, i. 279,
308, 345, 349
Nature and number of, i. 15, 41-
49, 51-57, 59-67
Platf.’s tna& Aristotle’s triad,

EMBRACED IN, RESIDES IN:
Meenmg and scope of, 1. 325, 405,

EMPEDOCLES—
on Attract\on and Repulsion, ii.
269, 281, 282
on Chance, i 143, 145, 171
on Nature repeats 1tself i, 43;
ii. 269, 271, 281, 283
on Primal all-generative, ivs
on anary substances, 1. 41, 43,

51,
on Umt.y and Mult‘.lphcxty, i 41
EMPTY, Meaning of, i. 8
END:
Meanings of, 1. 123; ii. 55
a causal determmant 1n mature
and art, i, 125, 181, 133, 165,
175

of Change—
belongs t;._o future, ii. 187-141,

88, 385
indivisible, ii. 139, 141
Means of attamning, i. 167, 179,
188, 185
See also Beginnmgs
ENTITIES:
Mathe;)natécal and Physieal, i
11
Number of absolute, i. 15-37
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¢EQUALITY '—
1n Magmtudes analogous to ¢ like-
ness’ in Affections, 1i. 253
EQUIVOCAL:see Verbal Ambiguity
ERROR—
in Assumption, in deduction, i.
17 ; 1. 111, 181, 185
ESSENCE : see Form
EXIST: Distinction between can
be conceived and can exist,

i. 263
EXISTS, IS : see Existence, Ex-
lstent, Verbal Ambiguity
EXISTENCE:
Actual and Potential, il. 17, 19,
67,73

Coming into: see Genesis =
Non-existence—absolute and in-
cidental, the clue to problem
of genesis, i. 85-89
regarded as good, i. 93
See also Realization, Matter
EXISTENT :
One or more than one, i. 19-27
EXISTFIJ\IN'JQ‘S and NON-EXIST-

T\
Characteristics of natural, arti-
fiewal, i. 10
Temporary, eternal, i. 405, 407
EXPANSION : see Condensatlou

EXTREMES, CONTRARIES,
POLES—
constitute limits, maximum

difference, 1. 195 237 ; il 287,
363, 877, 879, 393, 595

FAST : see Quick
FIRE 1dentified with extreme
heat, ii. 315
FORM = IDENTIFYING ES-
SENCE = DISTINGUISH-
ING CHARACTERISTICS :
Meaning and function of, i. 117,
119, 125, 167, 175
and Shortave, opposite poles, i.

shortage and matter: factors of
becoming, i. 77-97
Relation to material, i, 113, 125,
129, 257, 295, 327 i, 281
See also'L, 41
FORTUNE : see Luck
FREEZING, Instantaneous, ii. 297
FUTURE : see Time
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GENERAL and ABSTRACT com-
pared to particular and con-
crete, 1. 11, 12

GENESIS:

Absolute = unqualified, Specific
=qualified, i 75, 77, 79, 89;
11, 15, 365 ; see alsoi. 117
a Change, but not a movement,
il 15-19, 67 ; see also 1. 343,
bgg see 1. 195; il. 155, 157,
not a modification, ii. 231
not a subject of generation, 1i.
23, 29
dependen’s on Movement, Modi-
fieation, i1. 231, 357, 359;
o see also 11. 229
Etymologically connected with
nature, 1. 115
Limiting terms of, ii. 363
Natural and artificial process
of, . 77, 107, 115, 117; ii.
155, 157, 857, 859
Prerequisites of, 1. 49-59, 79, 83,
85; il 359
Problem of, previous theories
criticized, 1. 43-51, 85-89;
Subject of, i, 71-79
See also Antithesis
GgO%ONB, i 217

Meaning of, i. 123

the main concern of the physicist,
i. 127, 185

not sub)ect to change, i. 11, 13

Relation to material, 1. 1797187

Relation to process, 1. 179-187

GROWTH and SHRINKAGE :

by Addition and Subtraction
of like, unlike, by Expan-
sion and Contraction, 1 195,
333, 341, 367, 369; 1. 227,

involve local motion, ii. 357

HABITS, not Modifications, may
involve modifications, ii.
231-237

HARMONICS : Relations between
optics, harmonies, astronomy
and geowmetry, i. 121

HEAT: Extreme heat 1dentified
with fire, i1. 815

HEAVEN, HEAVENLY
SPHERES, HEAVENLY
BODIES:

Meaning of, 1. 323, 325

Motion of, 1i 351, 421

See also Locomotion (Circular),
Movement (contmuous)

HEAVY and LIGHT

Meaning of, i, 195, 241 243, 315;
i1 315

The heavy potentially hght, ii.

Relatxon to Dense and Rare, i.
371 ; ii. 857
HERACLITUS:
Paradox of, i. 17, 25
¢AlL thmgs become fire,” 1. 237
HESIOD, on ‘Chaos,’ 1. 281
HOMOGENEOUS :

Parts of Homogeneous substance
have no distingnishing char-
actenistics, i. 231, 237, 239
323; 1i 811

Universe not, i, 31, 237, 239

HOW and WHY—
mmply different kinds of inquiry,
i. 129, 167
See also Cause
IDENTICAL = ‘One ~ and the

same’—
dlstmﬂ'ulshed from ‘the same,
i. 213 , 425, 4275 1. 45-61
IDENTIFYI\TG ESSENCE:  see

IDEN' TITY, retammed through
changing relations, i. 389, 303

ILLIMITABLE, THE UN-
LIMITED:

