ARISTOTLE’S PHYSICS

between them; whereas points always have a line [or points] between]

them, and moments always have a time [or moments} between them
Were a length or a time made up of such peints or moments, it woul
be divisible into [successive] indivisibles; but we have found it impo
sible for anything continuous to be divided into any parts without part
Nor can such points or moments even have anything of some othe
kind [19] between them: it would be either indivisible or else divisible
whether into indivisible parts or into parts infinitely divisible; and o
the last alternative, it would be continuous [and therefore a line or
time, respectively]. Evidently, anything continuous is divisible into paris
infinitely divisible; if a continuum were divisible into indivisible pats
one indivisible part would touch another (since ends of things COIltlll
uous with each other are one and touch each other), :

By the same argument, magnitude, time, and movement would all b
composed of indivisibles and would be divisible into them; or else non
of them is. This will become clear in the course of the following anal
ysis. If a magnitude consisted of indivisibles, then a motion along tha
magnitude would consist of an equal number of indivisible motions
Suppose {a line] ABC were composed of the indivisible parts A, B
and C; then [a moving point] X would move along ABC with a moto
DEF having the corresponding parts D, E, F, each indivisible. If, th
a motion going on [23¢] must have a definite subject and a moving sub
ject requires an ongoing motion, a motion which is occurring would a
consist of indivisible parts. Accordingly, X would have been moving o
the distance A with motion D; over B, with motion E; and over
with motion F. But anything moving from somewhere to somewh
cannot, while in motion, be moving and at the same time have cg
pleted its motion to its destination. In walking to Thebes, for exam;
it is impossible to be walking to Thebes and at the same time to hay
concluded the walk to Thebes. So X would have been moving al
the partless part A with a motion D then going on. Consequently,
X was not completing its passage through A until after it had Iy
passing through A, part A must be divisible; for X, while passing throu
A, neither was at rest nor had completed its passage but was in a
between these extremes. But if X would have been passing through
and would at the same time have completed its passage througl
then it would be possible for a walk, while proceeding to its des
tion, to have been completed; that is, it would be possible for anyth
to have moved whither it is moving! On the other hand, if X mo
over the whole of ABC with a motion. DEF but could not be in mot
at all but only have completed a motion over a pariless part A,
the motion would net consist of motions but of [discrete atomic| mo;
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ments [109f]. That is, X would have completed a movement without

ing in motion; for X would have passed through A, through which it 10

ould never be passing. So it would be possible to have completed a
walk without ever walking, for the walk would have bridged a distance
thout anything ever walking over it. Since, then, anything must be
ther at rest or in motion, X would be at rest at each of the parts A, B,
d C, and therefore it would be possible for anything to be both con-
uously at rest and at the same time in motion; for X was supposedly
oving over the whole of ABC and was supposedly resting at one or
other of its parts and would consequently rest at the whole. Besides,
the indivisible parts of DEF were motions, it would be possible for
wything, while its motion is going on, not to be in motion but to be at
st; and if they were not motions, it would be possible for movements
onsist of parts which are not movements.-

Thus, too, if a length and a motion were indivisible, time would like-
ise have to be indivisible; and so time would have to be composed
indivisible moments. For if all motion is divisible and anything mov-
g at a uniform rate covers a shorter distance in a shorter time, then
me will also be divisible. And if the time is divisible in' which X is
rried over the distance A, then A will also be divisible.}

2. Time and Spatial Magnitudes as Continuous

Since every magnitude, being continuous, is therefore divisible into
gnitudes (for we have proved it impossible for anything contin-
s to be composed of indivisible parts), it follows necessarily that,
two moving bodies, the faster travels (1) a greater distance in an
ual time, {2) an equal distance in a shorter time, and (3) a greater
ance in a shorter time, Indeed, some define the “faster” in these
terms. Now, let A be faster than B, in the sense of changing sooner
an the latter, Then (1) if A has changed from C to D during a
timie fg, the slower body B will in that time have failed to reach D.
| s, the faster body spaps a greater stretch in an equal Hme. But
3). even in a shorter time. the faster body crosses a greater expanse.
g. 1.) Let B as the slower body arrive at E when A has come to D;
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4 207b%1-25; iv.11.219a10-25, bi5, 16, 12.220b24, 25; Metaphysics v.13.1020a
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then, since A has taken the whole of time fg to get to D, A has in
shorter time i passed beyond E to H. Consequently, since the distant
CH bridged by A is greater than CE; and the time fi is shorter thd
the whole time fg, the faster body passes over a greater stretch
shorter time. It is also evident from these proofs that (2) the faster bx
covers an equal distance in a shorter time. (Fig. 2.) Relatively t
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Fig. 2

slower body, a faster body goes 2 longer way in a shorter time. AJ
taken by itself, a faster body travels a greater distance KI. durin
time pg than it does a shorter distance KN during a shorter time,
Hence, if the time pq is shorter than the time ¢ which the slower bo
requires in passing over KL, the time pr is shorter still; since pr is leﬁ
than pg, and anything less than what is less than a third thing
itself less than the same third thing. So the faster body moves a
an equal distance in a shorter time. Again, if every moving body m
move in an equal or shorter or longer time, and if a body requirin
longer time is slower whereas a body taking an equal time is equal
fast and a faster body is neither equally fast nor slower, then the mot
of the faster body occurs in a time neither equal nor longer but sho:

greater spatial magnitude in-a shorter time,
[Now, time is continuous.] Not only does every movement take pIae
during a time, and not only may there be movement in any permd

of time, Moreover, by “continuous™ I mean “divisible into parts tha
infinitely divisible”; and in this sense [85] of the term, time must
“continuous.” Let us follow up our demonstration that the faster
cavers an equal distance in a shorter time. (Fig, 3.)

c J D
f h
Fig. 3

° Thomas Aquinas: “. ., frequenter talibus propositionibus wtitur in ho¢
libro, quae sunt verae secundum considerationem communem motus, non auh
secundum applicationem ad determinata mobilia,” -
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eing slower than A} has finished moving across the stretch CD dur-
ng.time fg, with the consequence that A (being faster than B} will
have moved across the stretch CD during a shorter time fh; then since
A has in the shorter time fh covered the whole of CD, the slower body B
ill in the same shorter time fh have covered a lesser distance CJ. But
has covered CJ during time fh, then the faster body A will have
vered the same lesser distance CJ in a still shorter time; so that the
e fh will in turn be divided. In that part [75] of the time fh, then,

e slower body B will in turn have travelled over a part of CJ; and
part of CJ will be to CJ as the part of time fh is to fh. As we con-
tinue this procedure of substituting [65f], at each step of the demon-
tion, the slower for the faster body or the faster for the slower,
We continue to get the same result: the faster divides the time; the
ower divides the distance. Since the alternating procedure always re-
Its in this alternating division, it is evident that every time will be
ntinuous; and it is clear at the same time that every spatial magni-
de is continuous, for the time and thé magnitude are subject to divi-

Yions which are in the same ratio and which are equal in number.

In the customary nonacademic arguments, too, it becomes evident

tHhat since time is continuous, spatial magnitude must also be continuous.

oving body goes a half of a distance in'a half of a time or, at any

bhite [105], a shorter distance in a shorter time. The réason for this is

use a time and a spatial magnitude are subject to the same divi-

s. If either is infinite, so is the other. And each is infinite in the

e way as the other: if time is infinite as to its extreme ends, so is

atial magnitude; if infinite in divisibility, so is spatial magnitude;
“similarly, if infinite in both ways.

his #s the reason why the assumption is false on which Zeno bases

[opposing ] argument.t He takes it to be impossible to span infinites

o come into contact with them severally during a finite time. Now,

nigth or a time or anything continuous is called “infinite” in two

igtinet senses, according as it is infinite in divisibility or is infinite as

ts extreme ends. Although it is impossible during a finite time to

gich things infinite in quantity [that is, infinite in the latter semse],

is quite possible in the case of things infinitely divisible; for the

nite, not finite, that the infinite magnitude is spanned; and the in-
te parts are touched in the .parts of the time which are infinite,
finite, An infinite stretch cannot be traversed in a finite time; neither
.a finite stretch, in an infinite time. But if the time is infinite, so is
e spatial magnitude; and if the spatial magnitude, so is the time. Let

9.230b11-13.
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BAY be a finite distance, and ¢, an infinite time; and let a fnite part, 4

cd, of the time be taken. Then a moving body X will in time cd cover?
a segment BE of the distance [BA]. The segment BE may indifferent)
“measure” BA as an exact multiple of it or another multiple less o
greater [than BA]. If X always covers a distance equal to BE in an
equal time and if the number of the distances covered portions ot
the whole, then the whole time in which X covers BA is finite; for th
time will be divided into as many parts as is the distance. So if X doe
not cover the whole distance in an infinite time, but #f X can ever
during a finite time cover the segment BE which * ‘measures” the wholg
then X will cover an equal distance in an equal time; and consequenitly
the time [of the passage across BA] is finite. It is also evident that X
does not cross BE in an infinite time if we take the time [of the p
sage across BA] as limited at one end [that is, at the beginning];
if X covers a segment in a shorter time than it does the whole, th
the shorter time, being limited at one end, must be [altogether] fini
We may in the same way disprove the supposition that the length
may be infinite and the time finite. It is evident, then, that no line o
surface or anything continuous can be indivisible [41].

This conclusion follows not only for the reasons stated but also
cause otherwise it would follow that the indivisible [41] would he.
vided. Since a body may move relatively quickly or slowly in any peri
‘of time and the faster moves across a greater stretch in an equal #
it is possible for the faster to span a stretch twice or one and a half time
as large as that spanned by the slower body; for the rates of the motions
may be so related, respectively. Suppose, then, that the faster body %
travelled one and a half times as far as has the slower during the s
time; and suppose that the greater distance has been divided into
three indivisible [41] parts AB, BC, CD), and the lesser distance i
the two indivisible parts EF, FG. Then the time will also be divided
into three indivisibles, since an equal distance is covered in an e
- time. Hence, let the time be divided into the parts &, kI, Im. But sin
the slower body has during the same time travelled over EFG, the sam
time will alsc be divided into two parts. Accordingly, the indivisib
[middle part] will be divisible! Also, the slower body will cover:
partless segment during a time greater than the indivisible time
which the faster body covers a partless segment of its path]l

It is evident, then, that no continuum is without parts.

1 The text has “AB,” but designates a segment of it “BE.”

CONTINUITY OF MOVEMENT 111

3. Moments, Movement, and Rest in Time

The “now” also must be indivisible: that is, the “now” in the essential
d primary sense in which the “now” is inherent [82h] in all time;
t, indeed, the “now” in [39a] the derived sense [18] of a period of
e. For the [momentary] “now” is somehow [4] an extreme end [18a]
the past [118a], since it has nothing of the future, and somehow an
treme end of the future, since it has nothing of the past; it is [func-
nally], we maintain, a limit of both, Accordingly, if the [momentary]
ow” can be shown to be essentially of the sort described and thus to
he an identity, then it will a]so become evident that the “now” in this
%nse is indivisible.
The now” which functions as the extreme end of hoth past and future
mist, indeed, be identical. If the “now” were different limits [of both
ast and future], the one limit could not succeed the other; for the
tinuous cannot be made up of partless components. If the “now”
e separate limits [of both past and future], there would be a time
een them, since every continuum muist have something of the same
d between. its limits; and the time between them would be d1v151b1e
wce we have proved that all time is divisible. Accordingly, the “now”
ould be divisible, But if so, a dividing-point within it would mark
F within it a time extending to the dividing-point and a thme still
ome; so that the [whole moment as] future would contain some [4]
aspect, and the [whole moment as} past would contain some
e aspect. Then, too, the “now’ ” would not be such in its essential
ﬁée'of a moment; it would be a “now” in the derived sense of a period
me, for the function of dividing [occurring within it] would not
g to it essentially. In addition, part of the “now” would be past
ihﬁd part future, and it would not be always the same part which would
e past or the same part which would bé the future and, since the
could be divided at numerous points, the “nows” would never be
ame. Hence, all these consequences being impossible, it must be
same “now” which limits either [40] the past or the future; and,
efore, the “now” must obviously also be indivisible, since it would
rwise be involved in the same consequences which we have traced.
jus, it is clear that time includes something indivisible which we call
momentary] “now.”
0] wously, too, nothing can be moving during a moment; if it could,
imotion could also be qulcker or. slower Let a faster body travel a
tance AB in a momentary “now,” n; then a slower body would in
same moment travel a lesser &wtance AC. But since the slower body
d have travelled the distance AC in the whole of the-momient, the
er body in travelling the same distance [AC] would require a shorter 30
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time; so that the moment would be divided. But 2 moment has besn
proved to be indivisible. Accordingly, nothing can be moving withi
a moment. But neither can anything be at rest during a moment
only that is properly said to be “at rest” which naturally can move b
is not moving when or whers or as it natu.rally can. Hence, since nothi
can naturally move within a moment, neither can it within a momeﬂ
be at rest, Again, if the same moment functions as the limit of a
and of z future, and if a thing can be moving during the whole
one of the times and be at rest during the whole of the other ti
and if the thing moving or at rest during the whole of a time would
moving or at rest during any part of the whole time within which
can naturally be moving or at rest, then (since the same moment
the limit of both past and future) it would follow that a body could
be at once at rest and moving within the same moment, Again, we’ d
not speak of 2 thing as being “at rest” unless both it and its parts

in a present moment, in the same condition in which they were be
but in a present moment there is no “before” and, therefore, ne
any “being-at-rest.” Accordingly, anything moving is moving, as &
thing at rest is at rest, in time [or in a continuous duration].

4. Subjects and Kinds of Divisibility

Every' changing thing must be divisible. Not only does every ch
have a beginning and an end. But also, when the changing thing ]
arrived at the end, it is no longer undergomg the change; and wh
and all its parts are at the starting-point under consideration, it is
yet undergoing the change, since the stability of a whole and o
parts is not an instability. Accordingly, anything undergoing a ch
must be partly at the terminal and partly at the initial stage o
change;® for a changing thing cannot, while changing, be either at |
the beginning and the end of the change or at neither of them. -
“terminal” stage here meant is the one that is proximate in the ¢
under consideration, for example, in a change from white to gray,
to black; for, in order to be changing, a changing thing need not,
or stop at either of two extreme opposites. It is evident, then, that e
changing thing must be divisible. '

A movement is divisible both with respect to the time it tak
with respect to the movements of the parts of the moving thing, Th:
if AC as a whole is in motion, then its parts, AB and BC, will als6
in motion. Let the motion of the part AB he DE, and that of ‘the

® Cp. vi.2.232a21.
+ Thomas Aquinas; “Sed hoc diversimode inveniter in diversis mutationibus
Aristoteles in hoc sexto libro agit de motu secundum- guod est continuus.
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BC. be EF; then the motion of the whole AC will be DF [the sum
f the motion of the parts]. This must be the motion of the moving
ody as a whole, because each of that body’s parts has one of the two
tions which together make up the whole motion, neither part having
motion of the other part; so that the whole motion is the motion of
lig. whole moving body. Again, in every motion there is something
h moves. But the whole motion DF canmot be the motion of one of
he parts; for AB has the motion DE, and BC has the motion EF.
ither can DF be the motion of anything else; for its parts (DE and
.are motions of nothing other than AB and BC, respectively,
vhich are parts of the whole body (AC) having the whole motion
F'), and for any single movement there never was more than a single
ject, Hence, the whole motion DEF is the motion of ABC. Again,
ose that the whole body had another motion, HI, fromn which the
Hon of each of the parts could be subtracted; then the latter motions
world be equal to DE and to DF, respectively, for the reason that any
svement of a single subject is single. Hence, if the whole motion HI
gere divided into the motions of the parts, HI would be equal to DF.
tould DF, however, fall short of HI, the remainder JI would. not be
e:motion of any subject: it could not be the motion of the whole or
of the- parts, since-any movement of a-single subject is single; and it
d not be the motion of anything else, since continuous movement
ies continuous subjects. The same result would follow if DF should
. HI. Consequently, the whole motion HI would necessarily be
to DF; and HI and DF would, accordingly, be identical. One
then, in which a movement may be divided is into the movements
e, parts of the moving thing; and everything that has parts must
Subject to this kind of division. But a movement may also be divided
the basis of the time it takes. Not only does every movement take
ace during a time, but all time is divisible; and the shorter the time
‘the movement, the more curtailed the movement. Every movement
fiiist, therefore, be divisible in its temporal aspect.

“mjthermore since everything that is in movement “is moved” in
me.respect and during some time and with a movement proper to it,
divisions which relate to the time, to the movement [identified],
he process of undergoing the movement, to the thing moved, and
e.xespect in which the movement [constitutes a changel, are the
divisions, There is this exception, however, that division does not
e to all the changing conditions in the same manner: place and
dntity are divisible essentially; quality, only incidentally. Let A be
‘time during which a thing is being moved; B, the “movement.”

‘hen, if the whole movement was completed in the whole of the time, 20
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it follows that in a half of the time less of the movement will hav?ai !

occurred; in a still shorter period, still less of the movement; and.
on indefinitely. Conversely, if the movement is divisible, the time
lLikewise divisible: if the whole of the movement was completed in th
whole of the time, then a half of the movement will have ocourre
in a half of the time; still less of the movement, in a still shorter peria
of time; and so on indefinitely. The process of undergoing the mov
ment is divisible in the same way. Let C be “being moved.” At #i
half-way point of the movement, there will have been less of C tha
the whole; at the half-way point of a half of the movement, there wi
have been less than a half of C; and so on indefinitely. We may alt
fram the whole process abstract the two partial movements DC ‘an
CE, in order to show that the whole process matches [39a] the whdl
movement [identified], since there would otherwise have been mol
than one process matching the [completed] movement. This demoi
stration would parallel that by which we have shown that a movem
is divisible into the movements of the parts of the moving thing. F
when the partial processes [DC and GE] are taken in their corréspo
ence with the respective halves of the movement, it will be seen
the whole process of “being moved” is continuous. So, too, we may
on to demonstrate that the distance is divisible, as is any respect
which a change occurs; except that the divisibility of some chan
circumstances is incidental to that of the thing which changes [in
respects]. In short, if any one [of the five items we have distinguisk
is divisible, so are all ithe rest. Similasly, they are all alike finite
infinite. The divisibility or infinity follows, for the most part, from- 4
divisibility or infinity which inheres immediately in the [primary] s
ject of change. That the latter is divisible, we have proved;i and
shall later§ proceed to show that it is infinite.

