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Part 1

When the objects of an inquiry, in any department, have principles, conditions, or dements, it is
through acquaintance with these that knowledge, that is to say scientific knowledge, is attained.
For we do not think that we know athing until we are acquainted with its primary conditions or
firg principles, and have carried our andyss asfar asits smplest dements. Flanly thereforein
the science of Nature, asin other branches of study, our first task will be to try to determine what
relaesto its principles.

The naturd way of doing thisisto start from the things which are more knowable and obvious to
us and proceed towards those which are clearer and more knowable by nature; for the same
things are not 'knowable relatively to us and 'knowable without quaification. So in the present
inquiry we must follow this method and advance from what is more obscure by nature, but
clearer to us, towards what is more clear and more knowable by nature.

Now what isto us plain and obvious &t firgt is rather confused masses, the dements ad
principles of which become known to us later by andyss. Thus we must advance from
generditiesto particulars; for it isawhole that is best known to sense-perception, and a
generdity isakind of whole, comprehending many things within it, like parts. Much the same
thing happens in the relation of the name to the formula. A name, eg. ‘round’, means vaguely a
sort of whole: its definition andlysesthisinto its particular senses. Smilarly a child begins by
cdling dl men ‘father', and dl women 'mother’, but later on distinguishes each of them.

Part 2

The principles in question must be either (&) one or (b) more than one. If (a) one, it must be
ether (i) motionless, as Parmenides and Melissus assart, or (i) in motion, as the physicists hold,
some declaring air to be the first principle, otherswater. If (b) more than one, then ether (i) a
finite or (ii) an infinite plurdity. If (i) finite (but more than one), then ather two or three or four
or some other number. If (ii) infinite, then ether as Democritus believed one in kind, but
differing in shape or form; or different in kind and even contrary.



A smilar inquiry is mede by those who inquire into the number of exigents: for they inquire
whether the ultimate condtituents of existing things are one or many, and if many, whether a
finite or an infinite plurdity. So they too are inquiring whether the principle or eement is one or

many.

Now to investigate whether Being is one and motionlessis not a contribution to the science of
Nature. For just asthe geometer has nothing more to say to one who denies the principles of his
science-this being a question for a different science or for or common to dl-so aman
investigating principles cannot argue with one who denies their existence. For if Beingisjust

one, and onein the way mentioned, there is a principle no longer, snce a principle must be the
principle of some thing or things.

To inquire therefore whether Being is onein this sense would be like arguing againgt any other
position maintained for the sake of argument (such as the Heraclitean thes's, or such athesisas
that Being is one man) or like refuting a merely contentious argument-a description which
gpplies to the arguments both of Melissus and of Parmenides: their premisses are fase and their
conclusons do not follow. Or rather the argument of Melissusiis gross and pa pable and offers
no difficulty at al: accept one ridiculous proposition and the rest follows-asmple enough
proceeding.

We physicigts, on the other hand, must take for granted that the things that exist by nature are,
ether dl or some of them, in motion which isindeed made plain by induction. Moreover, no
man of science is bound to solve every kind of difficulty that may be raised, but only as many as
are drawn falsgly from the principles of the science: it is not our business to refute those that do
not arisein thisway: just asit isthe duty of the geometer to refute the squaring of the circle by
means of segments, but it is not his duty to refute Antiphon's proof. At the same time the holders
of the theory of which we are speeking do incidentdly raise physicd questions, though Nature is
not their subject: so it will perhaps be as well to spend afew words on them, especidly asthe
inquiry is not without scientific interest.

The most pertinent question with which to begin will be this: In what senseisit asserted that dl
things are one? For 'is is used in many senses. Do they mean that al things ‘are’ substance or
quantities or quaities? And, further, are dl things one substance-one man, one horse, or one
soul-or quaity and that one and the same-white or hot or something of the kind? These are dll
very different doctrines and dl impossible to maintain.

For if both substance and quantity and qudity are, then, whether these exist independently of
esch other or not, Being will be many.

If on the other hand it is asserted that dl things are quality or quantity, then, whether substance
exigts or not, an absurdity results, if the impossible can properly be called absurd. For none of the
others can exist independently: substance aloneisindependent: for everything is predicated of
ubstance as subject. Now Mdlissus says that Being isinfinite. It isthen a quantity. For the
infiniteisin the category of quantity, whereas substance or qudity or affection cannot be infinite
except through a concomitant attribute, that is, if at the same time they are dso quantities. For to



define the infinite you must use quantity in your formula, but not substance or qudity. If then
Being is both substance and quantity, it istwo, not one: if only substance, it is not infinite and
has no magnitude; for to have that it will have to be a quantity.

Again, 'on€ itsdf, no lessthan 'being, is used in many senses, SO we must consider in what sense
theword is used when it is said that the All isone.

Now we say that (a) the continuousis one or that (b) the indivisible is one, or (c) things are said
to be 'one, when their essence is one and the same, as 'liquor' and 'drink’.

If (a) their Oneis one in the sense of continuous, it is many, for the continuousis divisble ad
infinitum.

Thereis, indeed, adifficulty about part and whole, perhaps not relevant to the present argument,
yet deserving consideration on its own account-namely, whether the part and the whole are one
or more than one, and how they can be one or many, and, if they are more than one, in what
sense they are more than one. (Smilarly with the parts of wholes which are not continuous.)
Further, if each of the two partsisindivisbly one with the whole, the difficulty arises thet they
will be indivisbly one with each other dso.

But to proceed: If (b) their Oneis one asindivishble, nothing will have quantity or qudity, and so
the one will not be infinite, as Mdissus says-nor, indeed, limited, as Parmenides says, for though
thelimit isindivisble, the limited is not.

But if (c) al things are onein the sense of having the same definition, like raiment’ and 'dress,
then it turns out that they are maintaining the Heraclitean doctrine, for it will be the same thing

'to be good' and 'to be bad', and 'to be good' and 'to be not good', and so the same thing will be
‘good' and 'not good', and man and horse; in fact, their view will be, not that al things are one,
but that they are nothing; and that 'to be of such-and-such aqudity' is the same as 'to be of such
and-such asize.

Even the more recent of the ancient thinkers were in a pother lest the same thing should turn out
in their hands both one and many. So some, like Lycophron, were led to omit 'is, othersto
change the mode of expression and say ‘the man has been whitened' instead of ‘is white, and
‘walks instead of iswaking, for fear that if they added the word 'is they should be making the
one to be many-asif 'one and 'being’ were always used in one and the same sense. What 'is may
be many either in definition (for example ‘to be whit€ is one thing, ‘to be musicd’ another, yet

the same thing be both, so the one is many) or by divison, asthe whole and its parts. On this
point, indeed, they were dready getting into difficulties and admitted that the one was many-asif
there was any difficulty about the same thing being both one and many, provided thet these are
not opposites; for ‘'one may mean either ‘potentialy one or ‘actudly one.

Part 3

If, then, we gpproach the thessin thisway it ssemsimpossble for al thingsto be one. Further,
the arguments they use to prove their pogition are not difficult to expose. For both of them reason



contentioudy-1 mean both Mdissus and Parmenides. [Their premisses are fase and their
conclusions do not follow. Or rather the argument of Medissusis gross and pa pable and offers
no difficulty at dl: admit one ridiculous proposition and the rest follows-asmple enough
proceeding.] The fdlacy of Mdissusis obvious. For he supposes that the assumption 'what has
come into being dways has a beginning' judtifies the assumption ‘what has not come into being
has no beginning'. Then thisaso is aosurd, that in every case there should be a beginning of the
thing-not of the time and not only in the case of coming to be in the full sense but aso in the case
of coming to have aqudity-asif change never took place suddenly. Again, doesit follow that
Being, if one, ismotionless? Why should it not move, the whole of it within itsdlf, as parts of it
do which are unities, eg. thiswater? Again, why is quaitative change impossible? But, further,
Being cannot be one in form, though it may be in what it is made of. (Even some of the
physicigs hold it to be one in the latter way, though not in the former.) Man obvioudy differs
from horsein form, and contraries from each other.

The same kind of argument holds good against Parmenides aso, besides any that may apply
gpecidly to hisview: the answer to him being that ‘thisis not true and 'that does not follow'. His
assumption that oneisused in asingle sense only isfase, becauseit isused in severd. His
conclusion does not follow, because if we take only white things, and if ‘whité hasasingle
meaning, none the lesswhat is white will be many and not one. For what is white will not be one
ether in the sense that it is continuous or in the sense that it must be defined in only one way.
'Whiteness will be different from ‘what has whiteness. Nor does this mean that there is anything
that can exist separately, over and above what is white. For ‘whiteness and 'that which is white
differ in definition, not in the sense that they are things which can exist gpart from each other.
But Parmenides had not comein sight of this digtinction.

It is necessary for him, then, to assume not only that 'being’ has the same meaning, of whatever it
is predicated, but further that it means (1) what just isand (2) what isjust one.

It must be so, for (1) an attribute is predicated of some subject, so that the subject to which
'being' is attributed will not be, asit is something different from 'being’. Something, therefore,
whichisnot will be. Hence 'substance’ will not be a predicate of anything else. For the subject
cannot be abeing, unless 'being’ means severa things, in such away that each is something. But
ex hypothes 'being’ means only one thing.

If, then, 'substance’ is not attributed to anything, but other things are attributed to it, how does
'substance’ mean what is rather than what is not? For suppose that 'substance’ is al'so 'white.
Since the definition of the latter is different (for being cannot even be attributed to white, as
nothing iswhich is not 'substance), it follows that ‘white' is not-being--and that not in the sense
of aparticular not-being, but in the sensethat it isnot at al. Hence 'substance is not; for it istrue
to say that it is white, which we found to mean not-being. If to avoid this we say that even ‘white
means substance, it follows that 'being’ has more than one meaning.

In particular, then, Being will not have magnitude, if it is substance. For each of the two parts
mus hein adifferent sense.

(2) Subgtanceis plainly divisble into other substances, if we consder the mere nature of a



definition. For ingtance, if 'man’ is a substance, ‘anima’ and 'biped’ must dso be substances. For
if not substances, they must be attributes-and if attributes, attributes either of (&) man or of (b)
some other subject. But neither is possible,

(8 An attribute is elther that which may or may not belong to the subject or that in whose
definition the subject of which it isan attribute isinvolved. Thus'stting’ is an example of a
separable attribute, while 'snubness’ contains the definition of 'nose, to which we attribute
snubness. Further, the definition of the whole is not contained in the definitions of the contents or
elements of the definitory formula; that of 'man’ for instance in 'biped, or that of ‘'white man' in
‘white. If then thisis so, and if "biped' is supposed to be an atribute of 'man’, it must be elther
separable, so that 'man’ might possibly not be 'biped’, or the definition of 'man’ must come into
the definition of 'biped-which isimpossble, as the converseis the case.

(b) If, on the other hand, we suppose that 'biped and ‘animal’ are attributes not of man but of
something ese, and are not each of them a substance, then 'man’ too will be an attribute of
something else. But we must assume that substance is not the attribute of anything, that the
subject of which both 'biped’ and 'anima’ and each separately are predicated is the subject also of
the complex 'biped anima'.

Are we then to say that the All is composed of indivisble substances? Some thinkers did, in
point of fact, give way to both arguments. To the argument that dl things are one if being means
one thing, they conceded that not-being is; to that from bisection, they yielded by positing atomic
megnitudes. But obvioudy it is not true thet if being means one thing, and cannot a the same
time mean the contradictory of this, there will be nothing which is nat, for even if what is not
cannot be without qudification, there is no reason why it should not be a particular not-being. To
say that dl thingswill be one, if there is nothing besides Being itsAlf, is absurd. For who
understands 'being itsdf' to be anything but a particular substance? But if thisis so, thereis
nothing to prevent there being many beings, as has been said.

Itis, then, clearly impossible for Being to be onein this sense.
Part 4

The physicigts on the other hand have two modes of explanation.

The first set make the underlying body one ether one of the three or something esewhichis
denser than fire and rarer than air then generate everything e se from this, and obtain multiplicity
by condensation and rarefaction. Now these are contraries, which may be generdized into
‘excess and defect’. (Compare Plato's 'Great and Small'-except that he make these his matter, the
one hisform, while the others treat the one which underlies as matter and the contraries as
differentiag, i.e. forms).

The second set assert that the contrarieties are contained in the one and emerge from it by
segregation, for example Anaximander and aso dl those who assert that ‘whét is is one and
many, like Empedocles and Anaxagoras, for they too produce other things from their mixture by
segregation. These differ, however, from each other in that the former imagines a cyde of such
changes, the latter a Sngle series. Anaxagoras again made both his'’homceomerous substances



and his contraries infinite in multitude, whereas Empedocles posits only the so-cdled dements.

The theory of Anaxagoras that the principles are infinite in multitude was probably dueto his
acceptance of the common opinion of the physcigts that nothing comesinto being from not-
being. For thisis the reason why they use the phrase 'dl things were together' and the coming
into being of such and such akind of thing is reduced to change of qudity, while some spoke of
combination and separation. Moreover, the fact that the contraries proceed from each other led
them to the conclusion. The one, they reasoned, must have dready existed in the other; for snce
everything that comesinto being must arise either from what is or from what isnot, and it is
impossible for it to arise from what is not (on this point al the physicists agree), they thought
that the truth of the dternative necessarily followed, namely that things come into being out of
exigent things, i.e. out of things aready present, but imperceptible to our senses because of the
smallness of their bulk. So they assert that everything has been mixed in every. thing, because
they saw everything arising out of everything. But things, as they say, gppear different from one
another and receive different names according to the nature of the particles which are
numericaly predominant among the innumerable condtituents of the mixture. For nothing, they
say, is purdly and entirely white or black or sweet, bone or flesh, but the nature of athing is held
to be that of which it contains the most.

Now (1) the infinite quainfinite is unknowable, so thet what isinfinite in multitude or Szeis
unknowable in quantity, and what isinfinite in variety of kind is unknowable in qudity. But the
principlesin question are infinite both in multitude and in kind. Therefore it isimpossible to
know things which are compaosed of them; for it is when we know the nature and quantity of its
components that we suppose we know a complex.

Further (2) if the parts of awhole may be of any szein the direction either of grestness or of
smallness (by ‘parts | mean components into which awhole can be divided and which are
actudly present in it), it is necessary that the whole thing itsdf may be of any sze. Clearly,
therefore, Snceit isimpossible for an anima or plant to be indefinitely big or smdl, neither can
its parts be such, or the whole will be the same. But flesh, bone, and the like are the parts of
animds, and the fruits are the parts of plants. Hence it is obvious that neither flesh, bone, nor any
such thing can be of indefinite Szein the direction ether of the greater or of the less.

Again (3) according to the theory dl such things are dready present in one another and do not
come into being but are congtituents which are separated out, and athing recelvesits designation
from its chief condituent. Further, anything may come out of anything-water by segregation

from flesh and flesh from water. Hence, since every finite body is exhausted by the repested
abdtraction of afinite body, it seems obvioudy to follow that everything cannot subsist in
everything ese. For let flesh be extracted from water and again more flesh be produced from the
remainder by repesting the process of separation: then, even though the quantity separated out
will continudly decrease, il it will not fal below a certain magnitude. If, therefore, the process
comes to an end, everything will not be in everything ese (for there will be no fleshin the
remaining water); if on the other hand it does not, and further extraction is ways possible, there
will be an infinite multitude of finite equa partidesin afinite quantity-which isimpossible.
Another proof may be added: Since every body must diminish in Size when something is taken
from it, and flesh is quantitatively definite in respect both of greatness and smallness, it isclear



that from the minimum quantity of flesh no body can be separated out; for the flesh left would be
less than the minimum of flesh.

Lastly (4) in each of hisinfinite bodies there would be dready present infinite flesh and blood
and brain- having a distinct existence, however, from one another, and no less red than the
infinite bodies, and each infinite: which is contrary to reason.

The statement that complete separation never will take placeis correct enough, though
Anaxagorasis not fully aware of what it means. For affections areindeed inseparable. If then
colours and states had entered into the mixture, and if separation took place, there would be a
‘white or a'hedlthy' which was nothing but white or hedlthy, i.e. was not the predicate of a
subject. So his'Mind' is an absurd person aming at the impossible, if he is supposed to wish to
separate them, and it isimpossible to do so, both in respect of quantity and of quaity- of
quantity, because there is no minimum magnitude, and of quality, because affections are

inseparable.

Nor is Anaxagoras right about the coming to be of homogeneous bodies. It istrue thereis a sense
inwhich clay isdivided into pieces of clay, but there is another in which it is not. Water and air
are, and are generated from' each other, but not in the way in which bricks come 'from’ a house
and again ahouse 'from' bricks; and it is better to assume asmaler and finite number of
principles, as Empedocles does.

Part 5

All thinkers then agree in making the contraries principles, both those who describe the All as
one and unmoved (for even Parmenides treats hot and cold as principles under the names of fire
and earth) and those too who use the rare and the dense. The same is true of Democritus aso,
with his plenum and void, both of which exist, be says, the one as being, the other as not-being.
Again he spesks of differencesin position, shape, and order, and these are genera of which the
species are contraries, namely, of position, above and below, before and behind; of shape,
angular and angle-less, straight and round.

It is plain then that they al in one way or ancther identify the contraries with the principles. And
with good reason. For first principles must not be derived from one another nor from anything
ese, while everything has to be derived from them. But these conditions are fulfilled by the
primary contraries, which are not derived from anything el se because they are primary, nor from
each other because they are contraries.

But we must see how this can be arrived at as areasoned result, aswell asin the way just
indicated.

Our firgt presupposition must be that in nature nothing acts on, or is acted on by, any other thing
a random, nor may anything come from anything €se, unless we mean that it does so in virtue
of a concomitant attribute. For how could ‘white come from 'musicd’, unless'musica’ happened
to be an attribute of the not-white or of the black? No, ‘white' comes from 'not-white-and not
from any 'not-white, but from black or some intermediate colour. Smilarly, 'musicd’ comesto



be from 'not-musicd’, but not from any thing other than musica, but from 'unmusicd’ or any
intermediate state there may be.

Nor again do things pass into the first chance thing; ‘white' does not passinto 'musica’ (except, it
may be, in virtue of a concomitant attribute), but into 'not-white-and not into any chance thing
which is not white, but into black or an intermediate colour; 'musical’ passes into 'not-muscd'-
and not into any chance thing other than musicd, but into ‘'unmusicd’ or any intermediate Sate
there may be.

The same holds of other things aso: even things which are not smple but complex follow the
same principle, but the opposite sate has not received a name, so we fail to notice the fact. What
isin tune must come from what is not in tune, and vice versa; the tuned passes into untunedness-
and not into any untunedness, but into the corresponding opposite. It does not matter whether we
take attunement, order, or compaosition for our illustration; the principle is obvioudy the samein
al, and in fact gpplies equdly to the production of a house, a satue, or any other complex. A
house comes from certain things in a certain state of separation instead of conjunction, a statue
(or any other thing that has been shaped) from shapel essness-each of these objects being partly
order and partly compostion.

If then thisistrue, everything that comesto be or passes away from, or passesinto, its contrary
or an intermediate state. But the intermediates are derived from the contraries-colours, for
instance, from black and white. Everything, therefore, that comes to be by a naturd processis
either a contrary or aproduct of contraries.

Up to this point we have practically had most of the other writers on the subject with us, as|

have sad dready: for dl of them identify their dements, and what they cdll ther principles, with
the contraries, giving no reason indeed for the theory, but contrained as it were by the truth itsdlf.
They differ, however, from one another in that Some assume contraries which are more primary,
others contraries which are less so0: some those more knowable in the order of explanation, others
those more familiar to sense. For some make hot and cold, or again moist and dry, the conditions
of becoming; while others make odd and even, or again Love and Strife; and these differ from
each other in the way mentioned.

Hence their principles are in one sense the same, in another different; different certainly, as
indeed most people think, but the same inasmuch as they are andogous, for dl are taken from
the same table of columns, some of the pairs being wider, others narrower in extent. In this way
then their theories are both the same and different, some better, some worse; some, as| have
sad, take as their contraries what is more knowable in the order of explanation, otherswhat is
more familiar to sense. (The universal is more knowable in the order of explanation, the
particular in the order of sense: for explanation has to do with the universd, sense with the
particular.) The great and the smdl’, for example, belong to the former class, 'the dense and the
rar€ to the latter.

It is clear then that our principles must be contraries.

Part 6



The next question is whether the principles are two or three or more in number.

One they cannot be, for there cannot be one contrary. Nor can they be innumerable, because, if
30, Being will not be knowable: and in any one genus there is only one contrariety, and substance
isone genus. dso afinite number is sufficient, and afinite number, such asthe principles of
Empedocles, is better than an infinite multitude; for Empedocles professes to obtain from his
principles al that Anaxagoras obtains from hisinnumerable principles. Lastly, some contraries
are more primary than others, and some arise from others-for example sweet and bitter, white
and black-whereas the principles must dways remain principles.

Thiswill suffice to show that the principles are neither one nor innumerable.

Granted, then, that they are alimited number, it is plausible to suppose them more than two. For
it isdifficult to see how ether dendity should be of such anature asto act in any way on rarity or
rarity on dengity. The sameistrue of any other pair of contraries; for Love does not gather Strife
together and make things out of it, nor does Strife make anything out of Love, but both act on a
third thing different from both. Some indeed assume more than one such thing from which they
congtruct the world of nature.

Other objections to the view that it is not necessary to assume athird principle as a substratum
may be added. (1) We do not find that the contraries congtitute the substance of any thing. But
what isafirg principle ought not to be the predicate of any subject. If it were, therewould be a
principle of the supposed principle: for the subject isa principle, and prior presumably to what is
predicated of it. Again (2) we hold that a substance is not contrary to another substance. How
then can substance be derived from what are not substances? Or how can non-substances be prior
to substance?

If then we accept both the former argument and this one, we mug, to preserve both, assume a
third somewhat as the substratum of the contraries, such asis spoken of by those who describe
the All as one nature-water or fire or what isintermediate between them. What is intermediate
seems preferable; for fire, earth, air, and water are aready involved with pairs of contraries.
Thereis, therefore, much to be said for those who make the underlying substance different from
these four; of the rest, the next best choiceis air, as presenting sensible differencesin aless
degree than the others; and after air, water. All, however, agreein this, that they differentiate
their One by means of the contraries, such as density and rarity and more and less, which may of
course be generaized, as has already been said into excess and defect. Indeed this doctrine too
(that the One and excess and defect are the principles of things) would appear to be of old
ganding, though in different forms; for the early thinkers made the two the active and the one the
passive principle, whereas some of the more recent maintain the reverse.

To suppose then thet the dements are three in number would seem, from these and smilar
consderations, aplausble view, as| said before. On the other hand, the view that they are more
than three in number would seem to be untenable.

For the one substratum is sufficient to be acted on; but if we have four contraries, there will be



two contrarieties, and we shall have to suppose an intermediate nature for each pair separately.
If, on the other hand, the contrarieties, being two, can generate from each other, the second
contrariety will be superfluous. Moreover, it isimpossible that there should be more than one
primary contrariety. For substance is asingle genus of being, so that the principles can differ
only as prior and pogterior, not in genus, in asngle genus thereis dways asngle contrariety, dl
the other contrarietiesin it being held to be reducible to one.

It is clear then that the number of dementsis neither one nor more than two or three; but whether
two or threeis, as| said, a question of considerable difficulty.

Part 7

Wewill now give our own account, gpproaching the question first with reference to becoming in
itswidest sense: for we shdl be following the naturd order of inquiry if we spesk firgt of
common characterigtics, and then investigate the characteristics of special cases.

We say that one thing comes to be from another thing, and one sort of thing from another sort of
thing, both in the case of smple and of complex things. | mean the following. We can say (1)
'man becomes musicd', (2) what is'not-musica becomes musicd’, or (3), the 'not-musicd man
becomes amusica man'. Now what becomesin (1) and (2)-'man’ and 'not musica’-1 cal smple,
and what each becomes-'musicd’-smple aso. But when (3) we say the 'not-musicad man
becomes amusica man', both what becomes and what it becomes are complex.

Asregards one of these smple 'things that become' we say not only 'this becomes so-and-so', but
aso 'from being this, comes to be so-and-0, as 'from being not-musica comesto be musicdl’; as
regards the other we do not say thisin al cases, aswe do not say (1) ‘from being aman he came
to be musical’ but only ‘the man became musicd'.

When a'smpl€ thing is said to become something, in one case (1) it survives through the
process, in the other (2) it does not. For man remains aman and is such even when he becomes
musica, whereas what is not musica or isunmusica does not continue to exigt, either smply or
combined with the subject.

These digtinctions drawn, one can gather from surveying the various cases of becoming in the
way We are describing that, as we say, there must dways be an underlying something, namely
that which becomes, and that this, though aways one numericaly, in form at least is not one.
(By that | mean that it can be described in different ways.) For ‘to be man' is not the same as 'to
be unmusica'. One part survives, the other does not: what is not an opposite survives (for ‘man’
survives), but 'not-musicad’ or ‘'unmusica’ does not survive, nor does the compound of the two,
namely ‘unmusica man’.

We spesk of 'becoming that from this instead of 'this becoming that' more in the case of what
does not survive the change-"becoming musical from unmusicd’, not ‘from man'-but there are
exceptions, as we sometimes use the latter form of expression even of what survives, we spesk
of 'a staue coming to be from bronze, not of the 'bronze becoming a statue. The change,
however, from an opposite which does not survive is described indifferently in both ways,



'becoming that from this or 'this becoming that'. We say both that 'the unmusical becomes
musica’, and that ‘from unmusical he becomes musical'. And so both forms are used of the
complex, becoming amusica man from an unmusicd man', and unmusical man becoming a
musica man'.

But there are different senses of ‘coming to be'. In some cases we do not use the expression
‘come to be', but ‘come to be so-and-so'. Only substances are said to ‘come to be' in the
unqudified sense.

Now in al cases other than substanceit is plain that there must be some subject, namely, that
which becomes. For we know that when a thing comes to be of such aquantity or qudity or in
such arelation, time, or place, a subject is dways presupposed, since substance adore is not
predicated of another subject, but everything else of substance.

But that substances too, and anything ese that can be said 'to be' without qudification, cometo
be from some substratum, will gppear on examination. For we find in every case something thet
underlies from which proceeds that which comes to be; for ingtance, animas and plants from
seed.

Generdly things which come to be, come to be in different ways: (1) by change of shape, asa
gatue; (2) by addition, as things which grow; (3) by taking away, as the Hermes from the stone;
(4) by putting together, as ahouse; (5) by dteration, as things which 'turn’ in respect of thelr
material substance.

It isplain that these are al cases of coming to be from a substratum.

Thus, clearly, from what has been said, whatever comes to be is dways complex. Thereis, on the
one hand, (a) something which comesinto existence, and again (b) something which becomes
that-the latter (b) in two senses, either the subject or the opposite. By the ‘opposite’ | mean the
‘unmusical’, by the 'subject’ 'man’, and smilarly | cdl the absence of shape or form or order the
‘opposite, and the bronze or stone or gold the 'subject’.

Painly then, if there are conditions and principles which condtitute natura objects and from
which they primarily are or have come to be-have cometo be, | mean, what each issaid to bein
its essentid nature, not what each isin respect of a concomitant attribute-plainly, | say,
everything comes to be from both subject and form For 'musical man' is composed (in away) of
'man’ and ‘'musicd’; you can andyse it into the definitions of its dements. It is clear then that

what comes to be will come to be from these elements.

Now the subject is one numericdly, though it istwo in form. (For it is the man, the gold-the
'matter’ generaly-that is counted, for it is more of the nature of a'this, and what comes to be
does not come from it in virtue of a concomitant attribute; the privation, on the other hand, and
the contrary are incidental in the process)) And the positive form is one-the order, the acquired
art of mudc, or any Smilar predicae.

Thereis a sense, therefore, in which we must declare the principlesto be two, and asensein



which they are threg; a sense in which the contraries are the principles-say for example the
musica and the unmusical, the hot and the cold, the tuned and the untuned-and a sense in which
they are not, since it isimpossible for the contraries to be acted on by each other. But this
difficulty dso is solved by the fact that the substratum is different from the contraries, for it is
itself not acontrary. The principles therefore are, in away, not more in number than the
contraries, but as it were two, nor yet precisely two, since there is a difference of essential nature,
but three. For 'to be man' is different from 'to be unmusicdl’, and 'to be unformed' from ‘'to be
bronze'.

We have now stated the number of the principles of natura objects which are subject to
generaion, and how the number isreached: and it is clear that there must be a substratum for the
contraries, and that the contraries must be two. (Y et in another way of putting it thisis not
necessary, as one of the contraries will serve to effect the change by its successive absence and
presence.)

The underlying nature is an object of scientific knowledge, by an anaogy. For asthe bronzeisto
the statue, the wood to the bed, or the matter and the formless before receiving form to any thing
which has form, o isthe underlying nature to substance, i.e. the 'this or existent.

Thisthen is one principle (though not one or exigtent in the same sense as the 'this), and the
definition was one as we agreed; then further there isits contrary, the privation. In what sense
these are two, and in what sense more, has been stated above. Briefly, we explained first that
only the contraries were principles, and later that a substratum was indispensable, and that the
principles were three; our last statement has elucidated the difference between the contraries, the
mutua reation of the principles, and the nature of the substratum. Whether the form or the
substratum is the essentid nature of a physical object is not yet clear. But that the principles are
three, and in what sense, and the way in which each isaprinciple, is clear.

So much then for the question of the number and the nature of the principles.
Part 8

Wewill now proceed to show that the difficulty of the early thinkers, aswell as our own, is
solved in thisway done.

Thefirg of those who studied science were mided in their search for truth and the nature of
things by their inexperience, which as it were thrust them into another path. So they say that
none of the thingsthat are either comesto be or passes out of existence, because what comes to
be must do so ether from what is or from what is not, both of which are impossible. For what is
cannot come to be (because it is dready), and from what is not nothing could have cometo be
(because something must be present as a substratum). So too they exaggerated the consequence
of this, and went so far asto deny even the existence of a plurdity of things, maintaining that

only Being itsdlf is. Such then was their opinion, and such the reason for its adoption.

Our explanation on the other hand is that the phrases 'something comes to be from what is or
from what is not', ‘'what is not or what is does something or has something done to it or becomes



some particular thing', are to be taken (in the first way of putting our explanation) in the same
sense as "a doctor does something or has something done to hin, 'is or becomes something from
being a doctor.’ These expressons may be taken in two senses, and o too, clearly, may from
being', and 'being acts or is acted on'. A doctor builds a house, not qua doctor, but qua
housebuilder, and turns gray, not qua doctor, but qua dark-haired. On the other hand he doctors
or falsto doctor qua doctor. But we are using words most appropriately when we say that a
doctor does something or undergoes something, or becomes something from being a doctor, if he
does, undergoes, or becomes qua doctor. Clearly then aso 'to come to be so-and-so from not-
being' means 'qua not-being'.

It was through failure to make this ditinction that those thinkers gave the matter up, and through
thiserror that they went so much farther astray as to suppose that nothing else comesto be or
exigs gpart from Being itsdf, thus doing away with al becoming.

We oursdlves are in agreement with them in holding that nothing can be said without
qudification to come from whét is not. But nevertheless we maintain that a thing may ‘come to
be from what is not'-that is, in aquaified sense. For athing comesto be from the privation,
which in its own nature is not-bang,-this not surviving as a condituent of the result. Yet this
causes surprise, and it is thought impossible that something should cometo be in the way
described from what is not.

In the same way we maintain that nothing comes to be from being, and that being does not come
to be except in aqudified sense. In that way, however, it does, just as anima might cometo be
from animd, and an animd of a certain kind from an animal of a certain kind. Thus, suppose a
dog to come to be from a horse. The dog would then, it istrue, come to be from anima (aswell
asfrom an anima of acertain kind) but not as animd, for that is dready there. But if anything is
to become an animd, not in aqudified sensg, it will not be from anima: and if being, not from
being-nor from not-being ether, for it has been explained that by ‘from not being’ we mean from
not-being qua not-bang.

Note further that we do not subvert the principle that everything ether isor is not.

Thisthen isoneway of solving the difficulty. Another conggtsin pointing out that the same
things can be explained in terms of potentidity and actudity. But this has been done with grester
precison esawhere. So, as we sad, the difficulties which congtrain people to deny the existence
of some of the things we mentioned are now solved. For it was this reason which aso caused
some of the earlier thinkersto turn so far asde from the road which leads to coming to be and
passing awvay and change generdly. If they had comein sght of this nature, dl their ignorance
would have been dispelled.

Part 9
Others, indeed, have apprehended the nature in question, but not adequately.

In the firgt place they dlow that athing may come to be without qudification from not being,
accepting on this point the statement of Parmenides. Secondly, they think that if the substratum



isone numericdly, it must have dso only a single potentidity-which isavery different thing.

Now we digtinguish matter and privation, and hold that one of these, namely the maiter, is not-
being only in virtue of an dtribute which it has, while the privation in its own nature is not-

being; and that the matter is nearly, in asenseis, substance, while the privation in no senseis.
They, on the other hand, identify their Great and Small dlike with not being, and that whether

they are taken together as one or separately. Their triad is therefore of quite a different kind from
ours. For they got so far as to see that there must be some underlying nature, but they make it
one-for even if one philosopher makes adyad of it, which he calls Great and Small, the effect is
the same, for he overlooked the other nature. For the one which persgtsisajoint cause, with the
form, of what comes to be-amother, as it were. But the negative part of the contrariety may often
seem, if you concentrate your attention on it as an evil agent, not to exist at all.

For admitting with them that there is something divine, good, and desirable, we hold that there
are two other principles, the one cortrary to it, the other such as of its own nature to desire and
yearn for it. But the consequence of their view isthat the contrary desres its wtextinction. Y et
the form cannot desire itsdlf, for it is not defective; nor can the contrary desireit, for contraries
are mutudly destructive. The truth isthat what desires the form is matter, as the femade desires
the made and the ugly the beautiful-only the ugly or the femae not per se but per accidens.

The matter comes to be and ceases to be in one sense, whilein another it does not. Asthat which
contains the privation, it ceases to be in its own nature, for what ceases to be-the privation-is
contained within it. But as potentidity it does not cease to be in its own nature, but is necessarily
outside the sphere of becoming and ceasing to be. For if it came to be, something must have
exised as a primary substratum from which it should come and which should persist in it; but
thisisits own specid nature, so that it will be before coming to be. (For my definition of matter
isjud this-the primary substratum of each thing, from which it comes to be without qudification,
and which peragtsin the result.) And if it ceasesto be it will passinto thet at the last, so it will
have ceased to be before ceasing to be.