Problem of the, i 215-265
additions, suceession, i. 225, 227,
247-253, 259, 268, 265; ii. 211
411, 415
analogous to material factor, i
55,
cannot be exhausted, i 225, 253,
259; 1ii. 383, 399; see also i.
245-253
Concept of Ilhmitable, i. 45, 193,
228-227, 243-261
first encountered, i 191, 193
mapplicable to experience.
quahty, substantive exist-
ence, pomnt, 1. 21, 217
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ILLIMITABLE, THE UN-
LIMITED (contd.)—
Concept of Ilhmitable (contd.)—
meompatible with whole, 1. 255
of previous thinkers, i, 217-225,
241, 253
Relation to Continuous, 1. 259
Under some Aspect, e.g.—
magnitude, i. 21, 45, 225, 227,
251, 259, 261; 1. 109, 111
movement, 1. 259, 411; i1 399,
0,

A
number: see Illimtable Addi-
tions, Succession
time, i 247-251, 259, 411, 413;
ii. 109, 111, 277, 279
Considerations on which belief 1n
the unlimted rests, i. 225
Sensesin which the illimitable can
and cannot exist, i. 229-265
See also Lit, Verbal Am-
igwty, More
IMMOVABLE : see Motionless
¢IN’: see Verbal Ambiguity, Place
INCIDENTAL=Accidental :
attributes, characteristics, con-
comitance, i. 53, 109, 149;
ii. 383
cause, effect, 1. 149-155
change, 1. 805, 807, 323; ii. 847,

351
INDIVISIBLE.
End of change 18, ii. 139, 141
No continuum 18, ii. 115
qua entaty, ii, 337
See also Verbal Ambiguity
INDIVISIBLES:
cannot touch, il. 93
In what senseretain theiridentity
in changing relations, i. 389-
395, 400
Relation to contimwuty, i. 391,
393, 409, 1 93, 95, 103
to magnmitude, i 23
to motion, 1. 303, 409; ii. 181-
187, 193-199
See also Mimimum, Now, Point
INFINITY : see Illimitable
INTELLIGENCE=Mmd:
Anaxagoras’s Prime Cause, i, 223 ;
il. 269, 839, 403
Free from admixture, 1i. 339
INTERMEDIARIES, Nature of mo-
tion conveyed by, ii. 417, 423
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INTERMEDIATES, function as
opposites, ii. 69
INVESTIGATION, Method of, 1.

11, 13
IS : see Existence, Existent, Verbal
Ambiguity

ENOWLEDGE : see Understanding
LEUCIPPUS, Belief 1n the void, 1.
331

LIGHT : see Heavy
‘LIKENESS, ‘EQUALITY, 1.
258

LIMIT:
Distinguishable from the thing
1t hmts, 1. 25, 387; se2 also
i1 139, 141
Distinction between bemng ‘mn
contact’ and being ¢limited,’
i. 25, 263
Indivisibihity of Linnt (qua limit),
25; 1. 141
See also Now
LIMITED : see Illimitable
LINE : see Distance, Magnitude
LINES and ‘POINTS, Character-
1stics of, ii. 879-383
LOCALITY : see Place (Cosmic)
LOCOMOTION =Change of Place:
affects no itimate characteristic
of subject, i. 389 ; 1. 861
Change of proper place, of cosmic
place, 1. 811, 313
Circular Motion, Rotation, Re-
volution—
Characteristics of, i. 821, 425;
ii 47, 191, 195, 208, 241-245,
971, 891-403
not comparable with recti-
hinear, 11 245
the only progression both con-
tinuous and everlasting, i1
369-373, 379, 891-395, 899 ; see
also 1. 845, 363
Uniform Rotation standard
measure of motion, i. 423,
425, 1. 401
Centre of Rotation compared
with beginning, middle, end,
of rectilinear motion, ii. 401
Rotating Sphere, in motion and
atIrest, 1. 321, 323; ii. 191,
0.
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LOCOMOTION (contd.)—
Continunus Locomotion caused
by motionless motor, 1i. 425

Durect, meidental, i. 328
divisible mnto species, 11, 217-221,

369, 37
prior to all other change, i. 277
i1. 855-363, 397, 899, 408
Rectilinear=Translation—
Characteristics of, ii. 201, 869,
371, 879, 387, 899, 401
Relation to increase and decrease,
to qualitive modification, 1

305; 11 40
LUCK, FORTUNE (rixy, adré-
warov), i, 141-163
Goed and Bad, i. 155, 157
LYCOPHRON banned the word
‘18,” 1. 25

MAGNET, Power of, ii. 417
MAGNITUDE, Continwuity of: see
Continuity
Concept necessary to definition
of ‘unhimited,” 1. 21, 28,
231
Lainuts of actual, potential, con-
ceptual, i. 225, 233, 257-263,
3975 11 399, 425, see also 1.