5. Ends and Beginnings of Changes

Since a changing thing changes from one definite condition [4]
another, anything which has undergone a change must, at the mo
[17a] when it has completed the change, be in the condition to whit
it has changed. For a changing thing gives up or abandons its for
condition, and changing either means or leads to giving up and
doning 2 former condition; and if so, then analogously completion:
the change puts the finishing touch to such abandonment, Thus, w

something has changed from a state of nonbeing to its contradict

1 234b10.20.
§viT.
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ing, it has, at the time of the completion of the change, left the state
nonbeing behind; it is therefore at once in the state of being, since
ything necessarily either is or is-not. Evidently, then, what has
anged from one contradictory state to the other, is in the latter.
eover, if such is the case in a change from one contradictory to the
her, it will likewise be the case in the other kinds of change, what is
ue of the former in this regard being likewise true of the latter, Again,
is must evidently be the case in each and every kind of change for
¢ reason that whatever has completed a change must be somewhere
some condition; and since it cannot be in the condition from which
as departed, it must be either in the condition to which it has
anged or in some other, But if what has changed to B were then
ome other state C, with which B is presumably not contiguous [136],
, since every change is continuous, the thing would be at the same
changing from C back to B; so that what has completed a change
guld, at the time when it has completed the change, still be changing
the condition to which it has already changed. Since this is impossi-
e, what has changed must be in the condition to which it has changed.
too, it is evident that if and when something has come into being,
7 and if and when it has perished, it “Is-not” For what we are .
og holds good for the various kinds of change generally, although
especially clear in the case of a change from one contradictory to
other.
ot only is it clear that anything which has gone through a change
the time of the consummation of the change, in the condition to
h-it has changed; but the primary time in which it has completed
ange must be indivisible [41]. I call that “primary” which is of a
ain kind [5a] but which is not so because something else, being
e.of its parts, has this property.® Thus, let' AC [as the primary time
hich a change has been completed] be divisible, and let it be
ided at B; then, if anything completes a change in time AB or in
16°BC, the inclusive time AC would not be the primary time of the
pleting of the change. If, on the other hand, anything was still
ging in cither AB or BC (in either of which it must have changed
ave been changing), then it must also have still been changing in
“whole of AC; but we took it as completing its change in AC. The
¢ argument applies even if in one part of the time it is changing and
né part it has completed its change, for there would then be some-
g [BC] prior to the first [time AC]. Consequently, the time at which
nge has been completed cannot be divisible; and therefore it is
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also evident that the time at which anything has finally come into bei
or has perished is indivisible.t
However, “the primary time in which something has changed”
two meanings: one is the primary time in which the change has ¢
to an end [100c], that is, when it is true to say that something ki
changed; the other is the primary time in which something began:
10 change. The primary time which relates to the end of a change i
fact {82f] which we encounter [23]; for a change can be completed an
thus have an end which we, moreover, have already shown to be i
visible because it is a limit.} On the other hand, a primary time w’ :
relates to the beginning does not exist at all: for there is no [continuor
part of a whole change which would be an absolute] “beginning
change”; and there is no primary part of the time in which a chan
body was first changing. Let AD be such a primary time. Then
would not be indivisible; for [if it were], moments would be contiguo
Again, let a body be at rest during the whole of [the immediatd
preceding time] CA. Then it would be at “rest” at A also. Theref:
if AD were without parts, the body would be at rest and would h
20 changed in the same time {A and D being simultaneous]; for at A3
would be at rest, whereas at D it would have changed, On the o
hand, since AD could not be without parts, it would have to be di
ble, and a body would have completed a change in any part w
ever of AD. For if AD were divided and if & body would have changg
in another part, then it would not have changed in the whole; bu
a body|| would have changed in one of the parts, then the whole
would not be the primary time in which it has changed. So it
have changed in any part whatever [of AD]. It is evident, ther
. that there is no primary time in which the body has frst chang
for the divisions are infinite!

Neither does anythihg which has changed have a part which,
changed absolutely first. Since it has been proved( that every chan,

30 thing is divisible, let a changed body DF have such a primary part
and let hi be the time in which DF has changed. But if DF has ch

in the whole of time hi, then only something less than DF could
changed in a half of the time and would therefore have changed bef
DF; and progressively something less in a progressively shorter t
and so on indefinitely. Consequently, a changing thing has no pri

part which has changed first, So there evidently is no such thing as an
Ysolutely primary part either of a changing thing or of the time at
ich it has changed, :
On the other hand, a different account must be given of a thing’s 236b
nging conditions [15a], that is, of the respects [39] in which it has
thanged. For there is, besides a changing thing (for example, a man)

d the time in which the thing changes, the condition to which it
anges {for example, white). The former two are divisible; hut the

last is not, except incidentally. With this restriction, all three are divisi-

E_le; since that is divisible to which a quality (such as white) belongs.
Jowever, among the respects in which a thing changes, those which

not incidentally but essentially divisible (namely, magnitudes) have

first part any more than does the changing thing or the time of the

ange. Suppose a magnitude AB would have moved from B to a pri- 10
mary place C. Then if BC weré indivisible, two things without parts

uld be contiguous. And if BC were divisible, AB would have moved

2 place prior to C; and to another, prior to that; and so on indefinitely

ause the division has no final stopping-point). Consequently,

is mo absolutely first point to which anything has moved. A

ar procedure is applicable to quantitative change; for this, too,

a contnuum. Therefore, it is evident that only qualitative change

any essentially indivisible part.

6. Continuity as Not Divisible into First Parts
¢ any changing thing changes in time—in one sense, in the pri- 20
time [or the time of that change only], but also, in another sense,
the' time .of the change because [39a] another time is such (as when
g changes in a certain year because it changes on a certain day
at year)—therefore a changing thing completes its change in a
ary time-such that the thing must be changing in any part of that
This is clear, accordingly, from our definition of “primary time.™®
oint can also be established by the following considerations, Let
be the primary time of a movement; and since all tme is divisi-
3-let AB be divided at C. Then the movable body is either moving

ot moving in AC; and likewise, in CB. But i it moves in neither,
ivould be at rest in the whole; for nothing can move in a given
if it is not in movement in any part of that time. And if it moves 30
nly one of the two parts of the time, then AB would not be the
ary..time of the movement; for the movement would relate to a
ferent time. Therefore, the moving body must be moving in any part
atever of the primary time AB.

t Against Sophistic arguments; for example, that Dion could not have died. ei
when he was zalive or when he was dead. .

1 viii.3.254b1, 8.264a4-6.

§ vi.1.231227-29.

[| Omitting: “had been changing in both and in the whole, but if it . . . .*

1 vi.4.234b10-20,
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It follows from this proof that whatever is moving has moved befar
For if in the primary time AB a certain body has moved a given
tance, then a body beginning at the same time and moving at
same rate will in a half of the time have moved half that distane
therefore, the former body moving at the same rate during the s
time must have travelled the same distance as has the latter; and he
what is moving has been moving. Again, since a moment defines a

and a time falls between moments, and if the last moment is warraii

therefore for saying that a thing has been moving in the whole or
any part of the time AB, then the thing could likewise be said
have moved in the other parts of the time. But the dividing-point G
the extreme limit of a half of the time. Therefore the moving body
have moved in a half or in any part whatever of the time, since ey
division marks a time bounded by moments, If, then, all time<%
divisible, and what falls between moments is a time, every changin
thing will have completed an infinite number of changes. Again, %
thing which changes continuously, which has not been destroyed, *
which has not ceased changing, must at any time either be ¢hanging
have been changing, and if it cannot change in a moment, then it m
at each moment of its change have been changing; and consequently
if the moments are infinite, every changing thing will have comple
an infinite number of changes. ' :

Not only must anything that is changing have changed; but w]
has changed must also have changed before. For whatever has change
from one [place or state] to another, has done so during a time. Suplig§
X has completed a change from A to B in-a moment. Then the mom
in which X would have changed could not be identical with th
which it is in A; for it would then be in both A and B at the same i
and we have provedt that what has completed a change is not at
time of its completion of the change in the condition from whick
has changed. And if X would have changed in a different moment, th
would be a period of time between the two moments; for mome
are not contignous.} Accordingly, X has changed in a time. But
time is divisible; so that X has in a half of the time undergone anothe
change, and still another in a half of that time in turn, and so
indefinitely. Consequently, it ‘must at any time have changed beforé
Again, what we have been saying will become even more evident fr
the continuity of the distance which a changing thing travels. Let
change in place from C to D, Then if CD were indivisible, two part]
parts would be contiguous, which is impossible; so that there must’

+ vi.5.235b6-13.
¥ vi.1.231b6-10.
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distance between them which, moreover, is infinitely divisible, Con-
sequently, X was always previously changing in place from one to an-
ther of the infinitely numerous parts of the distance. So, then, what-
evér has changed must also have changed before. For, as to changes
een two things pot continuous with each other, including [qualita-
e] changes between contraries and [the more radical] changes be-
n contradictories [in generations and destructions], we can use the
ormer proof, namely, from the infinite divisibility of time.
Thus, what has changed must have been changing, and what is
ing must have changed; changing is preceded by having changed,
having changed is preceded by changing; and at no stage can we
hold of an absolute “first.” The reason [83] for this is because
less parts are not contiguous. We may rather continue the process
tviding indefinitely. For example, as we continue to bisect a line,
one series of segments continnes to increase in length while
other continues to decrease.§ Hence, it is also evident that anything
ible and continuous which has come into being must have been
toming into being before and that anything divisible and continuous
¢h is coming into being must have come into being; although some-
s what is coming into being is a part which is something other than
-whole, for example, the foundation of a house, And as with what
‘coming into being and what has come into being, so it is with
is perishing -and what has been- perishing: a continuous being
ch is coming into being or which is perishing has a certain infinite-
55 immediately inherent [82h] within itself; so that nothing is being
érated without having been generated or has been generated with-
:being generated. Just so it is with perishing and having been
gtishing: perishing is always preceded by having been perishing; and
ing been perishing, by perishing. It is evident, then, that what has
en produced must previously have been in the process of being
i duced and that what is being producéd must have been produced;
r all distance and all time are infinitely divisible, Consequently, at
thatever [stage of a change] a thing may be found to “be,” that stage
1d not be an absolutely first [moment. or point].

id

b

7. Finite and Infinite Time and Distance

Since movement takes time and, with increasing magnitude, a longer
me, a finite movement does not require infinite time unless, indeed,
same movement or part of it is continually repeated, but the whole
, finite movement does not take the whole of infinite time. Clearly,
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a body moving at a uniform rate must travel a fnite distance during;
finite time; for it completes its movement over 2 whole distance in e
periods of time which, moreover, number as many as do the equ
parts taken of the distance, Therefore, since the parts of the dista
are finite in size and number, so is the time; the latter equals the ting
of a part multiplied by the number of the
no difference even if the body does not move at a uniform rate. Supp
X has moved a finite distance AB during an infinite time cd. But the
X must have travelled one part of the distance before another;
clearly, X has in an earlier and in a later part of the time travel
different parts of the distance, becanse different parts of the motion
completed as the time grows longer (whether X changes at a unif
rate or not and whether the rate of motion is uniform or increases
decreases ). Therefore, let A be a part by which the distance AB
measured, Then this part of the motion would take a corresponding p
of the infinite time; surely, it would not take the whole of the infin
time which was assumed to be taken by the whole motion. And
select another part equal to AE, this part of the motion would alss
for the same reason, take a finite period of time. Now, if T continue
take parts in this way, there is no part by which infinite time can
measured; for an infinite carmot be made up of [a finite number of
either equal or unequal finite elements, because things finite in plur
and size can be measured by a unit (whether they are equal or mo
s0 long as they are finite in size). But the finite distance AB is measurg]
by AE taken a certain number of times. Consequently, X will haj
travelled the distance AB during a finite time. Then, too, as with ™o
ment, so it is with coming to rest. ‘And conseguently, it is impossi]
for one and the same thing to be forever in process of becoming
perishing,

For the same reason, there cannot be an infinite movement or comis
to-rest during a finite time, whether or not the movement is unifor
Let any part be taken by which the whole time is measured: a moviig

A

body would in that part of the time cover bhut a part of the dista
not the whole distance which is covered in the whole of the
it would cover another part of the distance in another part of the &
and so on in each of the times. It would make no difference whether,
part is equal or unequal to the first part taken, provided only that

is finite; for, clearly, while the time is thus being used up, the infi
is not, since only finite quantities are taken only a finite numbe
times. Consequently, an infinite extent cannot be covered duri

% 24-8.

parts, However, it maky ;
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nite time; and it makes no difference to the argument whether the
jstance is infinite in one direction or both.
evidently also follows from this proof that a finite magnitude can-
t traverse an infinite magnitude during a finite time. The reason [8_3]
the same: in any part of the time, 2 finite magnifude covers a finite
agnitude; and so in each succeeding part of thta time; and therefore,
i the whole of the time, it covers a finite magnitude.

Since a finite magnimde does not traverse an infinite one in a finite 238b

e, it is also clear that an infinite magnitude cannot traverﬁe a finite one
during. a finite time. For if the infinite traverseq the finite, -the ﬁ:_nte
uld also traverse the infinite. Which of the two is the body in motion,
uld make no difference; for, in either case, the finite wou}d traverse
infinite, Thus, when an infinite magnitude A is in motion, a part
it-CD would be at a finite B; and so would one part after ax.mth(-ar;
d so on indefinitely. At one and the same time, then, the infinite
wld have traversed the finite, and the finite would.have h'averstad
e infinite; for the infinite cannot traverse the finite without the !imte 10
versing the infinite either by way of 1oca1‘passage through it t}c):r
i way of measuring it. Hence, since the ﬁm‘te cannot traverse the
pite, neither can the infinite traverse the finite. o .
Moreover, the infinite cannot even traverse the 1n_ﬁmt.e ‘durmg a
inite time. If it did, it would also traverse the finite, which is inherently
tomprehended [82h] in the infinite. In addition, the proof from the
ing of the parts of time applies here also.
ccordingly, since the finite cannot during a finite ’cime‘ tax.rerse- th-e
bnite, nor the infinite the finite, nor the infinite the infinite, it is

dent that there can be no infinite movement at all within a finite 20

et For what difference would it meke whether we presented the
wement or the distance as infinite? If either is infinite, the other
ust likewise be infinite. For every local motion takes place in a place.

Y " 8 Coming to Rest, Rest, and Stages of Change

‘*‘(-‘.\ ! » x
i i ich is naturally either in motion or at xest moves
"S%ce'everﬁhmg e £ ally does, therefore what is
orrests when and where and as it naturally does, _
ing to a stop [111] must, when doing so, be in motion, Fo‘x: otht‘arw1se
ould be at rest and therefore not in a status [12a] of coming to
" [110]. It follows likewisc that coming to a stop takes time. For
hat is in motion takes time; but whgj is coming to a stoP has bgen
thown to be in motion and, hence, rust come tci a sto],;: in a period
 time. Again, the distinction of “quicker” and “slower” presupposes 30
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bsolutely first part than can a magnitude or than can a continuum of
y kind whatever. .

Moreover, since every moving body moves during a time extending
om the beginning to the end of the process [115], it cannot in that

stop moving. And if it were doing so in but one half of the time, thep
the whole would not be the primary time of the process but would b
the “time of the process” in a dependent sense only. (We have
& previous point in our discussion® applied this proof to moving bodies

Moreover, just as there is no first moment [17a] in which a movi
body is moving, so there is none in which a body that is coming to
standstill comes to a standstill; for there is no [absolutely] first pa
4] of either process. Let AB be such a primary time in which aw
thing would begin to come to a standstill. Then AB could not bt
without parts: for there can be no movement in a partless time, beca
a moving thing must have been moving in a part [4] of the tim
and what has been coming to a stop has been shown to be in motio
And if AB is divisible, the body is coming to a stop in any part. wha
ever of AB; for we have just proved that what is coming to a stop;
must be doing so in any part whatever of the primary time in whid
it is coming to a stop. The primary time, then, in which anything comé
to a standstill, is a [continuous] time, not a moment [41]; and since a
time can be divided into an infinite number of parts, there can be n
first moment at which anything begins to stop moving. '

Neither is there a first moment at which a body which continues-ig;
rest began to be at rest. It did not begin its rest in a partless moment
for no movement takes place within a moment [41], and only thy
can be at rest which can also be in motion. As we are accustomed
saying,t a body is, properly speaking, “at rest” when it can natur
be moved but is not being moved at a time when it naturally cou
Again, we speak of a body as being “at rest” if in the present momeit
it is in the same condition in which it' was before; so that a state
rest cannot be discriminated by reference to a single moment only,
only by reference to at least two moments, Consequently, the time
which a body continues at rest cannot be without parts. Having par
then, it is a [continuous] time; and a body at rest will be at rest
any part whatever of the time of its rest, as we can show by means
the proof used before {in similar contexts], And consequently, th
can be no first moment [at which a thing began to be at rest].
reason [83] is because all resting or moving takes time; and since an
thing continuous is infinitely- divisible, time can no more have

* vi,6.236b25-3¢2,
§v.2.296b12-15,

e (taken by itself rather than in some part) be at [39a] some pri-

ary part {of its path], For if it (together with each of its parts)
ere to continue in the same [state or place] for any length of time, it
ould be at rest; and if it were at rest in the sense that it (together

i its parts) can at one moment or another be truly said to-be in

e same [state or place], then a changing thing cannet in the primary 30
ime of its change be completely {217 at any [identifiable part of its
yurse]. All time being divisible, it would follow rather that the chang-
g thing (together with its parts) would at different times be in the

e.[state or place]. If, on the other hand, it would at a single moment

nly be in the same state or place, it would not be at any [definite
tage] during any time but only at a limit of the time. To be sure,
-is at some stage at any one moment; but it could not be “at rest” 239h

a moment any more than it could be “in motion” in a moment.
ely, if a changing thing is “not moving in a moment” and if it “is

t some stage,” it is not therefore possible for it to be “at rest at a

" [of its passage] “during the time” [of its changing]; for it would

ien follow that anything in motion would be at rest.