The accurate determination of the first principle in respect of form, whether it is one or many and
what it is or what they are, isthe province of the primary type of science; so these questions may
gtand over till then. But of the naturd,, i.e. perishable, forms we shadl spegk in the expositions
which follow.

The above, then, may be taken as sufficient to establish that there are principles and what they
are and how many there are. Now let us make a fresh start and proceed.

Book |1

Part 1

Of thingsthat exist, some exist by nature, some from other causes.
'By nature the animas and their parts exist, and the plants and the smple bodies (earth, fire, air,
water)-for we say that these and the like exist 'by nature.



All the things mentioned present a feature in which they differ from things which are not

condtituted by nature. Each of them has within itsdf a principle of motion and of Sationariness

(in respect of place, or of growth and decrease, or by way of ateration). On the other hand, a bed
and a coat and anything else of that sort, qua receiving these designationsi.e. in so far asthey are
products of art-have no innate impulse to change. But in so far as they happen to be composed of
stone or of earth or of amixture of the two, they do have such an impulse, and just to that extent
which seemsto indicate that nature is a source or cause of being moved and of being a rest in

that to which it belongs primarily, in virtue of itsdlf and not in virtue of a concomitant attribute.

| say 'not in virtue of a concomitant attribute, because (for instance) a man who is a doctor might
cure himself. Neverthdessit isnot in so far asheis a patient that he possesses the art of
medicine: it merely has happened that the same man is doctor and patient-and that is why these
attributes are not aways found together. So it iswith al other artificia products. None of them
hasinitsdf the source of its own production. But while in some cases (for instance houses and
the other products of manua labour) thet principleisin something else externd to the thing, in
others those which may cause achange in themsdvesin virtue of a concomitant attribute-it lies

in the things themsdves (but not in virtue of whet they are).

‘Nature' then is what has been stated. Things 'have a naturewhich have a principle of thiskind.
Each of them is a substance; for it is a subject, and nature dways implies asubject in which it
inheres.

The term "according to nature is gpplied to al these things and aso to the attributes which
belong to them in virtue of what they are, for instance the property of fire to be carried upwards-
which isnot a'nature nor 'has anature but is'by nature' or ‘according to nature.

Wha naure is, then, and the meaning of the terms 'by nature' and "according to nature, has been
dated. That nature exigts, it would be absurd to try to prove; for it is obvious that there are many
things of thiskind, and to prove what is obvious by what is not is the mark of aman who is
unable to distinguish what is sdlf-evident from what is not. (This state of mind is clearly possible.
A man blind from birth might reason about colours. Presumably therefore such persons must be
talking about words without any thought to correspond.)

Some identify the nature or substance of a natura object with that immediate condtituent of it
which taken by itself iswithout arrangement, e.g. the wood is the 'nature of the bed, and the
bronze the 'nature of the statue.

Asanindication of this Antiphon points out that if you planted a bed and the rotting wood
acquired the power of sending up a shoat, it would not be a bed that would come up, but wood-
which shows that the arrangement in accordance with the rules of the art is merdly an incidenta
attribute, whereas the red nature is the other, which, further, persists continuoudy through the
process of making.

But if the materid of each of these objects has itsdf the same relaion to something ese, say
bronze (or gold) to water, bones (or wood) to earth and so on, that (they say) would be their
nature and essence. Consequently some assert earth, othersfire or air or water or some or al of



these, to be the nature of the things that are. For whatever any one of them supposed to have this
character-whether one thing or more than one thing-this or these he declared to be the whole of
substance, dl else being its affections, sates, or dispositions. Every such thing they held to be
eternd (for it could not passinto anything else), but other things to come into being and cease to
be times without number.

Thisthen is one account of ‘nature, namely that it is the immediate materia substratum of things
which have in themsdlves a principle of motion or change.

Another account is that 'nature is the shgpe or form which is specified in the definition of the
thing.

For the word 'nature is gpplied to what is according to nature and the naturd in the same way as
‘art' isapplied to what is artistic or awork of art. We should not say in the latter case that thereis
anything artistic about athing, if it isabed only potentidly, not yet having the form of a bed; nor
should we cdl it awork of art. The sameistrue of natural compounds. Whet is potentidly flesh
or bone has not yet its own 'nature, and does not exist until it recelves the form specified in the
definition, which we name in defining what flesh or boneis. Thusin the second sense of 'nature

it would be the shape or form (not separable except in statement) of things which havein
themsdlves a source of motion. (The combination of the two, e.g. man, is not 'nature but 'by
nature' or 'natural’.)

The form indeed is 'nature rather than the matter; for athing is more properly said to be what it
iswhen it has atained to fulfilment than when it exigts potentidly. Again man is born from man,
but not bed from bed. That iswhy people say that the figure is not the nature of a bed, but the
wood is-if the bed sprouted not a bed but wood would come up. But even if the figureis art, then
on the same principle the shgpe of man is his nature. For man is born from man.

We aso spesk of athing's nature as being exhibited in the process of growth by which its nature
is attained. The 'nature in this senseis not like 'doctoring’, which leads not to the art of doctoring
but to hedlth. Doctoring mugt start from the art, not lead to it. But it is not in this way that nature
(in the one sense) isrelated to nature (in the other). What grows qua growing grows from
something into something. Into what then does it grow? Not into that from which it arose but into
that to which it tends. The shape then is nature.

'Shape’ and 'naturée, it should be added, are in two senses. For the privation too isin away form.
But whether in unquaified coming to be thereis privation, i.e. a contrary to what comes to be,
we must consder later.

Part 2

We have digtinguished, then, the different ways in which the term 'nature’ is used.

The next point to consder is how the mathematician differs from the physicist. Obvioudy

physica bodies contain surfaces and volumes, lines and points, and these are the subject-matter
of mathematics.



Further, is astronomy different from physics or a department of it? It seems absurd thet the
physicist should be supposed to know the nature of sun or moon, but not to know any of their
essentid attributes, particularly as the writers on physics obvioudy do discuss their shape a'so
and whether the earth and the world are spherica or not.

Now the mathemétician, though he too treats of these things, nevertheless does not treet of them
asthe limits of a physicad body; nor does he consder the attributes indicated as the attributes of
such bodies. That iswhy he separates them; for in thought they are separable from moation, and it
makes no difference, nor does any fagity result, if they are separated. The holders of the theory
of Forms do the same, though they are not aware of it; for they separate the objects of physics,
which are less separable than those of mathematics. This becomes plain if onetriesto Satein
each of the two cases the definitions of the things and of their attributes. 'Odd' and 'even,
'draight’ and 'curved', and likewise 'number’, 'lin€, and ‘figure, do not involve motion; not so
‘flesh’ and 'bone’ and 'man'-these are defined like 'snub nose, not like 'curved'.

Similar evidence is supplied by the more physica of the branches of mathematics, such as optics,
harmonics, and astronomy. These are in away the converse of geometry. While geometry
invedigates physica lines but not qua physicd, optics investigaetes mathemeticd lines, but qua
physica, not quamathematical.

Since 'nature’ has two senses, the form and the matter, we must investigate its objects aswe
would the essence of snubness. That is, such things are neither independent of matter nor can be
defined in terms of matter only. Here too indeed one might raise a difficulty. Since there are two
natures, with which is the physicist concerned? Or should he investigate the combination of the
two? But if the combination of the two, then aso each severdly. Does it belong then to the same
or to different sciences to know each severdly?

If welook at the ancients, physics would to be concerned with the matter. (It was only very
dightly thet Empedocles and Democritus touched on the forms and the essence.)

But if on the other hand art imitates nature, and it is the part of the same discipline to know the
form and the matter up to a point (e.g. the doctor has a knowledge of health and aso of bile and
phlegm, in which hedlth is redlized, and the builder both of the form of the house and of the
meatter, namely that it is bricks and beams, and so forth): if thisis so, it would be the part of
physics aso to know nature in both its senses.

Agan, 'that for the sake of which', or the end, belongs to the same department of knowledge as
the means. But the nature is the end or ‘that for the sake of which'. For if athing undergoesa
continuous change and there isa stage which islagt, this sage is the end or 'that for the sake of
which'. (That iswhy the poet was carried away into making an absurd statement when he said 'he
has the end for the sake of which he was born'. For not every stage that islast clamsto be an
end, but only that which is best.)

For the arts make their material (some Smply 'make it, others make it serviceable), and we use
everything asif it was there for our sake. (We aso arein asense an end. 'That for the sake of



which' has two senses. the digtinction is made in our work On Philosophy.) The arts, therefore,
which govern the matter and have knowledge are two, namely the art which uses the product and
the art which directs the production of it. That iswhy the usng art dso isin a sense directive; but
it differsin that it knows the form, whereas the art which is directive as being concerned with
production knows the matter. For the helmsman knows and prescribes what sort of form ahelm
should have, the other from what wood it should be made and by means of what operations. In
the products of art, however, we make the materia with aview to the function, whereasin the
products of nature the matter isthere dl dong.

Again, matter is arelative term: to each form there corresponds a specid matter. How far then
mugt the physicist know the form or essence? Up to a point, perhaps, as the doctor must know
sgnew or the smith bronze (i.e. until he understands the purpose of each): and the physicist is
concerned only with things whose forms are separable indeed, but do not exist gpart from maiter.
Man is begotten by man and by the sun as well. The mode of existence and essence of the
separableit is the business of the primary type of philosophy to define.

Part 3

Now that we have established these distinctions, we must proceed to consider causes, their
character and number. Knowledge is the object of our inquiry, and men do not think they know a
thing till they have grasped the ‘why' of (which isto grasp its primary cause). So clearly we too
must do this as regards both coming to be and passing away and every kind of physica change,
in order that, knowing their principles, we may try to refer to these principles each of our
problems.

In one sensg, then, (1) that out of which athing comes to be and which perssts, is called ‘cause,
e.g. the bronze of the Satue, the silver of the bowl, and the genera of which the bronze and the
slver are species.

In another sense (2) the form or the archetype, i.e. the statement of the essence, and its genera,
are called 'causes (e.g. of the octave the rdation of 2:1, and generdly number), and the partsin
the definition.

Again (3) the primary source of the change or coming to rest; eg. the man who gave adviceisa
cause, the father is cause of the child, and generdly what makes of what is made and what causes
change of what is changed.

Agan (4) in the sense of end or 'that for the sake of which' athing is done, e.g. hedth isthe
cause of walking about. (‘'Why is he walking about? we say. To be hedthy', and, having sad
that, we think we have assgned the cause) The same istrue dso of dl the intermediate steps
which are brought about through the action of something else as means towards the end, eg.
reduction of flesh, purging, drugs, or surgica instruments are means towards hedth. All these
things are 'for the sake of' the end, though they differ from one another in that some are
activities, othersingruments.

This then perhaps exhausts the number of waysin which the term ‘cause’ is used.



Asthe word has severd senses, it follows that there are severa causes of the same thing not
merely in virtue of aconcomitant attribute), e.g. both the art of the sculptor and the bronze are
causes of the statue. These are causes of the Statue qua statue, not in virtue of anything dse that it
may be-only not in the same way, the one being the materia cause, the other the cause whence
the motion comes. Some things cause each other reciprocally, e.g. hard work causes fitness and
vice versa, but again not in the same way, but the one as end, the other as the origin of change.
Further the same thing is the cause of contrary results. For that which by its presence brings
about one result is sometimes blamed for bringing about the contrary by its absence. Thuswe
ascribe the wreck of a ship to the absence of the pilot whose presence was the cause of its safety.

All the causes now mentioned fal into four familiar divisons. The |etters are the causes of
gyllables, the materid of artificid products, fire, &c., of bodies, the parts of the whole, and the
premisses of the conclusion, in the sense of 'that from which'. Of these pairs the one set are
causes in the sense of substratum, e.g. the parts, the other set in the sense of essence-the whole
and the combination and the form. But the seed and the doctor and the adviser, and generdly the
maker, are al sources whence the change or stationariness originates, while the others are causes
in the sense of the end or the good of the rest; for ‘that for the sake of which' means what is best
and the end of the things that lead up to it. (Whether we say the 'good itself or the ‘gpparent good'
makes no difference.)

Such then is the number and nature of the kinds of cause.

Now the modes of causation are many, though when brought under heads they too can be
reduced in number. For 'cause is used in many senses and even within the same kind one may be
prior to another (e.g. the doctor and the expert are causes of hedlth, the reation 2:1 and number
of the octave), and dways what isinclusve to what is particular. Another mode of causation is
the incidenta and its genera, e.g. in one way 'Polyclitus, in another 'sculptor’ isthe cause of a
satue, because 'being Polyclitus and 'sculptor’ are incidentally conjoined. Also the classesin
which the incidentd attribute is included; thus "aman' could be said to be the cause of a statue or,
generdly, ‘aliving creature. An incidenta attribute too may be more or less remote, e.g. suppose
that 'a pale man' or 'amusica man' were said to be the cause of the statue.

All causes, both proper and incidenta, may be spoken of either as potential or as actud; e.g. the
cause of ahouse being built is either *house-builder' or *house-builder building'.

Similar didinctions can be made in the things of which the causes are causes, e.g. of ‘this Statue
or of 'statue or of 'image generaly, of ‘this bronze or of 'bronze or of ‘'materid’ generaly. So
too with theincidentd attributes. Again we may use a complex expression for either and say, eg.
neither 'Polyclitus nor 'sculptor' but 'Polyclitus, sculptor'.

All these various uses, however, come to Six in number, under each of which again the usageis
twofold. Cause means ether what is particular or agenus, or an incidenta attribute or a genus of
that, and these either as a complex or each by itself; and al six either as actua or as potentid.
The difference is this much, that causes which are actudly a work and particular exist and cease
to exis amultaneoudy with ther effect, e.g. this heding person with this being-heded person
and that house-building man with that being-built house; but thisis not ways true of potentia



causes--the house and the housebuilder do not pass awvay smultaneoudy.

In investigating the cause of each thing it is dways necessary to seek what is most precise (as
asoin other things): thus man builds because he is a builder, and a builder buildsin virtue of his
art of building. Thislast cause then is prior: and so generdly.

Further, generic effects should be assigned to generic causes, particular effects to particular
causes, e.g. Satue to sculptor, this statue to this sculptor; and powers are relative to possible
effects, actually operating causes to things which are actudly being effected.

This must suffice for our account of the number of causes and the modes of causation.
Part 4

But chance aso and spontaneity are reckoned among causes. many things are said both to be and
to cometo be asaresult of chance and spontaneity. We must inquire therefore in what manner
chance and spontaneity are present among the causes enumerated, and whether they are the same
or different, and generdly what chance and spontaneity are.

Some people even question whether they are red or not. They say that nothing happens by
chance, but that everything which we ascribe to chance or spontaneity has some definite cause,
e.g. coming 'by chance' into the market and finding there a man whom one wanted but did not
expect to meet is due to one's wish to go and buy in the market. Smilarly in other cases of
chanceit isdways possble, they maintain, to find something which is the cause; but not chance,
for if chance werered, it would seem strange indeed, and the question might be raised, why on
earth none of the wise men of old in speaking of the causes of generation and decay took account
of chance; whence it would seem that they too did not believe that anything is by chance. But
thereis afurther circumstance that is surprising. Many things both come to be and are by chance
and spontaneity, and athough know that each of them can be ascribed to some cause (asthe old
argument said which denied chance), nevertheless they spesk of some of these things as
happening by chance and others not. For this reason aso they ought to have at least referred to
the matter in some way or other.

Certainly the early physicists found no place for chance among the causes which they
recognized-love, strife, mind, fire, or the like. Thisis strange, whether they supposed that there is
no such thing as chance or whether they thought there is but omitted to mention it-and that too
when they sometimes used it, as Empedocles does when he says thet the air is not always
separated into the highest region, but 'as it may chance. At any rate he saysin his cosmogony
that it happened to run that way at that time, but it often ran otherwise' He tdlls us also that most
of the parts of animas came to be by chance.

There are some too who ascribe this heavenly sphere and al the worlds to spontaneity. They say
that the vortex arose spontaneoudy, i.e. the motion that separated and arranged in its present
order dl that exigs. This statement might well cause surprise. For they are asserting that chance
is not respongible for the existence or generation of animas and plants, nature or mind or
something of the kind being the cause of them (for it is not any chance thing that comes from a



given seed but an olive from one kind and a man from another); and yet at the same time they
assert that the heavenly sphere and the divinest of visible things arose spontaneoudy, having no
such cause asis assigned to animals and plants. Yet if thisis so, it isafact which deservesto be
dwelt upon, and something might well have been said about it. For besides the other absurdities
of the statement, it is the more absurd that people should make it when they see nothing coming
to be spontaneoudy in the heavens, but much happening by chance among the things which as
they say are not due to chance; whereas we should have expected exactly the opposite.

Others there are who, indeed, bdieve that chanceis a cause, but that it is inscrutable to human
intelligence, as being adivine thing and full of mydery.

Thus we must inquire what chance and spontaneity are, whether they are the same or different,
and how they fit into our divison of causes.

Part 5

Firgt then we observe that some things aways come to passin the same way, and others for the
mogt part. Itisclearly of neither of these that chance is said to be the cause, nor can the 'effect of
chance be identified with any of the things that come to pass by necessity and dways, or for the
most part. But as there isathird class of events besides these two-eventswhich al say are by
chance-it is plain that there is such athing as chance and spontaneity; for we know that things of
this kind are due to chance and that things due to chance are of thiskind.

But, secondly, some events are for the sake of something, others not. Again, some of the former
class are in accordance with deliberate intention, others not, but both are in the class of things
which are for the sake of something. Hence it is clear that even among the things which are
outside the necessary and the normal, there are some in connexion withwhich the phrase 'for the
sake of something' is gpplicable. (Eventsthat are for the sake of something include whatever

may be done as aresult of thought or of nature.) Things of this kind, then, when they cometo
passincidental are said to be 'by chance. For just as athing is something either in virtue of itsdlf
or incidentaly, so may it be a cause. For ingance, the housebuilding faculty isin virtue of itsdf
the cause of ahouse, whereas the pale or the musical istheincidental cause. That which is per se
cause of the effect is determinate, but the incidenta cause isindeterminable, for the possible
atributes of an individud are innumerable. To resume then; when athing of this kind comesto
pass anong events which are for the sake of something, it is said to be spontaneous or by chance.
(The digtinction between the two must be made later-for the present it issufficient if itisplain

that both are in the sphere of things done for the sake of something.)

Example A man is engaged in collecting subscriptions for afeast. He would have gone to such
and such aplace for the purpose of getting the money, if he had known. He actudly went there
for another purpose and it was only incidentaly that he got his money by going there; and this
was not due to the fact that he went there as arule or necessarily, nor is the end effected (getting
the money) a cause present in himsdlf-it belongs to the class of things that are intentiond and the
result of intdligent ddiberation. It is when these conditions are satisfied that the man is said to
have gone 'by chance. If he had gone of deliberate purpose and for the sake of this-if he dways
or normaly went there when he was collecting payments-he would not be said to have gone 'by



chance'.

It isdear then that chance is an incidenta cause in the sphere of those actions for the sake of
something which involve purpose. Intelligent reflection, then, and chance are in the same sphere,
for purpose impliesintelligent reflection.

It is necessary, no doubt, that the causes of what comes to pass by chance be indefinite; and that
iswhy chanceis supposed to belong to the class of the indefinite and to be inscrutable to man,

and why it might be thought that, in away, nothing occurs by chance. For al these statements

are correct, because they are well grounded. Things do, in away, occur by chance, for they occur
incidentaly and chance is an incidental cause. But drictly it is not the cause-without
qudificationof anything; for instance, a housebuilder is the cause of ahouse; incidentdly, a
fluteplayer may be 0.

And the causes of the man's coming and getting the money (when he did not come for the sake of
that) are innumerable. He may have wished to see somebody or been following somebody or
avoiding somebody, or may have gone to see a Spectacle. Thusto say that chanceisathing
contrary to ruleis correct. For 'rule appliesto what is dways true or true for the most part,
whereas chance belongs to athird type of event. Hence, to conclude, since causes of thiskind are
indefinite, chance too is indefinite. (Y et in some cases one might raise the question whether any
incidental fact might be the cause of the chance occurrence, e.g. of hedth the fresh air or the

sun's heat may be the cause, but having had one's hair cut cannot; for some incidental causes are
more relevant to the effect than others.)

Chance or fortuneis called 'good' when the result is good, 'evil' when it is evil. The terms'good
fortune and 'ill fortune' are used when ether result is of considerable magnitude. Thus one who
comes within an ace of some greet evil or great good is said to be fortunate or unfortunate. The
mind affirms the essence of the attribute, ignoring the hair's breadth of difference. Further, itis
with reason that good fortune is regarded as unstable; for chance is unstable, as none of the
things which result from it can be invariable or normal.

Both are then, as | have said, incidental causes-both chance and spontaneity-in the sphere of
things which are cgpable of coming to pass not necessarily, nor normaly, and with reference to
such of these as might come to pass for the sake of something.

Part 6

They differ in that 'spontaneity’ is the wider term. Every result of chance isfrom what is
spontaneous, but not everything that is from what is spontaneous is from chance.

Chance and what results from chance are appropriate to agents that are capable of good fortune
and of mord action generaly. Therefore necessarily chanceisin the sphere of mord actions.
Thisisindicated by the fact that good fortune is thought to be the same, or nearly the same, as
happiness, and happinessto be akind of mora action, snce it iswell-doing. Hence what is not
capable of mora action cannot do anything by chance. Thus an inanimate thing or alower
animd or a child cannot do anything by chance, because it isincgpable of deliberate intention;



nor can 'good fortune or 'ill fortune' be ascribed to them, except metaphoricaly, as Protarchus,
for example, said that the stones of which atars are made are fortunate because they are held in
honour, while their fellows are trodden under foot. Even these things, however, can in away be
affected by chance, when one who is dedling with them does something to them by chance, but
not otherwise.

The spontaneous on the other hand is found both in the lower animas and in many inanimate
objects. We say, for example, that the horse came 'spontaneoudy’, because, though his coming
saved him, he did not come for the sake of safety. Again, the tripod fdll 'of itsdlf', because,
though when it fdll it stood on its feet so asto serve for asedt, it did not fal for the sake of that.

Henceit is clear that events which (1) belong to the generd class of things that may come to pass
for the sake of something, (2) do not come to pass for the sake of what actualy results, and (3)
have an external cause, may be described by the phrase 'from spontaneity’. These 'spontaneous
events are sad to be 'from chance' if they have the further characteristics of being the objects of
deliberate intention and due to agents capable of that mode of action. Thisisindicated by the
phrase 'in vain', which is used when A which isfor the sake of B, does not result in B. For
ingtance, taking awak isfor the sake of evacuation of the bowels; if this does not follow after
waking, we say that we have walked 'in vain' and that the walking was 'vain'. Thisimplies that
what is naturaly the meansto an end is'in vain', when it does not effect the end towards which it
was the natural means-for it would be absurd for aman to say that he had bathed in vain because
the sun was not eclipsed, since the one was not done with aview to the other. Thus the
gpontaneous is even according to its derivation the case in which the thing itsdf hgppensin van.
The sone that struck the man did not fal for the purpose of striking him; therefore it fell
spontaneoudy, because it might have fdlen by the action of an agent and for the purpose of
griking. The difference between spontaneity and what results by chanceis greatest in things that
come to be by nature; for when anything comes to be contrary to nature, we do not say that it
came to be by chance, but by spontaneity. Y et gtrictly thistoo is different from the spontaneous
proper; for the cause of the latter is externa, that of the former internal.

We have now explained what chance is and what spontaneity is, and in whet they differ from
each other. Both belong to the mode of causation 'source of change, for either some natura or
some intelligent agent is dways the cause; but in this sort of causation the number of possible
causssisinfinite

Spontanaity and chance are causes of effects which though they might result from intelligence or
nature, have in fact been caused by something incidentaly. Now since nothing which is
incidenta is prior to what isper sg, it is clear that no incidenta cause can be prior to a cause per
se. Spontaneity and chance, therefore, are posterior to intelligence and nature. Hence, however
true it may be that the heavens are due to spontaneity, it will ill be true that intelligence and
nature will be prior causes of this All and of many thingsin it besides.

Part 7

It is clear then that there are causes, and that the number of them is what we have stated. The
number is the same as that of the things comprehended under the question ‘why'. The'why' is



referred ultimately either (1), in things which do not involve motion, eg. in mathemétics, to the
‘what' (to the definition of 'straight lin€' or ‘commensurabl€e, &c.), or (2) to what initiated a
motion, e.g. ‘why did they go to war?-because there had been araid’; or (3) we are inquiring for
the sake of what?-'that they may rul€; or (4), in the case of things that come into being, we are
looking for the matter. The causes, therefore, are these and so many in number.

Now, the causes being four, it is the business of the physicist to know about them dl, and if he
refers his problems back to dl of them, he will assgn the ‘'why' in the way proper to his science-
the matter, the form, the mover, 'that for the sake of which'. The last three often coincide; for the
‘what' and ‘thet for the sake of which' are one, while the primary source of motion isthe samein
species as these (for man generates man), and so too, in generd, are dl things which cause
movement by being themsdaves moved; and such as are not of thiskind are no longer insde the
province of physics, for they cause motion not by possessng motion or asource of motion in
themsdlves, but being themsdlves incapable of motion. Hence there are three branches of study,
one of things which are incapable of motion, the second of thingsin motion, but indestructible,
the third of degtructible things.

The question ‘why', then, is answered by reference to the matter, to the form, and to the primary
moving cause. For in respect of coming to beitismogily in thislast way that causes are
investigated-‘what comes to be after what? what was the primary agent or patient? and so a each
step of the series.

Now the principles which cause motion in aphysicad way are two, of which one is not physicd,
asit has no principle of motion in itsef. Of thiskind is whatever causes movement, not being

itsedf moved, such as (1) that which is completely unchangesble, the primary redity, and (2) the
essence of that which is coming to be, i.e. the form; for thisis the end or ‘that for the sake of
which'. Hence since nature is for the sake of something, we must know this cause dso. We must
explain the ‘why' in dl the senses of the term, namdy, (1) that from this that will necessarily

result (‘from this ether without qudification or in most cases); (2) that ‘this must be so if thet is

to be s0' (as the conclusion presupposes the premisses); (3) that this was the essence of the thing;
and (4) because it is better thus (not without qualification, but with reference to the essentia
nature in each case).

Part 8

We must explain then (1) that Nature belongs to the class of causes which act for the sake of
something; (2) about the necessary and its place in physica problems, for dl writers ascribe
things to this cause, arguing that since the hot and the cold, &c., are of such and such akind,
therefore certain things necessarily are and come to be-and if they mention any other cause (one
his ‘friendship and strife, another his'mind’), it isonly to touch on it, and then good-byeto it.

A difficulty presents itsalf: why should not nature work, not for the sake of something, nor
because it is better so, but just asthe sky rains, not in order to make the corn grow, but of
necessity? What is drawn up must cool, and what has been cooled must become water and
descend, the result of this being that the corn grows. Similarly if aman's crop is spoiled on the
threshing-floor, therain did not fal for the sake of this-in order that the crop might be spoiled-



but that result just followed. Why then should it not be the same with the partsin nature, e.g. that
our teeth should come up of necessity-the front teeth sharp, fitted for tearing, the molars broad
and useful for grinding down the food-since they did not arise for this end, but it was merely a
coincident result; and so with dl other partsin which we suppose that there is purpose?
Wherever then dl the parts came about just what they would have been if they had come be for
an end, such things survived, being organized spontaneoudy in afitting way; wheress those
which grew otherwise perished and continue to perish, as Empedocles says his 'man-faced ox-
progeny' did.

Such are the arguments (and others of the kind) which may cause difficulty on thispoint. Yet it
isimpaossible that this should be the true view. For teeth and al other natura things either
invarigbly or normally come about in agiven way; but of not one of the results of chance or
gpontaneity isthistrue. We do not ascribe to chance or mere coincidence the frequency of rainin
winter, but frequent rain in summer we do; nor heat in the dog-days, but only if we haveitin
winter. If then, it is agreed that things are either the result of coincidence or for an end, and these
cannot be the result of coincidence or spontaneity, it follows that they must be for an end; and
that such things are dl due to nature even the champions of the theory which is before us would
agree. Therefore action for an end is present in things which come to be and are by nature.

Further, where a series has a completion, al the preceding steps are for the sake of that. Now
aurely asin inteligent action, o in nature; and asin nature, 0 it isin each action, if nothing
interferes. Now intelligent action isfor the sake of an end; therefore the nature of thingsaso is
s0. Thusif ahouse, eg. had been athing made by nature, it would have been made in the same
way asitisnow by art; and if things made by nature were made aso by art, they would come to
be in the same way as by nature. Each step then in the seriesis for the sake of the next; and
generdly art partly completes what nature cannot bring to afinish, and partly imitates her. If,
therefore, artificia products are for the sake of an end, so clearly also are naturd products. The
relation of the later to the earlier terms of the seriesis the samein both. Thisismost obviousin
the animals other than man: they make things neither by art nor after inquiry or deliberation.
Wherefore people discuss whether it is by intelligence or by some other faculty that these
creatures work,spiders, ants, and the like. By gradua advance in this direction we come to see
clearly that in plants too that is produced which is conducive to the end-leaves, eg. grow to
provide shade for the fruit. If then it is both by nature and for an end that the swallow makesiits
nest and the spider its web, and plants grow leaves for the sake of the fruit and send their roots
down (not up) for the sake of nourishment, it is plain that thiskind of causeis operative in things
which come to be and are by nature. And since 'nature’ means two things, the matter and the
form, of which the latter isthe end, and since dl the rest isfor the sake of the end, the form must
be the cause in the sense of 'that for the sake of which'.

Now mistakes come to pass even in the operations of art: the grammarian makes a mistake in
writing and the doctor pours out the wrong dose. Hence clearly mistakes are possible in the
operations of nature dso. If then in art there are cases in which what is rightly produced serves a
purpose, and if where mistakes occur there was a purpose in what was attempted, only it was not
atained, 0o mugt it be dso in naturd products, and mongtrosities will be failuresin the purposive
effort. Thusin the origind combinations the 'ox- progeny' if they failed to reach a determinate

end must have arisen through the corruption of some principle corresponding to wheat is now the



seed.

Further, seed must have come into being first, and not straightway the animals: the words ‘whole-
natured fird... must have meant seed.

Agan, in plants too we find the relation of means to end, though the degree of organization is
less. Were there then in plants aso 'olive- headed vine-progeny’, like the 'man-headed ox-
progeny', or not? An absurd suggestion; yet there must have been, if there were such things
among animas.

Moreover, among the seeds anything must have come to be a random. But the person who
assartsthis entirely does away with 'nature’ and what exists 'by natur€’. For those things are
natura which, by a continuous movement originated from an internd principle, arrive at some
completion: the same completion is not reached from every principle; nor any chance
completion, but dways the tendency in each is towards the same end, if there is no impediment.

The end and the means towards it may come about by chance. We say, for ingance, that a
stranger has come by chance, paid the ransom, and gone away, when he does so asif he had
come for that purpose, though it was not for thet that he came. Thisisincidentd, for chanceisan
incidental cause, as| remarked before. But when an event takes place ways or for the most
part, it is not incidenta or by chance. In naturd products the sequenceisinvariable, if thereisno
impediment.

It is absurd to suppose that purpose is not present because we do not observe the agent
deliberating. Art does not ddiberate. If the ship-building art were in the wood, it would produce
the same results by nature. If, therefore, purposeis present in art, it is present aso in nature. The
best illudration is a doctor doctoring himsdf: nature is like that.

It is plain then that nature is a cause, a cause that operates for a purpose.
Part 9

Asregards what is 'of necessity’, we must ask whether the necessity is 'hypothetical’, or 'smple
aswdl. The current view placeswhet is of necessity in the process of production, just asif one
were to suppose that the wall of a house necessarily comes to be because what is heavy is
naturaly carried downwards and what is light to the top, wherefore the stones and foundations
take the lowest place, with earth above because it islighter, and wood at the top of al as being
the lightest. Whereas, though the wal does not come to be without these, it is not due to these,
except asits materid cause it comes to be for the sake of sheltering and guarding certain things.
Smilarly in dl other things which involve production for an end; the product cannot cometo be
without things which have a necessary nature, but it is not due to these (except asits materid); it
comesto be for an end. For instance, why isasaw such asit is? To effect so-and-so and for the
sake of so-and-s0. This end, however, cannot be redlized unless the saw ismade of iron. It is,
therefore, necessary for it to be of iron, it we are to have a saw and perform the operation of
sawing. What is necessary then, is necessary on a hypothesis; it is not aresult necessarily
determined by antecedents. Necessity isin the matter, while 'that for the sake of which'isin the



definition.

Necessity in mathematicsisin away Smilar to necessty in things which come to be through the
operation of nature. Since agraight lineiswhat it is, it is necessary that the angles of atriangle
should equa two right angles. But not conversaly; though if the angles are not equa to two right
angles, then the Sraight line is not what it is @ther. But in things which come to be for an end,

the reverseistrue. If the end isto exist or does exist, that dso which precedesit will exist or
does exis; otherwise just asthere, if-the concluson is not true, the premiss will not be true, so
here the end or 'that for the sake of which' will not exist. For thistoo isitself a sarting-point, but
of the reasoning, not of the action; while in mathematics the sarting-point is the starting- point of
the reasoning only, asthere is no action. If then thereisto be a house, such-and-such things must
be made or be there dready or exist, or generdly the matter relative to the end, bricks and stones
if itisahouse. But the end is not due to these except as the matter, nor will it come to exist
because of them. Yet if they do not exist at dl, neither will the house, or the saw-theformer in
the absence of stones, the latter in the absence of iron-just asin the other case the premisses will
not be true, if the angles of the triangle are not equa to two right angles.