38

No Mmmmum, i 49, 307

not an essential attribute of
moving cause, 11. 343

not an attribute of Prime Motor,
1. 425

Relation between magmtude of
whole and of parts, 1. 45

Relation to Movement, Tame, 1,
%?g, 385, 889, 399; i1 108-

MATHEMATICAL  ABSTRAC-
TIONS, 1 119, 121
MATHEMATICS, ~Relation to

Physics, Optics, Harmonics,
Astronomy, i. 119, 121; see
also i, 165, 281

TTER :

Arlstoteilan, Platonie, i. 91-97

Inherent capacity of expanding
a;zd contracting, i. 841, 367-
871

the Passive Principle of Nature,
i. 68, 65, 77-83, 91-97 ; see also
i. 55, 61

VOL. 11

MEASUREMENT—
of Individuals by number, i. 387,
389, 395, 405, 425
of Motion by time, i. 387, 405, 423
of Time by motion, 1. 423, 425
MEDIUM, Density of, effect on
velocity, 1. 851-359
MELISSUS:
False premises and unsound
reasoning, 1. 15, 21, 29
Argument agunst movement, 1.
333, 341, 1. 301
Conception of ¢whole,’ i. 255
MILLET SEED, 1. 261
MIND : see Intelligence
MINIMUM, No Mimmmum com-
ponent of a contmuum, i. 23,
103, 2590 ; 1. 207, 178,181
MISSILEE:Pro; ectiles, 1. 349, 351 ;
11, 417~

T4
MODIFICATION—
effected by sensible character-
1sties, 1i. 225-229
dependent on locomotion, 1i. 855-
361, 403
experienced by the amimate and
manmmate, 11. 225
oceurs along specific lines, i. 58
presupposes substratum, 1. 49
MODIFIER in contact with modi-
fled, 1. 227, 313, 219, 417-423
MONAD=the irreduciblec Mini-
mum, i 258, 891, 401, 423;

1. 39, 4.

MORE, m addition, 1 succession,
1. 247-253

MORE and LESS, i. 387

MOTIONLESS=Moveless=Immo-
bile, Different meamings of,
11

MOVED =Mobile, PATIENT
Analysis of Patient, 1. T1-83; ii.

9, 317

Condition of Mobile in the act of
moving, 11 127

Condition of Mobile at the end
of the movement, ii 187, 139

Natural existents have inherent;
Principle of Movement, i.
107, 109

must have magnitude, i1 343,
421

must be divisible without limit,
i 329
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MOVEMENT, MOTION, CHANGE
Meanmng and Nature oi i.191-215,
341, 415; 1. 19, 78 145, 197,
271, 341
Begmnmg of, ii. 141145
End of, il 139, 141
Constituents (factors) of, 1 129,
1315 1. 49, 127-135, 145, 147
Changing relations between Con-
stituents of, 11. 257-263
Contrary Movements defined, ii.
63-69, 898 ; see also i. 195
Continuous, ii. 51-57, 61, 845-853,
359, 863, 365, 871-877, 381,
883, 857, 391-897
Dependent sequence of Magni-
tude, Motion, Time, 1. 2.)9
385, 389, 399
Dﬂcnm;muous, ii 55, 57, 849,
363, 365, 369-383, $57-807
Successwe Movements discon-
tinuous, ii. 845, 419-425
Interrupted Movement discon-
tinuous, 1. 873, 381
Reversed Movement discon-
tinuous, ii. 399
See also Constituents of move-

ment
distingmished from Change, and
Genesis, ii. 17, 19, 67, 73,

843

Divisible, ii. 127-185, 149-157, 297

Indivisible, ii. 297

does not 1nclude Acqusition of
habits, ii. 231-239

does not include Genesis and
Extinction, ii. 15-19, 65, 67,
78 ; but see ii. 299, 301

does not pertain to Action and
Passion, ii. 19-29

does not pertaimn to Conditions,
Forms, Place, ii, 11, 19, 229

does not pertain to Relatlon, ii.
17, 19, 21, 238-23

does not pertain to Substantive
Existence, ii. 1.

Eternal—

Condations of, and Necessity
for Eternal Movement, ii
278-285, 8L1-845, 855, 85Y,
3{:‘2, 879, 893-399, 411, k21-

involved in Etermity of Time, i1
277

434

Factors=Constituents of Move-
ment, i. 129, 131 ; i 11, 127-
135, 1h5

Theiwr relation to the Move-
ment, i1 127-135, 145, 147,
257-263, 381

Thewr relation to each other,
i1. 257-268, 409-415

from one term to its opposite
cannot be both continuous
and everlasting, ii. 289, 295,
363, 365, 369, 371, 387, 889,
395, 899

Goals of, ii 11-15, 19

Incidental Movement—

caused by itself, ii. 317, 347-351

caused by somet)ung elke, 1.
305, 307; 1 351

Kimds of Mobion H

gene;xcally the same, 1. 211,
21,

ncomparable, i1. 241-255

Number of, i, 195; ii. 19, 29,
31, 217

which can, cannot co-exist 1n
the same subject, 1. 365, 371,
389, 891

sp;g}ﬁcally dafferent, ii. 371,

See also Condensation, Modifica-
tion, Locomotion

Natural, unnatural, i. 345, 349;
ii. 75 29, 307-317, 403

Necessary conditions of, i, 129,
167; . 127, 149, 195, 197,
207, 217, 223, 273-217, 817

Necessary conditions of Uni-
form, 1i. 57, 59

not 1{.@312‘ a subject of Change,
ii. 23

occurs between Contraries or
Contradictories, 1 53;
13-17
opposed to rest, to contrary
motion, ii. 81, 365
Opposite motions specifically
different, ii. 871, 389
Prionty of locomotmn see Loco-
motion
Reality of, 1. 17; ii. 269
Relation to—
Distance, 11 97-101
Place, ié 305, 321, 323; ii. 77,
0

79,
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MOVEMENT, MOTION,CHANGE
cond

Rels.blon to (contd )—

Time, i, 877, 879, 383-389, 399,
401, 405, 415493 i 128,
151-167. 173, 215, 385

Distance-Time, i1. 103-117

Void, 1. 841, 345-359 365, 367

and Rest; see Rest

Raversmg a movement involves
stopping it, il 871-879, 389,
3915 see also 1. 363, 365 269’

Self:;novement 1uterm1tt;ent .