9. Fallacies of Taking Divisibility as Prior to Movement

There is a fallacy in Zeno’s way of arguing: “If anything is at rest

motion when it is where [39a] it is [57g], and such is invariably

e case with a moving body [121] at any moment, then a flying arrow

nnot start moving 1109¢].” This is wrong because time is not made
of indivisible moments any more than any other magnitude is made
of indivisible parts.
Zeno formulated [90] four arguments about moton which worry 10

200c] those who try to solve them. According to the first, “nothing can
e in movement, since whatever is in local movement must arrive at
the half-way stage before it arrives at the end.”® We have commented
n this contention in preceding discussions.f The second argument,

own as “the Achilles,”] is to this effect: “The slowest runner will

ever be caught [65e] by the swiftest, since the pursuer must first

ch the point from which the fleer has in ‘the meantime escaped;
that the slower runner must always be some distance ahead.” This

Cp. vi.5.236210-13; 1.8.191h27-29.

3:187a3; vi.2.233a13-34.

‘Achilles and the torfoise.”
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is the same argument as that from repeated bisection; but with
difference that ever-prolonged [65g] paths [142a] are to be analy
into segments in different relations. It follows from the argument t
a slower runper can never be overtaken, but only as it follows fr
“bisection” [in the first argument, that there is no motion}; the conell
sion of both arguments, that the limit is not reached, turns on the w
in which the distance is analyzed; the second argument only enlar
on' the conclusion by saying that not even the swiftest runner of tra
tional story achieves his goal of catching up with the slowest.. Con
quently, the solution must be the same in both cases. The form
[46c] that “whatever is ahead cannot be overtaken” is false. What
ahead is not overtaken as long as it is ahead, to be sure; but it is ov
taken.§ One need only admit that the distance traversed is finite. The
then, are the first two of Zeno’s arguments. We have already reported |
third: “The flying arrow continues at rest.” This conclusion dep
upon taking time as composed of moments; if this is not granted,
conclusion does not follow.|| '

The fourth argument [known as the “Stadium®] deals with “eq
bodies moving at the same rate in opposite directions in a race-co
past bodies equal to themselves, one set moving in the direction aw;
from the end [100] of the race-course and the other set moving in
direction away from the turning-point [138].” This argument is
lieved to lead to the conclusion that “one-half of the time is equal t
the double.” The mistake in this reasoning is rooted in the suppositi
{46c] that bodies moving at the same rate take the same time in movi
past a moving body and past a stationary body of equal size. Let Al
be stationary bodies of equal size; let B’s be bodies equal to the A’s
number and in size, but starting at the turning-point; and let C’s
bodies equal to the A’s in number and in size, but starting at the ¢
treme end [18a] and moving at the same rate as the Bs. (Fig 4)

A - - A: :
B:4321 B:4321
C: 1234 C: 1234

Fig. 4. Fig. 5.

Then, as the B’s and the C’s pass one another, B, and G, will"
simultaneously at the [respective] end [of the A’s]. (Fig. 5.) But
will have passed all [the B’s] while B, will have passed only one-hal
[of the A’s]. Hence, since each moving body [supposedly] takes

§ “Overtaking” is logically prior to a half of it
|| viii.8.263a11-bS,
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al time in passing each of the bodies it passes, the time [ta%cen
'Bl] will [supposedly] be only one-half [as much as the time
en by C;]. But B; will at the same time have passed all the
for C, and B, will be at the opposite extremes at the same _tnne:ﬂ
‘reason is because both B, and C; have taken an equal tlIl’lB' in
ing opposite the A's, This, then, is the argument. Tts conclusion,
However, rests on the false assumption whichk we have noted.

imilarly, we find no impossibility in change from one c?ntra- %
littory to the other. “If something, in changing from'nonwlnte. tci
ite, is at neither extreme, it is therefore neither nonwhite or white.
"y the fact that it is not wholly at either exireme does not pre?vent
om being described as white or nonwhite: for, to be so ‘?escnbed,
eed not be wholly such, but only in most or in the n'{ost“lmport?nt
its parts; and “not being thus or so” is not jdentical w1th not'bemg
s or so at all.” Likewise, in the case of a change having 88 its ex-
nes “being” and “nonbeing” or any other pair of conu'adxctones_:
‘changing thing must be in one of the opposite states, although it
eéd not be wholly in either. . o
o, too, we are not confronted with an impossibility by: the objection
¢ the circle or the sphere or anything rotating on itself must.be 30
rest. Since they, together with their parts, continue for some time
be in the same place, it is concluded that they are at once both
rest and in motion. However, the parts are not in the same place

ny length of time; and, besides, even the whole is always changing 240b

pm one position to another. For the orbits described as st'art.ing from
r B or C, and so forth, are not the same (except incidentally,
“ﬁusidm” and “man”); and pone of them is ever at re.st, but e.ach
forever changing to [the position of] a different one. (]5.‘1g. 6.) .Lﬂce-
wise, in the case of the sphere or of anything else rotating on itself.

he following statement appears to be a g’I,oss: “Ag Zeno says, it takes as much
time to pass each A as it does to pass each B.
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10. The Indivisible as Motionless and Change as Definite

We may now take another step forward in our analysis by sho
that what is without parts cannot be in motion, except incidental
that is, only in so far as it is an inherent part [82h] of a moving bod
or-line.z [142a]. What is without parts moves, so to speak, only as a
thing in a boat is moving if and when the boat is in motion or as a P
moves with the motion of the whole of which it is a part. By “thin
without parts,” however, I mean such as are quantitatively indivis
For parts of a body may have motions both essentially their own ang
dependent on the motion of the body as>a whole, This distinctis

sitting in a moving boat, but cannot have a motion essentally its

Let a thing without parts be changing from AB to BC, whether froijﬂ
one magnitude to another or from one quality [20] to -another or fro
one contradictory to the other; and let 4 be the primary time in whi

it is changing. Then the partless thing would at the time of its chani
ing have to be in stage AB or BC or partly in the former and P ]
in the latter, just as would anything else that is undergoing a chang
But it could not be partly in each stage, since it would on that alte
native have parts; nor could it be in stage BC, since it would in th
case {contrary to our assumption) have completed its change. Accor
ingly, it would during the time of its changing be in stage AB 2
since being in the same state for any length of time is being at 1é
it would therefore be at rest. Consequently, what is without par
cannot move or change at all. It could have a motion of its own onl
if time were made up of moments [which have no parts]; for it woul
then at any moment have moved or changed and would, theref "
never be moving, but would forever have finished moving, But we hav
proved before® that this is impossible, Time cannot be made up
moments any more than a line can be made up of points or than
motion can be made up of [atomic] movements [109f]. To attribuf
motion to what has no parts amounts to reducing motion to partles
movements; and this would be like reducing Hme to moments or ;
line to points. 7
There is another way of showing that a point or anything else -
is indivisible cannot move; namely, by means of the fact that no movi
body can move a distance greater than itself before having move
distance equal to or less than itself. If this is so, then it is evid

o

vil,
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at a point, too, would have had to move a distance less than or 10
ual to itself. Being -indivisible, however, & point could not have
oved a distance less than itself: And if it would have had to move
istance equal-to itself, then a line would have to be made up of
pints; for a whole line is measured by a point moving always an
fual distanee. But if a line cannot be made up of points, neither can
nything indivisible move.
till another proof is the consideration that, since all motion takes
e and no motion happens in a moment and since all time is divisible,
te must be for any moving thing whatever a period of time shorter
n the time it takes in moving a distance equal to itself. Such a
is required for such a motion, since all motion takes time; and
ave provedi that all time is divisible. Accordingly, if a point
e to move, there would have to be a period of tme shorter than 20
time in which a point would have moved a distance equal to itself.
(it this is impossible, for in a shorter time it would have to move a
sser distance; and then the indivisible would be divisible into smaller
arts, just as the time is divisible into shorter times, In fine, what is
ithout parts could move if and only if movement were possible in an
ymic moment; for movement in 2 moment and movement of some-
ng indivisible are mutually [15a] convertible [90].

ywever, no single change is infinite. We have seenf that every
hange has a definite beginning and a definite end. Moreover, these

limits are either contradictories or contraries. In changes from one con-

dictory to the other, each of the contradictories is a limit: in gen-
ration, for example, the final limit is being; in destruction, nonbeing. 30
ind in a change from one contrary to another, each of the contraries
limit. Qualitative alteration, being a type of change, has such
Ytremes; for qualitative alteration always proceeds from one contrary
hality to another. Growth and-decline, too, have such extremes: growth

45 a final limit in the complete magnitude consonant with the nature 241b

roper [55] to the growing thing; and decline has a final limit in the
s [111d1 of that magnitude. As for local motion, it cannot be limited
precisely the same way, since its termini are not always contraries.
wever, “what cannot be done” has various meanings. If a thing could
‘have been cut in the strict sense that it would have been an im-
sibility for it to be cut, then it is impossible in the same strict sense

t to be in a process of being cut. So, in general, anything that
anot be definitely generated cannot be in a process of being gener-
and anything that cannot underge a complete change cannot be
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in a process of changing to anything to which it cannot change comi
pletely.‘N(_)w, if anything in a process of local movement is to chang
its Jocation from one place to another, it must be’ possible for it #
Eompfliete 51;011 a change. Hence, its moton is not infinite and cannd
e infinite, for it is impossible to traverse an infinite distance. We hav
shown, then, that no change can be “infinite” in the sense th:’ca ‘; : VIL BOOK ETA
“cannot be defined by limits.” .
However, it remains for us to consider§ whether a movement tha : '
is single may be infinite in this sense with respect to the time of th & 2
movement. There is nothing to prevent eternal movement if the move EShES
ment is not single but if, for example, local moton is followed By
qualitative alteration, and the latter by growth, and this in turn by . : :
generation. In this way there can be movement through all time; but : ’
it will not be 2 single movement, since all these changes would nof ) SCI'ICS Of MOVementS_
make up a unified movement. No movement which is a uriitary mov '
ment can be temporally infinite, with but one exception; that excéptio"
20 is rotation, ' o

1. Moved Movers and the First Mover
nything® involved in a process [109a] is necessarily brought into 241b34

peration [109a] by some agency [4]. Obviously, if a thing subject to
ange does mot put [82] itself in motion, it owes its variation to
bimething else; in such a case, the mover or agent must be something
ther than the thing acted upon. What, however, if a thing set in motion
as. the beginning of its movement within itself? Take AB as some-
g moved, considering AB by itself without reference to the move-
gnt of any of its parts. Since AB is presumably not given a start by
i‘external mover because it is itself a whole in movement, may we,
en, take AB as self-moved?Pt This would be like supposing that, when
both moves KL and is itself in movement, we would have to deny
hat: JL, is moved by anything [other than JL itself} because we do not
“which of its parts is the mover and which is moved! Again, what is
supposedly] not given a start by anything would not necessarily stop 242a35
oving because something else is in a state of rest; on the contrary,
anything is in a state of rest because something else has stopped
wving, then the former is necessarily set going by something; and if
is admitted, then everything movable is responsive to some agent,
is, since everything in movement is divisible, AB must be divisible,
AB, accordingly, be divided at C. Then if CB is not in movement,
ther would AB be in movement; if it were, then AC would be in

Book Eta may be an independent work. The first three chapters exist in two
ersions, of which this translation follows alpha rather than bete.

§ viil7.261a17-8.265212. - lato Phaedrus 245D.

129




130 ARISTOTLE’S PHYSICS

movement while CB would be in a state of rest, and AB would conse
quently not be in movement essentially and directly as we have as
sumed it to be, Hence, if CB is not in movement, AB must be in a sta
of rest. But what is in a state of rest because something else is pot
movement is admittedly moved by something, Therefore, we co
cllude, anything involved in a process is necessarily brought 1:nto oper:
tion by some agency: for what is in movement is divisible; and if ani;
of its parts is not in movement, then the whole must be in a state of rest
Anything passing through any change, then, is necessarily acte
upon by some agent, with the consequence that anything undergoj
‘:" local motion is moved by something else in motion, the mover beili
In turn moved by another thing i
other, and so on indefinitely;
there cannot be an infinite re

by B, Bby C, C by D, and s
induces

ceeding from a numerically single starting-point to a: numerically sin,
stopping-point in a numerically single period of time. For a movem
may be single generically or specifically or numerically: a movem:
is .generically single when it falls under a single .category, suc

primary being or quality; a movement. is specifically single when
proceeds between limits which do not differ but are the same in ki
[20], for example, from white to black or from good to bad; and a mo
ment is numerically single when it proceeds from a numerically sin
starting-point to a numerically single stopping-point in a numerica
single period of time, for example, from “this” white appearanc :
:that" black appearance or from “this” place to “that” place and.
this” period of time {for a movement occurring in some other perig
of time would no longer be pumerically single but only speciﬁcaj
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the movement of A is finite, so is the time. On the other hand, since 45
e movers and the things moved are infinite, the movement EFGH
which is composed of all the particular movements) would also have

be infinite; for whether the movements of A, B, and so forth, are
ual or whether they form a series of progressively greater move-
ents, they would in either of these possible cases§ form a whole which
infinite. And since A and all the other things moved are moved
ultaneously, the whole movement would occur in the same period
ime in which that of A occurs and which is a finite period of time;
- that there would be an infinite movement in a finite period of
time, But this is impossible.||
It might seem that this argument has proved the point we have
omided [82a] to establish [namely, that there is a first mover]; but
e argument does not provide the demonstraton required, since it 55
ails to show conclusively any impossible consequence [of the opposite
]. For although a single subject cannot undergo an infinite proc-
$ in a finite time, yet many subjects may very well [in a finite time
articipate in processes which together form an infinite whole], This
recisely what happens in the case under consideration: each thing
d upon holds its own course; yet it is guite possible for many
gs. to be acted upon at the same tme, However, if anything that

“ioves anything else by way of a local and bodily motion must touch

be continuous with the thing it moves {as observation discloses in
Yery case ), then the things so interacting must at least touch or be con-
ous with one another so as to form a unity. It makes no difference
the present argument whether this unity is finite or infinite: if the 65
bjects are infinite in number, then the motion which is the sum of
| their motions must be infinite; and this would be so whether the
ticular motions are equal or progressively greater, since we may
eat [65] the possible [12b] as actual [82e]. If, then, the whole made
b'of ABCD, whether finite or infinite, undergoes a movement EFGH
- finite time [, something finite or infinite would enact a finite move-
t in an infinite time, But neither is possiblef Consequently, the
¢s must come to a stop, and there must be a definite first mover
1l as something which is moved first. It makes no difference that
have derived this impossible consequence from an - assumption
B4h]; for we have taken the assumption as a possibility, and ‘an 243a30
ed possibility ought not to yield an impossible consequence.
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2. Togetherness of Agents and Things Acted upon |

A “proximate mover” (not the goal [96] of a movement, but i
initiating [95b] factor) is correlative [137c] to what it moves, in h
sense that there is nothing intermediate between them; and this “t
getherness” is found in every case involving an agent and something
acted upon [1092]. Moreover, since there are three kinds of “mov
ment” (local, qualitative, and quantitative), there must also be thre
kinds of mover or agent: one, which transfers something from one plag
to another; a second, which brings about a qualitative alteration; ax
a third, which effects an increase or a decrease. ‘

40  Let us take up local motion first, since this is the primary kind §
11 movement. Fverything undergoing a local motion is set in motio
either by itself or by something else, Obviously, when things
moved by themselves, the mover and the thing moved are “togeth
they have their proximate mover inherent [82h] within themselv

with the consequence that there is nothing interposed between thef
But when things are set in motion by something else, their motion m
be produced in one of the four ways [20] in which one thing can b
put in motion by another; namely, by pulling, or by pushing, or b
carrying, or by rotation. All Jocal motion may be reduced to ‘these foi
kinds, Pushing onward is the kind of pushing which occurs when
mover pushes something away from itself and follows its course so'
20 to keep pushing it; pushing away, when a mover does not thus foll
243b the course of the thing it has moved; throwing, when the mover imp
[34] a thing to move away from it with a motion more violent
any which the thing thrown would naturally have, so that the thi
thrown continues to move as long as the motion impelled predoming
over the natural motion; and pushing apart is pushing "away eifli
from the mover or from something else, as pushing together is pulli
either towards the mover or towards something else. There .are
varieties of the last two; among them, perting the warp threads:
beating the weft threads into place. So there are other processes of cop
bining and separating, all of which are kinds of pushing togethe
apart—with the exception of the processes involved in generation an
- 10 destruction. At the same time it is evident that combination and sepa
tion do not even constitute a [16b] distinct [4] kind [19] of movemen
rather are all motions to be reduced to the four kinds already nam
So, too, inhaling is a kind of pulling; and eshaling, a kind of push
We may similarly view spitting and other bodily actions [109], am
which immissions are kinds of pulling and emissions are kinds of push
ing away. Also all other kinds of local motion fall under one of the o
varieties named and are accordingly to be reduced to one of them, .6

2
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ese varietics in turn, carrying and rotation are to be reduced to
ulling and pushing. Since anything carried in or on something in
tion is itself incidentally in motion and the thing which carries it is
ing pulled or pushed or rotated, carrying is dependent upon one
these three kinds of motion and therefore belongs to all of these
three in common. And rotation is made up of pulling and pushing,
anything which produces a rotation must push part of a thing
away and pull part of it back. Consequently, if anything which pushes
ulls is “together” with what it pushes or pulls, it is evident that
there is also nothing interposed between anything undergoing a local
motion and its mover. This is also apparent from the definition of
cpushing” as “dislodging [109] a thing in a direction away from the
er or from something else to some other [place]” and from the
finition of “pulling” as “dislodging a thing in a direction away from
e other [place] to the mover or to something else,” namely, as long
e motion of what does the pulling is quicker than the mobion
ending to disjoin the two continucus things from each other (for this
i the way in which one thing is pulled onward with another}. One
t, indeed, suppose that there are other forms of pulling, as in
case of wood drawing a fire; but the only difference involved is
hat a stationary body draws things to where it is, whereas a moving
m;dy draws them to where it was. However, it is impossible in any
tase to move anything away from the mover to something else or vice
rsa without touching it; so that there evidenily camnot be anything
ediate between anything in local motion and its mover.
Neither is there anything intermediate between a thing which is being
ed and that which is altering it. This is made plain by induction,
ce a last altering factor and a first altered factor always happen to
“together.” We assume® that things undergoing qualitative alteration
being acted upon [35] with respect [392] to their “passive” [35¢]
qiralities [28]: for amything having a quality is altered inasmuch as it
nsible, and bodies differ in their sensible traits inasmuch as one
dy has more or fewer sensible traits than does another or has

is altered qualitatively is altered by [the action of another body
ving] the same sorts of [sensible] traits, For these are modifications
] of some persistent [85] quality [28]. Thus, we say that a thing is
tered” by being heated or sweetened or condensed or dried or
ed, whether the thing in question is a lifeless or a living being
hether the parts of the living being in question are nonsensitive or 10

5 sentence represents a reconstructon of the text along lines suggested by
imiplicius. See W, D. Ross Aristotle’s Physics {Oxford, 1936).
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sensitive, For there is a sense in which even the senses undergo “alter:
tion,” since an actual perception is a bodily process in which a sense

acted upon in some way. A living ‘being, then, undergoes qualitativé

alteration in as many ways as a lifeless being does, but not vice vers

for a lifeless being is not subject to alteration of sense organs and takes:

no notice of action upon it as does a living being, although there
nothing to prevent even the latter from failing to take notice of a quali
tative alteration which has nothing to do with the senses, Since it |
by sensible objects, then, that anything is altered, it is evident that’
last altering factor and ‘a first altered factor are i ' “te
gether™: air is continuous with what alters it, and a body with aif
a color is continuous with light, and the light with the eye; in hearirj
and smelling, the air is similarly related as proximate mover to thi
organ on which it acts [109a]; a flavor is Kkewise “together” with th
sense of taste; and there is an analogous “togetherness” in the case o
lifeless or insensitive things. Consequently, there can be nothing ing
mediate between that which is being altered and that which alters
So, too, there is nothing intermediate between anything assuminy
and effecting an increase. That with which an increase starts is. added
to the subject in such a way that the whole forms a unity. Inverse
that with which a decrease starts becomes the occasion for the d¢.
crease when some part of it breaks loose. There must be a continui
then, between that which starts [and that which assumes] the increa
or decrease; and since there is nothing intermediate between thin
that are continuous, it is evident that nothing intervenes hetween i
proximate {17a] or immediate [182a] giver and a taker in a process.