The necessary in nature, then, is plainly what we cdl by the name of matter, and the changesin

it. Both causes must be stated by the physicist, but especidly the end; for that is the cause of the
matter, not vice versa; and the end is 'that for the sake of which', and the beginning starts from
the definition or essence; asin atificid products, snce ahouseis of such-and-such akind,
certain things must necessarily come to be or be there dready, or sSnce hedth isthis, these things
must necessarily cometo be or be there dready. Similarly if man isthis, then these; if these, then
those. Perhaps the necessary is present also in the definition. For if one defines the operation of
sawing as being acertain kind of dividing, then this cannot come about unless the saw has teeth
of a certain kind; and these cannot be unlessit is of iron. For in the definition too there are some
partsthat are, asit were, its matter.

Book 11

Part 1

Nature has been defined as a ‘principle of motion and change, and it is the subject of our inquiry.
We must therefore see that we understand the meaning of ‘'moation'; for if it were unknown, the
meaning of 'nature’ too would be unknown.

When we have determined the nature of motion, our next task will be to attack in the same way
the terms which are involved in it. Now mation is supposed to belong to the class of things
which are continuous, and the infinite presents itsdlf firdt in the continuous-that ishow it comes
about that 'infinite is often used in definitions of the continuous (‘what isinfinitdy divisbleis
continuous). Besides these, place, void, and time are thought to be necessary conditions of
motion.

Clearly, then, for these reasons and a so because the attributes mentioned are common to, and
coextensve with, dl the objects of our science, we mugt first take each of themin hand and
discussit. For the investigation of specid attributes comes after that of the common attributes.



To begin then, as we said, with maotion.

We may dart by diginguishing (1) what exigsin a state of fulfilment only, (2) what exigts as
potentid, (3) what exigs as potentid and dso in fulfilment-one being a 'this, another 'so much', a
third 'such’, and smilarly in each of the other modes of the predication of being.

Further, the word 'relative’ is used with reference to (1) excess and defect, (2) agent and patient
and generdly what can move and what can be moved. For ‘what can cause movement' isrelaive
to ‘what can be moved', and vice versa

Again, there is no such thing as motion over and above the things. It is dways with respect to
substance or to quantity or to quality or to place that what changes changes. But it isimpossible,
as we assart, to find anything common to these which is neither 'this nor quantum nor quale nor
any of the other predicates. Hence neither will motion and change have reference to something
over and above the things mentioned, for thereis nothing over and above them.

Now each of these belongsto dl its subjects in ether of two ways. namely (1) substance-the one
is pogtive form, the other privation; (2) in qudity, white and black; (3) in quantity, complete and
incomplete; (4) in respect of locomation, upwards and downwards or light and heavy. Hence
there are as many types of motion or change as there are meanings of the word 'is.

We have now before us the digtinctionsin the various classes of being between what isfull red
and what is potentid.

Def. Thefulfilment of what exigs potentidly, in so far asit exigs potentidly, is motion-namely,

of what is alterable qua dterable, dteration: of what can be increased and its opposite what can

be decreased (there is no common name), increase and decrease: of what can come to be and can
pass away, coming to he and passing away: of what can be carried dong, locomation.

Examples will ducidate this definition of motion. When the buildable, in so far asit isjudt that,
isfully red, it isbeng built, and thisis building. Smilarly, learning, doctoring, rolling, legping,
ripening, ageing.

The samething, if it is of acertain kind, can be both potentia and fully redl, not indeed at the
same time or not in the same respect, but eg. potentidly hot and actudly cold. Hence at once
such things will act and be acted on by one another in many ways: each of them will be cgpable
at the same time of causing dteration and of being dtered. Hence, too, what effects motion asa
physica agent can be moved: when athing of this kind causes motion, it isitsef aso moved.
This, indeed, has led some people to suppose that every mover is moved. But this question
depends on another set of arguments, and the truth will be made clear later. is possblefor athing
to cause mation, though it isitsdf incapable of being moved.

It isthe fulfilment of whet is potentia when it is dready fully rea and operates not asitsaf but

as movable, that is motion. What | mean by 'as isthis. Bronze is potentidly a satue. But it is not
the fulfilment of bronze as bronze which is maotion. For 'to be bronze' and 'to be acertain
potentidity’ are not the same.



If they were identicd without qudification, i.e. in definition, the fulfilment of bronze as bronze
would have been motion. But they are not the same, as has been said. (Thisisobviousin
contraries. 'To be capable of health' and 'to be capable of iliness are not the same, for if they
were there would be no difference between being ill and being well. Y et the subject both of
hedlth and of sickness-whether it is humour or blood-is one and the same.)

We can digtinguish, then, between the two-just as, to give another example, ‘colour’ and vishble
are different-and dlearly it is the fulfilment of what is potential as potentia thet is motion. So
this, precisdly, ismotion.

Further it is evident that motion is an attribute of athing just whenitisfully red in thisway, and
neither before nor after. For each thing of thiskind is capable of being at one time actud, at
another not. Take for ingtance the buildable as buildable. The actudlity of the buildable as
buildable is the process of building. For the actudity of the buildable must be ether this or the
house. But when there is a house, the buildable is no longer buildable. On the other hand, it isthe
buildable which is being built. The process then of being built must be the kind of actudity
required But building isakind of maotion, and the same account will apply to the other kinds
aso.

Part 2

The soundness of this definition is evident both when we consider the accounts of motion that
the others have given, and dso from the difficulty of defining it otherwise.

One could not easily put motion and change in another genus-thisis plain if we consder where
some people put it; they identify motion with or ‘inequdity’ or 'not being’; but such things are not
necessarily moved, whether they are 'different’ or 'unequa’ or 'non-existent’; Nor is change ether
to or from these rather than to or from their opposites.

The reason why they put mation into these generaisthat it is thought to be something indefinite,
and the principles in the second column are indefinite because they are privative: none of themis
ether 'this or 'such’ or comes under any of the other modes of predication. The reason in turn
why moation is thought to be indefinite is that it cannot be classed Smply as a potentidity or asan
actudity-athing that is merely capable of having acertain Szeis not undergoing change, nor yet
athing that is actualy of a certain Sze, and mation is thought to be a sort of actudity, but
incomplete, the reason for this view being thet the potentia whose actudity it isisincomplete.
Thisiswhy it ishard to grasp what motion is. It is necessary to dassit with privation or with
potentidity or with sheer actudity, yet none of these seems possible. There remains then the
suggested mode of definition, namely that it isasort of actudity, or actudity of the kind
described, hard to grasp, but not incapable of exiging.

The mover too is moved, as has been said-every mover, that is, which is capable of motion, and
whaose immohbility is rest-when athing is subject to motion itsimmobility isrest. For to act on
the movable as such is just to moveit. But thisit does by contact, o that at the sametimeit is
a0 acted on. Hence we can define mation as the fulfilment of the movable qua movable, the



cause of the attribute being contact with what can move o that the mover isdso acted on. The
mover or agent will dways be the vehicle of aform, ether a'this or 'such’, which, when it acts,
will be the source and cause of the change, e.g. the full-formed man begets man from what is
potentidly man.

Part 3

The solution of the difficulty thet israised about the motion-whether it isin the movable-is plain.

It isthe fulfilment of this potentidity, and by the action of that which has the power of causing
moation; and the actudity of that which has the power of causing mation is not other than the
actudity of the movable, for it must be the fulfilment of both. A thing is capable of causing

motion because it can do this, it isamover because it actudly doesit. But it is on the movable
that it is capable of acting. Hence thereisasingle actudity of both dike, just as one to two and
two to one are the sameinterva, and the steep ascent and the steep descent are one-for these are
one and the same, athough they can be described in different ways. So it is with the mover and
the moved.

Thisview hasadialectica difficulty. Perhgpsit is necessary that the actudity of the agent and

that of the patient should not be the same. The one is 'agency’ and the other ‘patiency’; and the
outcome and completion of the oneis an "action’, that of the other a'passion’. Since then they are
both motions, we may ask: in what are they, if they are different? Either (a) both arein what is
acted on and moved, or (b) the agency isin the agent and the patiency in the patient. (If we ought
to cdl the latter also "agency’, the word would be used in two senses.)

Now, in dterndive (b), the motion will be in the mover, for the same statement will hold of
'mover' and 'moved’. Hence ether every mover will be moved, or, though having mation, it will
not be moved.

If on the other hand (a) both are in what is moved and acted on-both the agency and the patiency
(e.g. both teaching and learning, though they are two, in the learner), then, firg,, the actudity of
each will not be present in each, and, a second absurdity, athing will have two motions at the
same time. How will there be two dterations of qudity in one subject towards one definite
quaity? Thething isimpossble: the actuaization will be one.

But (some one will say) it is contrary to reason to suppose that there should be oneidentica
actudization of two things which are different in kind. Y et there will be, if teaching and learning
are the same, and agency and patiency. To teach will be the same asto learn, and to act the same
asto be acted on-the teacher will necessarily be learning everything that he teaches, and the
agent will be acted on. One may reply:

(D) It isnot absurd that the actudization of one thing should be in another. Teaching isthe
activity of aperson who can teach, yet the operation is performed on some patient-it is not cut
adrift from a subject, but is of A on B.

(2) Thereis nothing to prevent two things having one and the same actudization, provided the
actudizations are not described in the same way, but are related as what can act to what is acting.



(3) Nor isit necessary that the teacher should learn, even if to act and to be acted on are one and
the same, provided they are not the same in definition (as raiment’ and 'dress)), but are the same
merdly in the sense in which the road from Thebes to Athens and the road from Athens to Thebes
are the same, as has been explained above. For it is not things which are in away the same that
have dl their atributes the same, but only such as have the same definition. But indeed it by no
means follows from the fact that teaching is the same aslearning, that to learn isthe same as to
teach, any more than it follows from the fact that there is one distance between two things which
are at adistance from each other, that the two vectors AB and Ba, are one and the same. To
generdize, teaching is not the same as learning, or agency as patiency, in the full sense, though
they belong to the same subject, the motion; for the 'actudization of X in Y and the

‘actudization of Y through the action of X' differ in definition.

What then Moation is, has been stated both generdly and particularly. It is not difficult to see how
each of itstypes will be defined-dteration is the fulfillment of the dterable qua dterable (or,
more scientificaly, the fulfilment of what can act and what can be acted on, as such)-generdly
and again in each particular case, building, heding, &c. A smilar definition will gpply to each of
the other kinds of motion.

Part 4

The science of nature is concerned with spatid magnitudes and motion and time, and each of
these @ least is necessarily infinite or finite, even if some things dedlt with by the science are nat,
eg. aqudity or apoint-it is not necessary perhgps that such things should be put under either
head. Hence it isincumbent on the person who specidizes in physics to discuss the infinite and
to inquire whether there is such athing or not, and, if thereis, what it is.

The gppropriateness to the science of this problem is clearly indicated. All who have touched on
thiskind of science in away worth considering have formulated views about the infinite, and
indeed, to aman, make it a principle of things.

(1) Some, as the Pythagoreans and Plato, make the infinite a principle in the sense of a sdf-
subsistent substance, and not as a mere attribute of some other thing. Only the Pythagoreans
place the infinite among the objects of sense (they do not regard number as separable from
these), and assert that what is outsde the heaven isinfinite. Plato, on the other hand, holds that
there is no body outside (the Forms are not outside because they are nowhere),yet that the
infinite is present not only in the objects of sense but in the Forms aso.

Further, the Pythagoreans identify the infinite with the even. For this, they say, when it is cut off
and shut in by the odd, provides things with the dement of infinity. An indication of thisiswhat
happens with numbers. If the gnomons are placed round the one, and without the one, in the one
congtruction the figure that results is dways different, in the other it is aways the same. But

Fato has two infinites, the Great and the Small.

The physicigs, on the other hand, dl of them, aways regard the infinite as an attribute of a
substance which is different from it and belongs to the class of the so-called ements-water or



ar or what isintermediate between them. Those who make them limited in number never make
them infinite in amount. But those who make the dements infinite in number, as Anaxagoras and
Democritus do, say that the infinite is continuous by contact-compounded of the homogeneous

parts according to the one, of the seed-mass of the atomic shapes according to the other.

Further, Anaxagoras held that any part is a mixture in the same way asthe All, on the ground of
the observed fact that anything comes out of anything. For it is probably for this reason that he
maintains that once upon atime al things were together. (This flesh and this bone were together,
and so0 of any thing: therefore dl things: and at the same time too.) For there is a beginning of
separation, not only for each thing, but for al. Each thing that comes to be comes from asimilar
body, and there is a coming to be of dl things, though nat, it istrue, a the same time. Hence
there must so be an origin of coming to be. One such source there is which he cals Mind, and
Mind beginsitswork of thinking from some starting-point. So necessaily dl things must have
been together at a certain time, and must have begun to be moved a a certain time.

Democritus, for his part, asserts the contrary, namely that no eement arises from another
element. Nevertheless for him the common body is a source of al things, differing from part to
partin sze and in shape.

It is clear then from these considerations that the inquiry concerns the physicist. Nor is it without
reason that they dl make it a principle or source. We cannot say that the infinite has no effect,
and the only effectiveness which we can ascribeto it isthat of aprinciple. Everything is ather a
source or derived from a source. But there cannot be a source of the infinite or limitless, for that
would be alimit of it. Further, asit isabeginning, it is both uncreatable and indestructible. For
there must be a point a which what has come to be reaches completion, and also a termination of
al passng away. That iswhy, aswe say, thereisno principle of this, but it isthiswhich isheld
to be the principle of other things, and to encompass dl and to steer dl, as those assert who do
not recognize, dongsde the infinite, other causes, such as Mind or Friendship. Further they
identify it with the Divine, for it is 'deathless and imperishable’ as Anaximander says, with the
mgority of the physcigs.

Bdief in the existence of the infinite comes mainly from five consderations.

(1) From the nature of time-for it isinfinite.
(2) From the divison of magnitudes-for the mathematicians aso use the notion of the infinite.

(3) If coming to be and passing away do not give out, it is only because that from which things
cometo beisinfinite.

(4) Because the limited dways finds its limit in something, so that there must be no limit, if
everything is dways limited by something different from itsdlf.

(5) Mot of dl, areason which is peculiarly appropriate and presents the difficulty thet isfdt by
everybody-naot only number but dso mathematical magnitudes and whet is outside the heaven
are supposed to be infinite because they never give out in our thought.



The lat fact (that whet is outside is infinite) leads people to suppose that body dso isinfinite,

and that there is an infinite number of worlds. Why should there be body in one part of the void
rather than in another? Grant only that mass is anywhere and it follows that it must be
everywhere. Also, if void and place are infinite, there must be infinite body too, for in the case of
eternd things what may be must be. But the problem of theinfinite is difficult: many
contradictions result whether we suppose it to exist or not to exist. If it exists, we have ill to ask
how it exists; as a substance or as the essentid attribute of some entity? Or in neither way, yet
none the less is there something which isinfinite or some things which are infinitdy many?

The problem, however, which specidly belongs to the physcist isto investigate whether thereis
asengble magnitude which isinfinite,

We must begin by digtinguishing the various senses in which the term ‘infinite is used.

(1) What isincapable of being gone through, because it is not in its nature to be gone through
(the sens=2in which the voiceis 'invishl€).

(2) What admits of being gone through, the process however having no termination, or what
scarcely admits of being gone through.

(3) What naturdly admits of being gone through, but is not actualy gone through or does not
actudly reach an end.

Further, everything thet is infinite may be so in repect of addition or divison or both.
Part 5

Now it isimpossible that the infinite should be athing which isitsdf infinite, sparable from
sensble objects. If the infinite is neither amagnitude nor an aggregate, but is itsdf a substance
and not an atribute, it will be indivisble; for the divisble must be either a magnitude or an
aggregate. But if indivisible, then not infinite, except in the sense (1) in which the voiceis
'invisble. But thisis not the sensein which it is used by those who say that the infinite exigts,
nor thet in which we are investigating it, namdy as (2) ‘that which cannot be gone through'. But
if the infinite exists as an attribute, it would not be, quainfinite an eement in substances, any
more than the invisble would be an dement of oeech, though the voiceisinvishble.

Further, how can the infinite be itsdf any thing, unless both number and magnitude, of which it
isan essentid atribute, exist in that way? If they are not substances, afortiori the infinite is not.

Itis plain, too, that the infinite cannot be an actud thing and a substance and principle. For any
part of it that istaken will beinfinite, if it has parts. for 'to be infinite and 'the infinite are the
same, if it isa substance and not predicated of a subject. Hence it will be ether indivisble or
divigbleinto infinites. But the same thing cannot be many infinites. (Y et just as part of ar isair,
s0 apart of the infinite would be infinite, if it is Supposed to be a substance and principle.)
Therefore the infinite must be without parts and indivisble. But this camot be true of what is
infinite in full completion: for it must be a definite quantity.



Suppose then that infinity belongs to substance as an attribute. But, if S0, it cannot, as we have
sad, be described as aprinciple, but rather that of which it is an attribute-the ar or the even
number.

Thus the view of those who spesk after the manner of the Pythagoreansis absurd. With the same
breeth they treat the infinite as substance, and divide it into parts.

This discusson, however, involves the more generd question whether the infinite can be present
in mathematica objects and things which are intelligible and do not have extenson, aswdl as
among sensible objects. Our inquiry (as physcists) islimited to its specid subject-meatter, the
objects of sense, and we have to ask whether there is or is not among them a body whichis
infinite in the direction of increase.

We may begin with adidecticd argument and show as follows that there is no such thing. If
'bounded by a surface' is the definition of body there cannot be an infinite body either intelligible
or sensble. Nor can number taken in abgiraction be infinite, for number or that which has
number is numerable. If then the numerable can be numbered, it would aso be possbleto go
through the infinite.

If, on the other hand, we investigate the question more in accordance with principles appropriate
to physics, we are led as follows to the same result.

The infinite body must be either (1) compound, or (2) Smple; yet neither dternative is possible.

(1) Compound the infinite body will not be, if the eements are finite in number. For they must
be more than one, and the contraries must dways baance, and no one of them can be infinite. If
one of the bodies fdlsin any degree short of the other in potency-suppose fire isfinite in amount
while air isinfinite and a given quantity of fire exceeds in power the same amount of ar in any
ratio provided it is numericaly definite-the infinite body will obvioudy prevail over and
annihilate the finite body. On the other hand, it isimpossible that each should be infinite. ‘Body'
iswhat has extenson in dl directions and the infinite is what is boundlesdy extended, so thet the
infinite body would be extended in al directions ad infinitum.

Nor (2) can theinfinite body be one and smple, whether it is, as some hold, athing over and
above the dements (from which they generate the dements) or is not thus qudified.

(&) We must consider the former alternative; for there are some people who make thisthe
infinite, and not air or water, in order that the other elements may not be annihilated by the
eement which isinfinite. They have contrariety with eech other-air is cold, water moig, fire hot;
if one wereinfinite, the others by now would have ceased to be. Asit is, they say, theinfiniteis
different from them and is their source.

It isimpossible, however, that there should be such abody; not because it isinfinite on that point
agenerd proof can be given which gpplies equdly to dl, ar, water, or anything ese-but Smply
because there is, as a matter of fact, no such sensble body, dongside the so-cdled dements.



Everything can be resolved into the dements of which it is composed. Hence the body in
question would have been present in our world here, dongside air and fire and earth and water:
but nothing of the kind is observed.

(b) Nor can fire or any other of the e ements be infinite. For generaly, and apart from the
question of how any of them could beinfinite, the All, even if it were limited, cannot either be or
become one of them, as Heraclitus says that at some time dl things become fire. (The same
argument applies dso to the one which the physicists suppose to exist dongsde the dements: for
everything changes from contrary to contrary, e.g. from hot to cold).

The preceding consderation of the various cases serves to show us whether it isor is not
possible that there should be an infinite sengble body. The following arguments give agenerd
demondration that it is not possible.

It isthe nature of every kind of sensible body to be somewhere, and there is a place appropriate
to each, the same for the part and for the whole, e.g. for the whole earth and for asingle clod, and
for fire and for a spark.

Suppose (a) that the infinite sensible body is homogeneous. Then each part will be ether
immovable or dways being carried dong. Y et neither is possible. For why downwards rather
than upwards or in any other direction? | mean, e.g, if you take aclod, where will it be moved or
where will it be at rest? For ex hypothes the place of the body akin to it isinfinite. Will it

occupy the whole place, then? And how? What then will be the nature of itsrest and of its
movement, or where will they be? It will either be at home everywhere-then it will not be
moved; or it will be moved everywhere-then it will not come to rest.

But if (b) the All has dissmilar parts, the proper places of the partswill be dissmilar aso, and
the body of the All will have no unity except thet of contact. Then, further, the parts will be
ather finite or infinite in variety of kind. (i) Finite they cannat be, for if the All isto beinfinite,
some of them would have to be infinite, while the others were not, e.g. fire or water will be
infinite. But, as we have seen before, such an eement would destroy what is contrary to it. (This
indeed is the reason why none of the physicists made fire or earth the one infinite body, but
ether water or air or what isintermediate between them, because the abode of each of the two
was plainly determinate, while the others have an ambiguous place between up and down.)

Buit (ii) if the parts are infinite in number and Smple, their proper places too will beinfinitein
number, and the same will be true of the dements themsdves. If that isimpossible, and the
places arefinite, the whole too must be finite; for the place and the body cannot but fit each
other. Neither is the whole place larger than what can be filled by the body (and then the body
would no longer be infinite), nor is the body larger than the place; for either there would be an
empty space or abody whose nature it isto be nowhere.

Anaxagoras gives an absurd account of why the infinite is at rest. He says that the infinite itsalf
isthe cause of its being fixed. This becauseit isin itsdlf, Snce nothing ese contains it-on the
assumption that wherever anything is, it isthere by its own nature. But thisis not true: athing
could be somewhere by compulsion, and not where it isits nature to be.



Evenif it istrue astrue can be that the wholeis not moved (for whet is fixed by itsdf and isin
itsdf must be immovable), yet we must explain why it is not its neture to be moved. It is not
enough just to make this statement and then decamp. Anything se might be in a Sate of res,
but there is no reason why it should not be its nature to be moved. The earth is not carried dong,
and would not be carried dong if it wereinfinite, provided it is held together by the centre. But it
would not be because there was no other region in which it could be carried along that it would
remain a the centre, but because thisisits nature. Yet in this case dso we may say that it fixes
itsdf. If then in the case of the earth, supposed to beinfinite, it is a rest, not because it isinfinite,
but because it has weight and what is heavy rests at the centre and the earth is at the centre,
amilarly theinfinite dso would rest in itsdlf, not because it is infinite and fixesitsdlf, but owing

to some other cause.

Another difficulty emerges at the same time. Any part of the infinite body ought to remain at

rest. Just astheinfinite remains a rest in itsalf because it fixesitsdf, o too any part of it you
may take will remain in itsdf. The gppropriate places of the whole and of the part are dike, eg.
of the whole earth and of a clod the gppropriate place is the lower region; of fire asawhole and
of aspark, the upper region. If, therefore, to be initsdf isthe place of the infinite, that dso will
be appropriate to the part. Therefore it will remain initsdf.

In generd, the view that there is an infinite body is plainly incompetible with the doctrine that
there is necessarily a proper place for each kind of body, if every sensible body has ether weight
or lightness, and if abody has a naturd locomotion towards the centre if it is heavy, and upwards
if it islight. Thiswould need to be true of the infinite aso. But neither character can belong to it:

it cannot be ether as awhole, nor can it be haf the one and hdf the other. For how should you
divide it? or how can the infinite have the one part up and the other down, or an extremity and a
centre?

Further, every sensible body isin place, and the kinds or differences of place are up-down,
before-behind, right-1eft; and these distinctions hold not only in relation to us and by arbitrary
agreement, but aso in the whole itsdf. But in the infinite body they cannot exidt. In generd, if it
isimpossible that there should be an infinite place, and if every body isin place, there cannot be
an infinite body.

Surdy what isin aspecid placeisin place, and what isin placeisin a specid place. Jugt, then,
astheinfinite cannot be quantity-that would imply thet it has a particular quantity, e,g, two or
three cubits; quantity just means these-s0 athing's being in place means that it is somewhere, and
that is elther up or down or in some other of the six differences of pogtion: but each of theseisa
limit.

It is plain from these arguments that there is no body which is actudly infinite,
Part 6

But on the other hand to suppose that the infinite does not exist in any way leads obvioudy to
many impossible consegquences: there will be abeginning and an end of time, amagnitude will



not be divisble into magnitudes, number will not be infinite. If, then, in view of the above
congderations, neither dternative seems possible, an arbiter must be called in; and clearly there
isasensein which the infinite exists and another in which it does not.

We must keep in mind that the word 'is means either what potentidly is or what fully is. Further,
athing isinfinite ether by addition or by divison.

Now, as we have seen, magnitude is not actudly infinite. But by divison it isinfinite. (Thereis
no difficulty in refuting the theory of indivisble lines)) The dternative then remains thet the
infinite has a potential existence.

But the phrase "potentid existence' is ambiguous. When we speak of the potentid existence of a
Statue we mean thet there will be an actua satue. It is not so with the infinite. There will not be
an actud infinite. Theword 'is has many senses, and we say that the infinite 'is in the sensein
which we say 'it isday’ or it is the games, becauise one thing after another is dways coming into
existence. For of these things too the distinction between potential and actud existence holds.
We say that there are Olympic games, both in the sense that they may occur and that they are
actudly occurring.

Theinfinite exhibits itsdf in different ways-in time, in the generations of man, and in the

divison of magnitudes. For generdly the infinite has this mode of exigence: onething isdways
being taken after another, and each thing that is taken is dways finite, but ways different.
Again, 'being' has more than one sense, so that we must not regard the infinite as a 'this, such as
aman or ahorse, but must suppose it to exist in the sense in which we spesk of the day or the
games as exiging things whose being has not come to them like that of a substance, but conssts
in aprocess of coming to be or passing away; definiteif you like at each stage, yet dways
different.

But when this takes place in spatia magnitudes, whet is taken perigts, while in the succession of
time and of men it takes place by the passing away of these in such away that the source of
supply never gives out.

In away the infinite by addition is the same thing as the infinite by divison. In afinite

meagnitude, the infinite by addition comes about in away inverse to that of the other. For in
proportion as we see divison going on, in the same proportion we see addition being made to
what is dready marked off. For if we take a determinate part of afinite magnitude and add
another part determined by the sameratio (not taking in the same amount of the origina whole),
and so on, we shdl not traverse the given magnitude. But if we increase the ratio of the part, 0
as aways to take in the same amount, we shal traverse the magnitude, for every finite magnitude
is exhaugted by means of any determinate quantity however small.

The infinite, then, existsin no other way, but in thisway it does exist, potentidly and by
reduction. It exigsfully in the sensein which we say 'itisday’ or it isthe games; and potentidly
as matter exigts, not independently as what is finite does.

By addition then, aso, there is potentidly an infinite, namey, what we have described as being



in a sense the same as the infinite in repect of divison. For it will aways be possible to teke
something ah extra Y et the sum of the parts taken will not exceed every determinate magnitude,
just asin the direction of divison every determinate magnitude is surpassed in smalness and
there will be asmdler part.

But in respect of addition there cannot be an infinite which even potentidly exceeds every
assignable magnitude, unlessit has the attribute of being actudly infinite, as the physicigts hold

to be true of the body which is outsde the world, whose essentid natureisar or something of
the kind. But if there cannot bein thisway a sengble body which isinfinite in the full sense,
evidently there can no more be abody which is potentialy infinite in respect of addition, except
asthe inverse of the infinite by divison, aswe have said. It isfor this reason that Plato dso made
the infinites two in number, because it is supposed to be possible to exceed dl limitsand to
proceed ad infinitum in the direction both of increase and of reduction. Y et though he makesthe
infinites two, he does not use them. For in the numbers the infinite in the direction of reduction is
not present, as the monad is the smdlest; nor isthe infinite in the direction of increase, for the
parts number only up to the decad.

The infinite turns out to be the contrary of what it is said to be. It is not what has nothing outside
it that isinfinite, but what dways has something outsideit. Thisisindicated by the fact that rings
aso that have no bezel are described as ‘endless, because it is dways possible to take a part
which is outsde a given part. The description depends on a certain Smilarity, but it is not truein
the full sense of the word. This condition doneis not sufficient: it is necessary dso that the next
part which is taken should never be the same. In the circle, the latter condition is not satisfied: it
isonly the adjacent part from which the new part is different.

Our definition then isasfollows:

A quantity isinfiniteif it is such that we can aways take a part outside what has been aready
taken. On the other hand, what has nothing outside it is complete and whole. For thus we define
the whole-that from which nothing is wanting, as awhole man or awhole box. Whét is true of
each particular is true of the whole as such-the whole is that of which nothing is outside. On the
other hand that from which something is absent and outside, however smdl that may be, is not
dl'. 'Whole and ‘complete are either quite identica or closdy akin. Nothing is complete
(teleion) which has no end (teos); and the end isalimit.

Hence Parmenides must be thought to have spoken better than Mdissus. The latter says that the
wholeisinfinite, but the former describes it as limited, 'equally baanced from the middl€. For to
connect the infinite with the dl and the whole is not like joining two pieces of dring; for itis
from thisthey get the dignity they ascribe to the infinite-its containing dl things and holding the

dl in itsdf-from its having a certain smilarity to the whole. It isin fact the maiter of the
completeness which belongs to size, and what is potentialy awhole, though not in the full sense.
It isdivishble both in the direction of reduction and of the inverse addition. It isawhole and
limited; not, however, in virtue of its own nature, but in virtue of whet is other than it. It does not
contain, but, in o far asit isinfinite, is contained. Consequently, aso, it is unknowable, qua
infinite; for the matter has no form. (Hence it is plain that the infinite sandsin the relation of

part rather than of whole. For the matter is part of the whole, as the bronze is of the bronze
datue) If it containsin the case of sensible things, in the case of intelligible things the great and



the smd| ought to contain them. But it is absurd and impossible to suppose that the unknowable
and indeterminate should contain and determine.

Part 7

It is reasonable that there should not be held to be an infinite in respect of addition such asto
surpass every magnitude, but that there should be thought to be such an infinite in the direction
of divison. For the matter and the infinite are contained indde what contains them, whileit isthe
form which contains. It is natura too to suppose that in number thereisalimit in the direction of
the minimum, and that in the other direction every assgned number is surpassed. In magnitude,
on the contrary, every assigned magnitude is surpassed in the direction of smalness, whilein the
other direction there is no infinite magnitude. The reason is that what is oneisindivisble
whatever it may be, eg. aman is one man, not many. Number on the other hand isaplurdity of
‘ones and a certain quantity of them. Hence number must stop at the indivisible: for 'two' and
‘three are merdy derivative terms, and so with each of the other numbers. But in the direction of
largenessit is dways possble to think of alarger number: for the number of times a magnitude
can be bisected isinfinite. Hence thisinfinite is potentia, never actud: the number of parts that
can be taken aways surpasses any assgned number. But this number is not separable from the
process of bisection, and itsinfinity isnot a permanent actudity but conssts in a process of
coming to be, like time and the number of time.

With magnitudes the contrary holds. What is continuousiis divided ad infinitum, but thereisno
infinite in the direction of increase. For the Sze which it can potentialy be, it can dso actudly
be. Hence since no sensible magnitude isinfinite, it isimpossible to exceed every assigned
magnitude; for if it were possble there would be something bigger than the heavens.

Theinfinite is not the same in magnitude and movement and time, in the sense of asingle nature,
but its secondary sense depends on its primary sense, i.e. movement is cdled infinite in virtue of
the magnitude covered by the movement (or dteration or growth), and time because of the
movement. (I use these terms for the moment. Later | shal explain what each of them means,
and dso why every magnitude is divisble into magnitudes))

Our account does not rob the mathematicians of their science, by disproving the actud existence
of theinfinite in the direction of increase, in the sense of the untraversable. In point of fact they
do not need the infinite and do not use it. They postulate only that the finite sraight line may be
produced as far asthey wish. It is possible to have divided in the same ratio as the largest
quantity another magnitude of any size you like. Hence, for the purposes of proof, it will make
no difference to them to have such an infinite indteed, while its existence will be in the sphere of
real magnitudes.

In the fourfold scheme of causes, it is plain thet the infinite is a cause in the sense of matter, and
that its essence is privation, the subject as such being what is continuous and sensble. All the
other thinkers, too, evidently treet the infinite as matter-that iswhy it isinconggent in them to
make it what contains, and not what is contained.

Part 8



It remainsto dispose of the arguments which are supposed to support the view thet the infinite
exigs not only potentidly but as a separate thing. Some have no cogency; others can be met by
fresh objections that are valid.

(1) In order that coming to be should not fail, it is not necessary that there should be asensible
body which is actudly infinite. The passing away of one thing may be the coming to be of
another, the All being limited.

(2) Thereis adifference between touching and being limited. The former is relative to something
and isthe touching of something (for everything that touches touches something), and further is
an dtribute of some one of the things which are limited. On the other hand, what is limited is not
limited in relation to anything. Again, contact is not necessarily possible between any two things
taken at random.

(3) To rely on mere thinking is absurd, for then the excess or defect is not in the thing but in the
thought. One might think that one of usis bigger than he is and magnify him ad infinitum. But it
does not follow that he is bigger than the Sze we are, just because some one thinks heis, but
only because he isthe Sze he is. The thought is an accident.

(& Time indeed and movement are infinite, and aso thinking, in the sense that each part that is
taken passes in succession out of existence.

(b) Magnitude is not infinite either in the way of reduction or of magnification in thought.

This concludes my account of the way in which the infinite exigts, and of theway inwhich it
does not exist, and of what it is.

Book 1V

Part 1

The physicig mugt have a knowledge of Place, too, aswell as of the infinite-namey, whether
there is such athing or not, and the manner of its existence and what it is-both because dl
suppose that things which exist are somewhere (the non-existent is nowhere--where is the goat-
gtag or the sphinx?), and because 'motion’ in its most generd and primary sense is change of
place, which we cdl 'locomation'.

The question, what is place? presents many difficulties. An examination of dl the rlevant facts
seemsto lead to divergent conclusions. Moreover, we have inherited nothing from previous
thinkers, whether in the way of astatement of difficulties or of a solution.

The existence of place is held to be obvious from the fact of mutua replacement. Where water
now is, there in turn, when the water has gone out as from avessd, air is present. When therefore
another body occupies this same place, the place is thought to be different from al the bodies
which cometo be in it and replace one another. What now contains air formerly contained water,



s0 that clearly the place or pace into which and out of which they passed was something
different from both.