Subject of Movement also sub-
Ject of contrary Movement
eand of rest, ii 27

MOVER, EFFICIENT CAUSE,
FINAL CAUSE :

D1fﬁ;re1n3f:, ways of classifying the,

Need for and nature of Agent or
Agents, 1. 167,197, 206; 1.
217 287 291, 305 311, 315, 317
321, 323, 235- 333, 343 851

Intermedmry, Prunary and The
Prime Agent or Agents—

Relation to Motion, 3 167, 197 5
212 5345 349, 853, LO7- 411 419-

True, Incidental, Intermediate
Agent or Agents, 1. 85, 87;
i1 9-13, 819-323, 351 ; see also
Self-mover

Prime Mover—

Action of Prime Mover not
Toilsome, ii. 421

itself Motlonless, 11 837, 841-
347, 851, 405, k

itself Erernal 11 341 8343, 3L

itself not Dxmensxonal, 1. 407,

425
MOVER and MOVED :

Direct or Indirect, ii. 817

Essential or Incidental, In.
tegral or in virtue of a Part
or Factor, i 71-79, 85, 307,
828 ; 1i. 9-18, 305- 30.9 51

How rela,t;ed, i. 198, 201, 205-215;
il 215-227, 273.279, 307, 313,
817-823, 829-338, L17-425

Self-mover includes active and
passive factors, . 307-311,
817, 839, 333-887

Active factor—
m?gldenmlly passive, il 347,

not the Prime Agent, ii. 347-

35.
MULTIPLICITY =Plurality :
in Unity, actual and potential, i.
28.27; il 878, 375, 379-388
involved 1n distinction between
subject and attribute, i. 81,

71, 78
of entities in Universe, i 37-41

NAME, Relatxon to defimtion, 1, 13
NATUR.
and Armﬁclal products, 1. 17,
107-115, 173-179
and Forced movement and rest,
1. 845, 849; 1. 75-79, 83,
239, 807-317
NATURE:
Chance results due to nature, to
art, i, 159-163
both Genesis and Goal, i. 115,117,
128, 175
Principle of Movement and Rest,
i. 17, 107-111, 191; ii. 295
Prineciples of Previous speculs-
tions on, 1. 17, 41-59, Conelu-
s10ns reached i. 59- 67 79-83
purposeful, i. 128, 169- 179’
Study of, i 11, 113 117-127, 191,
223 i 2'9
Unuversal debermmmt of order,
ii 281
See also Movement
NECESSITY, Different kinds of,
(€3] Inherent Mechamcal
Uncondlt;ional (2 Hypo-
thetical, Loglca.l Cond1-
tional, [ 169, 179-187
NEXT-IN-SUOCESSION, with
and without contact, ii. 39,

41, 55, 93
NON-EXISTENCE :
Absolute, Incidental, 1. 85-91
Eternal, Temporal, 1. 405, 407
Platonic view of, i. 91-95
NON-EXISTENT (in the Absolute
Sense)—
cannot move, ii. 17; but not
therefore at rest, il. 365
cannot have position, 1i. 19

435



INDEX

NOW :
Problems concerning, i, 378-377
a numerator, i. 387-301, 421,
423, see also 259

cannot be arrested, i. 389-393
Functions of, i. 409 413, 417-421
indavisible, 1n. 117-121

Loose usage of the term, i. 411,

413

Relation to Motion and Rest,
. 121, 128, 178, 175

Relation +0 Tlme, i. 878, 375,
383, 387-393, 401, 409-413
1. 117-121, 277, 279

retains 1dentity through chang-
iz:)g relations, 1. 875, 389-395,
409

the same everywhere, i. 389
NUMBER :
has Jower but not upper Limt,
i, 257, 259
No definite number unlimited,
i. 283, 259, 419
Two senses of, i. 387, 895-399
NUMERICAL REGISTER—
of Movement, i. 387-891, 421, 423
of Time, 1. 259, 385-391, 423

OLYMPIC GAMES, i. 249
ONE: see Identical, Same, Umt,
Unity; also Verbal Ambiguty

OPPOSITES—
Positive, Negative, Contrary,
Contradictory, il. 15, 17, 81,
38, 87, 71-85; see also Antr
thems, Extremes, Intermedi-

ates
OPPOSITION—
mvolves two terms, i. 81
See also Opposites
OPTICS Relation to geometry, 1.

ORIGID«S--Begmmngq
Views of previous thinkers on, i.
15, 41-45; see also 1. 221, 223

PARMENIDES:
on Comung to be, i. 91
on One Being, i. 24, 25
on Principles of Nature, i 15, 51
on the Whole, i. 255
Unsound assumptions and deduc-
tions of, 1. 29-33
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PARTS: Actual and Potential—
Relation to ‘Whole, i. 23, 45, 133,
221, 231, 243, 249, 373 i1,

257,
PASSING AWAY : see Perishing
PAST, PRESENT, FUTURE : see
Now Time
PERISHING :
Qualified and unqualified, i1. 17
a change but not a movement,
ii 19 but see 11, 157
See also Genesis
PHYSICS=Natural Philosophy=
Study of Nature :
compared to Ma’ohemamcs, Astro-

nomy, 1. 119
Scope of, i. 119-127, 185, 238, 227,
277, 11. 293, 295
Views of previous thinkers, i 15,
31, 41, 48, 65, 119, 121, 217,
2"1 225 237 239 11 295, 395
PLACgJ TIﬁOGALITY, POSITION