3. Objects and the Senses in Qualitative Alterations

We must now proceed to show [187] that anything altered in quali
is altered by sensible things.and that only those things are subject [8]
to qualitative alteration which are directly [2] acted upon [35] by sen
ble things. One might suppose that qualitative alteration occurs in oth
ways also, especially by way of change in the forms [91a] or shap
[91] or in the positive states [33a] which a thing may receive or lo
but neither of these changes is a qualitative alteration,

When a thing has been fashioned into its final [100c] shape, we
pot give it the name of its material, Thus, we do not call a sta
“bronze,” or a candle “wax,” or a bed “wood”; rather do we describ
these products, respectively, as being “of bronze,” “of wax,” or “woodés
On the other hand, when a thing has been acted upon so as to h
been qualitatively altered, we continue to designate it by the nat
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t-its. material. Thus, we speak of “bronze” or of “wax” as being dry
liquid or hard or soft; indeed, we even speak’ of liquid or hot mate-
as being bronze. In such instances, we denote a material and its
operty [35a] by the same term. Accordingly, if we do not distinguish
product of shaping by the name of the material which has the shape,
hercas we do continue to identify a thing which has undergone quali-
tive alteration by its material, it is evident that productions of the
rmer sort are not qualitative alterations. Moreover, it would seem
ibsurd to say that a man or a house or anything else has, by coming
futo being, been altered in quality. To be sure, when anything is gen-
ated, something must undergo qualitative alteration; for example,
material must be condensed or rarefied or heated or cooled. Yet it
not the things being generated that are being altered in quality;
ind their generation is not a qualitative alteration.

So, too, bodily or nonbodily [154] states are not qualitative altera-
ns, States or conditions differ in being better or worse, and neither
eir superiority nor their inferiority is a qualitative alteration. Rather
any excellence a kind [4] of completion; for when anything has at-
ned its proper excellence, we say that it is “complete” in the sense
at it is then most especially in its “natural” condition. For example, a
cle is a “complete” figure when it is as good a circle as ean be formed.
n. the other hand, a fault is disruptive or destructive of an exgellence.
cordingly, we do not call the completion of a house an “alteration”;
deed, it would be absurd to regard the coping and the tile as an
eration of the house or to regard a house as being altered in recejv-
its coping and being tiled over, which rather marks the completion
the house. Just so it is with excellences or faults and their possession
cquisition: excellences are completions, as faults are deviations from
ection; neither are qualitative alterations.*

Again, we ascribe to the being of all excellences a relational {297
15 [33]. Thus, we view bodily excellences (like health and well-
g) as dependent upon a proportionate mixing of hot and cold

ements within the body or relatively to its surroundings; and beauty,

ength, and other bodily excellences (as well as the lack of them)

ese dispose [84c] a body well or ill to those critical [55] changes
1.by which it is naturally preserved or corrupted. Consequently,
relations are not alterations and are not subject to alteration or
ation or any transformation, it is evident that states or conditions

and their loss or. acquisition are not gualitative alterations, It may very
be so that the oceurrence or nonoccurrence of a state or condition

225235, bl.
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(like that of a form or shape) requires the alteration of something, §
example, of hot or ¢old or of dry or wet or of other such elements o
which the states or conditions in question may ultimately depend, F
every excellence or fault relates to things by which its POSSESS0;

a body in poor condition is susceptible [35¢
and the former is also passive in ways in which the latter is, contran)
wise, incapable of being acted upon. :

fanlts dispose them ill, to critical changes, Consequently, nonbod
states and their acquisitions and losses are not qualitative alteration
even though their occurrence requires the alteration of a sensitive orgs
by sensible things. For every moral virtue falls within the sphegt
of bodily pleasures and pains which depend, in turn, upon actions
memories or hopes. The pleasures and pains arising from actions belor
[39a] to the senses and must, therefore, be occasioned [109a] by se
ble objects; and the pleasures of memories and hopes . arise from
memory of past pleasures or from the hope of future pleasures. Hen
all such pleasure is produced by something sensible. And since virti
and vice arise in us together with the pleasure and the pain whidl
they itvolve and which are qualitative alterations of something sens:
tive, it is evident that the acquisition and loss of moral virtues and f
requires the qualitative alteration of something. Accordingly, the oce
rence of moral states is bound up with that of qualitative alterati
but they are not therefore themselves gnalitative alterations.

Like moral states, so mental [169d] states are not qualitative alte
tions; neither is there any generation of them. Knowing, above all,
to be understood in terms of its relation [to its objects]. And
can obviously be no generation of intellectual apprehensions as if ca
ity for knowledge were exercised [109a] of itself, instead of beco
an act of knowing in consequence of the occurrence [82f] of some
else [to be known]; for knowledge, encountering [116] a particular [
is somehow guided by it to universals [43].t Neither is there-
generation of the use or actualization [of potential knowledge], u
one were to believe in a generation of sight and touch; for the
of knowing is analogous to these [intermittent acts of perception ]
even an initial [82a] getting [65a] of knowledge [179] is a generdfis
or a qualitative alteration: we do not claim an intelligent [1727 uind

t Alternate version: “for it is from the experience of a parHeular that we d
knowledge of 2 universal” (247h20, 213, : :
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anding [179a] until our thinking has come t0 a stand;1 but a process
_coming to rest is not a generation, any more than any change what-
ver is a product of generation (as we have pointed out before).§
esides, when one who has been intoxicated or asleep or ill hes
d to the contrary condition, we do not say that he has been gen-
d anew as a knower, even though he has been incapable of put-
ng.his knowledge to use; nor do we say this when he begins to acquire
-gwledge. For one cannot become intelligent or a knower unless
: }e'_‘has passed from natural mental disturbances to tranquility of mind.
is is the reason why children come short of their elders in capacity
m',léarnmg or even for sense discriminations; they are at the mercy
pouch excitement and unrest, Nature herself suffices to allay our agi-
tion in some of our activities; in otliers, we must take recourse to
ypplementary measures; but in either case there must be some bedily
't;i;;atipn, as exemplified by the restoration of intellectual efficiency
r one has become sober or awake.
-.‘It is evident, then, that qualitative alteration takes place in objects
cssible to sense perception and in sense organs; not in anything else,
ept incidentally. ' :

. Comparability and Incomparability of Movements

he question may be raised whether every movement is or is not
parable [58] with every other. If all movements are [taken to be]
parable and if things moving at equal rates [admittedly] cover equal
ances in equal periods of time, [it may be objected that] curves
be equal to or longer or shorter than straight lines. Moreover,
ative alterations and local motions completed in equal periods of
‘would be equal to each other; and consequently, events [35a]
engths might be equal to each other. But this is impossible, Is it
ather the case that equal movements occurring in equal periods
time are equally fast, but that events and lengths cannot be equal
ach other? It is impossible, therefore, for qualitative alterations to
ual to or less [or greater] than lengths. It follows, therefore, that

1 “movements” are comparable,
ow, then, shall we apply this conclusion [3b] to the example of
ircle and the straight line? It would be absurd to deny that a
itgiilar motion and a motion in a straight line can be co-equal
¢]—as if one were necessarily faster or slower than the other, fust
3 the one went downhill and the other uphill. However, it would

20
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make no difference to the argument even if we were to say that -t
one is necessarily faster or slower than the other; for the fact that
curve would then be longer or shorter than a straight line would imp
that the two can be co-equal. Thus, if in a period of time
faster body covers a [curved] path B while a slower body covers!
[straight] path C, then B is greater than C. This accords with
definition we have given® of the “faster.” Bui the faster also covers
equal distance in a shorter period of time. Hence, there will be a pj
of time A in which B will trace some part of the curve equal to
line which C traces in the whole of time A, However, in spite of this;
the motions are comparable, it would follow (as we have said)
there might be a straight line which would be equal to the circle; b
a circle and a straight line are not comparable, so that the moti
which correspond to them will not be comparable either, _

Are we to understand, then, that things not designated by a sin
term having a single meaning are all incomparable? Why, for exam
are a pen and a type of wine and the highest note in a scale incomp:
ble as to their “sharpness™? Obvicusly, because it is in different sen
that they are or are not “sharp.” The reason why we can compare
highest note and the note next to it is because we would call b
of thern “sharp” in the same sense. May not “fast,” then, have differ
meanings as applied to motion along a curve and to motion in a strai
line? And would not “fast” be much less applicable, in the sd
sense, to qualitative alteration and to local motion? )

Or would it not be false to say, to begin with, that things unequi
cally denoted by the same term are therefore comparable? Althov
we speak of “much” water or ajr in the same [quantitative] sef
We cannot compare water and air in this respect. If we do not ag
to this statement, we at any rate use the term “double” to deif
unequivocally a ratio of two to one; yet we cannot compare [wa
and air, and so forth, as respectively “double”], Or shall we bring
previous argument to bear also upon these [relative] terms and
that “much,” for example, is vague? The very definitions of some #
involve variables. Thus, even if “much” is defined as meaning “so my
and more,” still, “so much” varies {16b] from one case to another.
term “equal” is likewise equivocal, and so is the term “one,” perh:
most directly so; hence, also the term “two.” For why would s
things be comparable and others incomparable if all the things in
tion had a single nature? :

Or shall we contend that the immediate subjects [12] of an atii
are incomparable when they themselves differ? A horse and a do

© vi.2,232225-27.
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omparable in the sense that one may be “whiter” than afmther l?e-
fise the attribute of whiteness belongs primarily to the bodily exterior
ch both have in the same sense; and a horse and a dog are, i-:'or
& same reason, comparable in size. But a body of water and a voice
fénot comparable [in clearness or in volume] since tllle alspects [of
e water and of the voice] to which such attributes primarily belong
iffer in these cases. Or would it not, on the other hand, seem cle.ar on
interpretation that we could then represent [34] all equwo.cal
designating attributes as having a single meaning and then ascribe
ences to the possessors of each attribute in different cases? Thus,
s like “equal” and “sweet” and “white” would severally have the
e meaning, but would become different in meaning when the. re-
ctive attributes are become embodied in different subjects, Besides,
pt-any subject is capable of receiving [12] any atiribute at ranflom;
‘one attribute [such as “white,” and so forth] can have but a single
diate subject [such as bodily exterior, and so forth].
hall we maintain, then, that things are comparable only on the
fold condition that they have a given attribute in the same sense
i that, in addition, neither the attribute nor the thing which has
& attribute can be divided into different kinds? I mean, for example,
i colors can be divided into different kinds and that, consequently,
are not comparable in color, as if one of them were "mm:e
fed” than another; we compare one thing with another rather in
ect of a particular color such as “whiteness.”
% apply these considerations to movement: two things move at the
e rate if their movements equal each other quantitatively in equal
ods of time., But if one thing has been altered in quality over a
att of its length and another thing has been carried over a distance
ghal to that bodily part, would the qualitative alteration equal the Iocal
n in speed? That would be absurd for the reason [83] that move-
* differ in kind [20]. And if we say, then, that things in locel motion
t equal distances in equal periods of time are equally fast, [we are
“confronted with the difficulty that] a straight line and a curved
& 'could equal each other, Why [83], then, [are the mot‘ions corre-
ponding to these incomparable]? Because local moHon is 4 genus
vi'ng different species]? Or because a line is a genus [having dif-
till, if the paﬂ;s differ [16b] in species, so do the IE[IOFEOIIS diﬁt?l‘
i species; for local motion is divided into kinds if its path is
into kinds. On the other hand, although walking differs from
¢ as moving with the feet differs from moving with wings, yet local
tion is divided into species only in accordance with the shape [9la]
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of its path, Thus, we conclude that things are equally fast when |
movements can cover the same path [142a] in equal periods of
the same “path” being undifferentiated [76b] in species and therefo
undifferentiated also in respect of the corresponding motions, In ord
to determine the [4] differentia [76a] of a motion, therefore, we my
Took [195] to its path. , ’ p

‘Our argument shows [38] that a genus is not a unity [24] withd
differences [4]; but although the latter [differences] may be d
tinguished {74] from the gepus, many of them escape notice, T
some differences of meaning happen to be far apart; others have sor
sort of similarity among them; and still others come so close to formit)
a genus or an analogy that they hardly seem to be cases of diffe
meanings, When, then, is there a distinct species {of -quality]? W
the same attribute is found in different “subjects? Or when diffe
attributes are found in different subjects? And what i the limit: [72h
defining a distinct species? On what basis are we to judge. [l'
sweelness or whiteness to be {in each of its.insta.miés] the saiﬁe
different? Would it be different because it appears different in differé
subjects? Or ‘because it is not at all the same [in different subjects]? :

Turning now to qualitative alteration, let us ask: how can one qu
tjaﬁve alteration be as fast as another? I recovery of health is a qus
tive alteration and one patient gets well rapidly and another sl
,b‘ut some get well in the same period of time, then qualitative alt
tfons can be equally fast; namely, when they take equal perio&é
time. But how shall we qualify [4] the alterations? We do not sp
of “equal” qualitative alterations as we do of “equal” quantities-"\
qualitative alterations may be “similar.” However, let things be “equ
fast” [in their changes] when they undergo the same kind of} cha
[115] in equal periods of time! Must we, then, compare with
another the subjects of the attributes [35a] or the attributes themsely:
Since states of health are the same in kind, we may take cas
health recovered as accomplished [82f] changes which are withou
ferences of degree but which are similar to one another, But when
qualities in question differ in kind, as when one subject is becomi
white and another is becoming well, then the qualitative alterations
not identical or equal or similar; the differences exemplified divide '
qualitative alterations into different species, which cannot form a ur
any more than do the local motions [which are divided accord
to their paths]. Consequently, we must grasp the number of sp
into which qualitative alterations and into which local motions are'l
vided. If the direct rather than the indirect subjects of a change [’

t 248b22, 24.