Further, the typica locomotions of the eementary natura bodies-namely, fire, earth, and the
like-show not only that place is something, but <o that it exerts a certain influence. Each is
carried to its own place, if it is not hindered, the one up, the other down. Now these are regions
or kinds of place-up and down and the rest of the six directions. Nor do such distinctions (up and
down and right and left, &c.) hold only in relation to us. To usthey are not dways the same but
change with the direction in which we are turned: that is why the same thing may be both right
and |eft, up and down, before and behind. But in nature each is distinct, taken apart by itsef. It is
not every chance direction which is'up', but where fire and what is light are carried; smilarly,

too, 'down'’ is not any chance direction but where what has weight and what is made of earth are
carried-the implication being that these places do not differ merely in reative postion, but dso

as possessing digtinct potencies. Thisis made plain dso by the objects sudied by mathematics.
Though they have no redl place, they nevertheess, in repect of their position relaively to us,
have aright and |eft as attributes ascribed to them only in consequence of their relative position,
not having by nature these various characterigtics. Again, the theory that the void exigsinvolves
the existence of place: for one would define void as place bereft of body.

These congderations then would lead us to suppose that place is something distinct from bodies,
and that every sensible body isin place. Hesiod too might be held to have given a correct
account of it when he made chaosfirgt. At least he says:

'Hrst of dl things came chaos to being, then broad- breasted earth,” implying that things need to
have space first, because he thought, with most people, that everything is somewhere and in
place. If thisisits nature, the potency of place must be amarvellous thing, and take precedence
of al other things. For that without which nothing else can exigt, while it can exist without the
others, must needs be firgt; for place does not pass out of existence when thethingsin it are
annihilated.

True, but even if we suppose its existence settled, the question of its nature presents difficulty-
whether it is some sort of 'bulk’ of body or some entity other than that, for we must first
determine its genus.

(1) Now it has three dimensions, length, breadth, depth, the dimensions by which dl body dso is
bounded. But the place cannot be body; for if it were there would be two bodiesin the same
place.

(2) Further, if body has a place and space, clearly so too have surface and the other limits of
body; for the same statement will apply to them: where the bounding planes of the water were,
there in turn will be those of the air. But when we come to a point we cannot make a digtinction
between it and its place. Hence if the place of apoint is not different from the point, no more will
that of any of the others be different, and place will not be something different from each of
them.

(3) What in the world then are we to suppose place to be? If it has the sort of nature described, it



cannot be an element or composed of eements, whether these be corporeal or incorpored: for
while it has 9ze, it has not body. But the e ements of sengble bodies are bodies, while nothing
that has Sze results from a combination of intelligible dements.

(4) Also we may ask: of what in thingsis space the cause? None of the four modes of causation
can be ascribed to it. It is neither in the sense of the matter of existents (for nothing is composed
of it), nor as the form and definition of things, nor as end, nor does it move exigtents.

(5) Further, too, if it isitsdf an exigtent, where will it be? Zeno's difficulty demandsan
explanation: for if everything that exists has a place, place too will have aplace, and so on ad
infinitum.

(6) Again, just asevery body isin place, S0, too, every place hasabody in it. What then shal we
say about growing things? It follows from these premisses that their place must grow with them,
if ther place is neither less nor greater than they are.

By asking these questions, then, we must raise the whole problem about place-not only asto
wha it is, but even whether there is such athing.

Part 2

We may distinguish generdly between predicating B of A becauseit (A) isitsdlf, and because it
issomething ese; and particularly between place which is common and in which al bodies are,
and the specid place occupied primarily by each. | mean, for instance, that you are now in the
heavens because you arein the air and it isin the heavens, and you are in the air because you are
on the earth; and amilarly on the earth because you are in this place which contains no more than
you.

Now if place iswhat primarily contains each body, it would be alimit, so that the place would be
the form or shape of each body by which the magnitude or the matter of the magnitudeis
defined: for thisisthe limit of each body.

If, then, we look &t the question in thisway the place of athing isits form. But, if we regard the
place as the extenson of the magnitude, it is the matter. For thisis different from the magnitude:
it iswhat is contained and defined by the form, as by a bounding plane. Matter or the
indeterminate is of this nature; when the boundary and attributes of a sphere are taken away,
nothing but the matter is left.

Thisiswhy Plato in the Timaeus says that matter and space are the same; for the 'participant’ and
gpace areidentical. (It istrue, indeed, that the account he gives there of the 'participant’ is
different from what he saysin his so-cdled 'unwritten teaching'. Nevertheess, he did identify
place and space.) | mention Plato because, while dl hold place to be something, he donetried to
sy what it is.

In view of these facts we should naturdly expect to find difficulty in determining what placeis,
if indeed it is one of these two things, matter or form. They demand a very close scrutiny,



especially asit is not easy to recognize them apart.

But it isat any rate not difficult to see that place cannot be either of them. The form and the
matter are not separate from the thing, whereas the place can be separated. As we pointed out,
where air was, water in turn comes to be, the one replacing the other; and smilarly with other
bodies. Hence the place of athing is neither a part nor a state of it, but is separable from it. For
place is supposed to be something like a vessdl-the vessel being a trangportable place. But the
vess isno part of the thing.

In so far then as it is separable from the thing, it is not the form: qua containing, it is different
from the matter.

Alsoitishdd that what is anywhere is both itsalf something and that there isa different thing
outsdeit. (Plato of course, if we may digress, ought to tell us why the form and the numbers are
not in place, if 'what participates is place-whether what participates is the Great and the Small or
the matter, as he caled it in writing in the Timaeus)

Further, how could abody be carried to its own place, if place was the matter or the form? It is
impossible that what has no reference to motion or the distinction of up and down can be place.
So place must be looked for among things which have these characterigtics,

If the placeisin the thing (it must beif it is either shape or matter) place will have aplace: for
both the form and the indeterminate undergo change and mation aong with the thing, and are not
adwaysin the same place, but are where the thing is. Hence the place will have aplace.

Further, when water is produced from air, the place has been destroyed, for the resulting body is
not in the same place. What sort of destruction then is that?

This concludes my statement of the reasons why space must be something, and again of the
difficulties that may be raised about its essentia nature.

Part 3

The next step we must take is to see in how many senses one thing is said to be'in’ another.

(1) Asthefinger is'in' the hand and generdly the part in' the whole.

(2) Asthewholeis'in' the parts: for there is no whole over and above the parts.

(3) Asmanis'in' animd and generdly species'in’ genus.

(4) Asthe genusis 'in' the species and generdly the part of the specific form 'in' the definition of
the specific form.

(5) Ashedthis'in’ the hot and the cold and generaly the form 'in' the matter.

(6) Asthe affairs of Greece centre 'in' the king, and generdly events centre 'in' their primary



moative agent.

(7) Asthe existence of athing centres'in its good and generdly 'in’ itsend, i.e. in ‘that for the
sake of which' it exigts.

(8) Inthe drictest sense of dl, asathing is'in' avessd, and generaly 'in' place,

One might raise the question whether athing can be initsdf, or whether nothing can be in itsdlf-
everything being ether nowhere or in something dse.

The quedtion is ambiguous, we may mean the thing quaitsdf or qua something ese.

When there are parts of awhole-the one that in which athing is, the other the thing which isin it-
the whole will be described as being in itsdf. For athing is described in terms of its parts, aswell
asinterms of the thing asawhole, eg. aman is said to be white because the visble surface of
him iswhite, or to be scientific because his thinking faculty has been trained. Thejar then will

not beinitsdf and the wine will not bein itself. But the jar of wine will: for the contents and the
container are both parts of the same whole.

In this sense then, but not primarily, athing can bein itself, namey, as ‘whitée isin body (for the
visble surfaceisin body), and scienceisin the mind.

It isfrom these, which are 'parts (in the sense at least of being 'in' the man), that the men is
cdled white, &c. But the jar and the wine in separation are not parts of awhole, though together
they are. So when there are parts, athing will bein itsdf, as'white isin man becauseitisin

body, and in body because it resdesin the visble surface. We cannot go further and say that it is
in surface in virtue of something other than itsdlf. (Yetitisnot in itsdf: though theseareina

way the same thing,) they differ in essence, each having a specid nature and capacity, 'surface
and ‘white'.

Thusif welook a the matter inductively we do not find anything to be 'in’ itsdf in any of the
senses that have been distinguished; and it can be seen by argument that it isimpossible. For
each of two things will have to be both, eg. the jar will have to be both vessd and wine, and the
wine both wine and jar, if it is possble for athing to be in itsdf; so that, however true it might be
that they were in each other, the jar will receive the wine in virtue not of its being wine but of the
wine's being wine, and the wine will bein thejar in virtue not of its being ajar but of the jar's
being ajar. Now that they are different in respect of their essence is evident; for ‘that in which
something is and 'that which isin it would be differently defined.

Nor isit possblefor athing to be in itsdf even incidentdly: for two things would & the same
timein the samething. The jar would bein itsdf-if athing whose natureit isto receive can bein
itsdf; and that which it receives, namdly (if wine) wine, will beinit.

Obvioudy then athing cannot bein itsdf primarily.
Zeno's problem-that if Place is something it must be in something-is not difficult to solve. There
is nothing to prevent the firgt place from being 'in' something e se-not indeed in that as'in’ place,



but as hedth is 'in' the hot as a positive determination of it or asthe hot is'in’ body asan
affection. So we escape the infinite regress.

Anacther thing is plain: sncethe vessd isno part of what isin it (what containsin the strict sense
isdifferent from what is contained), place could not be ether the matter or the form of the thing
contained, but mugt different-for the latter, both the matter and the shape, are parts of what is
contained.

Thisthen may serve asa critical statement of the difficulties involved.
Part 4
What then after dl is place? The answer to this question may be eucidated as follows.

Let ustake for granted about it the various characteristics which are supposed correctly to belong
to it essentidly. We assume thent

(1) Paceiswhat contains that of which it isthe place.
(2) Placeis no part of the thing.
(3) Theimmediate place of athing is neither less nor greater than the thing.

(4) Place can be left behind by the thing and is separable. In addition:

(5) All place admits of the digtinction of up and down, and each of the bodies is naturaly carried
to its gppropriate place and rests there, and this makes the place either up or down.

Having laid these foundations, we must complete the theory. We ought to try to make our
investigation such aswill render an account of place, and will not only solve the difficulties
connected with it, but will aso show that the attributes supposed to belong to it do redly belong
to it, and further will make clear the cause of the trouble and of the difficulties about it. Suchis
the mogt satisfactory kind of exposition.

First then we must understand that place would not have been thought of, if there had not been a
gpecid kind of motion, namely that with respect to place. It is chiefly for this reason that we
suppose the heaven dso to be in place, because it isin congtant movement. Of this kind of
change there are two species-locomotion on the one hand and, on the other, increase and
diminution. For these too involve variaion of place: what was then in this place has now in turn
changed to what is larger or smdler.

Again, when we say athing is'moved, the predicate either (1) belongsto it actudly, in virtue of
its own reture, or (2) in virtue of something conjoined with it. In the latter case it may be ether
(a) something which by its own nature is capable of being moved, e.g. the parts of the body or
the nail in the ship, or (b) something which isnot in itsalf cgpable of being moved, but is dways
moved through its conjunction with something else, as ‘whiteness or 'science. These have
changed their place only because the subjects to which they belong do so.



We say that athing isin theworld, in the sense of in place, because it isin the air, and the air is
in theworld; and when we say it isinthear, we do not meanitisin every pat of the air, but
that it isin the air because of the outer surface of the air which surroundsiit; for if al the air were
its place, the place of athing would not be equd to the thing-which it is supposed to be, and
which the primary place in which athing isactudly is.

When what surrounds, then, is not separate from the thing, but isin continuity with it, thething is
sad to bein what surroundsiit, not in the sense of in place, but as a part in awhole. But when the
thing is separate and in contact, it isimmediatdy 'in' the inner surface of the surrounding body,
and this surface is neither apart of what isin it nor yet greater than its extension, but equa to it;
for the extremities of things which touch are coincident.

Further, if one body isin continuity with ancther, it is not moved in that but with thet. On the
other hand it ismoved in that if it is separate. It makes no difference whether what containsis
moved or not.

Agan, when it isnot separate it is described as a part in awhole, asthe pupil in the eye or the
hand in the body: when it is separate, as the water in the cask or the wine in the jar. For the hand
is moved with the body and the water in the cask.

It will now be plain from these congderations whet place is. There are just four things of which
place must be one-the shape, or the matter, or some sort of extension between the bounding
surfaces of the containing body, or this boundary itsdlf if it contains no extenson over and above
the bulk of the body which comesto beinit.

Three of these it obvioudy cannot be:

(1) The shapeis supposed to be place because it surrounds, for the extremities of what contains
and of what is contained are coincident. Both the shape and the place, it istrue, are boundaries.

But not of the same thing: the form is the boundary of the thing, the place is the boundary of the

body which containsit.

(2) The extension between the extremities is thought to be something, because what is contained
and separate may often be changed while the container remains the same (as water may be
poured from a vessd)-the assumption being thet the extenson is something over and above the
body displaced. But there is no such extenson. One of the bodies which change places and are
naturaly cgpable of being in contact with the container falsin whichever it may chanceto be,

If there were an extenson which were such asto exist independently and be permanent, there
would be an infinity of placesin the same thing. For when the water and the air change places,
al the portions of the two together will play the same part in the whole which was previoudy
played by dl the water in the vessd; at the same time the place too will be undergoing change;
S0 that there will be another place which is the place of the place, and many placeswill be
coincident. There is not a different place of the part, in which it is moved, when the whole vessdl
changes its place: it isadwaysthe same: for it isin the (proximate) place where they are thet the
ar and the water (or the parts of the water) succeed each other, not in that place in which they
cometo be, which is part of the place which is the place of the whole world.



(3) The matter, too, might seem to be place, a least if we condder it in what isat rest and isthus
Separate but in continuity. For just asin change of quality there is something which was formerly
black and is now white, or formerly soft and now hard-thisis just why we say that the matter
exigs-s0 place, because it presents a smilar phenomenon, is thought to exist-only in the one case
we say S0 because what was air is now water, in the other because where air formerly wastherea
is now water. But the matter, as we said before, is neither separable from the thing nor contains

it, whereas place has both characteritics.

Wi, then, if place is none of the three-neither the form nor the matter nor an extension which is
adways there, different from, and over and above, the extension of the thing which is displaced-
place necessaxrily is the one of the four which isleft, namely, the boundary of the containing

body at which it isin contact with the contained body. (By the contained body is meant what can
be moved by way of locomotion.)

Place is thought to be something important and hard to grasp, both because the matter and the
shape present themselves dong with it, and because the displacement of the body that is moved
takes place in a gationary container, for it ssems possible that there should be an interva which
is other than the bodies which are moved. The air, too, which is thought to be incorpored,
contributes something to the belief: it is not only the boundaries of the vessel which seem to be
place, but also what is between them, regarded as empty. Jug, in fact, asthe vessd is
transportable place, so place is a non-portable vessd. So when what iswithin athing whichis
moved, is moved and changesits place, as aboat on ariver, what contains plays the part of a
vess rather than that of place. Place on the other hand is rather what is motionless. so it is rather
the whole river that is place, because asawholeit is motionless.

Hence we conclude that the innermost motionless boundary of what containsiis place.

This explains why the middle of the heaven and the surface which faces us of the rotating system
are held to be 'up’ and 'down’ in the gtrict and fullest sense for dl men: for the one isdways at
rest, while the inner side of the rotating body remains dways coincident with itself. Hence since
the light iswhat is naturally carried up, and the heavy what is carried down, the boundary which
contains in the direction of the middle of the universe, and the middle itsdlf, are down, and that
which contains in the direction of the outermost part of the universe, and the outermost part
itsdlf, are up.

For this reason, too, placeis thought to be akind of surface, and asit wereavess, i.e. a
container of the thing.

Further, place is coincident with the thing, for boundaries are coincident with the bounded.
Part 5
If then abody has another body outsde it and containing it, it isin place, and if not, not. Thet is

why, even if there were to be water which had not a container, the parts of it, on the one hand,
will be moved (for one part is contained in anather), while, on the other hand, the whole will be



moved in one sense, but not in another. For asawhole it does not smultaneoudy change its
place, though it will be moved inacirde: for this place is the place of its parts. (Some things are
moved, not up and down, but in acircle; others up and down, such things namely as admit of
condensation and rarefaction.)

Aswas explained, some things are potentidly in place, others actudly. So, when you have a
homogeneous substance which is continuous, the parts are potentialy in place: when the parts
are separated, but in contact, like aheap, they are actudly in place.

Again, (1) somethings are per sein place, namdy every body which is movable either by way of
locomotion or by way of increaseis per se somewhere, but the heaven, as has been said, is not
anywhere asawhole, nor in any place, if a least, as we must suppose, no body containsit. On
the line on which it is moved, its parts have place: for each is contiguous the next.

But (2) other things are in place indirectly, through something conjoined with them, as the soul
and the heaven. Thelatter is, in away, in place, for dl its parts are: for on the orb one part
contains another. That iswhy the upper part ismoved in acircle, while the All is not anywhere.
For what is somewhereisitsdf something, and there must be dongsde it some other thing
wherein it is and which contains it. But dongside the All or the Whole there is nothing outsde
the All, and for this reason dl things are in the heaven; for the heaven, we may say, isthe All.

Y et their placeis not the same as the heaven. It is part of it, the innermost part of it, whichisin
contact with the movable body; and for this reason the earth isin water, and thisin the air, and
the air in the aether, and the agther in heaven, but we cannot go on and say that the heavenisin

anything d<e.

It isclear, too, from these congderations that dl the problems which were raised about place will
be solved when it is explained in thisway:

(1) Thereis no necessity that the place should grow with the body in it,

(2) Nor that a point should have aplace,

(3) Nor that two bodies should be in the same place,

(4) Nor that place should be a corpored interva: for what is between the boundaries of the place
is any body which may chance to be there, not an interva in body.

Further, (5) placeis dso somewhere, not in the sense of being in aplace, but asthelimit isin the
limited; for not everything that isisin place, but only movable body.

Also (6) it is reasonable that each kind of body should be carried to its own place. For a body
which is next in the series and in contact (not by compulsion) is akin, and bodies which are
united do not affect each other, while those which are in contact interact on each other.

Nor (7) isit without reason that each should remain naturdly in its proper place. For this part has
the same relation to its place, as a separable part to its whole, as when one moves a part of water
or ar: so, too, ar isrelated to water, for the oneis like matter, the other form-water is the matter

of air, ar asit were the actudity of water, for water is potentidly ar, whilear is potentidly



water, though in another way.

These digtinctions will be drawn more carefully later. On the present occasion it was necessary to
refer to them: what has now been stated obscurely will then be made more clear. If the matter
and the fulfilment are the same thing (for water is both, the one potentially, the other

completely), water will be related to air in away as part to whole. That iswhy these have
contact: it is organic union when both become actudly one.

This concludes my account of place-both of its existence and of its nature.
Part 6

Theinvestigation of Smilar questions about the void, also, must be held to belong to the
physcist-namely whether it exists or not, and how it exists or what it is-just as about place. The
views taken of it involve arguments both for and againg, in much the same sort of way. For
those who hold that the void exists regard it as a sort of place or vessal which is supposed to be
full' when it holds the bulk whichit is capable of containing, ‘void' when it is deprived of that-as
if 'void' and 'full’ and 'place’ denoted the same thing, though the essence of the three is different.

We must begin the inquiry by putting down the account given by those who say that it exists,
then the account of those who say that it does not exist, and third the current view on these
questions.

Those who try to show that the void does not exist do not disprove what people redly mean by it,
but only their erroneous way of spesking; thisis true of Anaxagoras and of those who refute the
exigence of the void in thisway. They merdly give an ingenious demondration thet air is
something--by sraining wine-skins and showing the resistance of the air, and by cutting it off in
clepsydras. But people redly mean that thereis an empty interva in which thereis no sensble
body. They hold that everything which isin body is body and say thet what has nothing in it at

dl isvoid (so what isfull of ar isvoid). It isnot then the existence of air that needs to be proved,
but the nonexistence of an interva, different from the bodies, either separable or actua-an
interva which divides the whole body s0 as to break its continuity, as Democritus and Leucippus
hold, and many other physicists-or even perhaps as something which is outside the whole body,
which remains continuous.

These people, then, have not reached even the threshold of the problem, but rather those who say
that the void exigts.

(1) They argue, for one thing, that changein place (i.e. locomotion and increase) would not be.
For it is maintained that maotion would seem not to exig, if there were no void, since what isfull
cannot contain anything more. If it could, and there were two bodies in the same place, it would
a0 be true that any number of bodies could be together; for it isimpossible to draw aline of
divison beyond which the statement would become untrue. If thiswere possible, it would follow
aso that the smalest body would contain the greatest; for ‘many alittle makes amickle: thusif
many equal bodies can be together, so aso can many unequd bodies.



Médissus, indeed, infers from these condderations that the All isimmovable for if it were moved
there mugt, he says, be void, but void is not among the things that exig.

This argument, then, is one way in which they show that thereisavoid.

(2) They reason from the fact that some things are observed to contract and be compressed, as
people say that a cask will hold the wine which formerly filled it, dong with the skinsinto which
the wine has been decanted, which implies that the compressed body contractsinto the voids
presentin it.

Again (3) increase, too, is thought to take aways by means of void, for nutriment is body, and it
isimpossble for two bodies to be together. A proof of thisthey find aso in what happensto
ashes, which absorb as much water as the empty vessd.

The Pythagoreans, too, (4) held that void exists and that it enters the heaven itsdf, which asit
were inhdesit, from the infinite air. Further it is the void which digtinguishes the natures of
things, asif it were like what separates and distinguishes the terms of a series. This holds
primarily in the numbers, for the void distinguishes their nature.

These, then, and so many, are the main grounds on which people have argued for and againgt the
exigence of the void.

Part 7
As a step towards settling which view istrue, we must determine the meaning of the name.

Thevoaid isthought to be place with nothing in it. The reason for thisis that people take what
exigsto be body, and hold that while every body isin place, void is place in which thereisno
body, so that where there is no body, there must be void.

Every body, again, they suppose to be tangible; and of this nature is whatever has weight or
lightness.

Hence, by a syllogiam, what has nothing heavy or light iniit, is void.

This result, then, as| have said, is reached by syllogism. It would be absurd to suppose that the
point isvoid; for the void must be place which hasin it an interva in tangible body.

But at al events we observe then that in one way the void is described as what is not full of body
perceptible to touch; and what has heaviness and lightnessis perceptible to touch. So we would
raise the question: what would they say of an intervd that has colour or sound-isit void or not?
Clearly they would reply that if it could recelve what istangible it was void, and if not, not.

In another way void isthat in which thereis no 'this or corporeal substance. So some say that the
void is the matter of the body (they identify the place, too, with this), and in this they spesk
incorrectly; for the matter is not separable from the things, but they are inquiring about the void



as about something separable.

Since we have determined the nature of place, and void mug, if it exists, be place deprived of
body, and we have stated both in what sense place exists and in what senseit does nat, it isplain
that on this showing void does not exist, either unseparated or separated; the void is meant to be,
not body but rather an interva in body. Thisiswhy the void is thought to be something, viz.
because placeis, and for the same reasons. For the fact of motion in respect of place comesto the
aid both of those who maintain that place is something over and above the bodies that come to
occupy it, and of those who maintain that the void is something. They date that the void isthe
condition of movement in the sense of that in which movement takes place; and this would be

the kind of thing that some say placeis.

But there is no necessity for there being avoid if there is movement. It is not in the least needed
as a condition of movement in generd, for areason which, incidentaly, escgped Mdisaus, viz.
that the full can suffer quditative change.

But not even movement in respect of place involves avoid; for bodies may smultaneousy make
room for one another, though there is no interval separate and gpart from the bodiesthat arein
movement. And thisis plain even in the rotation of continuous things, asin thet of liquids.

And things can dso be compressed not into a void but because they squeeze out what is
contained in them (as, for ingance, when water is compressed the ar within it is squeezed out);
and things can increase in Sze not only by the entrance of something but dso by quditative
change, e.g. if water were to be transformed into air.

In generd, both the argument about increase of size and that about water poured on to the ashes
get in their own way. For either not any and every part of the body isincreased, or bodies may be
increased otherwise than by the addition of body, or there may be two bodies in the same place
(inwhich case they are claiming to solve a quite generd difficulty, but are not proving the
existence of void), or the whole body must be void, if it isincreased in every part and is

increased by means of void. The same argument applies to the ashes.

It is evident, then, that it is easy to refute the arguments by which they prove the existence of the
void.

Part 8

Let usexplain again that there is no void exigting separately, as some maintain. If each of the
sample bodies has anatura locomotion, eg. fire upward and earth downward and towards the
middle of the universg, it is clear that it cannot be the void that is the condition of locomotion.
What, then, will the void be the condition of? It is thought to be the condition of movement in
respect of place, and it is not the condition of this.

Again, if void isasort of place deprived of body, when thereis avoid where will a body placed
init move to? It certainly cannot move into the whole of the void. The same argument gpplies as
againg those who think that place is something separate, into which things are carried; viz. how



will what is placed in it move, or rest? Much the same argument will gpply to the void as to the
'up’ and 'down' in place, asis naturd enough since those who maintain the existence of the void
make it aplace.

And in what way will things be present ether in place-or in the void? For the expected result
does not take place when a body is placed as awhole in a place conceived of as separate and
permanent; for apart of it, unlessit be placed apart, will not be in aplace but in the whole.
Further, if separate place does not exist, neither will void.

If people say that the void must exigt, as being necessary if there isto be movement, what rather
turns out to be the case, if one the matter, isthe opposite, that not a Sngle thing can be moved if
thereisavoid; for as with those who for alike reason say the earth is at rest, S0, too, in the void
things must be at rest; for there is no place to which things can move more or lessthan to
another; sncethevoid in o far asit is void admits no difference.

The second reason isthis: dl movement is either compulsory or according to nature, and if there
is compulsory movement there must also be naturd (for compulsory movement is contrary to
nature, and movement contrary to nature is posterior to that according to nature, so thet if each of
the natura bodies has not a natural movement, none of the other movements can exi<t); but how
can there be naturd movement if there is no difference throughout the void or the infinite? For in
0 far asit isinfinite, there will be no up or down or middle, and in so far asit isavoid, up
differs no whit from down; for asthereis no difference in what is nothing, thereisnonein the
void (for the void seems to be a non-existent and a privation of being), but natural locomotion
seems to be differentiated, so that the things that exist by nature must be differentiated. Either,
then, nothing has a natura locomotion, or else thereis no void.

Further, in point of fact things that are thrown move though that which gave them their impulse
is not touching them, ether by reason of mutud replacement, as some maintain, or because the
ar that has been pushed pushes them with a movement quicker than the naturd locomotion of
the projectile wherewith it moves to its proper place. But in avoid none of these things can take
place, nor can anything be moved save as that which is carried is moved.

Further, no one could say why athing once set in motion should stop anywhere; for why should
it op here rather than here? So that athing will either be at rest or must be moved ad infinitum,
unless something more powerful get in itsway.

Further, things are now thought to move into the void because it yields; but in avoid this qudity
is present equdly everywhere, so that things should move in dl directions.

Further, the truth of what we assert is plain from the following consderations. We see the same
weight or body moving faster than another for two reasons, either because thereis a differencein
what it moves through, as between water, air, and earth, or because, other things being equd, the
moving body differs from the other owing to excess of weight or of lightness.

Now the medium causes a difference because it impedes the moving thing, mogt of dl if it is
moving in the opposite direction, but in asecondary degree even if it is at rest; and especidly a



medium that is not easly divided, i.e. amedium that is somewhat dense. A, then, will move
through B in time G, and through D, which is thinner, in time E (if the length of B isegud to D),
in proportion to the dengity of the hindering body. For let B be water and D air; then by so much
asair isthinner and more incorpored than water, A will move through D faster than through B.

L et the speed have the same ratio to the speed, then, that air hasto water. Then if ar istwice as
thin, the body will traverse B in twice the time that it does D, and the time G will be twice the
time E. And dways, by so much as the medium is more incorporeal and less resistant and more
eadly divided, the faster will be the movement.

Now thereis no ratio in which the void is exceeded by body, as there isno ratio of 0 to a number.
For if 4 exceeds 3 by 1, and 2 by more than 1, and 1 by till more than it exceeds 2, ill thereis
no ratio by which it exceeds O; for that which exceeds must be divigble into the excess + that
which is exceeded, so that will be what it exceeds 0 by + 0. For this reason, too, aline does not
exceed a point unlessit is composed of pointsl Similarly the void can bear no ratio to the full,
and therefore neither can movement through the one to movement through the other, but if a
thing moves through the thickest medium such and such a distance in such and such atime, it
moves through the void with a speed beyond any ratio. For let Z be void, equa in magnitude to
B andto D. Thenif A isto traverse and movethrough it in acertain time, H, atimelessthan E,
however, the void will bear thisratio to the full. But in atime equa to H, A will traverse the part
Oof A. And it will surely dso traversein that time any substance Z which exceeds air in
thickness in the ratio which the time E bears to the time H. For if the body Z be as much thinner
than D as E exceeds H, A, if it moves through Z, will traverseit in atime inverse to the speed of
the movement, i.e. in atime equd to H. If, then, thereisno body in Z, A will traverse Z il
more quickly. But we supposed thet its traverse of Z when Z was void occupied thetime H. So
that it will traverse Z in an equa time whether Z be full or void. But thisisimpossble. It isplain,
then, that if thereisatimein which it will move through any part of the void, thisimpossible
result will follow: it will be found to traverse a certain distance, whether thisbefull or void, in

an equd time; for there will be some body which isin the sameratio to the other body asthe
timeisto thetime.

To sum the matter up, the cause of thisresult is obvious, viz. that between any two movements
thereisaratio (for they occupy time, and there is aratio between any two times, so long as both
arefinite), but thereis no ratio of void to full.

These are the consequences that result from a difference in the media; the following depend upon
an excess of one moving body over another. We see that bodies which have a greater impulse
ether of weight or of lightness, if they are dikein other respects, move faster over an equd
gpace, and in the ratio which their magnitudes bear to each other. Therefore they will dso move
through the void with this ratio of speed. But that isimpossible; for why should one move faster?
(In moving through plenaiit must be so; for the greater divides them faster by itsforce. For a
moving thing deaves the medium either by its shape, or by the impulse which the body that is
carried dong or is projected possesses.) Therefore dl will possess equd velocity. But thisis

impossble.

It is evident from what has been sad, then, that, if thereis avoid, aresult followswhichisthe
very opposite of the reason for which those who believe in avoid set it up. They think thet if



movement in respect of placeisto exigt, the void cannot exist, separated dl by itself; but thisis
the same asto say that place is a separate cavity; and this has already been stated to be

impossble.

But even if we condder it on its own merits the so-called vacuum will be found to be redly
vacuous. For as, if one puts a cube in water, an amount of water equa to the cube will be
displaced; so too in air; but the effect isimperceptible to sense. And indeed aways in the case of
any body that can be displaced, mugt, if it is not compressed, be digplaced in the direction in
which it isits nature to be displaced-aways either down, if itslocomotion is downwards asin the
case of earth, or up, if it isfire, or in both directions-whatever be the nature of the inserted body.
Now in the void thisisimpaossible; for it is not body; the void must have penetrated the cubeto a
distance equd to that which this portion of void formerly occupied in the void, just asif the
water or air had not been displaced by the wooden cube, but had penetrated right through it.

But the cube also has a magnitude equal to that occupied by the void; a magnitude which, if itis
aso hot or cold, or heavy or light, is none the less different in essence from al its attributes, even
if it is not separable from them; 1 mean the volume of the wooden cube. So that even if it were
separated from everything dse and were neither heavy nor light, it will occupy an equa amount
of void, and fill the same place, asthe part of place or of the void equa to itsalf. How then will
the body of the cube differ from the void or place that is equd to it? And if there can be two such
things, why cannot there be any number coinciding?

This, then, is one absurd and impossible implication of the theory. It is aso evident that the cube
will have this same volume even if it is displaced, which is an attribute possessed by al other
bodies dso. Therefore if this differsin no respect from its place, why need we assume a place for
bodies over and above the volume of each, if their volume be concelved of as free from
attributes? It contributes nothing to the Stuation if thereis an equd interva atached to it as well.
[Further it ought to be clear by the study of moving things what sort of thing void is. But in fact

it isfound nowhere in the world. For air is something, though it does not seem to be so-nor, for
that matter, would water, if fishes were made of iron; for the discrimination of the tangible is by
touch.]

Itis clear, then, from these considerations that there is no separate void.
Part 9

There are some who think that the existence of rarity and dengity shows that thereisavoid. If
rarity and dengty do not exis, they say, neither can things contract and be compressed. But if
this were not to take place, either there would be no movement at al, or the universe would
bulge, as Xuthus said, or air and water must dways change into equa amounts (e.g. if ar has
been made out of a cupful of water, at the same time out of an equa amount of air a cupful of
water must have been made), or void must necessarily exist; for compression and expanson
cannot take place otherwise.

Now, if they mean by the rare that which has many voids exigting separately, it is plain that if
void cannot exist separate any more than a place can exist with an extenson dl to itsdf, neither



cantherare exigt in this sense. But if they mean that there is void, not separately existent, but

dill present in therare, thisislessimpossible, yet, firg, the void turns out not to be a condition

of al movement, but only of movement upwards (for the rare is light, which is the reason why
they say fireisrare); second, the void turns out to be a condition of movement not asthat in
which it takes place, but in that the void carries things up as skins by being carried up themselves
carry up what is continuous with them. Y et how can void have aloca movement or a place? For
thus that into which void movesistill then void of avoid.

Agan, how will they explain, in the case of whet is heavy, its movement downwards? And it is
plain that if the rarer and more void athing isthe quicker it will move upwards, if it were
completely void it would move with a maximum speed! But perhaps even thisisimpossible, that
it should move at dl; the same reason which showed that in the void dl things are incapable of
moving shows thet the void cannot move, viz. the fact that the speeds are incomparable.

Since we deny that avoid exigts, but for the rest the problem has been truly stated, thet either
there will be no movement, if thereis not to be condensation and rarefaction, or the universe will
bulge, or atransformation of water into air will always be balanced by an equd transformetion of
ar into water (for it is clear that the air produced from water is bulkier than the water): itis
necessary therefore, if compression does not exi<, ether that the next portion will be pushed
outwards and make the outermost part bulge, or that somewhere else there must be an equa
amount of water produced out of air, so that the entire bulk of the whole may be equa, or that
nothing moves. For when anything is displaced this will dways happen, unlessit comesround in
acircle; but locomotion is not dways circular, but sometimesin a straight line.