General discussion of, 1. 277-327
Absolute, Relative, EN 243, 279,
281, 303, 315
Change of ; see Locomotlon
compared to form, to matter, i.
287-293, 209, 309-313
to himit, 1. 287, 325
to vessel, 1. 291, 299, 313, 315
to room, i. 289
Conception of Place dependent on
Movemeut, i 305
Cosmic Place exerts active mflu-
ence, 1. 279, 281, 308, 325, 327,
345; i1 403 ; see alsoin 79
Positive and negative character-
1sties of, 1. 279, 289, 291, 209,
303, 309, 313, 815; seealsol. 345
Perplexities concerning place
discussed and smoothed out,
i, 281-208, 303-325
Relation to Movewent, i. 419; ii.

19, 173
Sumimary of Characteristics of,
303

What constitutes bemg m a, 1.
305, 307, 818, 815, 321-325
PLATO:
Principles of nature, i 41, 93
on Infimty, 1. 217, 221, 253
on Place, 1. 289, 201
on Time, 1, 277
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PLURALITY see Multipheity
POINT, POINTS :
canndt be continuous, contigu-
ous, or next i successlon,
1. 98, 95, 387
Double function of Pomnt—
actual and potential, u 373-379
at which Mobile pauses, 11. 373,
375, 881; at which Mohile
turns back, i1. 377, 879
which divides Time, 11, 383
Simngle function of Powmt which
divides States, il 883-387
Illimmtable Pomts traversable
only 1 accidental sense, 11
383
See also Now
POLES - see Extremes
POSITION : see Place
POTENTIALITY :
essentially incomplete, 1. 205,
1. 881
inherent 1n actuality, i. 198, 197
distinguished from actuality, ii.
378, 377, 383
Meaning of, 1 195
Process of acbuahzmg, i. 195-199,
205-213
capable and mcapable of com-
pletion, 1 247, 249, 259; 1.
297, 318, 315, 831
Process of actuahamfr potentxal-
1ty by stages, i1. 31
TUnactualized, 1. 193, 197 3‘77
POWER.
Greater Power defined, 1 411
Seat of himuted, unlimited, ii. 411-

k17
PRINCIPLES :
have no ulterior cause, i1, 285
not attributes of something else,

i. 63
of Movement and Rest—
Number and nature of Prin-
ciplesof, i 15,17, 51-07, 77-88,
93, 167, i 341 358, L21-425
mherenb m natural existents,

i 1
PRIORIT§7 Dlﬂerent meanngs of,
PROJ. ECTILES Missiles, i 849,

351, . 417-428
PROPAGATION Capacity of, i

PROPORTION - see Ratio
PURPOSE—

accidentally missed,
1 149-168, 175, 177
main concern of physicists, 1.
195, 185
manifested 1 nature and art,
i, 169-179, 185
PYTHAGOREANS—
on Nature of the unlimited,
1. 217, 219, 231

QUA, Meaming and use of, 1. 87, 121,
on Nature of the void, 1. 333, 335
199, 229; ii 123, 333, 337
QUALITY :
cannot exist by 1itself, 1. 21, 49;
1 245, 2h7
Change wmh respect to, i. 195;

attained,

1nc1dentally a quantum, i, 21;
i1, 127, 183, 185
QUANTITY :
cannot exist by itself, i 21; 1i.
245, 247
Ghange of, i 195, 833,841, 1i 29,
31, 2”’7 355 ; see alsol 367 369
QUA’\TTUM see Maomt,ude
QUICK =Swift, and “SLOW .
applicable to counting, i 397
mapplicable to that whieh 1s
counted, 1. 897
inapplicable to counbers (abstract
numbers), i.
QUICKER and SLOWDR MO-
TION—

Meaning and Nature of, 1. 379,
401 417 1. 108-107

RAREFACTION : see Condensation
RARITY : see Density
RATIO, PROPORTION :
Equal, unequal Ratios, 1. 261, 353-
357 ; 1. 257-268
when non-exxstent 1. 858-347; ii.

281
REALIZATION : see Actuality
RELATION :
Excellences, defects, habits,
understanding, ete., deter-
guned by Relatxons, ii. 233

3
not a subject of change, 1i. 17-
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REPULSION : see Attraction
%%SOLUTION : see Condensation

a Principle of nature, 1. 107, 109

exists in, occuples time, i. 405;
ii. 123, 178, 175

measured by time, 1. 405

Natural, unnatural, ii. 79, 83, 299

not 1dentical with unchanging-
ness, 1. 205, 405; ii. 78, 75,
128, 178, 176

opposed to Motion, ii. 71, 78

oppose% };0 Rest 1n opposite state,

73

Process of bei?g brought to, ii.
7

L 7y
Zeno's definition of, ii. 181
and Motion—
Continuous, intermuttent, i
298-808, 347-357; see also il.
363, 365
See also Locomotion (cireunlar)
RESULT :
Zbl'e(:eiesssa,ry7 presuppositions, 1. 181-

Normal, accidental, i. 149,177,179
RIGIIZ}”I’IgQY, not mvolved in unity,

ROCK, Sghttmg of, ii. 295, 297
ROTATION : see Locomotion (Cir-
cular)

SAKE, Two senses of ‘for the sake
of,’ 1. 123, 125

SAME, Qualified and unqualified
sense, 1. 218, 425, 427; il.

h5-49, 383
SOAL?S'TOF MEASUREMENT, 1.