SERIES OF MOVEMENTS 141

fer [76] in species, their changes will also differ in species; if the
er differ in genus, the latter will also differ in genus; and if the
er differ numerically, so will the latter. But in determining
fother qualitative alterations are equally fast, must we look to the
eness or likeness of the attributes or to the subjects altered (for
aple; to the extent to which each has become white)? Or must
ok to both, judging the alterations. to be the “same” or “different”
arms of the attributes involved or to be “equal” or “unequal” in
5 of the subjects involved?
en, too, we must ask [195] in what sense generations or destruc- 20
s may or may not be equally fast. Two processes of generation are
ally fast when two things which are identical and indivisible in
es are generated in equal periods of time; for examgle, two men
Tiot two animals ), One process of generation is faster than another
the things generated in egual periods of time “differ” in species.
ave no [more precise] term for two “different” [primary beings
rations and destructions] corresponding to “unlike” [attributes
Lalitative alterations], To be sure, on the [Pythagorean] theory that
being is number, {one process of generation would be faster
other when a “greater” and a “smaller” number “of the same
are generated in equal periods of time; since on this' theory} a
e‘gai_t;r”. and a “smaller” number may be “alike in kind” [57a].} But we
5 no general [92] term [like “unlike” or “unequal” to express the
tion between “different” primary beings in generations and destruc-
and po pair of terms [40] corresponding to “more” [and “less”]
the case of qualities [35a] differing intensively [6c] or extensively
8] or to “greater” [and “smaller”] in the case of different quan-
127). . : : )

roportions of Forces, Objects, Distances, and Durations

y mover (or agent) not only moves (or acts upon) something
finite, but does so during a definite period of time and over a definite
nce. The reason is that what is moving anything must at the

! yime also have been moving it; so that a certain distance must 30

e 'been covered and a certain period of time must have been

i, Let A, accordingly, be the mover; B, the thing moved; C, the

ce covered; and D, the time taken. Then (1) a force [11].equal 250a

{will in a period of time equal to D move B/2 a distance 2C;
) it will move B/2 the given distance C in time D/2. In this
her, we establish the proportions existing between the terms

angular” numbers, “square” numbers, and so forth.
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under consideration. Also, if (3) the given force A moves the giv
object B a distance C/2 in time D/2, then (4) A/2 (or E) will mo
B/2 (or F) the given distance C in the given time D. Thus,
ratio between the force and the mass remains the same; so that ea
force will move a given mass the same distance in the same peri
of time. But (5) if E moves F a distance C in time D, it does
follow that E moves 2B a distance C/2 in time D; and hence, ( 6} if
moves B a distance C in time D, A/2 (that is, E)} need not therefo
move B a distance C/2 in time D or in any part of time D. For
may not move B at all From the fact that a given force impels
certain amount of motion, it .does not follow that half of that force w
impel a motion either in any particular amount or in ‘any particul
period of time. If it did, one man might move a ship; for both i
force of the ship-haulers and the distance they move the ship can
divided into as many [141] parts [as there are ship-haulers]. This:
the reason why we must reject as false the argument of Zeno that eve
the smallest grain of millet must fall with a noise, Why should a g
in any period of time set sound-waves in motion as would the falliy
of a whole bushel? It does not even make a fraction of a noise as it migl
[by a stretch of the imagination be supposed to] make if it were §
itself; for, as a part, a grain is nothing at all in a whale bushel, exc
potentially. On the other hand, (7) if each of two forces moves e
of two weights a certain distance in a certain period of time, then ]
two forces taken together will move the two weights taken together
equal distance in an équal period of time; for, in these circumstan
the proportion between the terms under consideration is preserved, |
May we apply these findings 2lso to qualitative alteration and to.
creasef In an increase, the effective agent, the subject acted up
the time, and the amount of the increase are all definite. So, too, in
qualitative alteration, there is something definite which does the al
ing, something definite which is altered, a definite degree of alte
tion which is completed, and a definite period of time in which
alteration has been effected. If a given period of time is doubled
amount of the alteration will be doubled, and vice versa. Half o
object will be altered, or an object will be altered half as much.
half the time; or half of an object will be altered twice as much a
whole object in an equal period of time. But if an agent brings a
a certain degree of a qualitative alteration or a certain amoun
an increase in a given period of time, it does not follow that sud
agent will in half the time alter or increase half of the object of
given object half as much; but as in the case of a force moving a we
so here, it may happen that the agent will not effect any alteratio
increase at all. _ : g

VIIL BOOK THETA

—EINGEe

Etermty of Movement

1. Movement as Ungenerated and Indestructible

Was there ever a time when movement® came into being and before 11
ich it had no being? And is movement doomed to pass away, with
consequence that a time will return when nothing will be*stirred
to activity? Or is movement ungenerated and indestructible and there-
re'something that always was and always will beP In other words, does
55 have a status [82f] of being [la] to which considerations of
th” and even of pause are irrelevant and which may, accordingly,
lescribed as a sort 'of continuing “life” encompassing all of nature’s
ormances [111i]P{ _ ' _
Now, all of thoset who have anything significant to say about nature
owledge that there is movement; for they are interested in the
osmos [149b], and all their theories [187a] concern generation and
truction, which would not be possible if there were no process, But
o%é, who maintain§ that there is an infinite number of worlds, some
inging up while others vanish, say that events are always occurring,
> the generations and destructions of worlds involve them; whereas
e who maintain that there is a single universe, be it eternal|| or
it ‘eternal,f| regard its moving system of energies as eternal or not _

: “de primo motu”; Thomas Aquinas: “universaliter de motu.” Cp.
257233,
Plato Laws x.895.
Anaxagoras, Empedocles, Democritus.
dmander, Leucippus, Democritus.
Aristotle, .
nenes, Heraclitus, Diogenes of Apollonia: Cycles.
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eternal in keeping with their respective theory [90] of the universe.]
As to the possibility of a time when nothing at all comes to pass, th
are only two ways in which this could be so, One way would be as
forth by Anaxagoras; namely, that all things are together and at
for an infinite time until mind imports movement and disting
[164d] into them. The other way would be in accordance with

teaching of Empedocles; namely, that rest alternates with moveme,

equilibrium}. To quote Empedaocles:
Since unity takes its rise from plurality,
And plurality, from a diffused unity,
Things come and go and are without stability;
But since their rotation continnes forever,
They form a cycle with eternal steadiness,
The “rotation” of which Empedocles speaks must be understood as }
ferring to the alternating shi ; ang
[195] of this suppos
state of affairs [33] profitable [9e] for our examination [166] of 1}
facts [Ta] pertaining to a theory of nature as well as for our se
[198] for the first principles.
Let tis begin with distinctions which we have made before in_
10 discussions of nature.tt We define “movement” as “the functior
[9] of the movable as movable.” Accordi

must be capable of being altered; and to be in local rhotion, a thi
must be capable of change in place. Thus, too, before anythin
burned, it must be capable of being burned; and hefore anything
a fire, it must be capable of starting a five, Therefore, if there was
when these things did not exist, they must have been generated; if
they must be eternal. If, then, every movable thing was generate
supposed change or movement must have been preceded by anoil
20 in which the thing capable of giving rise or of submitting to a ci
plete process was generated. But to hold that things existed
before there was any movement, would on first thought seem absir

°° Anaxagoras, Archelaus, Metrodorus of Chios: beginning of movement,

i1 :

¥t Thomas Aquinas (against Averroes): . . . sequitur, quod productio uni
entis a Deo non sit motus nec mutatio, sed sit quaedam simplex emanatig
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further reflection would show why it must be absurd. Suppose
iat, while there are things amenable to processes and things capable
Eproducing them, there would be a period of time when a first mover
ould be [active] and a thing [acted upon] would react, but that there
ould be another period of time in which nothing of the sort would
ke place but only a continuing rest. It would follow that anything
which was at rest but is in movement] must have previously under-
sne a change; for its quiescent state must have had " conditions [83],
nce coming to rest is a privation of movement [as movement, in turn,
‘o privation of rest], Consequently, such a. thing must have been
dnged before its supposed first changel To be sure, some things
iate movement in one way only, as fire heats; whereas other things
itiate contrary movements, as the same science may be used in con-
ary ways. Even so, the way in which the former things function is
altogether uslike the way in which the latter function: thus, a
ld body may become the occasion for warmth by its mere removal
‘the scene, just as an expert may fail to fulfill his proper role by
tliberately misapplying his knowledge. However, in any case, things
ot capable of acting or of being acted upon or of moving: or of
ting moved under any and all conditions [150] but only under deter-
ffiate conditions [33) and in interaction with one another, It is only as
ome into close relations, then, that one thing moves another and
atter is moved by the former, provided that the former was
le of originating the process and the latter was capable of sub-
itting to it. Clearly, then, if movement had not been always in opera-
the situation would not have been such that one thing was capable
ducing movement and the other was capable of being moved; but
east ome of them must have undergone a change. This would
essarily happen in the case of comrelatives [29]; for example, if one
g which was not “twice” its correlative now is “twice” the latter,
ast one of them (if not both) must have passed through a change.
s, [#f movement had not been always in operation] there would he
itvige prior to the supposed first change.
may here interject this question: how, when there is no time, can
6 be any “before” and “after”; or how, when there is nothing going
¢an there be timeP Since time is a number belonging to a process
Ise is itself a sort of process,§§ then, if there always is time, move-
t must be eternal also. Indeed, all who have reflected about tHime
, with a single exception, to agree in describing time as ungen-
. Thus, Democritus avails himself of the argument that time is
enerated, in order to show the impossibility of the view that all
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11.219a8, 220a24, 10.218a33,
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things have been generated. Plato alone presents time as generat
time, he maintains, is coeval with the heavens which, according:
20 him, have had an origin ]| But if time can neither be nor be concet
without a present, and the present is a sort of “mean” in the sense
being at once the starting-point of the future and the end-point of
past, T then there must always be time, Surely, the extreme end of a5l
supposed last period of time must be in some present, there being
period of time immediately accessible [65] to us other than the prese
and therefore, since the present is at once a beginning and an eng
there must always be time in both of its directions. Accordingly, i
time 4s an aspect [35a] of movement [is eternal], it is evident th
movement must be eternal also. \
To resume the main argument, This argument gives evidence
movement is [not only ungenerated but] also indestructible. Just
30 the generation of movement would entail some change prior to
supposed first change, so the destruction of movement would have as
consequence a change subsequent to a supposed last change
being which is no longer in movement does not therefore at the safy
time cease to be movable; for example, a thing which has stoppe
burning does not therefore cease to be combustible, for it is qu
possible for things to be combustible when not actually on- fire. - Li
252a wise, a thing which has terminated an action [108a] does not there
lose its capacity for action [109c]. Now, destruction being a kin
change, a destructive power which has effected a [supposedly £
destruction would still be left to be itself destroyed; and there
what is capable of destroying it in turn would also have to be destroye
But these consequences are impossible. Clearly, then, movemenl
eternal; and the view that there may be a time when there is soni
thing “going on” as well as a time when there is “nothing do
looks for all the world like a figment of the imagination ®**
No less fanciful is the view which sets up a situation of this kin
a principle of the natural course of events [10le]. Empedocles,
example, suggests that, as things go, love and strife must altery
in their control of phenomena and that in the intervals they re
10 from all activity. No doubt, those who hold [34] with Anaxagor
a single beginning [of movement] would go along with this. opin

Illl Plato Timaeus 28B, 38B. Simplicius: Plato and Aristotle take “generated”
“ungenerated” in different senses.

i Thomas Aquinas (against Averroes); “Ex hoc enim quod tempus est fluen
non stans, sequitur quod tnum nune non possit bis sumi, sicut his sumitur ul
punctum. . . 7

*%% Thomas Aquinas: “Est autem ante tempus aliqua duratio, seilicet, aeterni
Dei, quae non habet extensionem, aut prius et posterius, sicut tempus, sede
tota simul. . . 7 “Auctoritas autern divina praevalet etiam rationi humanae, ...3
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But nothing natural is unordered; on the contrary, nature is uniformly
] principled [83] by order [207a]. There is no ratio, however, be-
n an infinite [time of change] and an infinite [time of rest}; but
order consists in a ratio [90]. An infinite period of rest, followed

movement which starts indifferently at any time—with no order
count for the beginning of the movement at a given Hme rather
an at some previous time, is far from nature’s way of working [9c];
tr the natural is either invariant 1105] {and not now in one way and
then in another), like fire being carried upward (and not only some-
es and sometimes not), or its variability has a pattern [90]. Em-
dogles and others may in'a way be commended for recognizing some
d of ‘order, at least to this extent that they speak of alternating rest
21d movement. But this speculative assumption, too, ought not to be
ically proclaimed as if it were an axiom; it ought to be supported
some reason [83] and be proved either by induction or by demon-
jon. Surely, the love and strife assumed do not explain [83] the al-
nation. Nor is their being [88a] an affair of alternation; rather is their
respectively, an affair of combining and of separating. To secure
& definiteness of the alternation, instances of it ought to be cited; in-
d, we are simply told that there is-something in the universe [21]
liké the love uniting men and like the mutual avoidance among enemies.
ought also to be a definite 4] reason [90] for the equal periods
time allotted to movement and to rest. In general, it will not do to
I an appeal to an invariant way of being or to an invariant
émrrence into an all-sufficient principle; as when Democritus reduces
“natural explanations to the consideraton that things have happened
tfore as they do now. He does not deign to search for a principle ex-
g this uniformity; but though there are cases in which this atd-
de is justified, there are others in which it lacks justification. Thus,
8 interior angles of a triangle are always equal to two right angles
¢ definite reasons which account for this eternal truth; although there
indeed, eternal principles which do not call for further explanation.
et these comments suffice for the statement of our conviction that
¢ never was a time when there was no moving state of affairs and
‘there never will be a time when there will be none.

2. Refutation of Objections to Eternal Movement

is not difficult to resolve the leading counter-arguments [50] en-
ging a possible time when the moving tendencies [109] of existence
ére absent from the whole realm of being, First, it may be thought
at no change [115] is eternal, since every chdange naturally has a
finite start and comes to 2 definite stop; so that every change must
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be limited by the contraries within which its course [116] is confing
and no process can continue indefinitely, Secondly, . we observe ev
nonliving things which, though they are wholly or partially at re
and not only unmoved but without power of self-movement, are nev,
theless capable of being moved and are at some time actually giw
start. Hence, it is argued, if 2 movement which is not in being cann
be generated, then things must be either always or else never in moy
ment, Thirdly, these considerations are said to be especially eviden
the case of living beings. There are times when there is no transi
within ourselves but only complete repose and when nothing .¢
ternal moves us; but presently we find ourselves in the midst of 2
activity which we have ourselves set on foot. To be sure, we do 1
see quite the same thing happen in the case of nonliving things, whig
always require an external mover; but an animal, we say, “m
itself.” If there is any time, then, when an animal is in a complets
quiescent state, it is possible for movement to be generated “in
nonmoving being by its own power without the mediation of an exte
mover. And if this is possible in an animal, why not in the unive
Surely, what can happen in a “microcosm” can happen in the “m
cosm”; and what can happen in the cosmos can happen in the “inﬁnj;’e
—if the “infinite” as a whole can be in movement or at rest.*

In the first of these arguments, the statement is warranted that th
can be no eternal passage from one opposite [13] to the other.
numerically single process remaining identical with itself, This wo
necessarily follow, at any rate, if one and the same thing can h
motion which, however, is admittedly not itself forever one an
same. Yet even if a given single string of a musical instrument ¢
tinues in the same state and is repeatedly struck in the sime v
is the sound it produces always one and the same; or is each s
different? However this may be, there is nothing to prevent §
movement which is continuous and eternal from being therefore’
self-identical. This will become clearer at a later stage of our inquiry:

The second argument, that what is unmoved comes to be move
proposes nothing strange [61] if we consider that there are occasiol
when an external mover is present and occasions when an exte;
mover is absent. Even so, we must still investigate how it is possib
the same thing to be sometimes put in motion and sometimes not.
the same effective agent. This difficulty amounts to the question; - v
are not some beings always in a state of rest and others alwa;
movement?}
®.i1i.5.205a8-206a7.

1 viii.8,
} vl 3,
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The third argument appears to raise the most formidable problem
all. Tt suggests that movement can be generated in living things
thout being preceded by another movement in them because, it is
’ ed, an animal may sbandon its rest by walking off, apparently
out the aid of any external mover. Such, however, is not the case.
Eservation of an animal always discloses some part [10li] in move-
t such that the movement is not to be attributed [83] to the animal
If but ‘perhaps to the operation of its surroundings. We do not
dit an animal with originating every one of its own movements but
its local motions, Many processes are possibly, or perhaps even
essarily, set up in an organism by the environment; and some of

jem arouse thought or desire which, in turn, affect the organism as a
ple. This is what happens, for example, in sleep in which there is
erceptivity, but in which some process occurs in consequence of
the animal awakes. However, we shall later§ clarify this issue also.

3. Rest, M'ovemeﬁt, and Kinds of Beings

us begin our present line of investigation with the question
h is fundamental to an examination of the second objection just
:* Why is it that some beings are sometimes in movement and
imes in a state of restf We must, in this connection, consider
alternatives: either {1) all beings are always inert [110]; or (2)
gs are always transient [109a]; or (3) some beings are transient,
others are inext. On the third alternative, in turn, either (a)
able beings are always in process, whereas stable beings are
ys in a state of repose; or {(b) all beings are naturally sometimes
| active and sometimes inactive; or (c) some beings are always
pendent of movement, whereas others are always subject to move-
and still others admit [65d] of both rest and movement. This
possibility remains after the other alternatives have been eliminated
therefore the one we must maintain: it holds the solution of
the problems confronting us at this point; and to establish it is,
tdingly, the aim of our present enterprise [197].
Jow, to hold (1) that everything Teposes in a state of inertness,
d.to, hunt for reasons [90] for this view in disregard of the testimony
. senses, is a kind of intellectual incompetence which plays fast
Jloose [51] with things not simply in piecemeal [22] but in whole-
217 fagshion. This is to run counter [29] not only to the natural

tist but to virtually [36b] all the sciences and to all sober opinions, 253b

6
252b12-16, 253a2-7.
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which with one accord work with the fact of movement, Bésides j
as a mathematician or anyone else regards assaults upon t‘he,
principles of his science [90] as beneath his notice, so a physicist n
not trouble himself with an attitude which calls into question what
for him a matter of fact [64h]; namely, that nature is an originati
source of movement, - ' '
. Next, the view [of the Heracliteans] (2) that evérything is a trg
sient occurrence, though likewise false, is perhaps less destructive [7
of scientific exploration [198]. To be sure, we have in our wi-iting
na‘tur,ef taken nature to be a principle of movement and of rest ali
Still, nature is especially characterized [101a] by movement. Some ev;
allege that, so far from some beings being subject to and others ind
pendent of movement, all beings are in constant movement, despite o
inability to perceive this because of the limitations of our ‘senses. The

being worn away by the 'dripping of water or being split by the gro
of plants. If the dripping has moved or removed so much of the stops

it has not therefore moved or removed half as much in half the

of the haulers], so it takes a goodly number of drops to have an aﬁ.
ciable effect [109a} on a stone such as no portion of the nuzﬁbf;r
drops can have in any period of time. The amount removed is
course, divisible into parts; but none of the parts was brought j
operation separately but only in conjunction with the others. Be
a decrease is infinitely divisible, then, it evidently does not follow
some part must therefore always be vanishing; on the contrary, a wh
may disappear all at once. So it is also with any qualitative alterati
If the subject undergoing a qualitative alteration is infinitely divisik
the qualitative alteration is not therefore itself also infinitely divisih
it often occurs precipitately (for example, in cases of freezing). Ag"
an interval of time is required for one who has fallen ill to r
to health; such a transformation does not occur suddenly [131}
cannot, moreover, be a change in any direction whatever, but o
kealth. We must conclude, therefore, that the representation of a g
tative change as continuous flies in the face [51] of obvious fa
qualitative change is a change to a contrary state, and a stone is
[continuously] becoming harder or softer. Then, as regards local.