These then are the reasons for which they might say that there is avoid; our statement is based
on the assumption that there is a sSingle matter for contraries, hot and cold and the other natura
contrarieties, and that what exists actudly is produced from a potentia existent, and that matter
is not separable from the contraries but its being is different, and thet a Sngle matter may serve
for colour and heat and cold.

The same matter dso servesfor both alarge and asmall body. Thisis evident; for when air is
produced from weter, the same matter has become something different, not by acquiring an
addition to it, but has become actually what it was potentialy, and, again, water is produced from
ar in the same way, the change being sometimes from smallness to greatness, and sometimes
from greatnessto amdlness. Smilarly, therefore, if ar which islarge in extent comesto have a
smdler volume, or becomes grester from being smdler, it isthe matter which is potentialy both
that comes to be each of the two.

For as the same matter becomes hot from being cold, and cold from being hot, because it was
potentialy both, so too from hot it can become more hot, though nothing in the matter has
become hot that was not hot when the thing was less hot; just as, if the arc or curve of a greater
circle becomes that of asmaler, whether it remains the same or becomes a different curve,
convexity has not come to exist in anything that was not convex but straight (for differences of
degree do not depend on an intermission of the quality); nor can we get any portion of aflame, in
which both heat and whiteness are not present. So too, then, isthe earlier heat related to the later.
So that the grestness and smalness, o, of the sensible volume are extended, not by the matter's



acquiring anything new, but because the métter is potentialy matter for both states; so that the
samething is dense and rare, and the two qudities have one matter.

The denseis heavy, and the rare islight. [Again, asthe arc of acircle when contracted into a
smaller space does not acquire anew part which is convex, but what was there has been
contracted; and as any part of fire that one takeswill be hot; o, too, it isdl aquestion of
contraction and expansion of the same matter.] There are two types in each case, both in the
dense and in the rare; for both the heavy and the hard are thought to be dense, and contrariwise
both the light and the soft are rare; and weight and hardnessfail to coincide in the case of lead
and iron.

From what has been said it is evident, then, that void does not exist either separate (either
absolutely separate or as a separate dement in therare) or potentidly, unless one iswilling to
cdl the condition of movement void, whatever it may be. At that rate the matter of the heavy and
the light, qua matter of them, would be the void; for the dense and the rare are productive of
locomotion in virtue of this contrariety, and in virtue of their hardness and softness productive of
passvity and impassvity, i.e. not of locomotion but rather of qualitative change.

So much, then, for the discusson of the void, and of the sensein which it exists and the sensein
which it does not exi<t.

Part 10

Next for discussion after the subjects mentioned is Time. The best plan will be to begin by
working out the difficulties connected with it, making use of the current arguments. First, doesiit
belong to the class of thingsthat exist or to that of things that do not exist? Then secondly, what
isits nature? To sart, then: the following consderations would make one suspect that it either
doesnot exist at dl or barely, and in an obscure way. One part of it has been and is not, while the
other isgoing to be and isnot yet. Y et time-both infinite time and any time you like to take-is
made up of these. One would naturaly suppose that what is made up of things which do not exist
could have no sharein redlity.

Further, if adivisblething isto exig, it is necessary that, when it exidts, dl or some of its parts
must exit. But of time some parts have been, while others have to be, and no part of it isthough
itisdivisble. For what is'now' isnot a part: a part is ameasure of the whole, which must be
made up of parts. Time, on the other hand, is not held to be made up of 'nows.

Again, the 'now' which seems to bound the past and the future-does it dways remain ore and the
sameor isit dways other and other? It is hard to say.

(D) If it isdways different and different, and if none of the parts in time which are other and

other are amultaneous (unless the one contains and the other is contained, as the shorter timeis

by the longer), and if the 'now’ which is not, but formerly was, must have ceased-to-be at some
time, the 'nows too cannot be smultaneous with one another, but the prior 'now’ must aways
have ceased-to-be. But the prior 'now' cannot have ceased-to-bein itsdf (Snce it then existed);
yet it cannot have ceased-to-be in another 'now’. For we may lay it down that one 'now' cannot be



next to another, any more than point to point. If then it did not cease-to-be in the next ‘now' but
in another, it would exist Smultaneoudy with the innumerable 'nows between the two-which is

impossble.

Yes, but (2) neither isit possible for the 'now’ to remain dways the same. No determinate
divisble thing has a sngle termination, whether it is continuoudy extended in one or in more
than one dimension: but the 'now’ isatermination, and it is possible to cut off adeterminate time.
Further, if coincidencein time (i.e. being neither prior nor posterior) means to be 'in one and the
same "now", then, if both whet is before and whét is after are in this same 'now’, things which
happened ten thousand years ago would be smultaneous with what has happened to-day, and
nothing would be before or after anything ese.

This may serve as a satement of the difficulties about the attributes of time,

Astowha timeisor what isits nature, the traditiona accounts give us asllittle light asthe
preliminary problems which we have worked through.

Some assart that it is (1) the movement of the whole, othersthat it is (2) the sphere itsdlf.

(1) Yet pat, too, of therevolutionisatime, but it certainly is not arevolution: for what is taken
is part of arevolution, not a revolution. Besides, if there were more heavens than one, the
movement of any of them equally would be time, so that there would be many times at the same
time.

(2) Those who said that time is the sphere of the whole thought so, no doubt, on the ground that
al thingsarein time and dl things are in the sphere of the whole. The view istoo naive for it to
be worth while to consder the impossibilitiesimplied in it.

But astime is most usualy supposed to be (3) motion and akind of change, we must consider
this view.

Now () the change or movement of each thing is only in the thing which changes or where the
thing itsalf which moves or changes may chance to be. But time is present equaly everywhere
and with dl things.

Again, (b) change is dways faster or dower, whereastimeis not: for ‘fast’ and 'dow’ are defined
by time-"fast’ is what moves much in ashort time, 'dow’ what moveslittiein along time; but
time is not defined by time, by being ether a certain amount or acertain kind of it.

Clearly then it is not movement. (We need not distinguish a present between 'movement’ and
‘change’.)

Part 11

But neither doestime exist without change; for when the tate of our own minds does not change
at dl, or we have not noticed its changing, we do not redlize that time has € gpsed, any more than



those who are fabled to degp among the heroes in Sardinia do when they are awakened; for they
connect the earlier 'now’ with the later and make them one, cutting out the interval because of
their faillure to noticeit. So, just as, if the 'now" were not different but one and the same, there
would not have been time, o too when its difference escapes our notice the interval does not
seem to betime. If, then, the non-redlization of the existence of time hagppens to us when we do
not distinguish any change, but the soul seemsto Say in one indivisble sate, and when we
perceive and distinguish we say time has €lgpsed, evidently time is not independent of movement
and change. It is evident, then, that time is neither movement nor independent of movement.

We must take this as our starting-point and try to discover-since we wish to know what time is-
what exactly it hasto do with movement.

Now we perceive movement and time together: for even when it is dark and we are not being
affected through the body, if any movement takes place in the mind we at once suppose that
some time a so has e gpsed; and not only that but also, when some time is thought to have
passed, some movement also along with it seemsto have taken place. Hence time is elther
movement or something that belongs to movement. Since then it is not movement, it must be the
other.

But what is moved is moved from something to something, and al magnitude is continuous.
Therefore the movement goes with the magnitude. Because the magnitude is continuous, the
movement too must be continuous, and if the movement, then the time; for the time thet has
passed is aways thought to be in proportion to the movement.

The digtinction of 'before and 'after' holds primarily, then, in place; and there in virtue of rdative
position. Since then 'before and "after’ hold in magnitude, they must hold aso in movement,
these corresponding to those. But aso in time the digtinction of "before’ and "after' must hold, for
time and movement aways correspond with each other. The 'before’ and 'after’ in motionis
identical in subgiratum with motion yet differs from it in definition, and is not identica with
moation.

But we apprehend time only when we have marked motion, marking it by 'before’ and "after’; and
it isonly when we have perceived 'before’ and "after' in motion that we say that time has elapsed.
Now we mark them by judging that A and B are different, and that some third thing is
intermediate to them. When we think of the extremes as different from the middle and the mind
pronounces that the 'nows are two, one before and one after, it is then that we say thet thereis
time, and thisthat we say istime. For what is bounded by the 'now’ is thought to be time-we may
assumethis.

When, therefore, we perceive the 'now' one, and neither as before and after in amation nor as an
identity but in relation to a'before and an "after', no time is thought to have elgpsed, because
there has been no motion either. On the other hand, when we do perceive a 'before’ and an 'after’,
then we say thet there istime. For timeisjust this-number of motion in respect of 'before’ and
‘after'.

Hence time is not movement, but only movement in so far asit admits of enumeration. A proof



of this we discriminate the more or the less by number, but more or less movemert by time.
Timethenisakind of number. (Number, we must note, is used in two senses-both of what is
counted or the countable and aso of that with which we count. Time obvioudy iswhat is
counted, not that with which we count: there are different kinds of thing.) Just asmotionisa
perpetud succession, so dso istime. But every smultaneous time is sdf-identica; for the 'now'
asasubject is an identity, but it accepts different attributes. The 'now' measurestime, in o far as
time involves the 'before and after'.

The'now' in one senseis the same, in another it is not the same. In so far asit isin succession, it
isdifferent (which isjust what its being was supposed to mean), but its substratum is an identity:
for motion, as was said, goes with magnitude, and time, as we maintain, with mation. Smilarly,
then, there corresponds to the point the body which is carried along, and by which we are awvare
of the motion and of the 'before and after’ involved in it. Thisis an identical substratum (whether
apoint or astone or something ese of the kind), but it has different attributes as the sophists
assume that Coriscus being in the Lyceum is a different thing from Coriscus being in the
market-place. And the body which is carried aong is different, in so far asit isa one time here
and at another there. But the 'now’ corresponds to the body thet is carried dong, astime
corresponds to the motion. For it is by means of the body that is carried along that we become
aware of the 'before and after' the motion, and if we regard these as countable we get the 'now'.
Hence in these a0 the 'now' as substratum remains the same (for it iswhat is before and after in
movement), but what is predicated of it is different; for it isin so far asthe 'before and after’ is
numerable that we get the 'now'. Thisiswhat is most knowable: for, smilarly, motion is known
because of that which is moved, locomotion because of that which is carried. what is carried isa
red thing, the movement is not. Thus what is caled 'now' in one senseis dways the same; in
another it is not the same: for thisistrue dso of what is carried.

Clearly, too, if there were no time, there would be no 'now’, and vice versa. just as the moving
body and its locomotion involve each other mutudly, so too do the number of the moving body
and the number of its locomation. For the number of the locomotion istime, while the 'now'
corresponds to the moving body, and is like the unit of number.

Time, then, aso is both made continuous by the 'now' and divided at it. For here too thereisa
correspondence with the locomotion and the moving body. For the motion or locomotion is made
one by the thing which is moved, because it is one-not because it is one in its own nature (for
there might be pauses in the movement of such athing)-but because it is one in definition: for

this determines the movement as 'before’ and 'after’. Here, too there is a correspondence with the
point; for the point aso both connects and terminates the length-it is the beginning of one and the
end of another. But when you take it in thisway, using the one point as two, a pause is necessary,
if the same point is to be the beginning and the end. The 'now’ on the other hand, since the body
caried ismoving, is dways different.

Hence timeis not number in the sense in which there is 'number’ of the same point becauseit is
beginning and end, but rather as the extremities of aline form anumber, and not as the parts of
the line do so, both for the reason given (for we can use the middle point as two, so that on that
andogy time might stand till), and further because obvioudy the 'now’ is no part of time nor the
section any part of the movement, any more than the points are parts of the line-for it istwo lines



that are parts of oneline.

In so far then as the 'now’ isa boundary, it is not time, but an attribute of it; in o far asit
numbers, it is number; for boundaries belong only to that which they bound, but number (e.g.
ten) is the number of these horses, and belongs also e sewhere,

It is clear, then, that time is'number of movement in respect of the before and after’, and is
continuous Snce it is an attribute of what is continuous.

Part 12

The smallest number, in the strict sense of the word 'number’, is two. But of number as concrete,
sometimes there is aminimum, sometimes not: eg. of a'ling, the smalest in respect of
multiplicity istwo (or, if you like, one), but in respect of size thereis no minimum; for every line
isdivided ad infinitum. Hence it is so with time. In respect of number the minimum is one (or
two); in point of extent thereis no minimum.

It isclear, too, that time is not described asfast or dow, but as many or few and aslong or short.
For as continuousit islong or short and as a number many or few, but it is not fast or dow-any
more than any number with which we number isfast or dow.

Further, thereis the same time everywhere at once, but not the same time before and after, for
while the present change is one, the change which has happened and that which will happen are
different. Time is not number with which we count, but the number of things which are counted,
and this according as it occurs before or after is dways different, for the 'nows are different. And
the number of a hundred horses and a hundred men is the same, but the things numbered are
different-the horses from the men. Further, as a movement can be one and the same again and
again, sotoo cantime, eg. ayear or agpring or an autumn.

Not only do we measure the movement by the time, but adso the time by the movement, because
they define each other. The time marks the movement, sinceiit is its number, and the movement
the time. We describe the time as much or little, measuring it by the movement, just as we know
the number by what is numbered, e.g. the number of the horses by one horse as the unit. For we
know how many horses there are by the use of the number; and again by using the one horse as
unit we know the number of the horses itsdlf. So it iswith the time and the movement; for we
measure the movement by the time and vice versa It is naturd that this should happen; for the
movement goes with the distance and the time with the movement, because they are quanta and
continuous and divisble. The movement has these attributes because the distance is of this
nature, and the time has them because of the movement. And we measure both the distance by
the movement and the movement by the distance; for we say that the road islong, if the journey
islong, and that thisislong, if the road islong-the time, too, if the movement, and the
movement, if thetime.

Timeisameasure of mation and of being moved, and it measures the maotion by determining a
moation which will messure exactly the whole mation, as the cubit does the length by determining
an amount which will mesasure out the whole. Further 'to be in time means for movement, that



both it and its essence are measured by time (for smultaneoudy it measures both the movement
and its essence, and thisiswhat being in time meansfor it, that its essence should be measured).

Clearly then 'to bein time has the same meaning for other things dso, namely, that their being
should be measured by time. 'To be in time is one of two things: (1) to exist when time exigts,
(2) aswe say of some things that they are 'in number'. The latter means either what isa part or
mode of number-in generd, something which belongs to number-or that things have a number.

Now, since time is number, the 'now’ and the 'before and the like are in time, just as 'unit’ and
‘odd’ and ‘even’ are in number, i.e. in the sense that the one set belongs to number, the other to
time. But things are in time asthey arein number. If thisis so, they are contained by time as
thingsin place are contained by place.

Painly, too, to be in time does not mean to co-exig with time, any more than to be in motion or
in place means to co-exist with motion or place. For if 'to be in something' isto mean this, then
al thingswill bein anything, and the heaven will bein agrain; for whenthegrainis, thendsois
the heaven. But thisisamerdy incidental conjunction, whereas the other is necessarily involved:
that which isin time necessarily involves that thereistime when it is, and that which isin motion
thet there is motion wheniitis.

Sincewhat is'in time is 0 in the same sense aswhat isin number is so, atime greater than
everything in time can be found. So it is necessary that dl the things in time should be contained
by time, just like other things aso which are 'in anything', eg. the things 'in place by place.

A thing, then, will be affected by time, just as we are accustomed to say that time wastes things
away, and that al things grow old through time, and that there is oblivion owing to the lapse of
time, but we do not say the same of getting to know or of becoming young or fair. For timeis by
its nature the cause rather of decay, sinceit is the number of change, and change removes what
IS

Hence, plainly, things which are dways are not, as such, in time, for they are not contained time,
nor istheir being measured by time. A proof of thisistha none of them is affected by time,
which indicates thet they are not in time.

Sincetime is the measure of mation, it will be the measure of rest too-indirectly. For dl restisin
time. For it does not follow that whet isin time is moved, though what isin motion is necessarily
moved. For time is not mation, but 'number of motion': and what is &t ret, aso, can bein the
number of motion. Not everything that is not in motion can be said to be 'at rest’-but only that
which can be moved, though it actually is not moved, as was said above.

"To be in number' means that there is a number of the thing, and that its being is measured by the
number in whichitis Henceif athingis'in time it will be measured by time. But time will
measure what is moved and what is at rest, the one qua moved, the other qua at rest; for it will
measure their motion and rest respectively.

Hence what is moved will not be measurable by the time smply in so far asit has quantity, but



in so far asits motion has quantity. Thus none of the things which are neither moved nor a rest
areintime for 'to beintime is 'to be measured by time, while time is the measure of motion
and rest.

Fainly, then, neither will everything that does not exist be in time, i.e. those nonexistent things
that cannot exigt, asthe diagond cannot be commensurate with the sde.

Gengdly, if timeisdirectly the measure of motion and indirectly of other things, it isdear that a
thing whose existence is measured by it will have its existence in rest or maotion. Those things
therefore which are subject to perishing and becoming-generdly, those which a one time exig,

at another do not-are necessarily in time: for thereis agreeter time which will extend both

beyond their existence and beyond the time which measures their existence. Of things which do
not exist but are contained by time some were, e.g. Homer once was, some will be, eg. afuture
event; this depends on the direction in which time contains them; if on both, they have both
modes of exisence. Asto such things asit does not contain in any way, they neither were nor are
nor will be. These are those nonexistents whose opposites dways are, as the incommensurability
of the diagond dwaysis-and thiswill not be in time. Nor will the commensurakility, therefore;
hence this eterndly is not, because it is contrary to what eterndly is. A thing whose contrary is
not eterna can be and not be, and it is of such things that there is coming to be and passing away.

Part 13

The 'now' isthe link of time, as has been said (for it connects past and futuretime), anditisa
limit of time (for it is the beginning of the one and the end of the other). But thisis not obvious
asit iswith the point, which is fixed. It divides potentidly, and in o far asit is dividing the 'now'
isaways different, but in so far asit connectsit is dways the same, asit iswith mathematica
lines. For theintellect it is not dways one and the same point, Snce it is other and other when
onedividestheline but in so far asitisone, it isthe same in every respect.

So the'now" aso isin one way a potentid dividing of time, in another the termination of both
parts, and their unity. And the dividing and the uniting are the same thing and in the same
reference, but in essence they are not the same.

So one kind of 'now" is described in thisway: another is when the timeis near thiskind of 'now’.
'He will come now' because he will come to-day; 'he has come now' because he came to-day. But
the thingsin the Iliad have not happened 'now’, nor is the flood 'now’-not that the time from now
to them is not continuous, but because they are not near.

'At some time' means atime determined in relaion to the first of the two types of 'now’, eg. 'at
some time Troy was taken, and 'at some time' there will be aflood; for it must be determined
with reference to the 'now’. There will thus be a determinate time from this'now’ to that, and
there was such in reference to the past event. But if there be no time which is not 'sometime,
every timewill be determined.

Will time then fail? Surely nat, if motion always exids. Is time then dways different or doesthe
sametime recur? Clearly timeis, in the same way as motion is. For if one and the same motion



sometimes recurs, it will be one and the same time, and if not, not.

Since the 'now’ is an end and a beginning of time, not of the same time however, but the end of
that which is past and the beginning of that which isto come, it follows that, asthe circle has its
convexity and its concavity, in asensg, in the same thing, o timeisdways a abeginning and a
an end. And for thisreason it seems to be dways different; for the 'now’ is not the beginning and
the end of the same thing; if it were, it would be at the same time and in the same respect two
oppogtes. And time will not fall; for it isdways a abeginning.

'Presently’ or judt’ refers to the part of future time which is near the indivisible present 'now'
(‘When do you walk? 'Presently’, because the time in which he is going to do so is near), and to
the part of past time which is not far from the 'now' (When do you walk? 'l have just been
walking). But to say that Troy has just been taken-we do not say that, because it istoo far from
the 'now'. ‘Latdly’, too, refersto the part of past time which is near the present 'now’. 'When did
you go? ‘Latdy', if thetimeis near the existing now. 'Long ago' refersto the distant past.

‘Suddenly’ refers to what has departed from its former condition in atime imperceptible because
of itssmdlness, but it isthe nature of dl change to dter things from their former condition. In
time dl things comeinto being and pass away; for which reason some caled it the wisest of al
things, but the Pythagorean Paron caled it the most stupid, because in it we aso forget; and his
was the truer view. It is clear then thet it must be in itsdlf, as we said before, the condition of
degtruction rather than of coming into being (for change, in itself, makes things depart from their
former condition), and only incidentally of coming into being, and of being. A sufficient
evidence of thisis that nothing comes into being without itsef moving somehow and acting, but
athing can be destroyed even if it does not move a dl. And thisiswhat, as arule, we chiefly
mean by athing's being destroyed by time. Still, time does not work even this change; even this
sort of change takes place incidentaly in time.

We have gtated, then, that time exists and what it i, and in how many senses we spesk of the
'now’, and what 'at sometime, 'lately’, ‘presently’ or ‘just’, 'long ago’, and 'suddenly’ mean.

Part 14

These digtinctions having been drawn, it is evident that every change and everything that moves
isintime; for the digtinction of faster and dower exissin reference to dl change, anceit is
found in every ingance. In the phrase 'moving faster' | refer to that which changes before another
into the condition in question, when it moves over the same interva and with a regular
movement; eg. in the case of locomoation, if both things move dong the circumference of a
circle, or both dong agraght line, and smilarly in dl other cases. But what isbeforeisin time;
for we say 'before’ and "after’ with reference to the distance from the 'now’, and the 'now’ is the
boundary of the past and the future; so that Since 'nows arein time, the before and the after will
be in time too; for in that in which the 'now’ is, the distance from the 'now" will also be. But
‘before is used contrariwise with reference to past and to future time; for in the past we call
‘before’ what is farther from the 'now’, and ‘after’ what is nearer, but in the future we call the
nearer 'before and the farther "after’. So that since the 'before isin time, and every movement
involves a'before, evidently every change and every movement isin time.



It isdso worth congdering how time can be related to the soul; and why timeis thought to bein
everything, both in earth and in seaand in heaven. Isbecause it is an attribute, or Sate, or
movement (Snceit isthe number of movement) and dl these things are movable (for they aredl
in place), and time and movement are together, both in respect of potentidity and in respect of
actudity?

Whether if soul did not exist time would exist or not, is a question that may fairly be asked; for if
there cannot be some one to count there cannot be anything that can be counted, so that evidently
there cannot be number; for number is either what has been, or what can be, counted. But if
nothing but soul, or in soul reason, is qudified to count, there would not be time unless there
were soul, but only that of which timeisan attribute, i.e. if movement can exist without soul, and
the before and after are attributes of movement, and time is these qua numerable.

One might also raise the question what sort of movement time is the number of. Must we not say
‘of any kind"? For things both come into being in time and pass away, and grow, and are atered
intime, and are moved localy; thusit is of each movement qua movement that timeisthe

number. And S0 it isSmply the number of continuous movement, not of any particular kind of it.

But other things as well may have been moved now, and there would be a number of each of the
two movements. |s there another time, then, and will there be two equd times at once? Surdy
not. For atime that is both equa and smultaneous is one and the same time, and even those that
are not smultaneous are one in kind; for if there were dogs, and horses, and seven of each, it
would be the same number. So, too, movements that have smultaneous limits have the same
time, yet the one may in fact be fast and the other not, and one may be locomotion and the other
dteration; dill the time of the two changes is the same if their number aso is equd and
smultaneous; and for this reason, while the movements are different and separate, thetimeis
everywhere the same, because the number of equal and S multaneous movementsis everywhere
one and the same.

Now there is such athing as locomation, and in locomation thereisincluded circular movement,
and everything is measured by some one thing homogeneous with it, units by a unit, horsesby a
horse, and smilarly times by some definite time, and, as we said, time is measured by motion as
well as motion by time (this being so because by a motion definite in time the quantity both of
the motion and of the time is measured): if, then, what isfirg is the measure of everything
homogeneous with it, regular circular motion is above al ese the measure, because the number
of thisis the best known. Now neither dteration nor increase nor coming into being can be
regular, but locomotion can be. This dso iswhy time is thought to be the movement of the
sphere, viz. because the other movements are measured by this, and time by this movement.

Thisdso explains the common saying that human affairsform acircle, and thet thereisacircle
indl other things that have a naturd movement and coming into being and passing avay. Thisis
because dl other things are discriminated by time, and end and begin as though conforming to a
cyde for even timeitsdf isthought to be acircle. And this opinion again is held because timeis
the measure of thiskind of locomotion and isitself measured by such. So that to say that the
things that come into being form acircle isto say that thereisacircle of time; and thisisto say



that it is measured by the circular movement; for gpart from the measure nothing eseto be
measured is observed; the whole isjust a plurdity of measures.

It issad rightly, too, that the number of the sheep and of the dogs is the same number if the two
numbers are equd, but not the same decad or the same ten; just as the equilaterd and the scalene
are not the same triangle, yet they are the same figure, because they are both triangles. For things
are called the same so-and-so if they do not differ by adifferentia of thet thing, but not if they

do; eg. triangle differs from triangle by a differentia of triangle, therefore they are different
triangles, but they do not differ by adifferentia of figure, but are in one and the same division of

it. For afigure of the one kind isacircle and afigure of another kind of triangle, and a triangle of
onekind is equilateral and atriangle of another kind scadene. They are the same figure, then,

that, triangle, but not the same triangle. Therefore the number of two groups aso-isthe same
number (for their number does not differ by a differentia of number), but it is not the same

decad; for the things of which it is asserted differ; one group are dogs, and the other horses.

We have now discussed time-both time itsalf and the matters appropriate to the consideration of
it.

Book V

Part 1

Everything which changes does so in one of three senses. It may change (1) accidentally, asfor
ingance when we say that something musical walks, that which walks being something in which
gptitude for music is an accident. Again (2) athing is said without qudification to change
because something belonging to it changes, i.e. in Satements which refer to part of thething in
question: thus the body is restored to hedlth because the eye or the ches, that isto say a part of
the whole body, is restored to hedlth. And above dl thereis (3) the case of athing whichisin
moation neither accidentally nor in repect of something ese belonging to it, but in virtue of being
itsdf directly in motion. Here we have athing which is essentidly movable: and that which is so
isadifferent thing according to the particular variety of motion: for ingtance it may be athing
cgpable of dteration: and within the sphere of dterdtion it is again a different thing according as
it is capable of being restored to hedlth or capable of being heated. And there are the same
diginctionsin the case of the mover: (1) one thing causes motion accidentdly, (2) another
partidly (because something belonging to it causes mation), (3) another of itself directly, as, for
ingance, the physician hedls, the hand strikes. We have, then, the following factors: (a) on the
one hand that which directly causes motion, and (b) on the other hand that which isin motion:
further, we have (c) that in which motion takes place, namely time, and (distinct from these
three) (d) that from which and (€) that to which it proceeds: for every motion proceedsfrom
something and to something, that which is directly in motion being diginct from thet to which it
isin motion and that from which it isin motion: for instance, we may take the three things
‘wood, 'hot', and "cold', of which the first is that which isin moation, the second isthat to which
the motion proceeds, and the third is that from which it proceeds. Thisbeing so, it is clear that
the motion isin the wood, not in its form: for the motion is neither caused nor experienced by the
form or the place or the quantity. So we are left with amover, amoved, and agoa of motion. |
do not include the garting-point of motion: for it isthe god rather than the Sarting-point of



motion that gives its nameto a particular process of change. Thus 'perishing’ is change to not-
being, though it is dso true that that that which perishes changes from being: and 'becoming' is
change to being, though it is dso change from not-being.

Now adefinition of motion has been given aove, from which it will be seen that every god of
motion, whether it be aform, an affection, or aplace, isimmovable, as, for instance, knowledge
and heat. Here, however, adifficulty may be raised. Affections, it may be said, are motions, and
whiteness is an affection: thus there may be change to amoation. To thiswe may reply that it is
not whiteness but whitening that is amotion. Here aso the same distinctions are to be observed:
agod of motion may be so accidentally, or partialy and with reference to something other than
itsdf, or directly and with no reference to anything else: for instance, athing which is becoming
white changes accidentaly to an object of thought, the colour being only accidentdly the object
of thought; it changes to colour, because white isa part of colour, or to Europe, because Athens
isapart of Europe; but it changes essentidly to white colour. It isnow clear in what sensea
thing isin motion essentialy, accidentdly, or in respect of something other then itsdf, and in
what sense the phrase 'itsdlf directly’ is used in the case both of the mover and of the moved: and
it isaso clear that the motion is not in the form but in that which isin mation, that isto say ‘the
movable in activity'. Now accidenta change we may leave out of account: for it isto be found in
everything, at any time, and in any respect. Change which is not accidenta on the other hand is
not to be found in everything, but only in contraries, in things intermediate contraries, and in
contradictories, as may be proved by induction. An intermediate may be a starting-point of
change, since for the purposes of the change it serves as contrary to either of two contraries: for
the intermediate is in a sense the extremes. Hence we speak of the intermediate asin asense a
contrary relatively to the extremes and of either extreme as a contrary relatively to the
intermediate: for instance, the centrd note is low relatively-to the highest and high relatively to
the lowest, and grey islight reatively to black and dark relatively to white.

And gnce every change is from something to something-as the word itsalf (metabole) indicates,
implying something ‘after’ (meta) something else, that isto say something earlier and something
later-that which changes must change in one of four ways: from subject to subject, from subject

to nonsubject, from non-subject to subject, or from non-subject to non-subject, where by 'subject’
| mean what is affirmatively expressed. So it follows necessarily from what has been said above
that there are only three kinds of change, that from subject to subject, that from subject to non
subject, and that from non-subject to subject: for the fourth concelvable kind, that from non-
subject to nonsubject, is not change, as in that case there is no oppostion either of contraries or

of contradictories.

Now change from non-subject to subject, the relation being that of contradiction, is‘coming to
be'-'unqualified coming to be’ when the change takes place in an unqualified way, 'particular
coming to be’ when the change is change in aparticular character: for ingance, achange from
not-white to white is a coming to be of the particular thing, white, while change from unqudified
not-being to being is coming to be in an unqudified way, in respect of which we say that athing
‘comes to be' without qudification, not that it ‘comesto be' some particular thing. Change from
subject to non-subject is 'perishing'-'unqudified perishing’ when the change is from being to not-
being, 'particular perishing’ when the change isto the opposte negation, the digtinction being the
same as that made in the case of coming to be.



Now the expression 'not-being' is used in severa senses: and there can be motion neither of that
which ‘isnot' in respect of the affirmation or negation of a predicate, nor of that which ‘isnot' in
the sense that it only potentidly 'is, thet isto say the opposite of that which actudly ‘is inan
unquaified sense: for dthough that which is 'not-white' or 'not-good' may neverthelesshein
motion accidentaly (for example that which is 'not-white might be aman), yet thet which is
without quaification 'not-so-and-so' cannot in any sense be in motion: therefore it isimpossible
for that which is nat to be in motion. This being so, it follows that 'becoming’ cannot be a
motion: for it isthat which 'isnot' that 'becomes. For however trueit may be that it accidentaly
'becomes, it is nevertheess correct to say that it isthat which ‘is not' that in an unqualified sense
'becomes. And smilarly it isimpossible for that which ‘is not' to be at rest.

There are these difficulties, then, in the way of the assumption that that which ‘isnot' can bein
motion: and it may be further objected that, whereas everything which isin motion isin space,
that which 'isnot' is not in space: for then it would be somewhere.

S0, to0, perishing’ is not amoation: for amotion has for its contrary either another motion or ret,
whereas 'perishing' is the contrary of 'becoming'.

Since, then, every motion isakind of change, and there are only the three kinds of change
mentioned above, and since of these three those which take the form of 'becoming’ and
‘perishing, that is to say those which imply ardation of contradiction, are not motions: it
necessarily follows that only change from subject to subject is motion. And every such subject is
either acontrary or an intermediate (for a privation may be alowed to rank as a contrary) and
can be affirmatively expressed, as naked, toothless, or black. If, then, the categories are severdly
distinguished as Being, Qudlity, Place, Time, Rdaion, Quantity, and Activity or Passvity, it
necessaxily follows that there are three kinds of motion-quaitative, quantitative, and locdl.

Part 2

In respect of Substance there is no motion, because Substance has no contrary among things that
are. Nor isthere motion in respect of Relation: for it may happen that when one corrdative
changes, the other, dthough this does not itsdf change, is no longer gpplicable, so that in these
cases the motion is accidenta. Nor isthere maotion in respect of Agent and Patient-in fact there
can never be motion of mover and moved, because there cannot be motion of motion or
becoming of becoming or in generd change of change.

For in the fira place there are two senses in which motion of motion is concelvable. (1) The
motion of which there is motion might be concalved as subject; e.g. aman isin motion because
he changes from fair to dark. Can it be that in this sense motion grows hot or cold, or changes
place, or increases or decreases? Impossible: for change is not a subject. Or (2) can there be
motion of motion in the sense that some other subject changes from a change to another mode of
being, as eg. aman changesfrom faling ill to getting well? Even thisis possble only in an
accidental sense. For, whatever the subject may be, movement is change from one form to
another. (And the same holds good of becoming and perishing, except that in these processes we
have a change to a particular kind of opposite, while the other, motion, is a change to a different



kind.) So, if thereisto be motion of motion, that which is changing from health to sickness must
samultaneoudy be changing from this very change to ancther. It is dear, then, that by thetime
that it has become sick, it must also have changed to whatever may be the other change
concerned (for that it should be at ret, though logicaly possible, is excluded by the theory).
Moreover this other can never be any casua change, but must be a change from something
definite to some other definite thing. So in this case it must be the opposite change, viz.
convaescence. It isonly accidentaly that there can be change of change, eg. thereisachange
from remembering to forgetting only because the subject of this change changes at onetimeto
knowledge, a another to ignorance.

In the second place, if there is to be change of change and becoming of becoming, we shdl have
aninfiniteregress. Thusiif one of a series of changesisto be achange of change, the preceding
change must dso be s0: eg. if Smple becoming was ever in process of becoming, then that
which was becoming smple becoming was aso in process of becoming, so that we should not
yet have arrived at what was in process of smple becoming but only at what was dready in
process of becoming in process of becoming. And this again was sometime in process of
becoming, so that even then we should not have arrived at what was in process of Smple
becoming. And Sncein an infinite series thereis no firgt term, here there will be no first stage
and therefore no following stage ether. On this hypothes's, then, nothing can become or be
moved or change.