SHIP, Hauling, ii. 259, 297 ; see also
u. L07-415

SHORTAGE, {. 87-95, 117, 205

SLOW : see Quick

SLOWER : see Quicker

SPHERE, Rotating Sphere at rest
and 1 wmotion, 1. 321, 323;

il. 191, 401

SQUARING THE CIRCLE, 1. 17,19

STANDARD MEASURE, i. 399,
401, 423, 425

STONE, Wearing of, ii, 295

SUBJECT = Substratum = Matter,
1. 81, 41, 43, 61-65, 73-83, 91-
95, 109-118, 235 ; 1. 11, 13
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SUBSTANCE : see Subject
SUBSTANTIVE EXISTENCE: i.
21, 23,935, 37, 63, 77, 109-113,
5

193,
SUBSTRATUM : see Subject
SUBTRACTION, of terms, limited
and 1llimitable, i. 249, 251
SUCCESSION Orderly succession
implies proportion, ii. 281
SUCCESSIONAL, distinguished
from continuous, ii. 55, 345
SURFACE :

Identity of Surface of content
and continent, 1. 307, 325; see
also Together

of R??ztg.tmg sphere 18 at rest, i.

See also Lamit, Place

TENUOQUS, TENUITY : see Density
TERMS :
Persxst%xb and non persistent, i.
Slmt})le and complex, L. 71-75
THRUST :

Problem of Thrusts in vacancy,
i. 851, 857

Problem of successional Thrusts,
il L17, 428

General discussion, 1. 373, 427

Duration of, 1. 411; ii. 227

Interdependence of Distance,
Motion and Time—

with respect to divisibility,
continuity, i. 385, 380, 399,
419; ii. 97-101, 107-111
with respect to Limitabilhty,

1. 259, 411; ii. 109-118, 277,
279 ; see also 1. 247-251

What constitutes being in, 1.
401-407, 417-421

Meamng of ‘proper,’ ii. 149

Numerical register of, i. 259, 385-
391, 428, 425

Properties of, i. 377, 379, 389,
397, 491, 423

Reality of, i. 873, 415

Relation to consciousness, i. 388,
385, 419, 421

Relation of motive force to
movement conditioned by,
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TIME (contd.)—
Relation to Motion, ii 121, 123
Time an aspect of Motion, i.
391; 1 279
Time and Motion inseparable,
but not 1dentical, 1. 879, 388,
387, 405
Time the measure of Motion:
(w1th respect to duration),1
309, 401, 405, 423; (with re-
spect to veloclty) 1, 401, 405,
417, 423; i1, 108-109
Time measured by
Motion, i 399, 423
Relation to Rest, ii. 121, 123
Time the measure of Rest, 1.

o 405
TOGETHER defined, ii. 35; see
also i, 25-31, 359
TOUCHING : see Contiguous
TRANSLATION : see Locomotion
(Rectilinear)
TREND :
Natural Trends of elements, i

umform

79, 303

affect velocity, i. 857; ii. 79,
403

differentiate subjects, 1. 345,
349

not due to vacancy, i. 845, 365
TYXH : meamngand scope of mixy
and abréparov, 1. 157-163

UNCHANGINGNESS, MOTION-
LESSNESS, not Synonymous
with Rest, 1. 205, 405; i1
78, 75, 123, 173, 178

UNDERSTANDING Know-
1ed,

What gonsbltutes, i, 131, 129; ii.

UI\ION see Verbal Ambiguity
UNIT=One: Numercal, quanti-
tive, substantaval, 1. 19.27
257, 897, 399 423; ii. 45
See also 11. 387
NITY :
Multiphmty 1 ; see Multipheity
What constitutes Unity of move-
ment, i1. 49, 55, 61, 878, 879,

381
UNIVERSE:
15 not Homogeneous, i. 81, 37
OQutside the, 1. 217, 225, 281

rotates, i. 323
Suppozed Origin of, i. 145; ii.
26!
18 unmoved i, 241, 823
18 unplacsd 1. 323
Vers of prevmus thinkers on
o, i. 21, 29. 31
UNLIMII‘ED ’see Tlimitable
¢UNMOVED,' not identical with
‘at rest,” 1 205, 405; ii. 73,
75, 123, 173, 175
UPWARD DOWNWARD—
Tendency,i 315; i1 315

VACANCY : see Void
VACUITY see Void
VELOCIT
Beanng on theory of the void,
i, 851-357, 367
of p]a;gs of rotating sphere, ii.

measured by time, i. 401, 405,
417, 428 ii 108-10
VERBAL AMBIGUIT AM-
TOoUs, EQUIVOCAL
PRIMARY AND DERIVED
USE OF TERMS—
Affection (wdfos), i, 11, 13
After, 1. 417-421
Before, 1. 885, 417-421
Become, 1 85
Begmning, i. 29
Bemg, i. 25, 31-39
Cannot, ii. 201
Coming to be, i. 75, 85, 87-01
Come out of, 1. 49, 75, 85-89
Consists of, 1. 49
Double, ii. 245, 247
End, 1. 123; 1. 85
Equal, i, 2’147 253, 255
Exustent, 1. 19-23
Exists 1n, 1. 401-405
Form, i. 117
}l:.yvecrOal.,
limitable, n01 Lumt 1. 227, 247-

251; il. 111
In, i. 529:21299 305, 807, 825, 401~

7

Indlwsxble, i. 23, 229, 281; i
201, 337, 407, 425

Into (turn mto), 1 85,

Is, Isn't, 1. 25, 81, 33, 39, 247;
i 17
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VERBAL AMBIGUITY, ete.