tit.1,192521.
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on, it would be very strange if the falling of a stone were beyond
ur. powers of observation or if we could not know whether it was
sting on the earth. Besides, the earth and all the other elements nec-
sarily remain in their respective resident [55] places, from which they
e removed only by violence; so that, if some of them are in their
esident places, it cannot be the case that all things are in motion.
rom these and other arguments like them, we may, accordingly, con-
ude with confidence that it is impossible for all things to be always
sient or for all things to be always inert.
Then, too, (3) it is beyond the bounds of possibility [12b] that (a)
me . beings are always transient and others always inert, as if no
ging were sometimes at rest and sometimes in movement, Considera-
s like those which we have been bringing forward will also serve to
iow the impossibility of this view. Thus, we observe identifiable beings
5a] changing as already stated [from rest to movement and from
ement to rest], Besides, our objector’s position ¢lashes with plain
atters of fact. There can be no increase [without intervening states];
id there can be no violent movement unless a being at rest can be
ed contrary [74] to its natural state [101], Hence, the theory in
tion would abolish generation and destruction. Virtually ‘all thinkers
gree that for anything to be in process is a kind [4] of generation
nd destruction: whatever is changing is becoming that in which the
ge culminates or is coming to be in that condition; and the condi-
on from which anything is changing is ceasing to be, or the changing
ling is ceasing to be in it. Consequently, there clearly are beings
gfimes in movement and sometimes at rest. ‘

e suggestion (b} that all beings are sometimes inactive and some-
és active must be rebutted by our former arguments. Let us again
4.as our point of departure the alternatives we distinguished at the
inning of this analysis. Either (1} all beings are inert; or (2) all -
gs are transient; or (3) some beings are iransient, whereas others

nert, And if some beings are inert and others are transient, then
er (a} [some beings are always at rest, whereas others are always

iprocess]; or (b) all beings are sometimes inactive and sometimes
ve; or {¢) some beings are always independent of movement, where-
thers are always subject to movement, and still others are some-
-at rest and sometimes in movement. Although we have said so
ore, we may now repeat that (1) it is impossible for all beings
pose in a state of inertness, Even if being were in truth inert, as
e thinkers{ hold who describe being as infinite and independent
ovement, this is at least not apparent to our senses; to our senses,

85232, 3.186a18.
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: 1C [82] and what is derivati
mpogilbl(e (2) for all beings to be transien

‘ Ampossible (a) for some beings to be always.i
954 process, whereas others would be always in a state of repose )TOII
certitude suffices to refute all these theories: we see some thing; noj

zr; Ill;aov:lment, now at rest.§ It beiqg impossible, therefore, for all being:
to be always inert and for all beings to be continuously transient,

td

us to consider whether (b) all beings admit of both movement ar
ri;t or whether { (:.‘)l only some heings are to be so regirded, wheres
0 b?rsfaie always independent of movement, and still others é.,re alw‘
subjeet to movement, It is the latier of these i i

are frying to establish [63]. e sltematives which

4. Movements as Due to Agents

. Agents or lthings acted upon function as such incidentally or essé
10 tially. They induce or undergo movements only incidentally in so far
U as they happen to possess [82f] certain traits or in so far as the actiyg
or passive factor is one of their parts.” But they induce or um:lérée
movements essentially in so far as their movements do not ertain"g'-
any of the traits or parts they happen to possess, i

Now, of the things which are moved essentially, some are moved.-

themselves, whereas others are moved by something else; and sofie
~are f:noved naturally, whereas' others are moved “contrary’ to naturé!
or violently, Anything moved by itself (such as any animal)
na%mfall.y; for when an animal is moved by itself inasmuch as it has
fwt‘}‘un 1tself, the beginning of its movement, we say that its movement
1s “natural™ But although an animal as a whole thus moves itse
naturally, its body may be moved naturally or violently; this depends
20 [76] upon the kind of movement it happens to be under’going orpup‘

§ Al movements are identified as completed movemei:ts.
® v.1.224a24, 95,
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kind of element which may enter into its composition. Anything
ioved by something else is moved naturally or violently. Examples

f violent movement include the upward motion of earthy things and

-downward motion of fire as well as such motions of animal

Jarts as are at variance [74] with their normal [101] position [64] or
anner [55c]. Vielent movements afford the elearest evidence that

ghatever is moved is moved by an agent.-Next in order, this circum-

tance is manifest in those natural movements which are exemplified

y animals moving themselves. What may be obscure in such move-
nts is not that they are effected by an agent, but rather how we
- to distinguish [65¢] in them between the mover and the thing

moved. It would seem that a mover and a thing moved are to be
istinguished in movements of animals no less than in movements . of
ips or of any artifacts and that, moreover, it is only in this sense that

animal as a whole is a self-moving agent. But the distincton in
sestion is made with the greatest difficulty in the class of things re-
naining according to our classification. We bave noted, among things
ved by something else, those which are moved violently. But there
smains, among things moved by something else, a class of things op-
osed [64b] to those which are moved violently; namely, the class of
things moved naturally.

" Things whose movements are not only brought about by something
e, but are also natural to them, confront uvs with the question: By
hat are they moved? Consider, for example, things light and heavy.

Evidently, they are moved in dircctions respectively alien to them-

elves [13] by main force; but they ate naturally moved to their respec-
ive resident [55] places, that is, light things upward and heavy things

Jownward. In their natural movements, however, it is no longer equally

ent by what agency their movement js effected. Surely, they cannot
st themselves in motion, any more than they can bring themselves to

.stop, as animals can. If fire, for example, could of itself move up as

an animal can of itself start walking, then fire could presumably also

of itself move downward as an animal can of itself stop walking, It
would, moreover, be unreasonable to suppose that, if [elements] moved
of their own accord, they would be capable of only a single kind of
self-initiated “movement.” Besides, how would it be possible for amy-

ing continuous and maturally unitary [101i] to bestir itselfP In so
far as anything is one and continuous (rather than merely contiguous),
in so far it is incapable of being acted upon [35d]. Things must admit
of division. [73] if they are to function [10lc] both actively [34] and

. passively [35]. Hence, nothing naturally unitary [like fire, and so forth]
- ¢an be self-moving, any more than can anything ¢lse that is continuous;
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be just as distinguishable [75] as we observe them to be in the actiéil
of living things upon nonliving things, .
Now, nenliving things are [even in their natural movements | mbveé}
by something, This becomes evident if we distinguish different facto
[83] accounting for their movements; that is, if we divide movers;.
we have divided things moved, into those whose movements are vioie
and those whose movements are natural to them. Thus, a lever mov
[109¢] a weight by main force, whereas a body which is actually [
hot‘ can act [109] in accordance with this very mature upbn a bag
which is potentially [11] hot; and so forth. Just so, a body can be act
upon [109b] in accordance with its nature if it is potentiaﬂy of
certain sort or so much or somewhere; provided that the process.
que-stic‘)n can arise [82] in it, and provided that the process would' 1}
be incidental to it. (Although the same thing may be tpotentiailly] !
some character as well as of some dimension, still, the one aspect wou
not belong to the other essentially but would be incidental to it)
arfd earth, then, are forcibly moved by some agent in ways at variant
with their nature; they are moved naturally when they are impe
to pass from their respective potential states to their cdfréspond
activities [9]. ‘ '
'I"ht? “potential,” however, has more than one [6] meaning [36
'.].'hls is the reason [83] why the agent may escape observation [SQd
in the upward motion of fire and the downward motion of earth, Cos
sider an analogy: a learner is a potential knower at one stage; l.le
comes a potential knower at another stage when he has acquireé kno
edge which, at a given time, he is not putting to actual use [9a],
any case, however, the interaction of something capable of acting wit
something capable of being acted upon is the occasion for a pass
[116] from a potentiality to an actuality. Thus, a learner passes fr
his [first] potential knowing to'a second [16] potential knowing: fror
the knowing which is potential in the sense that the learning proc
has not been completed, to the differently potential knowing of on
who does not turn the knowledge he possesses to actual account {18 ]
But one who has arrived at the latter stage puts into practice [
his intelligence [187], unless his activity is impeded; if he did not
$0, he would really be in the opposite state of ignorance, So it is wi
natural bodies [or elements]: a cold body is potentially hot; w
turned into fire, it burns—unless it is prevented from doing so. So, tog
with heavy and light bodies: when water (the first heavy bedy v:rhlé
is potentially light) is transformed into air, it becomes a light bo
and at once acts as such (unless hindered); for light bodies. tend 9
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to. rise and, when held “down,” are prevented from doing so. A similar
malysis may be made of quantitative and qualitative changes, with
flar results. : ‘ :
We may, however, persist in asking: why, after all, do heavy and
light bodies tend [109a] to their own respective places? The reason
3] is that they naturally [10lc] tend in distinct directions. This is
precisely what it means for them to be [88a] light or heavy; namely,
that they tend upward or downward; respectively. But, as we have
said, there is more than one way of being potentially light or potentially
Heavy. When a thing is water, it is at least in some sense potentially
ight; and when. it is air, it is still only potentially light in the sense
that its upward tendency may be counteracted; whereas, on the re- 20
oval of the obstacle, it becomes actually light [92] and proceeds to
e. Analogously, what is [potentially] of a certain quality becomes
5a] actually so, as when an expert [179a] is at liberty to think [187].
ewise, what is of a certain quantity expands when unchecked. As
¢ anyone who removes an obstruction such as a pillar from under a
of or a weight from a wine-skin in a body of water, he in a way
es the object he has freed; that is, he moves it incidentally only,
ewhat as a wall intervenes to cause a ball to rebound which a
rower has hurled against it, Clearly, them, none of the things we
o talking about move themselves; yet they have a “source [82] of 30
jovement.” Not that they produce any movement or keep it going;
ut they are amenable [353] to movement.
In fine, the movements of things in their courses are natural or
olent; and the latter are due to external agents, whereas the former
ay be enacted by self-moviog agents or be due to external agents,

us, light and heavy things have two sorts of “movers™: those which 256a

e produced them and made them light and heavy; and those which
ive freed them from the hindrances to their movements, Hence, all
igs in movement are acted upon by some agent.

5. The First Mover Taken as Self-Moved or Unmoved

n object is acted upon by an agent in one of two ways: ils mover
itself be acted upon by another; or its mover may act of itself.
mover acting of itself may, moreover, affect an object [18a] directly
17a]; or it may do so by means of intermediate agents [6c], as when
pry which moves a stone is wielded by a hand in the control of a
ian who does not have another mover. We recognize as “movers” both

the- first and the last in the series; especially the first, which is not 10

ved by the last but moves it and which can act without the last,
whereas the last cannot act without the first (a pry, for example, can-
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not be a “mover” withou
thf_’-t Is in process, then,
being in turn acted up
And a moved mover 1

t being itself “moved” by a man). Everythin Then, too, it is a reasonable conclusion [that there must be an’ agent
must be acted upon by an agent, the ag, ot acted upon by another]. For there must be a thing acted upon, an
on by ancther or not being so acted up gent, and that whereby the latter acts upon the former; there must
all three of these. The thing moved must be moved, though it need
t move anything. The means by which the movement is effected
) > ust be both an agent and acted upon, since it changes together with
20 E:Siryntf::"i t}t;f;umhn; tm?lvement .is acted upon by an agent, and e -object moved and has contact and continuity with it; as is
then the ﬁr’st mo%er lfnfst ';tl:zlé,lff:n ﬁszda-acted upon by ;omething els ain from a thing which puts another in motion, where the two
- this sort must be unmoved, Moreover, we see things which can be
oved but cannot initiate [82] movement; and we see beings which
not moved by anything else, but only by themselves; and so it
wuld seem probable, if not necessary, that there is alsd a third kind
being, mamely, an unmoved mover. Hence, when Anaxagoras pre-
ented “mind” as the source of movement, he ‘was right in describing
“mind” as impassive and unmixed. How could it be 2 mover unless
were itself unmoved? And if it were not aloof from the mixture of
gs, how could it dominate?
. According to the second alternative, agents would not be acted upon
cidentally but necessarily; and if an agent were not acted upon,

undergo the same kind [20] of process which it imitiates; or else it
ould have to undergo a process of a different kind. I mean, for
ample, that either nothing could heat or heal or carry anything unless
were itself being heated or healed or carried; or else nothing could
¢al anything without being carried or carry anything without increas-

36] the processes down to. their smallest [41] parts [753; so that a
eacher of geometry would have to be learning precisely what he is
eaching, and one who is throwing anything would bave to be thrown
in- exactly the same manner! Or we would have to derive each kind
. on, ‘of process from one of a different kind [19]; so that a carrier would be
be acted upon, eéxpanded, what expands it would be qualitatively altered, and what
According to : ] SR ters this would be subjected to some further sort of process! But

e accidentgal toﬂ:;eff;;l :1;1 Zim:;‘:t’ \3231}::1 being acted upon would 4% such a series would soon come to a stop, since the kinds of process
essarily. If this were so, it would he 'bli fnot bf’ acted upon nec. _&re limited in number. If it be suggested that the series reverts to its

10 no being whatever wou Possible for a time to come when starting-point as if what does the altering would be carried from one

id be acted upon; for what j . - : . : .
pot necessary but has the possibility of not-being, How s accidental i place to another, this would amount to saying directly that a carrier is

possibility can have no i i
possible consequence -acted upon not only by a direct agent but more especially by a prior

one. But the suggestion made is impossible; it would have the conse-
quence that a teacher would still be learning and would be ignorant
- of what he knows.

® vidi, 1.

st have at least some contact. And the mover which is not a means 20

would not act upon anything. Hence, an agent would either have to 30

g in size, This is evidently impossible. We would have to identify 257a

being carried .or that a teacher is being taught; for, clearly, a thing 10

A A S i B
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_ . pon, then, is not necessarily acted u
by.somethmg.'el.se which would, moreover, be a moved mover: 1::1136
series has a limit. Consequently, what is acted upon will in'me’ A
instance be acted upon by something that is at rest, or by -itself.

Besides, if we had to raise the i 'the pris ‘
: \ question whether the prim 82
30 moving [109] factor [83] is self-moved or is moved by soglet}ﬁalx;yg «{alsé=
anyone would reply by proposing the former, For a factor [15a] whi
is mdepe'mdent [2] ontologically [1] is always prior [17] in the order ¢
explanation [83] to a factor having a dependent [39a] status [16]
At this point, our inguiry must make 2 fresh :
; [16b] start [82]. We
must ask: If anything moves itself, how in plain terms does [it cio so

Everything in movement is necessarily infinitely divisible, for our

257b general reflections on naturet have shown that everything essentially

in m‘OVex.nent is eontinuous; so that it would be impossible for anything
moving itself to move itself with all its parts. For in such an event, 4

self-mover, though specifically [20]. one “and indivisible {4131, would &

totally and in an identical transaction

place and be placed al
and be altered and therefore teach and be taught 01; heal t:r.md t1::’}(‘19‘
healed. Moreover, we have shown} that what is acted upon is some-

thing movable. But what is movable is n
. . . s not actually but only potentially -
in movement; what is potential is, moreover, only on the rgad [112)][ 3

.to actuality; and movement is an uncomploted actualization of what
is movable. An agent, however, functions as g fully active being [9]: it
10 is a hot body which heats another body; and, in general, a format.ive

act [116d] presupposes possession of the form [20]. Thus ,[on the vie\;é
we are examining], the same thing would as such be at’oﬁce' hot and
not hot; and a similar consequence would result wherever an ‘é.gehi
t vi.4.234b10-20. .‘
T viil.1.251a9-18,
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ould have the quality it imparts [37b].§ Accordingly, a self-mover
ust have one aspect according to which it initiates a process and
nother aspect according to which it undergoes a process.

It would evidenfly be impossible for anything to move itself by
h of two parts moving the other. For one thing, there would then
¢ no first mover; rather would each part, after all, be moving itself.
ut 2 process is better accounted for [83a] by a prior agent than by
_dependent [136] one, by a self-mover than by a mover moved by
mething clse, and by an agent farther from the thing acted upon but
oser to the beginning of the process than by an agent relatively inter-
ediate. For another thing, the part moving the other part would not
ecessarily be moved by anything other than itself; only incidentally
sould it be moved by the other part in return. In the possible. failure
i the latter case to occur, there would be only a part that is moved
nd another active as the moved mover. Then, too, the eternity of proc-
ss does not require that an agent be acted vpon in return but only
that there be some unmoved or selfmoved mover. And besides, an
gent [necessarily acted upon in return] would have to be acted upon
n'a corresponding way; for example, what gives heat would have to
¢ receiving heat. ‘ '
It would also be impossible for anything to act primarily as a self-
iover by one or some of its parts moving themselves. For a self-
ved whole would be moved either by one of its parts or as a whole
y itself as a whole. If, on the one hand, a seélf-mover were to operate
s such only by way of some self-moved part, this part would be the
rimary self-mover; and this part would, accordingly, move itself inde-
endently, whereas the whole would not be moving -itself in inde-
gndence of the part. If, on the other hand, the whole were self-moved
such, any of its parts would be only incidentally self-moved. Let us
therefore suppose that they are not moving themselves, Then a part
f the whole would be an unmoved mover, and another part would
e acted upon; for this is the only way in which any whole could oper-
ate as a self-mover, For any whole to move itself, there would have to
e a-part initiating and a part undergoing the process; thus, the agent
y which AB would be moved would be both AB itself and a part A.

We can show that, since a mover may be moved by something else

. or may be unmoved, and since a thing that is moved may or may not
- move something else, therefore a self-mover must have as one part an
- unmoved mover and as another part something that is moved but that

does not necessarily move something else (but at best only by chance).

‘ Let a self-moving whole ABC have a part A, which is an unmoved

§ viif.4.255221-23.
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10 mover; a part B which j s a
& p s s moved by A .
G whioh e hich s moved (yThe::dC::Egel Z part C; and a pa 6. The First Mover as Eternal, One, and Immovable

terms bef more intermedi . : ‘ . .
ore C, but one suffices, ) By removing C, we get a seIf-miilﬁ Since movement necessarily goes on eternally and without interrup- 10

whole AB, in which A acts upon somethin . W tion,® there must be one or more primary movers; and the prime mover
ust be unmoved, Whether each individual “unmoved mover” is eter-
al, has nothing to do with our present argument. We are trying to
ow that there must be something which is unmoved in the sense that
it transcends all change (inherent or accidental), but which has the
furiction of moving [109¢] other things. Suppose it possible, if anyone
sts [1771, for some things to be for 2 period of time and then not
¢ without ever passing through any gradual process of generation
d destruction; for if anything having no parts is at one time to be
‘dhd at another not to be, it would have to “be” and then “not be” 20

ithout gradually changing to either of these conditions. Suppose it
wossible also. for some “principal [82] unmoved movers” to be at one
#ime and then not to be, Still, this cannet be iTue of all of them. Clearly,
ithere must be something {eternal} to account [83] for self-movers which
ould for a while be and then be no longer; for every self-mover must
dve magnitude, since nothing which is without parts can be moved,
en though it is not necessary. for'every mover to have magnitude, The
ntinuous going on of generation and destruction, then, cannot be ex-
ained [83] by any single wmmoved being which is transitory; nor can
e explained by 2 succession of transitory beings bringing different
ings to pass. Neither any one of them taken singly nor all of them 30
ken together can provide foundations [83] for anything eternal and
ntinuous: the movers must be in eternal and necessary relation [33]
‘the world’s eventfulness; whereas they are [supposedly] indefinite
130] in number [150] and are not totally: simultaneous beings. Clearly,
én, even if some unmoved movers and many self-movers perish and 25%a
e replaced by others 2 thousand. times and even if one unmoved
ig moves another being and the latter moves still another, there
omething nevertheless which encompasses all of them, which is
stinct [74] from any of them, and to which some things owe [83] their
eing and others their nonbeing and on which change depends for its
ntinuity; and whereas these movers induce [83] movement in cther
ngs, their own movements are evoked by it.