Thirdly, if athing is capable of any particular motion, it is aso capable of the corresponding
contrary motion or the corresponding coming to rest, and athing that is capable of becoming is
aso cagpable of perishing: consequently, if there be becoming of becoming, that whichisin
process of becoming isin process of perishing at the very moment when it has reached the stage
of becoming: since it cannot be in process of perishing when it isjust beginning to become or
after it has ceased to become: for that which isin process of perishing must be in existence.

Fourthly, there must be a substrate underlying al processes of becoming and changing. What can
this be in the present case? It is ether the body or the soul that undergoes ateration: what is it
that correspondingly becomes motion or becoming? And again what isthe goa of their motion?
It must be the motion or becoming of something from something to something se. But in what
sense can this be s0? For the becoming of learning cannot be learning: so neither can the
becoming of becoming be becoming, nor can the becoming of any process be that process.

Findly, since there are three kinds of motion, the substratum and the god of motion must be one
or other of these, e.g. locomotion will have to be dtered or to be locally moved.

To sum up, then, Snce everything that is moved is moved in one of three ways, elther
accidentdly, or partidly, or essentialy, change can change only accidentdly, as eg. when aman
who is being restored to hedth runs or learns. and accidenta change we have long ago decided
to leave out of account.

Since, then, mation can belong neither to Being nor to Relation nor to Agent and Petient, it
remains that there can be mation only in respect of Qudity, Quantity, and Place: for with each of
these we have a pair of contraries. Motion in respect of Qudity let us call dteration, agenerd



designation that is used to include both contraries: and by Qudity | do not here mean a property
of substance (in that sense that which congtitutes a specific distinction isa quality) but a passve
qudity in virtue of which athing is said to be acted on or to be incapable of being acted on.
Moation in respect of Quantity has no name that includes both contraries, but it is caled increase
or decrease according as one or the other is designated: that isto say motion in the direction of
complete magnitude is increase, motion in the contrary direction is decrease. Mation in respect

of Place has no name ether generd or particular: but we may designae it by the generd name of
locomoation, though gtrictly the term 'locomotion'’ is gpplicable to things that change their place
only when they have not the power to come to a stand, and to things that do not move themsalves
locdly.

Change within the same kind from alesser to a greater or from a greater to alesser degreeis
dteration: for it ismotion ether from a contrary or to a contrary, whether in an unqudified or in
aqudified sense: for change to alesser degree of aquality will be caled change to the contrary

of that qudlity, and change to a greater degree of aqudity will be regarded as change from the
contrary of that qudity to the qudity itsdlf. It makes no difference whether the change be

qudified or unqudified, except that in the former case the contraries will have to be contrary to
one another only in aqudified sense: and athing's possessng aqudity in agreater or in alesser
degree means the presence or absence in it of more or less of the opposite quality. It isnow clear,
then, that there are only these three kinds of motion.

The term 'immovable we gpply in the firgt place to that which is absolutely incapable of being
moved (just as we correspondingly apply the term invisible to sound); in the second place to that
which is moved with difficulty after along time or whose movement is dow at the Sart-in fact,
what we describe as hard to move; and in the third place to that which is naturaly designed for
and cgpable of motion, but is not in motion when, where, and asit naturaly would be so. This
lagt isthe only kind of immovable thing of which | use the term 'being at rest”: for rest is contrary
to motion, so that rest will be negation of motion in that which is capable of admitting motion.

The foregoing remarks are sufficient to explain the essentia nature of motion and re<t, the
number of kinds of change, and the different varieties of motion.

Part 3

Let us now proceed to define the terms 'together' and 'gpart’, 'in contact', 'between’, 'in
succession', ‘contiguous, and ‘continuous, and to show in what circumstances each of these
termsis naturaly gpplicable.

Things are said to be together in place when they arein one place (in the Strictest sense of the
word 'place’) and to be apart when they are in different places.

Things are said to be in contact when their extremities are together.
That which a changing thing, if it changes continuoudy in a natura manner, naturdly reaches

before it reaches that to which it changes last, is between. Thus 'between' implies the presence of
at least three things: for in aprocess of changeit isthe contrary that is'last’: and athing is moved



continuoudly if it leaves no gap or only the smallest possible gap in the materid-not in thetime
(for agap in the time does not prevent things having a 'between', while, on the other hand, there
is nothing to prevent the highest note sounding immediately after the lowest) but in the materid
in which the mation takes place. Thisis manifestly true not only in loca changes but in every
other kind as wdll. (Now every change implies a pair of opposites, and opposites may be either
contraries or contradictories, since then contradiction admits of no mean term, it is obvious that
'between’ must imply apair of contraries) That islocaly contrary which ismogt distant in a
graght line for the shortest lineis definitdly limited, and that which is definitdy limited
congtitutes a measure.

A thing is'in succession’ when it is after the beginning in position or in form or in some other
respect in which it is definitely so regarded, and when further there is nothing of the same kind
asitsdf between it and that to which it isin successon, eg. alineor linesif it isaline aunit or
unitsif it isaunit, ahouseif it isahouse (there is nothing to prevent something of a different
kind being between). For that which isin successon isin succession to a particular thing, and is
something posterior: for oneis not 'in successon' to two, nor isthe first day of the month to be
second: in each case the latter is'in successon' to the former.

A thing that isin succession and touches is 'contiguous. The ‘continuous is a subdivison of the
contiguous:. things are caled continuous when the touching limits of each become one and the
same and are, as the word implies, contained in each other: continuity isimpossbleif these
extremities are two. This definition makes it plain that continuity belongs to things that naturally
in virtue of their mutua contact form a unity. And in whatever way that which holds them
together is one, so too will the whole be one, eg. by arivet or glue or contact or organic union.

It is obviousthat of these terms'in succession' isfirst in order of analyss: for that which touches
is necessarily in succession, but not everything that isin succession touches: and so successonis
aproperty of things prior in definition, eg. numbers, while contact is not. And if thereis
continuity there is necessarily contact, but if there is contact, that aone does not imply
continuity: for the extremities of things may be ‘together’ without necessarily being one: but they
cannot be one without being necessarily together. So natural junction islast in coming to be: for
the extremities must necessarily come into contact if they are to be naturaly joined: but things
that are in contact are not al naturally joined, while there is no contact clearly thereisno natura
junction either. Hence, if as some say "point’ and ‘unit’ have an independent existence of their
own, it isimpossible for the two to be identicd: for points can touch while units can only bein
succession. Moreover, there can dways be something between points (for dl linesare
intermediate between points), whereas it is not necessary that there should possibly be anything
between units: for there can be nothing between the numbers one and two.

We have now defined what is meant by ‘together’ and 'apart’, 'contact’, 'between’ and 'in
succession’, ‘contiguous and ‘continuous: and we have shown in what circumstances each of
these termsiis applicable.

Part 4

There are many sensesin which motion is said to be 'one': for we use the term ‘oné' in many



SENSeS.

Motion is one generically according to the different categories to which it may be assgned: thus
any locomotion is one genericdly with any other locomotion, whereas dteration is different
genericdly from locomotion.

Moation is one specificaly when besides being one genericdly it aso takes place in a species
incgpable of subdivison: e.g. colour has specific differences: therefore blackening and whitening
differ pecificaly; but a al events every whitening will be specificaly the same with every

other whitening and every blackening with every other blackening. But whiteis not further
subdivided by specific differences: hence any whitening is specificaly one with any other
whitening. Where it happens that the genusis at the same time a species, it is clear that the
moation will then in a sense be one pecificaly though not in an unqudified sense: learming isan
example of this, knowledge being on the one hand a species of apprehension and on the other
hand a genus including the various knowledges. A difficulty, however, may beraised asto
whether amotion is specificaly one when the same thing changes from the same to the same,
e.g. when one point changes again and again from a particular place to aparticular plece: if this
motion is specificadly one, circular motion will be the same as rectilinear motion, and rolling the
same aswalking. But is not this difficulty removed by the principle dready laid down that if thet
in which the motion takes place is specificdly different (asin the present instance the circular
path is specificaly different from the sraight) the mation itsef is dso different? We have
explained, then, what is meant by saying that motion is one genericdly or one specificdly.

Mation isonein an unqudified sense when it is one essentidly or numericaly: and the following
digtinctions will make clear what this kind of motion is. There are three classes of thingsin
connexion with which we spesk of motion, the ‘that which', the 'that in which', and the 'that
during which'. I mean that there must he something that isin motion, eg. aman or gold, and it
must be in mation in something, eg. aplace or an afection, and during something, for dl mation
takes place during atime. Of these three it is the thing in which the motion takes place that
makes it one genericaly or soecificaly, it isthe thing moved that makes the motion onein
subject, and it is the time that makes it consecutive: but it is the three together that make it one
without qudification: to effect this, that in which the motion takes place (the species) must be
one and incapable of subdivision, that during which it takes place (the time) must be one and
unintermittent, and that which isin motion must be one-not in an accidenta sense (i.e. it must be
one as the white that blackensis one or Coriscus who walksis one, not in the accidenta sensein
which Coriscus and white may be one), nor merely in virtue of community of nature (for there
might be a case of two men being restored to hedlth at the same time in the same way, e.g. from
inflammeation of the eye, yet this motion is not redly one, but only specificdly one).

Suppose, however, that Socrates undergoes an dteration specificaly the same but at onetime
and again at another: in this caseif it is possible for that which ceased to be again to comeinto
being and remain numericaly the same, then this motion too will be one: otherwise it will be the
same but not one. And &kin to this difficulty there is another; viz. is hedth one? and generdly are
the states and affections in bodies severaly one in essence dthough (asis clear) the things that
contain them are obvioudy in motion and in flux? Thus if a person's hedlth at daybreak and at
the present moment is one and the same, why should not this heglth be numerically one with that



which he recovers after an interval? The same argument applies in each case. Thereis, however,
we may answer, this difference: that if the states are two then it follows smply from this fact that
the activities must dso in point of number be two (for only that which is numericaly one can
giveriseto an activity that is numericaly one), but if the Sate is one, thisisnot in itsdf enough

to make us regard the activity aso as one: for when a man ceases waking, the walking no longer
is, but it will again be if he beginsto walk again. But, be thisas it may, if in the above ingance
the hedth is one and the same, then it must be possible for that which is one and the sameto
come to be and to cease to be many times. However, these difficulties lie outsde our present

inquiry.

Since every motion is continuous, amotion thet is onein an unquaified sense must (since every
motion is divisble) be continuous, and a continuous motion must be one. There will not be
continuity between any motion and any other indiscriminately any more than there is between
any two things chosen a random in any other sphere: there can be continuity only when the
extremities of the two things are one. Now some things have no extremities a dl: and the
extremities of others differ specificaly dthough we give them the same name of 'end’: how
should eg. the 'end' of aline and the 'end’ of walking touch or come to be one? Motions that are
not the same ether specificaly or genericdly may, it istrue, be consecutive (e.g. a man may run
and then a oncefal ill of afever), and again, in the torch-race we have consecutive but not
continuous locomoation: for according to our definition there can be continuity only when the
ends of the two things are one. Hence motions may be consecutive or successive in virtue of the
time being continuous, but there can be continuity only in virtue of the motions themselves being
continuous, that is when the end of each is one with the end of the other. Motion, therefore, that
isin an unqudified sense continuous and one must be specificdly the same, of onething, and in
onetime. Unity isrequired in respect of timein order that there may be no interval of
immobility, for where there is intermisson of motion there must be rest, and amoation that
includes intervas of rest will be not one but many, so that amotion that is interrupted by
dationariness is not one or continuous, and it is so interrupted if thereisan intervd of time. And
though of amotion that is not specificaly one (even if the time is unintermittent) thetime is one,
the motion is specificdly different, and so cannot redly be one, for motion that is one must be
specificaly one, though motion that is specificaly oneis not necessarily one in an unqudified
sense. We have now explained what we mean when we cal amotion one without qualification.

Further, amotion is dso said to be one genericaly, specificaly, or essentidly wheniit is
complete, just as in other cases completeness and wholeness are characterigtics of what is one:
and sometimes amotion even if incomplete is said to be one, provided only that it is continuous.

And besides the cases dready mentioned there is another in which amotion is said to be one, viz.
when it isregular: for in asense amotion that isirregular is not regarded as one, thet title
belonging rather to that which isregular, as a sraight lineisregular, the irregular being as such
divisble. But the difference would seem to be one of degree. In every kind of motion we may
have regularity or irregularity: thus there may be regular dteration, and locomotion in aregular
path, eg. in acircle or on astraight line, and it is the same with regard to increase and decreese.
The difference that makes amotion irregular is sometimes to be found in its path: thus amotion
cannot be regular if its path is an irregular magnitude, e.g. abrokenline, aspira, or any other
magnitude that is not such that any part of it taken at random fits on to any other that may be



chosen. Sometimesit isfound neither in the place nor in the time nor in the god but in the
manner of the motion: for in some cases the motion is differentiated by quickness and downess.
thusif its velocity is uniform amotion isregular, if not it isirregular. So quickness and downess
are not species of motion nor do they condtitute specific differences of motion, because this
digtinction occurs in connexion with dl the distinct gpecies of motion. The same is true of
heaviness and lightness when they refer to the same thing: eg. they do not specificaly
disinguish earth from itsdf or fire from itsdf. Irregular motion, therefore, while in virtue of
being continuous it isone, is 0 in alesser degree, asis the case with locomotion in abroken
line: and alesser degree of something dways means an admixture of its contrary. And since
every motion that is one can be both regular and irregular, motions that are consecutive but not
specificaly the same cannot be one and continuous. for how should a motion composed of
dteration and locomotion be regular? If amotion isto be regular its parts ought to fit one
another.

Part 5

We have further to determine what motions are contrary to each other, and to determine smilarly
how it iswith rest. And we have firgt to decide whether contrary motions are motions
repectively from and to the same thing, e.g. amotion from health and a motion to hedlth (where
the opposition, it would seem, is of the same kind as that between coming to be and ceasing to
be); or motions respectively from contraries, e.g. amotion from health and a motion from
disease; or motions respectively to contraries, e.g. amotion to heath and a motion to disease; or
motions respectively from a contrary and to the opposite contrary, e.g. a motion from headth and
amotion to disease; or motions respectively from a contrary to the opposite contrary and from
the latter to the former, eg. amotion from hedth to disease and a motion from disease to hedlth:
for motions must be contrary to one another in one or more of these ways, as thereis no other
way in which they can be opposed.

Now motions respectively from a contrary and to the opposite contrary, e.g. amotion from hedth
and amotion to disease, are not contrary motions:. for they are one and the same. (Y et their
essence is not the same, just as changing from hedth is different from changing to disease)) Nor
are motion respectively from a contrary and from the opposite contrary contrary motions, for a
motion from acontrary is a the same time amoation to acontrary or to an intermediate (of this,
however, we shall speek later), but changing to a contrary rather than changing from a contrary
would seem to be the cause of the contrariety of motions, the latter being the loss, the former the
gain, of contrariness. Moreover, each several motion takes its name rather from the goa than
from the starting-point of change, e.g. motion to health we cal convaescence, motion to disease
sckening. Thus we are left with motions respectively to contraries, and motions respectively to
contraries from the opposite contraries. Now it would seem that motions to contraries are &t the
same time motions from contraries (though their essence may not be the same; 'to hedth' is
digtinct, | mean, from ‘from disease, and ‘from hedth’ from 'to disease).

Since then change differs from motion (motion being change from a particular subject to a
particular subject), it follows that contrary motions are motions respectively from a contrary to
the opposite contrary and from the latter to the former, eg. amotion from hedlth to disease and a
motion from disease to hedlth. Moreover, the consideration of particular examples will dso show



what kinds of processes are generdly recognized as contrary: thusfaling ill is regarded as
contrary to recovering one's health, these processes having contrary goals, and being taught as
contrary to being led into error by another, it being possible to acquire error, like knowledge,
either by one's own agency or by that of another. Similarly we have upward locomotion and
downward locomotion, which are contrary lengthwise, locomotion to the right and locomotion to
the left, which are contrary breadthwise, and forward locomotion and backward |ocomoation,
which too are contraries. On the other hand, a process smply to a contrary, e.g. that denoted by
the expresson 'becoming white, where no tarting-point is specified, is a change but not a
motion. And in dl cases of athing that has no contrary we have as contraries change from and
change to the same thing. Thus coming to beis contrary to ceasing to be, and losing to gaining.
But these are changes and not motions. And wherever apair of contraries admit of an
intermedliate, motions to that intermediate must be held to be in a sense motions to one or other
of the contraries: for the intermediate serves as a contrary for the purposes of the motion, in
whichever direction the change may be, eg. grey in amotion from grey to white takes the place
of black as gtarting-point, in amotion from white to grey it takes the place of black as god, and
in amotion from black to grey it takes the place of white as god: for the middleis opposed in a
sense to ether of the extremes, as has been said above. Thus we see that two motions are
contrary to each other only when one is a motion from a contrary to the opposte contrary and the
other isamotion from the latter to the former.

Part 6

But since amotion appears to have contrary to it not only another motion but also a Sate of res,
we must determine how thisis so. A motion hasfor its contrary in the strict sense of the term
another motion, but it dso has for an opposite a state of rest (for rest isthe privation of motion
and the privation of anything may be cdled its contrary), and motion of one kind hasfor its
opposite rest of that kind, e.g. loca motion has local rest. This statement, however, needs further
qudification: there remains the question, is the opposite of remaining at a particular place motion
from or motion to that place? It is surely clear that Since there are two subjects between which
motion takes place, motion from one of these (A) to its contrary (B) has for its opposite
remaining in A while the reverse mation has for its opposte remaining in B. At the sametime
these two are adso contrary to each other: for it would be absurd to suppose that there are
contrary motions and not opposite states of rest. States of rest in contraries are opposed. To take
an example, adate of rest in headth is (1) contrary to a state of rest in disease, and (2) the motion
to which it is contrary isthat from hedlth to disease. For (2) it would be absurd that its contrary
motion should be that from disease to hedth, Snce mation to thet in which athing isat rest is
rather a coming to rest, the coming to rest being found to come into being smultaneoudy with

the mation; and one of these two motionsit must be. And (1) rest in whitenessis of course not
contrary to rest in hedlth.

Of dl things that have no contraries there are opposite changes (viz. change from the thing and
change to the thing, e.g. change from being and change to being), but no mation. So, too, of such
things there is no remaining though there is aosence of change. Should there be a particular
subject, absence of changein its being will be contrary to absence of change in its not-being.

And here adifficulty may beraised: if not-being is not a particular something, whet isit, it may

be asked, that is contrary to absence of change in athing's being? and is this absence of change a



date of rest?If it is, then ether it isnot true that every state of rest is contrary to amotion or dse
coming to be and ceasing to be are motion. It is clear then that, Snce we exclude these from
among moations, we must not say that this absence of change is a Sate of rest: we must say that it
issmilar to adate of rest and cal it absence of change. And it will have for its contrary ether
nothing or absence of change in the thing's not-being, or the ceasing to be of the thing: for such
ceasing to beis change from it and the thing's coming to be is change to it.

Again, afurther difficulty may beraised. How isit, it may be asked, that whereasin local change
both remaining and moving may be natural or unnaturd, in the other changesthisis not so? e.g.
dteration is not now natural and now unnatura, for convaescence is no more natura or
unnaturd than faling ill, whitening no more naturd or unnaturd than blackening; so, too, with
increase and decrease: these are not contrary to each other in the sense that either of them is
natural while the other is unnatura, nor is one increase contrary to another in this sense; and the
same account may be given of becoming and perishing: it is not true that becoming is natura and
perishing unnatura (for growing old is naturd), nor do we observe one becoming to be natura
and another unnatura. We answer that if what hgppens under violence is unnatura, then violent
perishing is unnatura and as such contrary to natura perishing. Are there then aso some
becomings that are violent and not the result of natura necessity, and are therefore contrary to
natural becomings, and violent increases and decreases, eg. the rapid growth to maturity of
profligates and the rapid ripening of seeds even when not packed close in the earth? And how is
it with dterations? Surely just the same: we may say that some dterations are violent while
others are naturd, e.g. patients dter naturadly or unnaturaly according as they throw off fevers
on the critica days or not. But, it may be objected, then we shall have perishings contrary to one
another, not to becoming. Certainly: and why should not thisin a sense be 0? Thusit isso if one
perishing is pleasant and ancther painful: and so one perishing will be contrary to another not in
an unqudified sense, but in so far as one has this qudity and the other that.

Now motions and states of rest universaly exhibit contrariety in the manner described above,

e.g. upward motion and rest above are respectively contrary to downward motion and rest below,
these being instances of loca contrariety; and upward locomotion belongs naturdly to fire and
downward to earth, i.e. the locomotions of the two are contrary to each other. And again, fire
moves up naturaly and down unnaurdly: and its naturd motion is certainly contrary to its
unnaturd mation. Smilarly with remaining: remaining above is contrary to motion from above
downwards, and to earth this remaining comes unnaturdly, this motion naturaly. So the

unnaturd remaining of athing is contrary to its natura motion, just aswe find asmilar

contrariety in the motion of the same thing: one of its motions, the upward or the downward, will
be natura, the other unnaturd.

Here, however, the question arises, has every state of rest that is not permanent a becoming, and
isthis becoming a coming to a tandtill? If so, there must be a becoming of that which is at rest
unnaturdly, eg. of earth at rest above: and therefore this earth during the time that it was being
carried violently upward was coming to a sanddtill. But whereas the velocity of that which
comes to a standstill seems dwaysto increasse, the velocity of that which is carried violently
seems dwaysto decrease: S0 it will hein agtate of rest without having become so. Moreover
‘coming to a sanddtill’ is generdly recognized to be identicd or at least concomitant with the
locomotion of athing to its proper place.



Thereis dso another difficulty involved in the view that remaining in a particular placeis

contrary to motion from that place. For when athing is moving from or discarding something, it
dill appears to have that which is being discarded, so that if agtate of rest isitself contrary to the
motion from the state of rest to its contrary, the contraries rest and motion will be smultaneoudy
predicable of the same thing. May we not say, however, that in o far asthe thing is il
daionary it isin adate of rest in aqudified sense? For, in fact, whenever athing isin motion,
part of it is a the Sarting-point while part is a the god to which it is changing: and consequently
amoation findsits true contrary rather in another motion than in a Sate of rest.

With regard to motion and rest, then, we have now explained in what sense each of them is one
and under what conditions they exhibit contrariety.

[With regard to coming to a standstill the question may be raised whether there is an opposite
date of rest to unnatural aswell asto natural motions. It would be absurd if this were not the
cae for athing may remain gill merdly under violence: thus we shdl have athing being ina
non-permanent state of rest without having become so. But it is clear that it must be the case: for
just asthereis unnaturd mation, so, too, athing may be in an unnaturd state of rest. Further,
some things have anatural and an unnaturd motion, eg. fire has anatura upward motion and an
unnaturd downward motion: isit, then, this unnatural downward motion or isit the natural
downward motion of earth that is contrary to the natura upward motion? Surely it is clear that
both are contrary to it though not in the same sense: the naturd motion of earth is contrary
inasmuch as the motion of fire is aso natura, wheress the upward mation of fire as being natura
is contrary to the downward motion of fire as being unnaturd. The same istrue of the
corresponding cases of remaining. But there would seem to be a sense in which a gate of rest
and amotion are opposites.]

Book VI

Part 1

Now if the terms ‘continuous, 'in contact', and 'in succession’ are understood as defined above
things being 'continuous if their extremities are one, 'in contact' if their extremities are together,
and 'in succession' if thereis nothing of their own kind intermediate between them-nothing thet is
continuous can be composad 'of indivisbles: e.g. aline cannot be composed of points, the line
being continuous and the point indivisble. For the extremities of two points can neither be one
(gnce of an indivigble there can be no extremity as distinct from some other part) nor together
(snce that which has no parts can have no extremity, the extremity and the thing of whichiitis
the extremity being distinct).

Moreover, if that which is continuous is composed of points, these points must be either
continuous or in contact with one another: and the same reasoning appliesin the case of dll
indivisbles. Now for the reason given above they cannot be continuous. and one thing can bein
contact with another only if wholeisin contact with whole or part with part or part with whole.
But since indivisbles have no parts, they must be in contact with one another as whole with
whole. And if they are in contact with one another as whole with whole, they will not be



continuous. for that which is continuous has ditinct parts. and these partsinto whichiitis
divisble are different in thisway, i.e. spatidly separate.

Nor, again, can apoint bein successon to apoint or amoment to amoment in such away that
length can be composed of points or time of moments: for things are in successon if thereis
nothing of their own kind intermediate between them, wheress that which isintermediate
between pointsis dways aline and that which is intermediate between momentsis dwaysa
period of time.

Again, if length and time could thus be composed of indivisibles, they could be divided into
indivisbles, snce eech isdivishble into the parts of which it is composed. But, as we saw, no
continuous thing is divisble into things without parts. Nor can there be anything of any other

kind intermediate between the parts or between the moments: for if there could be any such thing
it isclear that it mugt be ether indivisble or divisble, and if it isdivisble, it must be divisble
ather into indivisbles or into divishles thet are infinitely divisble, in which caseit is

continuous.

Moreover, it is plain that everything continuousis divishble into divigbles that are infinitely
divisble for if it were divisble into indivishbles, we should have an indivisble in contact with
an indivisble, since the extremities of things that are continuous with one another are one and
arein contact.

The same reasoning gpplies equally to magnitude, to time, and to motion: ether dl of these are
composed of indivisbles and are divishle into indivisbles, or none. This may be made clear as
folows. If amagnitude is composed of indivishbles, the motion over that magnitude must be
composed of corresponding indivisble motions: eg. if the magnitude ABG is composed of the
indivishles A, B, G, each corresponding part of the motion DEZ of O over ABG isindivisble.
Therefore, Snce where there is motion there must be something that isin motion, and where
there is something in mation there must be motion, therefore the being-moved will aso be
composed of indivisbles. So O traversed A when its motion was D, B when its motion was E,
and G dmilarly when its motion was Z. Now athing that is in motion from one place to another
cannot a the moment when it was in maotion both be in motion and a the same time have
completed its motion at the place to which it wasin motion: eg. if aman iswalking to Thebes,
he cannot be walking to Thebes and at the same time have completed hiswalk to Thebes: and, as
we saw, O traverses athe partless section A in virtue of the presence of the motion D.
Consequently, if O actudly passed through A after being in process of passing through, the
motion must be divisble: for a the time when O was passing through, it neither was a rest nor
had completed its passage but was in an intermediate sate: while if it is passing through and has
completed its passage a the same moment, then that which iswaking will & the moment when
it iswaking have completed itswak and will be in the place to which it iswalking; that isto
say, it will have completed its motion at the place to which it isin mation. And if athing isin
motion over the whole Kbg and itsmation isthethree D, E, and Z, and if it isnot in motion at dl
over the partless section A but has completed its motion over it, then the motion will consst not
of motions but of starts, and will take place by athing's having completed a motion without
being in maotion: for on this assumption it has completed its passage through A without passing
through it. So it will be possible for athing to have completed awalk without ever waking: for



on this assumption it has completed awak over a particular distance without walking over that
distance. Since, then, everything must be ether a rest or in motion, and O istherefore a rest in
each of the sections A, B, and G, it follows that athing can be continuoudy at rest and at the
same time in mation: for, aswe saw, O isin motion over thewhole ABG and at rest in any part
(and consequently in the whaole) of it. Moreover, if the indivisbles composing DEZ are motions,
it would be possible for athing in spite of the presencein it of motion to be not in motion but a
rest, whileif they are not motions, it would be possible for motion to be composed of something
other than motions.

And if length and mation are thus indivisible, it is neither more nor less necessary thet time dso
be smilarly indivisble, that isto say be composad of indivisble moments: for if the whole
disanceisdivisble and an equa veocity will cause athing to pass through less of it inlesstime,
the time must dso be divisble, and conversdy, if the time in which athing is carried over the
section A isdivishle, this section A must dso be divishle.

Part 2

And snce every magnitude is divisble into magnitudes-for we have shown that it isimpossble
for anything continuous to be compaosed of indivishle parts, and every magnitude is continuous-
it necessarily follows that the quicker of two things traverses a grester magnitude in an equd
time, an equa magnitude in lesstime, and a grester magnitude in lesstime, in conformity with

the definition sometimes given of 'the quicker'. Supposethat A is quicker than B. Now since of
two things that which changes sooner is quicker, in thetime ZH, in which A has changed from G
to D, B will not yet have arrived at D but will be short of it: so that in an equa time the quicker
will pass over a grester magnitude. More than this, it will pass over a grester magnitudein less
time for inthetime in which A has arrived & D, B being the dower has arrived, let us say, a E.
Then since A has occupied the whole time ZH in arriving a D, will have arrived a O in lesstime
than this, say ZK. Now the magnitude GO that A has passed over is greater than the magnitude
GE, and the time ZK isless than the whole time ZH: so that the quicker will pass over a greater
magnitude in lesstime. And from thisit isaso dear that the quicker will pass over an equa
magnitude in less time than the dower. For Since it passes over the greater magnitudein lesstime
than the dower, and (regarded by itsalf) passes over LM the greater in more time than LX the
lesser, the time PRh in which it passes over LM will be more than the time PS, which it passes
over LX: o that, the time PRh being less than the time PCh in which the dower passes over LX,
the time PS will aso be less than the time PX: for it isless than the time PRh, and that which is
less than something ese that islessthan athing is dso itsdlf less than that thing. Hence it follows
that the quicker will traverse an equa magnitude in less time than the dower. Again, sncethe
motion of anything must dways occupy ether an equd time or less or more time in comparison
with that of another thing, and since, whereas athing is dower if its motion occupies more time
and of equa vedocity if its motion occupies an equd time, the quicker is neither of equal velocity
nor dower, it follows that the motion of the quicker can occupy neither an equd time nor more
time. It can only be, then, that it occupies lesstime, and thus we get the necessary consequence
that the quicker will pass over an equa magnitude (aswell as agrester) in lesstime than the
dower.

And Snce every mation isin time and amotion may occupy any time, and the motion of



everything thet isin motion may be ether quicker or dower, both quicker motion and dower
moation may occupy any time: and this being o, it necessaxily follows that time dso is
continuous. By continuous | mean that which is divisbleinto divisbles thet are infinitely
divisble and if we take this as the definition of continuous, it follows necessrily that timeis
continuous. For since it has been shown that the quicker will pass over an equa magnitude in
less time than the dower, supposethat A is quicker and B dower, and that the dower has
traversed the magnitude GD in the time ZH. Now it is clear that the quicker will traverse the
same magnitudein lesstime than this: let us say in the time ZO. Again, since the quicker has
passed over the whole D in the time ZO, the dower will in the same time pass over GK, say,
which islessthan GD. And since B, the dower, has passed over GK in the time ZO, the quicker
will pass over it in lesstime o that the time ZO will again be divided. And if thisis divided the
magnitude GK will aso be divided just as GD was. and again, if the magnitude is divided, the
time will o be divided. And we can carry on this process for ever, taking the dower after the
quicker and the quicker after the dower dternately, and using what has been demondtrated at
each stlage as anew point of departure: for the quicker will divide the time and the dower will
divide the length. If, then, this aternation ways holds good, and & every turn involves a
divison, it is evident that dl time must be continuous. And at the sametimeit is clear that dl
magnitude is dso continuous, for the divisons of which time and magnitude respectively are
susceptible are the same and equal.

Moreover, the current popular arguments make it plain that, if timeis continuous, magnitude is
continuous aso, inasmuch as a thing asses over hdf a given magnitude in haf the time taken to
cover the whole: in fact without qualification it passes over aless magnitude in lesstime; for the
divisons of time and of magnitude will be the same. And if ether isinfinite, so isthe other, and
the one is s0 in the same way asthe other; i.e. if timeisinfinite in respect of its extremities,
length isdso infinite in respect of its extremities: if imeisinfinitein respect of divishility,

length isdso infinite in respect of divighility: and if timeisinfinite in both repects, magnitude
isdso infinite in both repects.

Hence Zeno's argument makes a fase assumption in asserting that it isimpossible for athing to
pass over or severdly to come in contact with infinite things in afinite time. For there are two
senses in which length and time and generaly anything continuous are cadled ‘infinite’: they are
caled so ather in respect of divishility or in respect of thelr extremities So whileathingina
finite time cannot come in contact with things quantitatively infinite, it can come in contact with
thingsinfinite in repect of divishility: for in this sense the time itsdf is dso infinite: and so we
find that the time occupied by the passage over the infinite is not afinite but an infinite time, and
the contact with the infinites is made by means of moments not finite but infinite in number.

The passage over the infinite, then, cannot occupy afinite time, and the passage over the finite
cannot occupy an infinite time: if the time is infinite the magnitude must be infinite dso, and if

the magnitude is infinite, so dso isthe time. This may be shown asfollows. Let AB be afinite
magnitude, and let us suppose that it istraversed in infinite time G, and let afinite period GD of
the time be taken. Now in this period the thing in motion will pass over a certain segment of the
magnitude: let BE be the segment that it has thus passed over. (Thiswill be either an exact
measure of AB or less or grester than an exact measure: it makes no difference which it is)
Then, Snce amagnitude equa to BE will dways be passed over in an equd time, and BE



measures the whole magnitude, the whole time occupied in passing over AB will befinite: for it
will be divisble into periods equa in number to the segments into which the magnitude is
divisble. Moreover, if it isthe case that infinite timeis not occupied in passing over every
magnitude, but it is possible to ass over some magnitude, say BE, in afinitetime, and if thisBE
measures the whole of which it isapart, and if an equa magnitude is passed over in an equd
time, then it follows that the time like the megnitude isfinite. Thet infinite time will not be
occupied in passing over BE is evident if the time be taken aslimited in one direction: for asthe
part will be passed over in less time than the whole, the time occupied in traversing this part
must befinite, the limit in one direction being given. The same reasoning will also show the
fadty of the assumption that infinite length can be traversed in afinite time. It is evident, then,
from what has been said that neither aline nor a surface nor in fact anything continuous can be
indivisble

This conclusion follows not only from the present argument but from the consideration that the
opposite assumption implies the divighility of the indivisble. For snce the distinction of quicker
and dower may gpply to motions occupying any period of time and in an equa time the quicker
passes over agreater length, it may happen that it will pass over alength twice, or one and a half
times, as greet as that passed over by the dower: for ther respective vel ocities may stand to one
another in this proportion. Suppose, then, that the quicker has in the same time been carried over
alength one and a haf times as great as that traversed by the dower, and that the respective
magnitudes are divided, that of the quicker, the magnitude ABGD, into three indivisbles, and
that of the dower into the two indivisbles EZ, ZH. Then the time may dso be divided into three
indivisbles, for an equa magnitude will be passed over in an equd time. Suppose then that it is
thus divided into KL, Lm, MN. Again, sincein the same time the dower has been carried over
Ez, ZH, thetime may aso be smilarly divided into two. Thusthe indivisible will be divisble,

and that which has no parts will be passed over not in an indivisble but in agrester time. It is
evident, therefore, that nothing continuous is without parts.