(contd )—
Much, Little, i 899, i1 245, 247
Nature, i, 117
Non-existent, i 68, 87-91, 407
One, 1 19-27; ii. 45-61, 247
Priority, 1. 857
Quick, 1. 245
Same, 1 247, 251, 253; see also
Identical
Sharp, 11 245
Sweet, 1. 247, 251
Turns into, 1. 85, 89
Union, u. 41
Umty, 1. 23; ii. 49, 61
White, ii. 189, 247
VESSEL, not part of its own con-
tent, 1. 299
VOID =Vacancy *
Analogy with Place, i. 320, 330,
345, 847, 361, 865
Grounds for belief 1n, 1. 329-835
shown to be mvalid, i. 339-361,
867.371
Previous refutations
quate, i. 829, 331
Meaning and nature of, i. 281,
331, 837, 339, 349
Problem of veloeity and zero
zé%s;sbance, i. 851-857, 865,

inade-

Supposed function of, 1. 833, 339,
365, 871

Supposed relation—
to Condensation and Expan-
slon, 1. 333, 341, 343, 303-369
to Displacement, i. 359, 361
to Locomotion, i 841, 345-349;
i1 408

WATER :

Clocks, 1 331

Relation to aixr, 1. 827 ; n. 315
WHOLE :

Conecrete, 1. 11, 18

Continuous, discontinuous, 1.
28-27

contrasted with unlimted, i.
258, 255

Relation to part, i 23-27,.45,
133, 221, 281, 243, 249, 873;
1. 257, 297, 339, 837

XUTHUS, 1. 363

ZENO:
Refutations of Zeno's dilemmas,
concerning—
Place, 1 299
Dichotomy, Achilles—
Prelimmary, 1. 111, 181, 183
Final, i1, 879-383
Flying Arrow, ii. 181, 188, 185
Stadium, 11 185-189
on Relation of Parts to Whole,
1. 201
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SUBLIME. Trans. by W.Hamilton Fyfe; DEMETRIUS:
ONSTYLE. Trans.by W. Rhys Roberts. (2nd Imp. rev.)

ARISTOTLE : THE POLITICS. Trans. by H. Rackham,

ARRIAN : HISTORY OF ALEXANDER anp INDICA.
Trans. by the Rev. E. Iliffe Robson. 2 Vols.

ATHENAEUS: THE DEIPNOSOPHISTS. Trans. by
C. B. Gulick. 7 Vols. Vols. I.-V.

CALLIMACHUS axo LYCOPHRON. Trans. by A. W,
Mair; ARATUS. Trans. by G. R. Mair.
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CLEMENT OF ALEXANDRIA. Trans. by the Rew
G. W. Butterworth.

COLLUTHUS : ¢f. OPPIAN.

DAPHNIS AND CHLOE. Thornley’s translation revised
by J. M. Edmonds: axp PARTHENIUS. Trans. by
S. Gaselee. (2nd Impression.)

DEMOSTHENES: DE CORONA axp DE FALSA
LEGATIONE. Trans. by C. A. Vince and J. H. Vince.

DEMOSTHENES : OLYNTHIACS, PHILIPPICS, LEP-
TINES, sxp MINOR SPEECHES. Trans. by J. H.

Vince.

DIO CASSIUS : ROMAN HISTORY. Trans. by E. Cary.
9 Vols. (Vol. I1. 2nd Impression.)

DIO CHRYSOSTOM. 4 Vols. Vol. I. Trans. by J. W.

Cohoon.
DI{})]}DORUS SICULUS. Trans. by C. H. Oldfather. ¢ Vols.

ol. I.

DIOGENES LAERTIUS. Trans. by R.D. Hicks. 2 Vols.
(Vol. 1. 2nd Impression.)

EPICTETUS. Trans. by W. A. Oldfather. 2 Vols.

EURIPIDES. Trans.by A.S. Way. 4 Vols. (Verse trans.)
(Vols. L. and II. 5¢h, Vol. I1L. 8rd, Vol. IV. 4¢h Imp.)

EUSEBIUS: ECCLESIASTICAL HISTORY. Trans.
by Kirsopp Lake and E. L. Oulton. 2 Vols.

GALEN : ON THE NATURAL FACULTIES, Trans. by
A. J. Brock. (2nd Impression.)

THE GREEK ANTHOLOGY. Trans. by W. R. Paton.
5 Vols. (Vol. I. 8rd, Vols. II. and III. 2nd Impression.)

THE GREEK BUCOLIC POETS (THEOCRITUS, BION,
MOSCHUS). Trans. by J. M. Edmonds. (5th Imp. rev.)

GREEK ELEGY AND IAMBUS wirs i ANACRE-
ONTEA. Trans. by J. M. Edmonds. 2 Vols.

HERODES, rrc. Trans. by A. D. Knox: ¢f. THEO-
PHRASTUS, CHARACTERS.

HERODOTUS. Trans. by A. D. Godley. 4 Vols. (Vol.
1. 8rd Impression, Vols. I1.-IV. 2nd Impression.)

HESIOD ixp THE HOMERIC HYMNS. Trans. by
H. G. Evelyn White. (4th Im%ression.)