Since movement is eternal, the first mover must also be eternal if
ete is but one such mover; and if there is more than one prime
mover, there must be a. plurality of eterpal movers. However, one is

_
I Qn Generation and Corruption 1.6.323.21. . R preferable to manyt and a finite number is preferable to an infinite
T vi4.234b10-20; viii 5.957234, ° _ ‘
De Anima i.3; Plato Laws x.894. . Mli.l, i.ZS%bl?—fg,lﬁiga';-zl.
etaphysics xii.10. ad,
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number of them.f For a simpler [131a] assumption [65] throws more
light upon the same facts [3b], since it is more ftting for the determi;
nate [131a] and the better to prevail [82f] in the natural course
things whenever possible [12b]. Then, too, if one being is the first of
things unmoved and is eternal, that one suffices to be related to oth
beings as the beginning of their movement,

We have further [4a] evidence [59d] for the unity and eternity of
a first mover. We have shown that movement must be eternal; and it
must therefore be ¢ontinuous, for the eternal is continuous whereas the
successive is not, But if movement is to be continucus, it must hav
unity; and to have unity, it must have a unitary mover and a unitar
subject. For a movement having one mover after another would no
taken as a whole, be contimzous but would be successive.

uch as food; and the nourishment they take in accounts for some of
their movements, Thus, they sleep while their food is being digested;
when it is being distributed, they awake and move themselves. What
frimarily starts their movements, therefore, is external to them. For this
tason, too, they do not move themselves continucusly. It is something
Ise that moves them; and this itself undergoes movement and change
as it comes into relation with any being that moves itself. The [so-called]
rime mover or factor” in all these self-moving beings is also “self-
moved,” but only incidentally; for it is the body which changes its
place, with the consequence that the being [supposedly] acting on the
dy like a lever also moves itself [incidentally].

Hence we may be sure that anything unmoved which incidentally
ves itself cannot give rise to continuous movement; 50 that, since
re must be movement continuously, the first mover must be immov-
le even incidentally. This must be so if in the world of beings there
to be, as we have said, nnceasing and undying movement; and also
being itself is to continue in the same status of being, For if the first

The conviction concerning a first mover may be confirmed by a r
examination of the principles pertaining to movers. Some beings. ax
evidently sometimes in movement and sometimes in a state of reg
From this, it has'become clear to us that neither are all things transien
nor are they all inert, nor are some always transient and the other
always inert. The test [63] of these alternatives is at hand in the thmg
which have the twofold power of being in movement and.being.:
rest. But this kind of beings is obvious to all. Hence, we want.to sho
that each of two other kinds has a distinct nature: some things..an ereas being incidentally moved by something else belongs even to
always independent of movement; and some things are always subj e principles of celestial bodies, namely, of such as have complex
to movement. In proceeding to this point, we have found [64] thaf bits.
everything that is in movement is acted upon by an agent, that this there is an eternal mover which is eternally unmoved, then what
agent is either unmoved or moved, and that every moved mover i d.u'ectly moved by it must also be eternal. This clearly follows also
series is acted upon either by itself or by something else; and thus w the fact that, without a moved mover, there would be no genera-
arrived at the conclusion [65] that movements are started by self-mov on or destruction or transformation of other things. For an unmoved
among the things moved but, taken in their universality, by an mover acts forever in a uniform way so as tc evoke a single type of
moved mover. Now, we see beings which are evidently of the km movement its relation to its object is not subject to change. Not so
that move themselves; namely, living beings, especially animals. Thes th a [celestial] body which is moved by a moved mover [namely,
have given occasion for the opinion that movement may arise in thin e sphere of fixed stars], the latter being moved directly by the
where, before, there was no movement at all; because we seem t oved mover, Such a body [for example, the sun} varies in iis rela-
such beings pass from an unmoved state of being to a state of be fions to the things [188e] it influences. It therefore does not insti-
in movement. But what we need to grasp is that they move themsel te [83] a process which is ‘ever the same, Being in opposite [50]
in one way only and, strictly speaking, not even in that. The cru sitions [132] and states [20] at different times, it will affect any of
factor is not in themselves. On the contrary, there are natural mo ¢ things which it controls in opposite ways; so that they will some-
ments in animals, such as growth and decline and respiration, which s be at rest and sometimes be in movement.
they do not produce of themselves but which they undergo even inw %TWhat we have said also answers our previous question: why is it that
state of rest when they are not moving themselves. The crucial facto . A ; ;
is their environment. They draw upon the environment for many thmg' _things are not transient or all inert or some always transient and the

thers always inert, but some things are sometimes in movement and
melmes in a state of restP The reason [83] for this is now clear.

th its first principle. As for anything that is incidentally moved by
mething else, this is different from any being incidentally moved by
elf: only perishable things are incidentally moved by themselves;

11.6.189a15.

tinciple persists, the “All” will also persist, since the “All” is continuous -
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Whereas some things are always subject to movement because they .an
moved by an eternal unmoved mover, other things are necessarily sy
ject to change [or alternating movement and rest] because they ar
moved by a mover subject to movement and change. But, as has bee
said, the unmoved mover, abiding in a simple, unvarying, and identic
condition, induces a single simple movement, . .

4y Further reflection discloses still another indication of the primacy of
focal motion. In movement as in other affairs, “first” has more than
e meaning.§ That is “prior” on whose being that of other things
pends but whose being does not depend on theirs; or which is prior
time; or which is prior in full being [26]. _
First, there must be movement continuously, and continuous move-
ent would have greater continuity of being than would successive

. p . ? ovement; the former, too, would be better than the latter, and we
7. Local Motion as Primary and Continuous variably assume the better to be present [82f] in mature if possible;
motion, morcover, can be continuous (as we shall prove later| and
w take for granted), but only local motion can be such. Consequent-
local motion must be primary. For what is subject to local ‘motion
ot necessarily subject to .quantitative or to qualitative change or
generation or destruction; but none of these changes is possible
ithout that continmous motion which the first mover induces.

Now, of the three kinds of movement, quantitative [142a], quali Again; Io?al motion is primary in time, since it is the only move-
tive [35a], and local [132], the primary one must be local motion [121%:4.ent to which eternal boche_s can be subject. To be sure, local motion
To begin with, increase presupposes [82g] qualitative alteration. A sub the_ llasf movement any hvn.lg mdlyzdual comes by; for after bl.l‘i'll,
ject is increased, in one way, by its like; in another way, by its unlikezg: V108 individuals first changef In quahtyﬁand grow before tl}ey achieve
We say that a contrary is food to a contrary; but it is assimilate the competence [100d] requisite t? moving locally. But prior to,thfem
becoming like to like, and this transformation to a contfary state miy ere must b‘? something else, having power of local motion, to bring
be a qualitative alteration. And if anything is altered, there must g em into be{ng; therf: must be a parent which, in ].groducmg its off-
something which alters it; for example, something which brings aboutet SPring, is not itself being generatgd. Although generation may th(?-refore
the passage from its potential to its actual hot condition. So it is cle eld to come first of any movements hecause the thing [subject to
that the mover does not have a constant relation to the thing altere Eyement] rr:mst. be first generated, t]:u.s is true only of something gen-
but is sometimes closer to it and sometimes farther away from it. . Hated taken {ndn{idua]l.y. Generated things must 1?3 pfeceded by some-
these interrelations cannot occur [82f] without local motion. Hence, § ing-else which is SUbI?Ct to movement and W!Mh’ instead of having
there must always be movement, then there must always be, : ¢ gene: r:.’ied,qs a bfamg; as this being must i turn l?ave sometl.ung
among movements, local motion; and if there is a primary and a no br to it.”* Generdtion, then, caomot be primary, since all things
primary [18] kind of local motion, then the primary kind of local mo bject to movement would in that case be perishable; and clearly,

Let us now make a fresh start, in order to shed further light on thes
congsiderations. Can any movement be continuous; - and’ if so, whig
And which kind of movement is primary [or most inclusive]? Clearly
if there must always be movement and a certain kind must be primary
and continuous, this is the kind which the first mover induces; af
this kind of movement is necessarily single, continuous, and primary;

must be always. _ . grefore, none of the subsequent movements (increase, alteration, dim--

ition, destruction) ean be prior to local motion, All of these come
ter generation; so that, even if generation.is not prior to local motion,
ither ¢an any of the other changes be prior to local motion,

“in general, what is being generated is still undeveloped [100f] and
iblily on its way [114g] to its prime [82]; so that what is later in the
ér of genesis is prior in the order of nature. Thus, in the order of
rated beings, the movement which appears [82f] at the final stage
“their development is local motion. That is why some living beings,

Then, too, all modifications [35b] are rooted [82] in condensation
rarefaction: heavy and light, soft and hard, hot and cold,® seem
like [4] density and rarity. These, in turn, are a combination and:
separation, respectively; and it is said that the generation and destyi
tion of primary beings [26] are based [39a) on combination and sep
tion.t But in being combined and separated, things must change f
one place to ancther. Moreover, also in their increase or dimint
extended things must undergo change in place,

- etaphysics v.11.
¢ On Generation and Corraption i.2.329b24-30.

t Anaximander, Anaxagoras, Empedocles, Democritus, . ; : ,1:965124-1:5, 6.198a5-13.
I viil.4.255a34; Metaphysics ix.5. ) ) i.2.194b13. .
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such as plants and many kinds of animals not provided with thefiopposite states; nor if a change. does not have as its contrary a state of
requisite organs, are motionless; whereas motion is in the power [8ofjgrest. Undoubtedly, what is-not at all is not in a state of rest; and
of animals free from such imperfection. If local motion, then, characfdestruction has its terminus in nonbeing, What is important is the
flime-interval; for if a period of time intervenes [between opposite
hanges], the change cannot be continuous. So the significant [163]
oint in the case of the motions was not their contrariety but the im-
ossibility of both occurring at the same time. We need not be dis-
turbed by the consequence that one thing, motion, has more then one
ontrary: rest as well as motion in the contrary direction. All we need
. grasp is that a motion is in some sense opposed to both {just as the
ual or a measure is opposed both to the greater and to the less)
nd that opposite motions or changes cannot belong to the same. thing
the same time. Moreover, it would be a strange view of generation
d destruction, or of things in general, if what has been generated
ust at once be in process of being destroyed without enduring for
ny length of time at all. We may apply this conviction to other
ds of change as well, since it would be natural for all of them o
llow the same [57c) pattern. [33].

\
8. Circular Motion as Continuous and Infinite

t us now explain [36] which kind of motion, single and ¢ontinu-

It is apparent, in the lght of certain facts, that no movement oth us, can be infinite; namely, circular motion.* Every mobile being

than local motion can be. continuous. Every other movement or changeifoves in a circle or in a straight line or in-a composite figure; and
Proceeds from‘ an_opposite to an opposite: in generation and destrug 'erefore, if either of the simple motions is not contnuous, the com-
tt:;on, the termini a[Ii’lgb] are befng. and nonbeing.; 111 qyalitative alter osite motion cannot be continuous either, Clearly, anything which
on, contrary qualities [35a); in increase and diminution, a large an oves in a finite straight line cannot move continuously: it must turn
ck; and the motions of what turns back in a straight line are con-
tary, whether up and down or forward and backward or left and
ght (for these are the pairs of .contraries pertaining to place). We
! ave alreadyt defined a single and continuous movement as the move-
opposite kinds of change ‘ i ; . t ent of a single subject in a single period of Hme and in a specifically
posed as such [105]; and a particular [40] destruction and a particuls
generation are mutually opposed, Therefore, if it is impossible for :
thing to be transformed in opposite ways at the same time, the chang
will net be continuous, but a period of time must intervene betw:
the opposite changes. Whether these opposite changes {generation

destruction) are contl:aries or not, makes no difference; all that mat ct that, if they were to occur simultaneously, they would check
ters to the argument is that it be impossible for the same thing to

] : e be op each other. It would be the same with motion on a circle:
possessed of bOﬂ:.l at the same time. Neither is it important [183] iotion from A to B is contrary-to a motion from A to C; they would
for the argument if a thing need not be in a sta ' . ' '

¢ of rest in one of -
of  255h7-12, 28-25322,

vparticular, those which we have named differ locally, Thus, a motion
om A to B is contrary to a motion from B to A, as is shown [38a] by

Tt viil.7.260b23, 3.253a29,
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yone might do in thinking about it). But a body which has finished
motion and come to rest has ceased to be at the starting-point A
and come to be at C.

We are thus in a position -to reply to a difficulty which may be
faised in this connection. Take [a distance] E to be equal to [a dis-
iar_lce} F; take A to be in continuous motion from the starting-point of
5 to C; and at the same time when A is at point B, take D to be in
imiform motion from the starting-point of F to. G with the same velocity
s A. Then D would arrive at G before A arrives at C, for the reason
fliat “the first to start must be the first to arrive.” (Fig. 8) A would

check each other even if they were to go on continuously without h
ing to turn back, since contraries are mutually destructive or at leas
obstructive. (Fig. 7.) A lateral motion, on the other hand, is not con
trary to an upward motion.

A | E D F
. B
That motion in a straight line canmot be continuous, is especially
apparent [59d] from the fact that turning back requires a pause. This
is true regardless of whether the motion is along a straight line or:
circle; for rotation is not the same as circular motion” which includes C a
besides the contimuous sort, that which turns back when it comes to its _
starting-point. The need of a pause in turning back may be verified Fig. 8.

[183] by seénse perception as well as by argument. We may begin

20 the argument with the distinction between three points: the be
ning, the middle, and the end; where the middle is a beginning re
tively fo the end and an end relatively to the beginning and iy
though numerically one, by definition two. We may also make use:

the distinction between bejng potentially and being actually. In
straight line, then, any point between the extremes is a middle potens
tially; but it is not a middle actually unless a thing in motion divid

the line at that point by stopping there and resuming its motion, 2

then the middle becomes the beginning of the later motion and the

of the earlier motion (as when A in its motion stops at B and resumy

its motion toward C). As long as the motion is continuous, howev

30 A cannot have come to be or ceased to be at B; it is there onlyl} af
moment, not for any time—except that it is there within the periodif

time in which the moment constitutes a division. If someone weres
insist [64] that A bad come to be and ceased to be at B, then
moving thing A would always be coming to a stop: for it is impos:

962 for A to have at the same time come to be and ceased to be at B‘
that it must have done so at different moments; and there would-:th:ra‘i

fore be an interval of time, so that A would be in a state of rest- :

and likewise at all the other points {since the same reasoning wm
apply to all}. Thus, when A uses the middle B as both an end:
a beginning, it must pause there because it treats B as two (j

behind because A would not have simultaneously come and gone
oint B; had A come and gone simultaneously, A would not have
gén overtaken; to be overtaken, A would have to linger. But then we
nght not to make the assumption that, when A was at B, D was
ving from the starting-point of F! For #f A has “come to” B, A will
0 have “gone from” B; -and the process of going is not simultaneous
h that of coming, But A was at B, not during & period of time, but
4 [momentary] “section” of Hmel It is impossible, then, for us to
5¢ the terms cited in a description of continucus motion. On the other
d, it is necessary for us to-take recourse to those terms in a de-
piption of the kind of motion which involves turming back. Take G
foving up to D and then moving back down, G thus uses the single

reme point I in two ways, both as an end and as a beginning: and
must therefore pause at D. But G cannot have simultaneously come
gone at D, since it would then both be and not be at D at the
e moment. We cannot apply to this case the solution of the former

em: we cannot say that G is at D “at a moment” and has not
n “coming to” D or “going from” D; for D mnust in this case be an
nal goal, not a merely potential one, Although the intermediate
nts in the motion have potential being, the being of the terminus is
¢mal: it is an end from below and a ‘beginning from above; and so
s.the end of the upward motion and the beginning of the down-
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ward motion. What turns back in a straight line, then, must pause;
that there cannot be any continuous eternal motion [to and fro] in
straight line.

This analysis {55c¢] also provides us with an answer to the obj
tion drawn from Zeno's [first] argument.; Shall we suppose [46c] th
half Jof a distance] must be traversed [before the whole]; that th
series of half-distances is infinite; and that it is impossible to traver
an infinite number of distances? Or stating the question in anothe
form, shall we suppose that one ought to be able to count the halfws
points as a body in motion comes to them; so that, when the bod;
has traversed the whole distance, one would have counted an infint
munber—which is admittedly impossible?