Part 3

The present dso is hecessarily indivisible-the present, that is, not in the sense in which the word
is gpplied to one thing in virtue of another, but in its proper and primary sense; in which senseit
isinherent in dl time. For the present is something that is an extremity of the past (no part of the
future being on this Sde of it) and aso of the future (no part of the past being on the other Sde of
it): itis, aswe have said, alimit of both. And if it is once shown that it is essentidly of this
character and one and the same, it will a once be evident dso that it isindivisble.

Now the present that is the extremity of both times must be one and the same: for if each
extremity were different, the one could not be in successon to the other, because nothing
continuous can be compaosed of things having no parts: and if the oneis apart from the other,
there will be time intermedi ate between them, because everything continuous is such that thereis
something intermediate between its limits and described by the same name asitsdlf. But if the
intermediate thing istime, it will be divisble for dl time has been shown to be divisble. Thus

on this assumption the present is divisble. But if the present is divisible, there will be part of the
past in the future and part of the future in the past: for past time will be marked off from future
time at the actud point of divison. Also the present will be a present not in the proper sense but



in virtue of something dse for the divison which yidds it will not be a divison proper.
Furthermore, there will be a part of the present that is past and a part that is future, and it will not
aways be the same part that is past or future: in fact one and the same present will not be
smultaneous: for the time may be divided a many points. If, therefore, the present cannot
possibly have these characteridtics, it follows that it must be the same present that belongs to
eech of the two times. But if thisis S0 it is evident thet the present isdso indivisble for if itis
divisbleit will beinvolved in the same implications as before. It is clear, then, from what has
been sad that time contains something indivigble, and thisis what we cdl a present.

Wewill now show that nothing can be in maotion in apresent. For if thisis possible, there can be
both quicker and dower motion in the present. Suppose then that in the present N the quicker has
traversed the distance AB. That being 0, the dower will in the same present traverse adistance
lessthan AB, say AG. But since the dower will have occupied the whole present in traversing
AG, the quicker will occupy lessthan thisin traverang it. Thus we shdl have adivison of the
present, whereas we found it to beindivisble. It isimpossble, therefore, for anything to bein
motion in a present.

Nor can anything be a rest in apresent: for, as we were saying, only can be a rest which is
naturaly designed to be in motion but is not in motion when, where, or asit would naturaly be
s0: dnce, therefore, nothing is naturaly designed to be in mation in apresent, it is clear that
nothing can be at rest in a present either.

Moreover, inasmuch as it is the same present that belongs to both the times, and it is possible for
athing to be in motion throughout one time and to be at rest throughout the other, and that which
isinmotion or a rest for the whole of atimewill be in motion or & rest as the case may bein
any part of itin which it is naturdly designed to be in mation or at rest: this being so, the
assumption that there can be motion or rest in a present will carry with it the implication that the
same thing can a the same time be a rest and in motion: for both the times have the same
extremity, viz. the present.

Agan, when we say that athing is a rest, we imply that its condition in whole and in part is at
the time of speaking uniform with what it was previoudy: but the present contains no
'previoudy’: consequently, there can benorest init.

It follows then that the motion of that which isin maotion and the rest of that which is at res must
occupy time.

Part 4

Further, everything that changes must be divisible. For since every change is from something to
something, and when athing is at the god of its changeit isno longer changing, and when both
it itsdf and dl its parts are a the Sarting-point of its changeit is not changing (for that which is
inwhole and in part in an unvarying condition is not in agate of change); it follows, therefore,
that part of that which is changing must be at the starting-point and part a the god: for asa
whole it cannot be in both or in neither. (Here by 'god of change' | mean that which comes first
in the process of change: eg. in aprocess of change from white the god in question will be grey,



not black: for it is not necessary that that that which is changing should be at either of the
extremes)) It is evident, therefore, that everything that changes must be divisble.

Now motion isdivisble in two senses. In the firdt place it is divisble in virtue of the time thet it
occupies. In the second place it is divisible according to the motions of the severd parts of that
which isin motion: eg. if thewhole AG isin mation, there will be amotion of AB and amoation
of BG. That being so, let DE be the mation of the part AB and EZ the motion of the part BG.
Then the whole Dz must be the motion of AG: for DZ must condtitute the motion of AG
inasmuch as DE and EZ severdly condtitute the motions of each of its parts. But the motion of a
thing can never be condtituted by the motion of something else: consequently the whole motion
isthe motion of the whole magnitude.

Again, Snce every moation isamotion of something, and the whole motion DZ is not the motion
of either of the parts (for each of the parts DE, EZ isthe motion of one of the parts AB, BG) or
of anything else (for, the whole motion being the motion of awhole, the parts of the motion are
the motions of the parts of that whole: and the parts of DZ are the motions of AB, BG and of
nothing ese: for, aswe saw, amotion that is one cannot be the motion of more things than one):
gncethisis S0, the whole motion will be the motion of the magnitude ABG.

Again, if thereisamotion of the whole other than DZ, say the the of each of the arts may be
subtracted from it: and these motions will be equd to DE, EZ respectively: for the motion of thet
which is one must be one. So if the whole motion Ol may be divided into the motions of the
parts, Ol will be equd to DZ: if on the other hand thereis any remainder, say K, thiswill bea
moation of nothing: for it can be the motion neither of the whole nor of the parts (as the motion of
that which is one must be one) nor of anything else: for amotion that is continuous must be the
motion of things that are continuous. And the same reault followsiif the divison of Ol revedsa
surplus on the side of the motions of the parts. Consequently, if thisisimpossble, the whole
motion must be the same as and equal to DZ.

Thisthen iswhat is meant by the divison of motion according to the motions of the parts: and it
must be gpplicable to everything that is divisble into parts.

Motion is aso susceptible of another kind of divison, that according to time. For snce dl
mationisintime and dl timeisdivisble and in lesstime the motion isless, it follows thet every
moation must be divisble according to time. And since everything thet isin motion isin motion
in acertain gphere and for a certain time and has a motion belonging to it, it follows that the
time, the mation, the being-in-moation, the thing that isin maotion, and the sphere of the motion
must dl be susceptible of the same divisons (though spheres of motion are not dl divishleina
like manner: thus quantity is essentidly, quaity accidentaly divisble). For supposethat A isthe
time occupied by the motion B. Then if dl the time has been occupied by the whole mation, it
will take less of the motion to occupy haf the time, less again to occupy a further subdivison of
the time, and s0 on to infinity. Again, the time will be divisble smilarly to the motion: for if the
whole mation occupies dl the time half the motion will occupy hdf the time, and less of the
motion again will occupy less of thetime.

In the same way the being-in-moation will dso be divishle. For let G be the whole being-in-



moation. Then the being-in-motion that corresponds to haf the maotion will be less than the whole
being-in-motion, that which corresponds to a quarter of the motion will be less again, and so on
to infinity. Moreover by setting out successively the being-in-motion corresponding to each of

the two motions DG (say) and GE, we may argue that the whole being-in-motion will correspord
to the whole mation (for if it were some other being-in-motion that corresponded to the whole
motion, there would be more than one being-in motion corresponding to the same mation), the
argument being the same as that whereby we showed that the motion of athing is divigble into
the motions of the parts of the thing: for if we take separatdy the being-in motion corresponding
to each of the two motions, we shall see that the whole being-in motion is continuous.

The same reasoning will show the divishility of the length, and in fact of everything thet formsa
sphere of change (though some of these are only accidentdly divisible because that which
changes is 0): for the divison of one term will involve the division of al. So, too, in the matter
of their being finite or infinite, they will dl dike be ether the one or the other. And we now see
that in most cases the fact that dl theterms are divisble or infinite is a direct consequence of the
fact thet the thing that changesis divigble or infinite: for the attributes ‘divisible' and 'infinite
belong in the firgt instance to the thing that changes. That divisbility does so we have dready
shown: that infinity does so will be made dear in what follows?

Part 5

Since everything that changes changes from something to something, that which has changed
must a the moment when it hasfirst changed bein that to which it has changed. For that which
changes retires from or leaves that from which it changes: and leaving, if not identica with
changing, is a any rate a consequence of it. And if leaving is a consequence of changing, having
left is a consegquence of having changed: for there is alike relation between the two in each case.

One kind of change, then, being changein areation of contradiction, where a thing has changed
from not-being to being it has |&ft not-being. Therefore it will bein being: for everything must
either be or not be. It is evident, then, that in contradictory change that which has changed must
be in that to which it has changed. And if thisistruein thiskind of change, it will betrueindl
other kinds aswell: for in this maiter what holds good in the case of one will hold good likewise
in the case of the rest.

Moreover, if we take each kind of change separatdly, the truth of our concluson will be equdly
evident, on the ground that that that which has changed must be somewhere or in something. For,
snceit haseft that from which it has changed and must be somewhere, it must be either in that
to which it has chenged or in something ese. If, then, that which has changed to B isin
something other than B, say G, it must again be changing from G to B: for it cannot be assumed
that thereis no interva between G and B, since change is continuous. Thus we have the result
that the thing that has changed, at the moment when it has changed, is changing to that to which
it has changed, which isimpossible: that which has changed, therefore, must be in that to which
it has changed. So it is evident likewise that that that which has come to be, a the moment when
it has come to be, will be, and that which has ceased to be will not-be: for what we have sad
aoplies universaly to every kind of change, and its truth is most obviousin the case of
contradictory change. It is clear, then, that that which has changed, a the moment when it has



firgt changed, isin tha to which it has changed.

We will now show that the ‘primary when' in which that which has changed effected the
completion of its change must be indivisible, where by ‘primary’ | mean possessing the
characterigtics in question of itsdf and not in virtue of the possession of them by something ese
belonging to it. For let AG be divisble, and let it be divided at B. If then the completion of
change has been effected in AB or again in BG, AG cannot be the primary thing in which the
completion of change has been effected. If, on the other hand, it has been changing in both AB
and BG (for it must ether have changed or be changing in each of them), it must have been
changing in the whole AG: but our assumption was that AG contains only the completion of the
change. It is equally impossible to suppose that one part of AG contains the process and the other
the completion of the change: for then we shdl have something prior to what is primary. So that
in which the completion of change has been effected must be indivisble. It is aso evident,
therefore, that that that in which that which has ceased to be has ceased to be and that in which
that which has come to be has come to be are indivisible.

But there are two senses of the expression ‘the primary when in which something has changed.
On the one hand it may mean the primary when containing the completion of the process of
change- the moment when it is correct to say 'it has changed': on the other hand it may mean the
primary when containing the beginning of the process of change. Now the primary when that has
reference to the end of the change is something redlly existent: for a change may redly be
completed, and there is such athing as an end of change, which we have in fact shown to be
indivisble because it isalimit. But that which has reference to the beginning is not existent at

al: for there is no such thing as a beginning of a process of change, and the time occupied by the
change does not contain any primary when in which the change began. For suppose that AD is
such aprimary when. Then it cannot be indivisble: for, if it were, the moment immediately
preceding the change and the moment in which the change begins would be consecutive (and
moments cannot be consecutive). Again, if the changing thing is a rest in the whole preceding
time GA (for we may supposethat it isat rest), itisat rest in A dso: soif AD iswithout parts, it
will smultaneoudy be a rest and have changed: for it isat rest in A and has changed in D. Since
then AD is not without parts, it must be divisble, and the changing thing must have changed in
every part of it (for if it has changed in neither of the two partsinto which AD isdivided, it has
not changed in the whole ether: if, on the other hand, it isin process of change in both parts, itis
likewise in process of change in the whole: and if, again, it has changed in one of the two parts,
the whole is not the primary when in which it has changed: it mugt therefore have changed in
every part). It is evident, then, that with reference to the beginning of change there is no primary
when in which change has been effected: for the divisons are infinite,

S0, too, of that which has changed thereis no primary part that has changed. For suppose that of
AE the primary part that has changed is Az (everything that changes having been shown to be
divisble): and let Ol be the time in which DZ has changed. If, then, in the wholetime DZ has
changed, in haf the time there will be a part that has changed, less than and therefore prior to
DZ: and again there will be another part prior to this, and yet another, and so on to infinity. Thus
of that which changes there cannot be any primary part that has changed. It is evident, then, from
what has been sad, that naeither of that which changes nor of the time in which it changesisthere

any primary part.



With regard, however, to the actua subject of change-that isto say that in respect of which a
thing changes-there is a difference to be observed. For in a process of change we may distinguish
three terms-that which changes, that in which it changes, and the actua subject of change, eg.
the man, the time, and the fair complexion. Of these the man and the time are divisble: but with
the fair complexion it is otherwise (though they are dl divisble accidentdly, for that in which

the fair complexion or any other qudity isan accident isdivishble). For of actua subjects of
change it will be seen that those which are classed as essentidly, not accidentdly, divisible have
no primary part. Take the case of magnitudes: let AB be a magnitude, and suppose that it has
moved from B to aprimary ‘wheré G. Then if BG is taken to be indivisible, two things without
parts will have to be contiguous (which isimpossible): if on the other hand it is taken to be
divisble, there will be something prior to G to which the magnitude has changed, and something
else again prior to that, and so on to infinity, because the process of divison may be continued
without end. Thus there can be no primary ‘where to which athing has changed. And if we take
the case of quantitative change, we shdl get alike result, for here too the change isin something
continuous. It is evident, then, that only in qualitative motion can there be anything essentidly
indivisble

Part 6

Now everything that changes changestime, and that in two senses: for the time in which athing
issad to change may be the primary time, or onthe other hand it may have an extended
reference, as eg. when we say that athing changesin a particular year because it changesin a
particular day. That being so, that which changes must be changing in any part of the primary
timein which it changes. Thisis clear from our definition of ‘primary’, in which the word is said
to expressjudt this: it may aso, however, be made evident by the following argument. Let ChRh
be the primary time in which that which isin motion isin motion: and (asdl timeis divisble) let
it be divided a K. Now in the time ChK it elther isin mation or is not in motion, and the sameis
likewise true of the time KRh. Then if it isin motion in neither of the two parts, it will be at rest
inthewhole for it isimpossble that it should be in mation in atimein no part of which itisin
moation. If on the other hand it isin motion in only one of the two parts of the time, ChRh cannot
be the primary timein which it isin mation: for its mation will have reference to atime other
than ChRh. It mugt, then, have been in motion in any part of ChRh.

And now that this has been proved, it is evident that everything that isin motion must have been
in motion before. For if that which isin motion has traversed the distance KL in the primary time
ChRh, in haf the time athing that isin motion with equa velocity and began its motion & the
sametime will have traversed hdf the distance. But if this second thing whose velocity is equd
has traversed a certain distance in a certain time, the origind thing that isin motion must have
traversed the same distance in the same time. Hence that which isin motion must have beenin
motion before.

Agan, if by taking the extreme moment of the time-for it is the moment that defines the time,
and time is that which is intermediate between moments-we are enabled to say that motion has
taken place in the whole time ChRh or in fact in any period of it, motion may likewise be sad to
have taken place in every other such period. But half the time finds an extreme in the point of



divison. Therefore motion will have taken place in hdf thetime and in fact in any part of it: for
as soon as any divison is made there is dways a time defined by moments. If, then, dl timeis
divisble, and that which isintermediate between momentsistime, everything that is changing
must have completed an infinite number of changes.

Again, since athing that changes continuoudy and has not perished or ceased from its change
must ether be changing or have changed in any part of the time of its change, and since it cannot
be changing in amoment, it follows that it must have changed a every moment in thetimes
consequently, snce the moments are infinite in number, everything that is changing must have
completed an infinite number of changes.

And not only must that which is changing have changed, but that which has changed must dso
previoudy have been changing, since everything that has changed from something to something
has changed in a period of time. For suppose that athing has changed from A to B in a moment.
Now the moment in which it has changed cannot be the same asthat inwhichitisat A (Sncein
that case it would bein A and B at once): for we have shown above that that that which has
changed, when it has changed, is not in that from which it has changed. If, on the other hand, it is
adifferent moment, there will be a period of time intermediate between the two: for, as we saw,
moments are not consecutive. Since, then, it has changed in a period of time, and dl timeis
divisble, in hdf thetimeit will have completed another change, in a quarter another, and so on
to infinity: consequently when it has changed, it must have previoudy been changing.

Moreover, the truth of what has been said is more evident in the case of magnitude, because the
magnitude over which what is changing changes is continuous. For suppose that athing has
changed from G to D. Then if GD isindivishble, two things without parts will be consecutive.

But snce thisisimpossible, that which is intermediate between them must be a magnitude and
divisble into an infinite number of segments. consequently, before the change is completed, the
thing changes to those segments. Everything that has changed, therefore, must previoudy have
been changing: for the same proof aso holds good of change with respect to what is not
continuous, changes, that isto say, between contraries and between contradictories. In such cases
we have only to take the time in which a thing has changed and again apply the same reasoning.
So that which has changed must have been changing and that which is changing must have
changed, and a process of change is preceded by a completion of change and a completion by a
process. and we can never take any stage and say that it is absolutely the first. The reason of this
is that no two things without parts can be contiguous, and therefore in change the process of
divisonisinfinite, just aslines may be infinitely divided so thet one part is continualy

increasing and the other continually decreasing.

So it isevident dso that that that which has become must previoudy have been in process of
becoming, and that which isin process of becoming must previoudy have become, everything
(thet is) that is divisble and continuous: though it is not dways the actua thing that isin process
of becoming of which thisistrue: sometimesit is something dsg, that isto say, some part of the
thing in question, e.g. the foundation-stone of a house. So, too, in the case of that whichis
perishing and that which has perished: for that which becomes and that which perishes must
contain an ement of infiniteness as an immediate consequence of the fact thet they are
continuous things: and so a thing cannot be in process of becoming without having become or



have become without having been in process of becoming. So, too, in the case of perishing and
having perished: perishing must be preceded by having perished, and having perished must be
preceded by perishing. It is evident, then, that that which has become must previoudly have been
in process of becoming, and that which isin process of becoming must previoudy have become:
for dl magnitudes and dl periods of time are infinitely divisble.

Consequently no absolutdly first stage of change can be represented by any particular part of
gpace or time which the changing thing may occupy.

Part 7

Now since the motion of everything that isin motion occupies a period of time, and a greater
magnitude is traversed in alonger time, it isimpossible that a thing should undergo afinite
moation in an infinite time, if thisis understood to mean not that the same motion or apart of it is
continualy repested, but that the whole infinite time is occupied by the whole finite motion. In
al cases where athing isin motion with uniform velocity it is dear thet the finite megnitude is
traversed in afinite time. For if we take a part of the motion which shal be a measure of the
whole, the whole motion is completed in as many equd periods of the time as there are parts of
the motion. Consequently, Since these parts are finite, both in sze individudly and in number
callectively, the whole time must dso befinite: for it will be amultiple of the portion, equa to
the time occupied in completing the aforesaid part multiplied by the number of the parts.

But it makes no difference even if the velocity is not uniform. For let us suppose thet theline AB
represents a finite stretch over which athing has been moved in the given time, and let GD be the
infinite time. Now if one part of the stretch must have been traversed before another part (thisis
clear, that in the earlier and in the later part of the time a different part of the stretch has been
traversed: for as the time lengthens a different part of the motion will always be completed init,
whether the thing in mation changes with uniform velocity or not: and whether the rate of motion
increases or diminishes or remains saionary thisis none the less s0), let us then take AE a part
of the whole dretch of motion AB which shdl be a measure of AB. Now this part of the motion
occupies a certain period of the infinite time: it cannot itself occupy an infinite time, for we are
assuming that that is occupied by the whole AB. And if again | take another part equal to AE,
that also must occupy afinite time in consequence of the same assumption. And if | go on taking
partsin thisway, on the one hand there is no part which will be ameasure of the infinite time
(for the infinite cannot be composed of finite parts whether equal or unequa, because there must
be some unity which will be ameasure of things finite in multitude or in magnitude, which,
whether they are equa or unequd, are none the less limited in magnitude); while on the other
hand the finite sretch of motion AB is a certain multiple of AE: consequently the motion AB
must be accomplished in afinite time. Moreover it is the same with coming to rest aswith
moation. And so it isimpossible for one and the same thing to be infinitely in process of
becoming or of perishing. The reasoning he will prove that in afinite time there cannot be an
infinite extent of motion or of coming to rest, whether the motionisregular or irregular. For if
we take a part which shal be a measure of the whole time, in this part a certain fraction, not the
whole, of the magnitude will be traversed, because we assume that the traversing of the whole
occupies dl thetime. Again, in another equa part of the time another part of the magnitude will
be traversed: and smilarly in esch part of the time that we take, whether equa or unequd to the



part originally taken. It makes no difference whether the parts are equd or naot, if only each is
finite: for it is dear that while the time is exhaugted by the SUbtraction of its parts, the infinite
magnitude will not be thus exhausted, since the process of subtraction is finite both in respect of
the quantity subtracted and of the number of times a subtraction is made. Consequently the
infinite magnitude will not be traversed in finite time: and it makes no difference whether the
meagnitude isinfinitein only one direction or in both: for the same reasoning will hold good.

This having been proved, it is evident that neither can afinite magnitude traverse an infinite
meagnitude in afinite time, the reason being the same as that given above: in part of thetime it
will traverse afinite magnitude and in each severd part likewise, so that in the whole time it will
traverse afinite magnitude.

And snce afinite megnitude will not traverse an infinite in afinite time, it is dear that neither
will aninfinite traverse afinitein afinite time. For if the infinite could traverse the finite, the
finite could traverse the infinite; for it makes no difference which of thetwo isthething in
motion; ether case involves the traversing of the infinite by the finite. For when the infinite
magnitude A isin motion apart of it, say GD, will occupy the finite and then another, and then
another, and so on to infinity. Thus the two results will coincide: the infinite will have completed
amoation over the finite and the finite will have traversed the infinite: for it would seem to be
impossible for the motion of the infinite over the finite to occur in any way other than by the
finite traverang the infinite either by locomotion over it or by measuring it. Therefore, snce this
isimpossble, the infinite cannot traverse the finite.

Nor again will the infinite traverse the infinite in afinite time. Otherwise it would dso traverse
the finite, for the infinite includes the finite. We can further prove thisin the same way by taking
the time as our Sarting-point.

Since, then, it is established that in afinite time nather will the finite traverse the infinite, nor the
infinite the finite, nor the infinite the infinite, it is evident dso that in afinite time there cannot

be infinite motion: for what difference does it make whether we take the motion or the
magnitude to be infinite? If éther of the two isinfinite, the other must be so likewise: for dl
locomoationisin space.

Part 8

Since everything to which motion or rest is naturd isin motion or at rest in the natura time,
place, and manner, that which is coming to astand, when it is coming to astand, must be in
motion: for if it iIsnot in motion it must be a rest: but that which is a rest cannot be coming to
rest. From thisit evidently follows that coming to a sand must occupy a period of time: for the
moation of that which isin motion occupies a period of time, and that which is coming to a stand
has been shown to be in motion: consequently coming to a stand must occupy a period of time.

Again, since the terms 'quicker’ and 'dower' are used only of that which occupies a period of
time, and the process of coming to a stand may be quicker or dower, the same conclusion
follows.



And that which is coming to astand must be coming to a stand in any part of the primary timein
which it is coming to astand. For if it is coming to astand in neither of two partsinto which the
time may be divided, it cannot be coming to a stand in the whole time, with the result that that
that which is coming to astand will not be coming to astand. If on the other hand it is coming to
agand in only one of the two parts of the time, the whole cannot be the primary time in which it
iscoming to astand: for it is coming to astand in the whole time not primarily but in virtue of
something digtinct from itself, the argument being the same as that which we used above about
things in motion.

And just asthereis no primary time in which that which isin motion isin mation, so too thereis
no primary time in which that which is coming to a and is coming to a stand, there being no
primary stage either of being in motion or of coming to astand. For let AB be the primary time
in which athing is coming to a stland. Now AB cannot be without parts: for there cannot be
moation in that which is without parts, because the moving thing would necessarily have been
aready moved for part of the time of its movement: and that which is coming to a stand has been
shown to be in mation. But since Ab istherefore divisble, the thing is coming to astand in every
one of the parts of AB: for we have shown above that it is coming to astand in every one of the
patsinwhich it is primarily coming to astand. Since then, that in which primarily athing is
coming to astand must be a period of time and not something indivisble, and sncedl timeis
infinitely divisble, there cannot be anything in which primarily it is coming to a stand.

Nor again can there be a primary time a which the being a rest of that which is at rest occurred:
for it cannot have occurred in that which has no parts, because there cannot be motion in that
whichisindivisble, and that in which rest takes place is the same as that in which motion takes
place: for we defined a state of rest to be the sate of athing to which motion is natural but which
is not in mation when (that is to say in that in which) motion would be returd to it. Again, our

use of the phrase 'being at rest’ a'so implies that the previous state of athing is ill unatered, not
one point only but two at least being thus needed to determine its presence: consequently that in
which athing is a rest cannot be without parts. Since, then it isdivisble, it must be a period of
time, and the thing must be at rest in every one of its parts, as may be shown by the same method
asthat used above in smilar demongtrations.

So there can be no primary part of the time: and the reason is that rest and motion are dwaysin a
period of time, and a period of time has no primary part any more than a magnitude or in fact
anything continuous: for everything continuousis divisible into an infinite number of parts

And since everything that isin maotion isin motion in a period of time and changes from
something to something, when its motion is comprised within a particular period of time
essentidly-that isto say when it fills the whole and not merely a part of the time in questiontit is
impossible that in that time that which isin motion should be over againg some particular thing
primarily. For if athing-itself and each of its parts- occupies the same space for a definite period
of time, itisa rest: for it isin just these circumstances that we use the term 'being a rest’-when
a one moment after another it can be said with truth that athing, itsalf and its parts, occupiesthe
same goace. Soif thisisbeing a rest it isimpossible for that which is changing to be as awhole,
a thetime when it is primarily changing, over againg any particular thing (for the whole period
of timeisdivishble), o that in one part of it after another it will be true to say that the thing, itself



and its parts, occupies the same space. If thisis not so and the aforesaid proposition is true only
a asingle moment, then the thing will be over againgt a particular thing not for any period of
time but only at amoment that limitsthe time. It istrue that a any moment it isaways over
againg something dationary: but it isnot at rest: for at amoment it is not possible for anything

to be elther in motion or at rest. So whileit istrue to say that that whichisin motionisat a
moment not in motion and is opposite some particular thing, it cannot in aperiod of time be over
againd that which is at rest: for that would involve the concluson thet that whichisin
locomotion isat rest.

Part 9

Zeno's reasoning, however, isfdlacious, when he saysthat if everything when it occupies an
equa paceisat rest, and if that which isin locomotion is dways occupying such a pace a any
moment, the flying arrow is therefore mationless. Thisisfase, for time is not composed of
indivisble moments any more than any other magnitude is composed of indivisibles.

Zeno's arguments about mation, which cause so much disquietude to those who try to solve the
problems that they present, are four in number. The firgt asserts the non-existence of motion on
the ground that that which isin locomotion mugt arrive &t the haf-way stage before it arrives at
the god. Thiswe have discussed above.

The second is the so-cdled 'Achilles, and it amounts to this, that in arace the quickest runner
can never overtake the dowest, since the pursuer must first reach the point whence the pursued
darted, S0 that the dower must aways hold alead. This argument isthe same in principle as that
which depends on bisection, though it differs from it in that the spaces with which we
successvely have to ded are not divided into halves. The result of the argument is thet the
dower is not overtaken: but it proceeds aong the same lines as the bisection-argument (for in
both a divison of the space in a certain way leads to the result that the god is not reached,
though the 'Achilles goes further in that it affirms that even the quickest runner in legendary
tradition must fail in his pursuit of the dowest), so that the solution must be the same. And the
axiom that that which holds alead is never overtaken isfdse: it is not overtaken, it istrue, while
it holds alead: but it is overtaken neverthdessiif it is granted that it traverses the finite distance
prescribed. These then are two of his arguments.

Thethird isthat dready given above, to the effect that the flying arrow is a rest, which result
follows from the assumption that time is composed of moments: if this assumption is not
granted, the conclusion will not follow.

The fourth argument is that concerning the two rows of bodies, each row being composad of an
equal number of bodies of equa size, passing each other on arace-course as they proceed with
equa velocity in oppodte directions, the one row originaly occupying the space between the
god and the middie point of the course and the other that between the middle point and the
darting-pog. This, he thinks, involves the conclusion that half agiven timeis equd to double
that time. The fdlacy of the reasoning lies in the assumption that a body occupies an equd time
in passng with equa velocity abody that isin motion and abody of equa sSzethat isat rest;
which isfase. For instance (so runs the argument), let A, A...be the stationary bodies of equa



sze, B, B...the bodies, equd in number andinszeto A, A...,origindly occupying the haf of the
course from the gtarting- post to the middle of the A's, and G, G...those originally occupying the
other haf from the god to the middle of the A's, equa in number, size, and velocity to B,
B....Then three consequences follow:

Fire, asthe B's and the G's pass one another, thefirst B reachesthe last G at the same moment as
thefirst G reachesthe last B. Secondly at this moment the first G has passed dl the A's, whereas
thefirst B has passed only hdf the A's, and has consequently occupied only hdf the time

occupied by the first G, since each of the two occupies an equa time in passing each A. Thirdly,

a the same moment al the B's have passed dl the G's: for the first G and the first B will
smultaneoudy reach the opposite ends of the course, since (so says Zeno) the time occupied by
thefirg G in passing each of the B'sis equd to that occupied by it in passing each of the A's,
because an equa timeis occupied by both the first B and thefirst G in passing dl the A's. Thisis
the argument, but it presupposed the aforesaid fallacious assumption.

Nor in reference to contradictory change shdl we find anything unanswerable in the argument

that if athing is changing from not-white, say, to white, and is in neither condition, then it will

be neither white nor not-white: for the fact thet it is not wholly in @ther condition will not

preclude us from caling it white or not-white. We cdl athing white or not-white not necessarily
because it is be one or the other, but cause mogt of its parts or the most essentia parts of it are so:
not being in a certain condition is different from not being whally in that condition. So, too, in

the case of being and not-being and al other conditions which stand in a contradictory relaion:
while the changing thing must of necessity be in one of the two oppostes it is never whally in
ether.

Again, in the case of cirdes and spheres and everything whose mation is confined within the
gpace that it occupies, it is not true to say the motion can be nothing but rest, on the ground that
such things in motion, themsdves and their parts, will occupy the same position for a period of
time, and that therefore they will be a once at rest and in motion. For in the first place the parts
do not occupy the same position for any period of time: and in the second place thewhole dso is
aways changing to a different pogtion: for if we take the orbit as described from apoint A ona
circumference, it will not be the same asthe orbit as described from B or G or any other point on
the same circumference except in an accidental sense, the sense that isto say in which amusica
man is the same as a man. Thus one orbit is dways changing into another, and the thing will

never be at rest. And it is the same with the sphere and everything € se whose mation is confined
within the space that it occupies.

Part 10

Our next point is that that which iswithout parts cannot be in motion except accidentdly: i.e. it
can be in motion only in so far as the body or the magnitude isin motion and the partlessisin
moation by inclusion therein, just asthat which isin aboat may be in motion in consegquence of
the locomotion of the boat, or a part may be in motion in virtue of the motion of the whole. (It
must be remembered, however, that by 'that which iswithout parts | mean that which is
quantitatively indivisble (and that the case of the motion of apart is not exactly pardld): for
parts have motions belonging essentialy and severaly to themsalves distinct from the motion of



the whole. The digtinction may be seen most dlearly in the case of arevolving sphere, in which
the velocities of the parts near the centre and of those on the surface are different from one
another and from that of the whole; thisimplies that there is not one motion but many). Aswe
have sad, then, that which is without parts can be in motion in the sense in which aman stting

in aboat isin motion when the boat is traveling, but it cannot be in motion of itself. For suppose
that it is changing from AB to BG-ether from one magnitude to another, or from one form to
another, or from some dtate to its contradictory-and let D be the primary timein which it
undergoes the change. Then in thetimein which it is changing it must be etther in AB or in BG

or partly in one and partly in the other: for this, aswe saw, istrue of everything that is changing.
Now it cannot be partly in each of the two: for then it would be divisble into parts. Nor again
can it bein BG: for then it will have completed the change, whereas the assumption is that the
changeisin process. It remains, then, that in thetime in which it is changing, itisin Ab. That
being o, it will be & rest: for, as we saw, to bein the same condition for a period of timeis to be
a rest. Soit isnot possible for that which has no parts to be in motion or to change in any way:
for only one condition could have made it possible for it to have mation, viz. that time should be
composed of moments, in which case a any moment it would have completed a motion or a
change, S0 that it would never be in motion, but would adways have been in motion. But thiswe
have aready shown above to beimpossble: timeis not composed of moments, just asalineis
not composed of points, and motion is not composed of sarts: for this theory smply makes
moation conggt of indivishlesin exactly the same way astime is made to consst of momentsor a

length of points.

Agan, it may be shown in the following way that there can be no mation of apoint or of any
other indivisible. That which isin motion can never traverse a Space gregter than itsalf without
first traverang a space equd to or lessthan itsdf. That being o, it is evident that the point also
must first traverse a space equd to or lessthan itsdf. But Snceit isindivisble, there can be no
gpace lessthan itsdlf for it to traversefird: so it will have to traverse a distance equd to itself.
Thusthe line will be compaosed of points, for the point, asit continually traverses a distance
equd to itsdf, will be amessure of the whole line. But Snce thisisimpossible, it islikewise
impossible for the indivisble to be in mation.