HIPPOCRATES axo HERACLEITUS. Trans.byW.H.S.
Jones and E. T. Withington, 4 Vols.

HOMER: ILIAD. Trans. by A. T. Murray. 2 Vols.

3rd Impression.) '

HOMER: ODYSSEY. Trans. by A.T. Murray. 2 Vols.

(4th Impression.)
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ISAEUS. Trans. by E. S. Forster.

ISO%Rﬁ*.TES. Trans. by G. Norlin. 3 Vols. Vols, I.
an

JOSEPHUS. Trans. by H. St. J. Thackeray. 8 Vols.
Vols. 1.-V.

JULIAN. Trans. by Wilmer Cave Wright. 8 Vols. (Vol. I.
2nd Impression.)

LUCIAN. Trans. by A. M. Harmon. 8 Vols. Vols. I.-IV,
Vols. 1. and II. 8rd Impression.)

LYCOPHRON : ¢f. CALLIMACHUS.

LYRA GRAECA. Trans.byJ.M.Edmonds. 8 Vols. (Vol.
1. 2nd Edition revised cmd enlarged Vol. II. 2nd Imp.)

LYSIAS. Trans. by W. R. M. L

MARCUS AURELIUS. Trans. by C. R. Haines. (Srd
Impression revised.

MENANDER. Trans. by F. G. Allinson. (2nd Imp. rev.)

OPPIAN, COLLUTHUS axp TRYPHIODORUS. Trans
by A. W. Mair.

PAPYRI SELECT. Trans.by A. S. Huntand C. C. Edgar.
4 Vols. Vols. I. and II.

PARTHENIUS : ¢f. DAPHNIS AND CHLOE.

PAUSANIAS: DESCRIPTION OF GREECE. Trans.
by W. H. S. Jones. 4 Vols. and Companion Vol. Vols.
I-III. (Vol. 1. 2nd Impression.)

PHILO. Trans. by F. H. Colson and the Rev. G. H.
Whitaker. 9 Vols. Vols. I

PHILOSTRATUS : THE LIFE OF APOLLONIUS OF
TYANA. Trans. by F. C. Conybeare. 2 Vols. (Vol. I.
3rd Impression, Vol. I1. 2nd Impression.)

PHILOSTRATUS axpo EUNAPIUS: LIVES OF THE
SOPHISTS. Trans. by Wilmer Cave Wright.

PHILOSTRATUS. IMAGINES; CALLISTRATUS
DESCRIPTIONS. Trans. by A. Fairbanks.

PINDAR. Trans. by Sir J. E. Sandys. (5t Imp. rev.)

PLATO: CHARMIDES, ALCIBIADES I. anp II.,
HIPPARCHUS, THE LOVERS, THEAGES, MINOS,
EPINOMIS. Trans. by W. R. M. Lam

PLATO : CRATYLUS, PARMENIDES GREATER AND
LESSER HIPPIAS, Trans. by H. N. F

PLATO: EUTHYPHRO, APOLOGY CRI'I‘O PHAEDO
PHAEDRUS. Trans. byH N. Fowler. (Tth Imﬁresswn)

PLATO : LACHES, PROTAGORAS MENO, EUTHY-
DEMUS. Trans. byW R. M. Lamb.

PLATO : LAWS. Trans. by the Rev. R. G. Bury. 2 Vols.



THE LOEB CLASSICAL LIBRARY

VOLUMES IN PREPARATION

GREEK AUTHORS

ARISTOTLE: ATHENIAN CONSTITUTION. H.
Rackham.

ARISTOTLE: DE ANIMA ete. W. S. Hett

ARISTOTLE: ON THE MOTION OF ANIMALS ete.
E. S. Forster and A. Peck.

ARISTOTLE: ORGANON, H.P.Cookeand H.Tredennick.

DEMOSTHENES : MEIDIAS, ANDROTION, ARISTO-
CRATES, TIMOCRATES. J. H. Vince.

DI;]VIMOSTHENES PRIVATE ORATIONS. A. T.

urra
DIONYSIUS OF HALICARNASSUS: ROMAN ANTI-

QUITIES.
MINOR ATTIC ORATORS (Antiphon, Andocides, De-
mades, Deinarchus, Hypereides). K. Maidment.
NONNUS. W. H. D. ROUSE.
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AMMIANUS MARCELLINUS. J.C. Rolfe.

AUGUSTINE: CITY OF GOD. J. H. BAXTER.

CELSUS. W. G. Spencer.

CICERO: AD HERENNIUM H. Caplan.

CICERO: AD M. BRUTUM OR.ATOR H. M. Hubbell.

CICERO : CATILINE ORATIONS. B. L. Ullman.

CIgERO : DE ORATORE. Charles Stuttaford and W. E.
utton.

CICERO: PRO SESTIO, IN VATINIUM, PRO CAELIO,
PRO PROV. CONS., PRO BALBO. J H Freese

COLUMELLA : DE RE RUSTICA.

ENNIUS, LUCILIUS, AND OTHER SPECIMENS OF
OLD LATIN. E.H. ‘Warmington.

PLINY: NATURAL HISTORY. W. H. S. Jones.

PRUDENTIUS. J.H. Baxter.

SIDONIUS. E.V. Amold and W. B. Anderson

VARRO: DE LINGUA LATINA. R.G. Kent.

DESCRIPTIVE PROSPECTUS ON APPLICATION

London . WILLIAM HEINEMANN LTD
Cambridge, Mass. . HARVARD UNIVERSITY PRESS
8