In our former accounts of motion, we solved this problem in term:
of time being infinitely divisible: there is nothing strange in tra
ersing an infinitely divisible distance in an infinitely divisible Hm
the infinity inhering [82f] in the distance accords [57c} with that i
hering in the time. This solution was a sufficient answer to the gué
toner who asked: Can an infinite number of things be traversed
counted in a finite time? But this solution does not state adequate}
the true [7a] state of affairs [188¢]. Suppose one were to leave
the reference to distance in the question whether an infinite dista
can be covered in a finite period of time and one were, instead, to
the question about the time itself, which is infinitely divisible
solution given would then no longer be adequate; instead, the
one would have to be presented, which we have set forth in the for
going arguments. One who divides a continuum into two halves tred
a single point as two by taking it as both a beginning and an
This is done no less by one who counts the halves than by one
bisects a Hne. Neither a line nor a motion, when thus divided, is conti ’
ous: a continuous motion is a motion over a continuum; and althong
the latter contains an infinite number of halves, it contains them po
tially only, not actually, Taking the halves as actual would lead
getting a motion which is not continuous, but which is arrested.
would also be the obvious result of counting the halves: a single pé
would have to be counted as two, as the end of one half and
beginning of apother; that is, if what is being counted is not a si
continuous whole but is two halves. Hence, the question whether
infinite number of things can be traversed either in time or in dista
must be answered by saying: in one sense, yes; in another sense;;
If there is an actually infinite number [of moments or points], it is:
possible [to pass through t'hem] if they are potenha]ly only, it is p‘

1 vi.2.233221-31; 9.236b11-14.
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ble [to pass through them]. Anything which is in contnuous moton
lias crossed an infinite number of points incidentally, but not direcily
051; for a line can incidentally be bisected without limit, but its pri-
ary way [26] of being [23] is altogether different [16].
As for a moment or temporal “point” which keeps “before” and “after”
art, any state of affairs [188¢] has in any “moment” only such traits
it has afterwards; for, clearly, if we were not to regard a moment
this way, then a given state of affairs would at once both be and not
;s it is and would not be so at the very time when it has come into
being. True, a moment common to both the earlier and the later time
numerically single; but it is not one and the same in its definition
'the end of the earlier and the beginning of the later time, And in
elation to a state of affairs, a moment always belongs to a situaton
s later phase [35a]. Take a time ACB and an object D which is
ite at time A and not white at time B; at time C, then, D is both
ite and not white, For if D was white during the whole of time A,
white in any part of A; D i§ not white in any part of B; and C is
i both A and B. But in that case we ought not to agree to D being
hite during the whole of A; we ought rather to.exclude its last moment
hich already belongs to the later stage. If in the whole of time A
e “nonwhite” state was coming into being and the “white” state was
assing out of being, then at ime C the “nonwhite” state has completely
me into being and the “white” state has completely passed out of
ing. Consequently, C is the first moment at which D may truly be
to be (“white” or) “not white” [as the case may be], If not, then
en D has become wiiite, it is not white, and when it has ceased to
hite, it is white; or else D would have to be both white and not
hite at the same time and would indeed both have to be and not to
t all. But if anything, after not being [1b], has come [116] to be
] and, while it is still becoming, still is-not, the time cannot be divided
0 atomic times! For if D was becoxmng white in time A and if D
L:ll has become and is white in another “atomic” but “contiguous”
e B, that is, if D was becoming white but was not white in time A
it is white in time B, then there must have been between A and B
ductive process [116a] and ‘therefore also a time in which it hap-
d [116]. This argument is not addressed to those who deny atomic
For them, a state of affairs both has come into being and is
e last moment of the very time in which 1t was commg into being;
this moment has no other * contlguous or “successive” to it, where-
atomic times” are [presumably] “successive.” Evidently, too, if D
becoming white in the whole of time A, the [supposed] “time” in
ch it both has become and was becoming such is no greater than
& whole of the ime .in wlnch it was becoming such,
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Now, we have presented various concrete [B5] arguments to co
vince anyone [that circular motion only can be continﬁous]; but
same conclusion follows also from a number of arguments based ¢
dialectical [36] considerations [185a]. Anything which is in continuqi
motion must, before arriving at point B, have been moving towards thill. -, : : fo ;
point, provided that nothifg dsﬂects the moving body %ro?n its p:lh ~3_C1r01.1151.r motion, howevIer, o liave um‘ty and conftl nult}:qwﬂhou(ti i
and it must have been moving towards B not only when approachif lt]}(])ss.lg:e. conse'?iuen(f:e. " t(i:lrcutar m(;)hcz; away .tr(.)mth » & bo ){1 5
B but from the very beginning of its motion, for why should it have begl:. vg ﬂin pas on Orh-m];) o %wa.r N ,Ism{: o ten ;n o c;n
doing 50 at one moment rather than at another? Such is the case alf - .o POt at w o 1t wil arrive. It doos not S taneously
in types of movement o ther than local motion. But if anythin‘g we ecute gontrary or f)pposrce mo?mns, for not eve'ry motion to 'a point
in continuous motion from A to C and back to A, it would [on ﬁ-‘ontmr-y o opposite to‘ & motion from t'hat Ly fat. Such motions are
principle stated?, while still moving from A to C, be movi “’ftra?? t]f tglety are mc;limns _319111g a s’;ralght Ilmla, btcizlcause__the lattt]fr
C to A; in other words, it would simultaneously have contrary motior a_spozfn > dia aze con a?ti]n P acet (tor exz%?p E tae pmfnts & }?
(since motions to and fro in a straight line are contraries), At 1 -,-'O'”' a, diameter a:re at e gre? ©s .P:Iiﬂ © dis Tice trom eac
same time, the thing would be moving from C, where it is not; b er.);iapdl\sluf]? mou?lns. ?.re oppomtestslf ; e’; axe mé)thn; a]on% ?he
since this is impossible, it must come to a halt at C. Accordingly, ; ﬁtinu: e c::-l ;ng, t e1:§ o, preven tlc;.rcu :ar lm‘?_ onﬁ rom euég
motion is not a single one; for no motion is single. whic ous and from going on incessantly: circu ar motion proceeds
a pause. om 2 point back to the 1_)o'mt .1tse'1f,' Wherea§ motion along a st'ralght
That this finding applies to every kind of movement, can be shai 6.proce‘e‘ds froxrf the:pr_lgmzi\ L ?Iflﬂ;‘srent e e CerUéEIll‘
from more general considerations, We have emime’rated§ all ¢ u(:;ndiise n;;;lgk fe:.llﬁi?HA ;nfﬁsnstz:f }:avze::f:;zﬁ?y,retllﬁie a.lj-l
kinds of movement to which things can be subject; and these kin ugh it is ever taking place in different positions; but motions within
of movement have for their opposites corresponding kinds of rest, No; ~same limits cannot have continuity, since a moving thing would
what is not always subject to a given distinct kind of movement fififlen be moving in opposite directions at once. Neither, therefore, can
do not mean a given “particular’ movement) must be subject ¢ iére be continucus motion in a semicircle or in any other arc, where a
prior opposing rest {which is the “privation” of the movement). Mdi ving body has to pass over the same ground and through the same
over, since motions to and fro in a straight line are coﬁtran‘es, '

ary changes again and again, Such motions do not join their end
nothing can simultaneously have two such contrary motions as

ginping, as circular- motion does; and the latter is therefore
from A to C and one from C to A F51Vely “finished” [100]." '

ontinuous; rather does it form a sequence [136b].§ How can two such
ontraries as white and black have.the same limit [18a]P [The last
age in which anything is white cannot be identical with the first
tage in which it is black.)

,&:hjs distinction also quws that the other kinds of movement cannot

continnous. In all of them, the same passage has to be made over

state of rest opposed to the motion from C. Cleég over: in qualitative alteration, through the intermediate quali-
then, the motion [from A to C and from C to A] is not continuciifss. ;

5; In quantitative change, through the intermediate sizes; and simi-

There is another argument which is even more Hly in generation and destruction. Whether we take the intermediate
s of a change to be few or many or whether we add any to them
1{'{§ btract any from them, repeated changes in any case pass through
% ame stages. Those physicists®® are clearly in error, then, who
glare all sensible things to be in constant motion: the kind of process
itough which these things pass must be one of those we have dis-
neuished, particularly (according to their descriptions) qualitative
toration; for they say that things are in constant flux and decay and

altered to and fro continuously without remaining white for some

it would have been subject to no less than three changes at the sgf
time: having ceased to be nonwhite, having be¢ome white, and ha
become nonwhite. Besides, although the time [of movement to &
fro] is continuous, it does not follow that the movement is the

§va, i ) 226a34, 227a10.
|l v.6.229b28-230a7, RE:
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even that generation and destruction is a qualitative alteration. Bui;
our argument has been general, extending to all movement and' showir
that no movement can be continuous except circular motion; neithes
then, can qualitative or quantitative change,

Let this suffice to prove that no change can be infinite or continuous
with the exception of circular motion.

9. Circular Motion as Primary; Recapitulation

Clearly, circular motion is the primary form of local motion. W
have divided® local motion into the circular, rectilinear, and composif,
But the simple kinds must have priority over the composite, which
made up of them; and the circular must have priority over the rect:
linear, than which it is the simpler and more complete. Motion along ay
infinite straight line is impossible, since nothing is infinite in this way
and if there were an infinite of this sort, nothing could span it (sin%e
the impossible does not happen, and it is impossible for the infinite %
be spanned). And motion to and fro along a finite line is a compou 1
two motions, whereas a single motion along a finite line is incom
and soon at an end. But the complete is prior to the iné:omplete,_a
the imperishable is prior to the perishable, in the order of nature
of definition and of time. Then, too, a motion which can be eternal
priority over one which eannot. And circular motion can be ete
as no other motion or change can; in the latter, pauses must oceur
which movement ceases. '

There are good reasons [60c] for the fact [3b] that circular mo
presents a contrast to the rectilinear in having unity and conting
A straight line contains a definite beginning, middle, and end; it
has points at which a moving body starts and stops and at both
which that body is therefore in 2 state of rest. A circle, however, @
not have such definite points: why should one point on a circle
limit rather than another? Any point on a circle may serve as beginni
or middle or end; with the consequence that a body in circular m
is in some sense always and never at a beginning and at an end. Hen
a [revolving] sphere is in a-sense both in motion and at rest, since
remains at the same place. The reason [83] for this is that the center
at once the primary, intermediate, and ultimate principle [of the c
or the sphere]; so that, since the center is not on the circumferen
body which is always moving round the middle, instead of to an
has no end-point at which it can come to rest and, since the cent

® viti.8.261h28.
t HL5, 8,
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tationary, the whole is always somehow both at rest as well as in con-
uous motion, Moreover, because the measure of all other movements

rotation,} this must be the primary movement, for all things are 10

measured by what is primary; and conversely, because rotation is pri-

- mary, it is the measure of all other movements. Then, again, circular
- rotion alone can be uniform [in velocity]. In rectilinear motion, things
_do- not move with uniform speed from their starting-point and towards

their finishing-point; the greater the distance they put between them-
elves and their place of rest, the faster they move. Circular motion
alone is such [101c] as to have neither its beginning nor its end within
tself; but [the center which funetions in both of these ways is] outside
the circumference].
:AII the thinkers who have given [34] attention [167] to movement
phold [199] the primacy of local motion inasmuch as they credit
[48d] the things producing local motion with being the originating prin-
ples of movement. Thus, “love” and “strife” are said to “move” things
combining and separating them, respectively; and combination and
aration are forms of local motion, Thus, too, Aniaxagoras attributes to

" as the “frst mover” the function of separating things. Likewise,

se who do not explicitly recognize [36] a moving factor [83], but
ave provided for motion by having fecourse to “the void,” ascribe
cal motion to nature, since this is the kind of rovement which goes
in the “void” as in a place; other kinds of movement, they say,
elong not to first beings but to beings which: are made up of them
id:‘which increase, decline, and are altered in accordance with the
binations and separations of their constituent atoms, In much the
me way, those whe base [149c] generstion and destruction on
sity and rarity reduce {149a] them to combination and separation.
addition, those who-regard [34] the soul as the moving factor [83)
gnate [46] “what moves itself” as the source of movement; but the

. 7 inci things leaving
) plac.:e for another; if they grow or decline or are altered while they
main in their place, we do not say that they are “in motion” but specify

kind of process through which they are passing. '

To sum up, we have stated that there always was and always will
%ginovement,. wha:t is the first principle of eternal movement, what sort
movement is primary, which kind of movement can alone he eternal,
i@ that the first mover is immovable.
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10. The First Mover without Parts or Magnitude S0, too, an infinite body cannot have a fnite power: To be sure,
Let us now proceed to show that the first mover must be withei maller body may have a greater power; but then a Jarger body

parts and without magnitude, To fthis en d, let us first put forwa ay have a still greater I.)ow‘er. Let AB be.a ﬁnite.body; and let [a
[72e] certain premises [17]. One premise is that nothing finite ¢ m_'t}‘BC move a bOdy, D in time EF Then a part tWIf’e as great'as BC
produce movement for an infinite time. For, besides the mover and i _uld move D in a time FG which, on the assumption of an inverse
thing moved, we must here take into account the time of the movement :
and these are either all infinite or all finite, or else one or two of thep vould never exhaust AB; but we would be always getting a smaller
are infinitc and the remaining two or one finite. Now, if a [finit .period of time. Hence, the power must be infinite, since it exceeds any
mover A moves a [finite] body B in an infinite time C, then the time ite power. Every finite power, however, must operate in a finite
F in which a part D moves a part E cannot be equal to C; for a long eriod of time; for if it maves anything in a certain period of time,
time is required to move the larger body B. Consequently, time F reater power will do so in a shorter period of time (according to
not infinite. But whereas, by adding to D [parts equal to D} and to: inverse proportion) but in a period of time which is still determi-
[parts equal to E), we would exhaust A and B, the infinite time_ ate. But a'power (no less than a number or a magnitude) which ex-
cannot be exhausted by subtraction of [finite] times equal to F. Co ‘eds any that is determinate must be infinite. We may also meke use
sequently, the time C in which A [presumably] moves B is fnite. 1t nother proof [63}, Take an infinite body having a [finite] power:
impossible, then, for a finite mover to move anything for an inf is power would be of the.same kind [19] as the power of a finite body;
time,* _ O 1d the latter power would be a measure [that is, a proper fraction]
Having proved [50d) that a finite body cannot move anything the power of an infinite body!
an infinite time, we may prove [59a] the more general [44] propositig e have thus shown.that a finite body cannot have an infinite power
that a finite body [14%a] cannot have infinite power. Let a greats d that an infinite body cannot have a finite power. However, we
power be one which produces an equal effect in less time than doglig mould do' well by ta]cmg up. at this point a problem connected with
anothes; for example, in heating or sweetening or throwing or, to motion. ¥f everything' that is in motion (other then things that
it generally, acting upon anything. ‘Then a finite agent having infini ove themselves) is moved by an {external] agent, how is it that some
power would have to act upon its object [35] to a greater extent s ngs (such as projectles) can. be m.conunuous motion after they
would another agent, since infinite power is greater than any othe ¢ ceased to have con.ta'ct .wuth their m.overP.Suppose that what
but- there could be no time in which it would so act, Take A as.h oves them als? moves a medmxﬂn'su.}ch as 'au-, which w0}11d then l?e a
time in which an agent having infinite power heated or pushed qved.mover: it would be equally impossible for the air to‘ continue
. ' , . : . . -motion when the first mover no longer has contact with it; all the
thing, and A‘_B as the m?]e required by {an agent h:wmg} finite powe ings moved would have to be in motion simultaneously, and they
then, by continually adding to ﬂ_le latte'r a greater finite power, we Wou ould have to cease to be in motion when the first mover ceases to
sooner or later come to something which has comPleted the act [10 gve them even if it, like a magnet, gives to what it has moved the
in time A. For constant addition to a fnite magnitude would result wer of moving something clse. We must admit that the frst mover
a2 magnitude exceeding 2 determinate limit [72], just as constant s gs into operation [34] this power [5b] of air or of water or of
traction would result in one falling short of a determinate limit. Heri e other medium which is capable [10l¢] of being moved as well as
an agent with finite power would act in-the same time as the ag, i

‘ t moving something else. But the medium does not, when it ceases to
with infinite power. But this is impossible. Consequently, a finite age Bo,moved, at the same time stop moving something else, Although it
cannot have infinite power. gses to “be moved” as soon as its mover stops moving it, sHll, it
* Thomas Aquinas (against Avicenna): “ . . non semper per ablationom i "@qtir.mes to_function' as a mover; it moves somethi.ng e_]se that is con-

genda est solutio continuitatis, quam impossibile est esse in corpore caelesti tive to it; and the latter may be said to do likewise. The power
ablatio intelligi potest secundum quamcumque designationem. . . . Apparet aig 0 move something else wears away gradually to the extent that it
ex processu Atistotelis, quod hic loquitur de tempore motus, secundum qu eereases at each successive stage. It comes to an end when a mover

ipi ilis, et non secund: uod aceipi . .
;ﬁ‘;{ﬁ;ﬁ;ﬁﬁﬁjﬂﬁm partes mobilis, ot v i 1o-longer conveys the power of moving something else but only that
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of being moved. Moreover, the last of the movers and of the thing
moved must come to a stop together: and when this happens, the whol;
motion has run its course. This motion, accordingly, belongs inherently £
things capable of both motion and rest. Also, although this motion seem; . In either case, however, the motion cannct be cne; it can be suc-
continuous, it is not really so; it is rather a motion of things that argff cessive only, Jt would follow, then, that only an unmoved mover,
either successive or contiguous, and it has not one mover but a numbej% .which is invariable and in an invariable and continuous relation to its
orrelative, can induce a motion that is contnuous.
This analysis {72¢] shows that the unmoved first mover cannot have
y magnitude. If it had, its magnitude would have to be either finite
or infinite. We have proved in an earlier passage of our Physics|| that
simultaneously and must cease to function simultancously; whereas® there can be mo infinite magnitude and have now proved that nothing
what concerns us here is the apparent continuous motion of a singledi finite can have an infinite power and that nothing can be moved by
projectile, Since the same mover cannot continue moving the projectil finite agent for an infinite time. Since the first mover, however,
the question is: by what agency, then, is it kept in motion? duces eternal movemnent and therefore does so for an infinite time, it

[To return to the main argument.] There must be, in the world vidently follows that the first mover is indivisible and therefore without
beings, a movement which is continuous and therefore has unity; parts or magnitude, '

ulling; or else the power of moving would have to be transferred from
ne mover to another as in our illustration of the projectile, where mo-
on is transmitted from one part to another of a divisible medium like

otherwise not be continuous, but would he a succession of separat
movements ). Therefore, if the mover is single, it must be either 43
moved or an unmoved mover. As 2 moved being, it would have to g
hand in hand with what it moves so as to be itself subject to chang o
it would therefore itself have to be moved by an agent. Consequen T : -
the series, to have stability, must be anchored in an unmoved move ‘
Such a mover need not be changed with what it changes; it can alway; S
and without effort induce movement. And the movement it induces
the only or the most uniform movement for the reason that the unmovei
mover is not subject to any change, So, too, if the movement indieeq
is to be uniform, the object in motion must not be subject to any chang
in its relation to its mover. The mover must therefore be either at ik
center§ or at the circumference of the sphere fof the fizxed stars], sin
the center and the circumference are the originative principles of th
sphere, However, since the fastest motion occurs nearest the mover ai
is the motion of the circumference, therefore the mover is at the ol
cumference, ) o
On the other hand, it is questionable whether something that isin
motion can induce motion continuously, instead of induelng motion only
successively as in successive pushing. Such a mover would have to'ha
continually pushing or continually pulling or continually pushing ang
1 viii.5.259a18.

+ Plato Timaeus TOB-80C,
§ Pythagoreans.
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