Again, snce mation isawaysin aperiod of time and never inamoment, and dl timeis
divisble, for everything that isin motion there must be atime less than that in which it traverses
adigance as great asitsdf. For that in which it isin motion will be atime, because dl motionis
inaperiod of time; and dl time has been shown above to be divisble. Therefore, if apointisin
moation, there must be atime less than that in which it hasitsdf traversed any distance. But thisis
impossible, for in lesstime it mugt traverse less distance, and thus the indivisible will be divisble
into something less than itsdlf, just asthetimeis so divisble: the fact being that the only
condition under which that which iswithout parts and indivisble could be in motion would have
been the possihility of theinfinitdly smal being in motion in a moment: for in the two questions-
that of motion in amoment and that of motion of something indivisible-the same principleis
involved.

Our next point isthat no process of changeisinfinite: for every change, whether between
contradictories or between contraries, is a change from something to something. Thusin
contradictory changes the positive or the negative, as the case may be, isthe limit, eg. being is



the limit of coming to be and not-being is the limit of ceasing to be: and in contrary changesthe
particular contraries are the limits, Snce these are the extreme points of any such process of
change, and consequently of every process of ateration: for dteration is dways dependent upon
some contraries. Similarly contraries are the extreme points of processes of increase and
decrease: the limit of increase isto be found in the complete magnitude proper to the peculiar
neture of the thing that isincreasing, while the limit of decrease is the complete loss of such
magnitude. Locomoetion, it istrue, we cannot show to befinite in thisway, sSnceit is not dways
between contraries. But Snce that which cannot be cut (in the sense that it isinconcelvable that it
should be cut, the term 'cannot’ being used in severd senses)-sinceit isinconcelvable that that
which in this sense cannot be cut should be in process of being cut, and generdly that that which
cannot come to be should be in process of coming to be, it follows that it isinconceivable that
that which cannot complete a change should be in process of changing to that to which it cannot
complete achange. If, then, it isto be assumed that that which isin locomotion isin process of
changing, it must be cgpable of completing the change. Consequently its motion is not infinite,
and it will not bein locomotion over an infinite distance, for it cannot traverse such a distance.

It is evident, then, that a process of change cannot be infinite in the sense that it is not defined by
limits. But it remains to be consdered whether it is possible in the sense that one and the same
process of change may be infinite in repect of the time which it occupies. If it is not one

process, it would seem that there is nothing to prevent its being infinite in thissense; eg. if a
process of locomotion be succeeded by a process of dteration and that by a process of increase
and that again by a process of coming to be: in this way there may be motion for ever so far as
the time is concerned, but it will not be one motion, because dl these motions do not compose
ore. If it isto be one process, no motion can be infinite in respect of the time that it occupies,
with the single exception of rotatory locomotion.

Book VII

Part 1

Everything that isin motion must be moved by something. For if it has not the source of its
moation in itsdf it is evident that it is moved by something other then itsdf, for there must be
something dse that movesit. If on the other hand it has the source of its motion in itself, let AB
be taken to represent that which isin motion essentidly of itsdf and not in virtue of the fact that
something belonging to it isin motion. Now in the first place to assume that Ab, becauseitisin
moation as awhole and is not moved by anything externd to itsdlf, is therefore moved by itsdlf-
thisisjust asif, supposing that KL ismoving LM and isdso itsdf in motion, we were to deny
that KM ismoved by anything on the ground thet it is not evident which isthe part thet is
moving it and which the part that is moved. In the second place that which isin motion without
being moved by anything does not necessarily cease from its motion because something dseis at
rest, but athing must be moved by something if the fact of something €lse having ceased from its
motion causesit to be at rest. Thus, if thisis accepted, everything thet isin motion must be
moved by something. For AB, which has been taken to represent that which isin motion, must
be divisble ance everything that isin motion isdivisble. Let it be divided, then, a G. Now if
GB isnot in mation, then AB will not bein motion: for if itis, it iscear that AG would bein
moation while BG is at rest, and thus AB cannot be in motion essentialy and primarily. But ex



hypothes AB isin motion essentidly and primarily. Therefore if GB isnot in motion AB will be
at rest. But we have agreed that thet which is at rest if something eseisnot in motion must be
moved by something. Consequently, everything thet isin motion must be moved by something:
for that which isin motion will dways be divisble, and if a part of it is not in motion the whole
must be at rest.

Since everything that isin motion must be moved by something, let ustake the casein which a
thing isin locomation and is moved by something that isitself in motion, and thet againis
moved by something ese that isin mation, and that by something ese, and so on continualy:
then the series cannot go on to infinity, but there must be some first movent. For let us suppose
that thisis not so and take the seriesto be infinite. Let A then be moved by B, B by G, G by D,
and 0 on, each member of the series being moved by that which comes next to it. Then since ex
hypothes the movent while causng moation is dso itsdf in motion, and the mation of the moved
and the motion of the movent must proceed smultaneoudy (for the movent is causing motion
and the moved is being moved smultaneoudy) it is evident that the respective motions of A, B,
G, and each of the other moved movents are smultaneous. Let us take the motion of each
separately and let E be the motion of A, Z of B, and H and O respectively the motions of G and
D: for though they are dl moved severdly one by another, yet we may ill take the motion of
each as numericaly one, Snce every motion is from something to something and is not infinite
in respect of its extreme points. By amotion that is numericaly one | mean amotion that
proceeds from something numericaly one and the same to something numericaly one and the
samein aperiod of time numericdly one and the same: for amotion may be the same
genericaly, spedificaly, or numericdly: it is genericdly the sameif it belongs to the same
category, eg. substance or quality: it is specificdly the sameif it proceeds from something
gpecificdly the same to something specificaly the same, e.g. from white to black or from good
to bad, which isnot of akind specificdly digtinct: it is numericaly the sameif it proceeds from
something numericaly one to something numericaly one in the same period of time, eg. from a
particular white to a particular black, or from a particular place to aparticular place, ina
particular period of time: for if the period of time were not one and the same, the motion would
no longer be numericaly one though it would still be specificaly one.

We have dedt with this question above. Now let us further take the time in which A has
completed itsmation, and let it be represented by K. Then since the maotion of A isfinite thetime
will dso befinite. But since the movents and the things moved are infinite, the motion EZHO,

i.e. the motion that is composed of al the individua motions, must be infinite. For the motions

of A, B, and the others may be equd, or the motions of the others may be greater: but assuming
what is concelvable, we find that whether they are equa or some are gresater, in both casesthe
whole mation isinfinite. And since the motion of A and that of each of the others are
smultaneous, the whole motion must occupy the same time as the motion of A: but the time
occupied by the motion of A isfinite: consequently the maotion will be infinite in afinitetime,
which isimpossble.

It might be thought that what we set out to prove has thus been shown, but our argument so far
does not prove it, because it does not yet prove that anything impossible results from the contrary
suppasition: for in afinite time there may be an infinite motion, though not of one thing, but of
many: and in the case that we are consdering thisis so: for each thing accomplishesits own



motion, and there is no impassibility in many things being in mation smultaneoudy. But if (as

we see to be universdly the case) that which primarily is moved locally and corporedly must be
ether in contact with or continuous with that which movesiit, the things moved and the movents
must be continuous or in contact with one another, so that together they al form asingle unity:
whether this unity isfinite or infinite makes no difference to our present argument; for in any

case snce the things in mation are infinite in number the whole motion will beinfinite, if, asis
theoreticaly possible, each motion is either equd to or greater than that which followsit in the
series: for we shdl take as actud that which istheoreticaly possible. If, then, A, B, G, D form an
infinite magnitude that passes through the motion EZHO in thefinite time K, thisinvolves the
conclusion that an infinite motion is passed through in afinite time: and whether the magnitude

in quegtion isfinite or infinite thisisin ether case impossible. Therefore the series must cometo
an end, and there must be a firs movent and afirst moved: for the fact that thisimpossibility
results only from the assumption of a particular case isimmaterid, Snce the case assumed is
theoretically possble, and the assumption of atheoreticaly possible case ought not to giverise
to any impossible result.

Part 2

That which isthe firsd movement of athing-in the sense that it supplies not ‘that for the sake of
which' but the source of the motion-is dways together with that which is moved by it by
‘together' | mean that there is nothing intermediate between them). Thisis universdly true
wherever one thing is moved by another. And since there are three kinds of motion, locd,
quaitative, and quantitative, there must aso be three kinds of movent, that which causes
locomotion, that which causes dteration, and that which causes increase or decrease.

Let us begin with locomoation, for thisis the primary mation. Everything that isin locomotion is
moved either by itsdf or by something ese. In the case of things that are moved by themsdvesit
is evident that the moved and the movent are together: for they contain within themsdves ther
first movent, so that there is nothing in between. The motion of things that are moved by
something else must proceed in one of four ways. for there are four kinds of locomotion caused
by something other than that which isin motion, viz. pulling, pushing, carrying, and twirling. All
forms of locomotion are reducible to these. Thus pushing on isaform of pushing in which that
which is causng motion away from itsdf follows up that which it pushes and continues to push
it: pushing off occurs when the movent does not follow up the thing thet it has moved: throwing
when the movent causes amotion away from itself more violent than the natural locomotion of
the thing moved, which continuesits course so long asit is controlled by the motion imparted to
it. Again, pushing gpart and pushing together are forms respectively of pushing off and pulling:
pushing gpart is pushing off, which may be amotion either away from the pusher or away from
something ese, while pushing together is pulling, which may be a motion towards something
else aswell asthe puller. We may similarly classify dl the varieties of these last two, eg.
packing and combing: the former isaform of pushing together, the latter aform of pushing
goart. The sameis true of the other processes of combination and separation (they will dl be
found to be forms of pushing gpart or of pushing together), except such asareinvolved in the
processes of becoming and perishing. (At sametimeit is evident that thereis no other kind of
motion but combination and separation: for they may al be gpportioned to one or other of those
aready mentioned.) Again, inhding isaform of pulling, exnding aform of pushing: and the



sameistrue of spitting and of al other motions that proceed through the body, whether secretive
or assmildive, the assmilative being forms of pulling, the secretive of pushing off. All other
kinds of locomotion must be smilarly reduced, for they dl fal under one or other of our four
heads. And again, of these four, carrying and twirling are to pulling and pushing. For carrying
aways follows one of the other three methods, for that which is carried isin motion accidentaly,
becauseit isin or upon something thet isin motion, and that which carriesit isin doing so being
ether pulled or pushed or twirled; thus carrying belongsto al the other three kinds of motionin
common. And twirling is a compound of pulling and pushing, for that which istwirling athing
must be pulling one part of the thing and pushing another part, Snce it impels one part awvay
from itself and another part towards itsdlf. If, therefore, it can be shown that that whichis
pushing and that which is pushing and pulling are adjacent respectively to that which isbeing
pushed and that which is being pulled, it will be evident that in dl locomotion there is nothing
intermediate between moved and movent. But the former fact is clear even from the definitions
of pushing and pulling, for pushing is motion to something ese from onesdf or from something
ese, and pulling is motion from something ese to onesdf or to something dse, when the motion
of that which is pulling is quicker than the motion that would separate from one another the two
things that are continuous: for it is this that causes one thing to be pulled on dong with the other.
(It might indeed be thought that thereis aform of pulling that arises in another way: that wood,
eg. pullsfirein amanner different from that described above. But it makes no difference
whether that which pullsisin mation or is Sationary when it is pulling: in the latter case it pulls
to the place where it is, while in the former it pulls to the place where it was)) Now it is
impossible to move anything either from onesalf to something ese or something else to onesdlf
without being in contact with it: it is evident, therefore, thet in al locomotion thereis nothing
intermediate between moved and movent.

Nor again is there anything intermediate between that which undergoes and that which causes
dteraion: this can be proved by induction: for in every case we find that the respective
extremities of that which causes and that which undergoes dteration are adjacent. For our
assumption isthat things that are undergoing ateration are dtered in virtue of their being
affected in respect of their so-called affective qudities, snce that which is of acertain qudity is
dtered in 0 far asit is sengble, and the characteristics in which bodies differ from one another
are sensble characteridtics. for every body differs from another in possessing a grester or lesser
number of sensible characterigtics or in possessing the same sensible characterigticsin a greater
or lesser degree. But the dteration of that which undergoes dteration is aso caused by the
above-mentioned characterigtics, which are affections of some particular underlying qudity.
Thus we say that athing is atered by becoming hot or sweet or thick or dry or white: and we
make these assartions dike of what isinanimate and of what is animate, and further, where
animate things are in question, we make them both of the parts that have no power of sense-
perception and of the senses themsalves. For in away even the senses undergo ateration, since
the active sense is a motion through the body in the course of which the senseis affected in a
certain way. We see, then, that the animate is cgpable of every kind of dteration of which the
inanimate is capable: but the inanimate is not capable of every kind of dteration of which the
animate is capable, sinceiit is not cgpable of dteration in respect of the senses: moreover the
inanimate is unconscious of being affected by dteration, whereas the animate is conscious of it,
though there is nothing to prevent the animate aso being unconscious of it when the process of
the dteration does not concern the senses. Since, then, the dteration of that which undergoes



dteration is caused by sengble things, in every case of such dteration it is evident that the
respective extremities of that which causes and that which undergoes dteration are adjacent.
Thus the air is cortinuous with that which causes the dteration, and the body that undergoes
dteration is continuous with the air. Again, the colour is continuous with the light and the light
with the sght. And the same is true of hearing and smdling: for the primary movent in respect to
the moved isthe air. Similarly, in the case of tasting, the flavour is adjacent to the sense of taste.
And it isjust the samein the case of things that are inanimate and incapable of sense-perception.
Thus there can be nothing intermediate between that which undergoes and that which causes
dterdtion.

Nor, again, can there be anything intermediate between that which suffers and that which causes
increase: for the part of the latter that Sarts the increase does so by becoming attached in such a
way to the former that the whole becomes one. Again, the decrease of that which suffers
decrease is caused by a part of the thing becoming detached. So that which causes increase and
that which causes decrease must be continuous with that which suffersincrease and that which
suffers decrease respectively: and if two things are continuous with one another there can be
nothing intermediate between them.

It is evident, therefore, that between the extremities of the moved and the movent that are
respectively firgt and last in reference to the moved there is nothing intermediate.

Part 3

Everything, we say, that undergoes dteration is dtered by sensible causes, and thereis dteration
only in things that are said to be essentidly affected by sengble things The truth of thisisto be
seen from the following consderations. Of dl other thingsit would be most natura to suppose
that there is ateration in figures and shapes, and in acquired states and in the processes of
acquiring and losing these: but as a matter of fact in neither of these two classes of thingsis there
dterdtion.

In the firg place, when a particular formation of athing is completed, we do not cal it by the
name of its materid: e.g. we do not cdl the Satue 'bronze' or the pyramid ‘wax’ or the bed ‘wood',
but we use a derived expression and cal them 'of bronze, ‘waxen', and ‘'wooden' respectively.
But when athing has been affected and dtered in any way we gl cdl it by the originad name:

thus we speak of the brorze or the wax being dry or fluid or hard or hot.

And not only so: we aso speak of the particular fluid or hot substance as being bronze, giving
the materid the same name as that which we use to describe the affection.

Since, therefore, having regard to the figure or shape of athing we no longer cdl that which has
become of a certain figure by the name of the materid that exhibits the figure, whereas having
regard to athing's affections or dterations we till cal it by the name of its materid, it is evident
that becomings of the former kind cannot be dterations.

Moreover it would seem absurd even to speak in thisway, to speak, that isto say, of aman or
house or anything else that has come into existence as having been dtered. Though it may be



true that every such becoming is necessarily the result of something's being dtered, the result,
e.g. of the material's being condensed or rarefied or heated or cooled, neverthelessit is not the
things that are coming into existence that are dtered, and their becoming is not an ateration.

Again, acquired states, whether of the body or of the soul, are not aterations. For some are
excellences and others are defects, and neither excellence nor defect is an dteration: excellence
is a perfection (for when anything acquires its proper excelence we cdl it perfect, snceit isthen
if ever that we have athing in its natura date: e.g. we have a perfect circle when we have one as
good as possible), while defect is a perishing of or departure from this condition. So aswhen
gpesking of a house we do not cdl itsarrival at perfection an dteration (for it would be absurd to
suppose that the coping or thetiling is an dteration or that in receiving its coping or itstiling a
house is dtered and not perfected), the same dso holds good in the case of excellences and
defects and of the persons or things that possess or acquire them: for excellences are perfections
of athing's nature and defects are departures from it: consequently they are not dterations.

Further, we say that al excellences depend upon particular relaions. Thus bodily excellences
such as hedlth and a good state of body we regard as conssting in a blending of hot and cold
elements within the body in due proportion, in relation ether to one another or to the
surrounding atmosphere: and in like manner we regard beauty, strength, and dl the other bodily
excellences and defects. Each of them exigsin virtue of a particular relation and puts that which
possessesit in agood or bad condition with regard to its proper affections, where by "proper’
affections | mean those influences that from the natura condtitution of a thing tend to promote or
destroy its existence. Since then, relatives are neither themsalves aterations nor the subjects of
dteration or of becoming or in fact of any change whatever, it is evident that neither states nor
the processes of losing and acquiring states are dterations, though it may be true that their
becoming or perishing is necessarily, like the becoming or perishing of a specific character or
form, the result of the ateration of certain other things, e.g. hot and cold or dry and wet eements
or the dements, whatever they may be, on which the states primarily depend. For each severd
bodily defect or excdlence involves areation with those things from which the possessor of the
defect or excellence is naturaly subject to ateration: thus excellence disposes its possessor to be
unaffected by these influences or to be affected by those of them that ought to be admitted, while
defect disposes its possessor to be affected by them or to be unaffected by those of them that
ought to be admitted.

And the caseissmilar in regard to the sates of the soul, dl of which (like those of body) exist in
virtue of particular relations, the excellences being perfections of nature and the defects
departures from it: moreover, excellence puts its possessor in good condition, while defect puts
its possessor in abad condition, to meet his proper affections. Consequently these cannot any
more than the bodily states be dterations, nor can the processes of losing and acquiring them be
0, though their becoming is necessarily the result of an dteration of the sengtive part of the

soul, and thisis dtered by sengble objects: for dl mord excelence is concerned with bodily
pleasures and pains, which again depend ether upon acting or upon remembering or upon
anticipating. Now those that depend upon action are determined by sense-perception, i.e. they are
dimulated by something sensible: and those that depend upon memory or anticipation are
likewise to be traced to sense-perception, for in these cases pleasure is fet elther in remembering
what one has experienced or in anticipating what one is going to experience. Thus dl pleasure of



this kind must be produced by sensible things. and since the presence in any one of mora defect
or excellence involves the presence in him of pleasure or pain (with which mora excdlence and
defect are always concerned), and these pleasures and pains are dterations of the sengtive part, it
is evident that the loss and acquisition of these states no less than the loss and acquisition of the
dates of the body must be the result of the ateration of something else. Consequently, though
their becoming is accompanied by an dteration, they are not themsdves dterations.

Again, the states of the intdlectud part of the soul are not dterations, nor is there any becoming
of them. In the firgt place it is much more true of the possesson of knowledge that it depends
upon a particular relation. And further, it is evident that there is no becoming of these Sates. For
that which is potentialy possessed of knowledge becomes actually possessed of it not by being
st in mation a dl itsdf but by reason of the presence of something else: i.e. it iswhen it meets
with the particular object that it knows in amanner the particular through its knowledge of the
universal. (Again, there is no becoming of the actud use and activity of these dates, unlessit is
thought that there is abecoming of vison and touching and that the activity in question isamilar
to these) And the origind acquisition of knowledge is not a becoming or an dteration: for the
terms 'knowing' and 'understanding’ imply that the intellect has reached a state of rest and come
to a standdtill, and there is no becoming that leads to a state of rest, since, as we have said above,
change at al can have abecoming. Moreover, just asto say, when any one has passed from a
state of intoxication or deep or disease to the contrary state, that he has become possessed of
knowledge again isincorrect in spite of the fact that he was previoudy incgpable of using his
knowledge, s0, too, when any one origindly acquiresthe Sate, it isincorrect to say that he
becomes possessed of knowledge: for the possession of understanding and knowledgeis
produced by the soul's settling down out of the restlessness natura to it. Hence, too, in learning
and in forming judgements on maiters relating to their sense- perceptions children are inferior to
adults owing to the great amount of restlessness and motion in their souls. Nature itself causes
the soul to settle down and come to a state of rest for the performance of some of its functions,
while for the performance of others other things do so: but in ether case the result is brought
about through the dteration of something in the body, as we seein the case of the use and
activity of the intdlect arising from aman's becoming sober or being awakened. It is evident,
then, from the preceding argument that dteration and being atered occur in sensble things and
in the sengdtive part of the soul, and, except accidentaly, in nothing else.

Part 4

A difficulty may be raised as to whether every motionis commensurable with every other or not.
Now if they are dl commensurable and if two things to have the same velocity must accomplish
an equd motion in an equd time, then we may have a circumference equd to adraight line, or,
of course, the one may be greater or less than the other. Further, if one thing aters and another
accomplishes alocomotion in an equa time, we may have an dteration and alocomotion equa
to one another: thus an affection will be equd to alength, which isimpossible. But isit not only
when an equa motion is accomplished by two things in an equd time that the velocities of the
two are equa? Now an affection cannot be equal to alength. Therefore there cannot be an
dteration equd to or less than alocomotion: and consequently it is not the case that every
motion is commensurable with every other.



But how will our conclusion work out in the case of the circle and the straight line? It would be
absurd to suppose that the motion of one in acircle and of another in a straight line cannot be
gmilar, but that the one must inevitably move more quickly or more dowly than the other, just
asif the course of one were downhill and of the other uphill. Moreover it does not as a matter of
fact make any difference to the argument to say that the one motion must inevitably be quicker
or dower than the other: for then the circumference can be gregter or less than the straight line;
and if s it isposshblefor thetwo to be equd. For if in the time A the quicker (B) passes over the
distance B' and the dower (G) passes over the distance G', B' will be greater than G': for thisis
what we took 'quicker' to mean: and so quicker motion aso implies that one thing traverses an
equa distance in less time than another: consequently there will be a part of A inwhich B will
pass over apart of the circle equa to G', while G will occupy the whole of A in passing over G.
None the less, if the two motions are commensurable, we are confronted with the consequence
dtated above, viz. that there may be astraight line equa to acircle. But these are not
commensurable: and so the corresponding motions are not commensurable either.

But may we say that things are always commensurable if the same terms are gpplied to them
without equivocation? e.g. apen, awine, and the highest note in a scale are not commensurable:
we cannot say whether any one of them is sharper than any other: and why isthis?they are
incommensurable because it is only equivocaly that the same term 'sharp' is gpplied to them
whereas the highest note in a scale is commensurable with the leading-note, because the term
'sharp’ has the same meaning as applied to both. Can it be, then, that the term 'quick’ has not the
same meaning as gpplied to straight motion and to circular motion respectively? If o, far less
will it have the same meaning as gpplied to dteration and to locomotion.

Or sndl wein the firgt place deny that things are dways commensurable if the sameterms are
gpplied to them without equivocation? For the term 'much’ has the same meaning whether
gpplied to water or to air, yet water and air are not commensurable in respect of it: or, if this
illugtration is not conddered satisfactory, ‘doubl€e at any rate would seem to have the same
meaning as applied to each (denoting in each case the proportion of two to one), yet water and
ar are not commensurable in respect of it. But here again may we not take up the same position
and say that the term 'much’ is equivoca? In fact there are some terms of which even the
definitions are equivocd; e.g. if 'much’ were defined as 'so much and more','so much’ would
mean something different in different cases 'equd’ is Smilarly equivocdl; and 'one againis
perhaps inevitably an equivoca term; and if ‘on€ is equivocd, 0 is 'two'. Otherwise why isit
that some things are commensurable while others are nat, if the nature of the attribute in the two
casesisredly one and the same?

Can it be that the incommensurability of two thingsin respect of any dtributeisdueto a
difference in that which is primarily capable of carrying the attribute? Thus horse and dog are so
commensurable that we may say which is the whiter, snce that which primarily containsthe
whiteness isthe samein both, viz. the surface: and amilarly they are commensurable in respect

of sze. But water and gpeech are not commensurable in respect of clearness, since that which
primarily contains the attribute is different in the two cases. It would seem, however that we
must reject this solution, since clearly we could thus make al equivocd attributes univoca and
say merely that that contains each of them is different in different cases: thus 'equdity’,
'sweetness, and ‘whiteness will severdly aways be the same, though that which containsthem is



different in different cases. Moreover, it is not any casud thing that is capable of carrying any
atribute: each sngle attribute can be carried primarily only by one single thing.

Must we then say that, if two things are to be commensurable in respect of any attribute, not only
must the attribute in question be gpplicable to both without equivocation, but there must dso be
no specific differences ether in the attribute itsdf or in that which contains the attribute-that

these, | mean, must not be divisble in the way in which colour is divided into kinds? Thusin this
respect one thing will not be commensurable with another, i.e. we cannot say that oneis more
coloured than the other where only colour in generd and not any particular colour is meant; but
they are commensurable in respect of whiteness.

Similaly in the case of mation: two things are of the same velocity if they occupy an equd time
in accomplishing a certain equal amount of motion. Suppose, then, that in acertain time an
dteration is undergone by one half of abody's length and alocomoation is accomplished the other
haf: can be say that in this case the dteration is equa to the locomotion and of the same
veocity? That would be absurd, and the reason is that there are different species of motion. And
if in consequence of thiswe must say that two things are of equa ve ocity if they accomplish
locomoation over an equd disancein an equd time, we have to admit the equdity of agraight
line and acircumference. What, then, is the reason of this? Isit that locomotion isagenus or that
lineisagenus? (We may leave the time out of account, since that is one and the same.) If the
lines are specificdly different, the locomotions aso differ specificaly from one ancther: for
locomotion is specificaly differentiated according to the specific differentiation of that over
which it takes place. (It isaso smilarly differentiated, it would seem, accordingly asthe
ingrument of the locomoation is different: thusif feet are the ingrument, it iswaking, if wingsit
isflying; but perhaps we should rather say that thisis not so, and that in this case the differences
in the locomotion are merdly differences of pogturein that which isin maotion.) We may say,
therefore, that things are of equa velocity in an equa time they traverse the same magnitude:

and when | cdl it 'the same' | mean that it contains no specific difference and therefore no
difference in the motion that takes place over it. So we have now to consder how motion is
differentiated: and this discussion serves to show that the genusis not a unity but containsa
plurdity latent in it and digtinct from it, and that in the case of equivoca terms sometimes the
different sensesin which they are used are far removed from one another, while sometimes there
isacertain likeness between them, and sometimes again they are nearly related either generically
or andogicaly, with the result that they seem not to be equivoca though they redly are.

When, then, isthere a difference of species? Is an attribute specificaly different if the subject is
different while the atribute is the same, or mugt the attribute itsdlf be different as well? And how
are we to define the limits of a species? What will enable us to decide that particular ingtances of
whiteness or sweetness are the same or different? Is it enough that it appears different in one
subject from what appears in another? Or must there be no sameness a al? And further, where
dteration isin question, how is one dteration to be of equa velocity with another? One person
may be cured quickly and another dowly, and cures may aso be Smultaneous: so that, recovery
of hedth being an dteration, we have here dterations of equal velocity, Snce each dteration
occupies an equa time. But what ateration? We cannot here speak of an ‘equd’ dteration: what
corresponds in the category of qudity to equdity in the category of quantity is 'likeness.
However, let us say that there is equa velocity where the same change is accomplished in an



equd time. Are we, then, to find the commensurability in the subject of the affection or in the
affection itsdlf? In the case that we have just been condgdering it is the fact that hedlth is one and
the same that enables us to arrive & the conclusion that the one ateration is neither more nor less
than the other, but that both are dike. If on the other hand the affection is different in the two
cases, eg. when the dterations take the form of becoming white and becoming hedlthy
respectively, here there is no sameness or equdlity or likeness inasmuch as the difference in the
affections at once makes the dterations specificdly different, and there is no unity of dteration
any more than there would be unity of locomotion under like conditions. So we must find out
how many species there are of dteration and of locomotion respectively. Now if the things that
arein motion-that is to say, the things to which the motions belong essentidly and not
accidentaly-differ specificaly, then their respective motions will dso differ specificdly: if on

the other hand they differ genericdly or numericdly, the motions dso will differ genericdly or
numericaly asthe case may be. But there dlill remains the question whether, supposing thet two
aterations are of equa ve ocity, we ought to look for this equdity in the sameness (or likeness)

of the affections, or in the things dtered, to see e.g. whether a certain quantity of each has
become white. Or ought we not rather to look for it in both? Theat isto say, the dterations are the
same or different according as the affections are the same or different, while they are equa or
unequd according as the things dtered are equal or unequdl.

And now we must consider the same question in the case of becoming and perishing: how is one
becoming of equa veocity with another? They are of equa velocity if in an equd time there are
produced two things that are the same and specificaly inseparable, e.g. two men (not merely
genericdly inseparable as eg. two animas). Similarly oneis quicker than the other if in an equa
time the product is different in the two cases. | Sateit thus because we have no pair of terms that
will convey this 'difference in the way in which unlikenessis conveyed. If we adopt the theory
that it is number that congtitutes being, we may indeed spesk of a 'grester number' and a'lesser
number' within the same species, but there is no common term that will include both relations,

nor are there terms to express each of them separatdy in the same way as we indicate a higher
degree or preponderance of an affection by 'more, of a quantity by 'greeter.’

Part 5

Now since wherever there is amovent, its motion adways acts upon something, isawaysin
something, and aways extends to something (by ‘'is dways in something' | mean that it occupies
atime: and by 'extends to something' | mean that it involves the traversing of a certain amount of
distance: for at any moment when athing is causing motion, it also has caused mation, so that
there must dways be a certain amount of distance that has been traversed and a certain amount
of time that has been occupied). then, A the movement have moved B adistance Gin atimeD,
then in the same time the same force A will move 1/2B twice the distance G, and in /2D it will
move 1/2B the whole distance for G: thus the rules of proportion will be observed. Againif a
given force move a given weight a certain distance in a certain time and haf the ditance in half
the time, haf the motive power will move hdf the weight the same distance in the same time.

Let E represent half the motive power A and Z haf the weight B: then the ratio between the
motive power and the weight in the one caseis Smilar and proportionate to the retio in the other,
S0 that each force will cause the same distance to be traversed in the sametime. But if E move Z
adigance G inatime D, it does not necessarily follow that E can move twice Z hdf the distance



G inthesametime. If, then, A move B adisance G in atime D, it does not follow that E, being
hdf of A, will inthetime D or in any fraction of it cause B to traverse apart of G theratio
between which and the whole of G is proportionate to that between A and E (whatever fraction
of AE may be): in fact it might well be that it will cause no mation at dl; for it does not follow
that, if agiven motive power causes a certain amount of motion, half that power will cause
moation ether of any particular amount or in any length of time: otherwise one man might move a
ship, since both the motive power of the ship-haulers and the distance thet they al cause the ship
to traverse are divisble into as many parts as there are men. Hence Zeno's reasoning isfase
when he argues that there is no part of the millet that does not make a sound: for thereisno
reason why any such part should not in any length of time fal to move the air that the whole
bushd movesin faling. In fact it does not of itsdf move even such a quantity of the ar asit
would moveif this part were by itsdf: for no part even exists otherwise than potentidly.

If on the other hand we have two forces each of which separately moves one of two weights a
given disgance in a given time, then the forces in combination will move the combined weghts
an equd digtance in an equd time: for in this case the rules of proportion apply.

Then does this hold good of dteration and of increase also? Surely it does, for in any given case
we have a definite thing that cause increase and a definite thing thet suffers increase, and the one
causes and the other suffers a certain amount of increase in a certain amount of time. Similarly
we have a definite thing that causes dteration and a definite thing that undergoes dteration, and
acertain amount, or rather degree, of dteration is completed in a certain amount of time: thusin
twice as much time twice as much ateration will be completed and conversaly twice as much
dteration will occupy twice as much time: and the dteration of haf of its object will occupy half
asmuch time and in haf as much time haf of the object will be dtered: or again, in the same
amount of time it will be dtered twice as much.

On the other hand if that which causes dteration or increase causes a certain amount of incresse
or dteration respectively in a certain amount of time, it does not necessarily follow that half the
force will occupy twice the time in dtering or increasing the object, or that in twice the time the
dteration or increase will be completed by it: it may happen that there will be no ateration or
increase & dl, the case being the same as with the weight.

Book VIII

Part 1

It remainsto consider the following question. Was there ever abecoming of
moation before which it had no being, and is it perishing again o asto leave
nothing in motion? Or are we to say that it never had any becoming and is not
perishing, but dways was and dways will be? Isit in fact an immorta never-
failing property of thingsthat are, asort of life asit wereto dl naturdly
condtituted things?

Now the existence of motion is asserted by dl who have anything to say about



nature, because they al concern themsdves with the congtruction of the world
and study the question of becoming and perishing, which processes could not
come about without the existence of mation. But those who say thet thereisan
infinite number of worlds, some of which are in process of becoming while others
arein process of perishing, assert that there is always motion (for these processes
of becoming and perishing of the worlds necessarily involve motion), whereas
those who hold that there is only one world, whether everlasting or not, make
corresponding assumptionsin regard to motion. If then it is possble that at any
time nothing should be in mation, this must come about in one of two ways: ether
in the manner described by Anaxagoras, who says that al things were together
and a rest for an infinite period of time, and that then Mind introduced motion
and separated them; or in the manner described by Empedocles, according to
whom the universe is dternately in motion and a rest-in motion, when Loveis
making the one out of many, or Strife is making many out of one, and at rest in
the intermediate periods of time- his account being as follows:

'Since One hath learned to spring from Manifold, And One digoined makes
manifold arise, Thusthey Become, nor stableistheir life: But sincether
motion must alternate be, Thus have they ever Rest upon their round': for we
must suppose that he means by this that they dternate from the one motion to the
other. We must consider, then, how this matter stands, for the discovery of the

truth about it is of importance, not only for the study of nature, but dso for the
investigation of the First Principle.

Let ustake our start from what we have aready laid down in our course on
Physics. Mation, we say, isthe fulfilment of the movablein so far asitis

movable. Each kind of motion, therefore, necessarily involves the presence of the
things that are cgpable of that mation. In fact, even gpart from the definition of
moation, every one would admit that in each kind of motion it isthat whichis
cgpable of that motion that isin motion: thusit isthat which is cgpable of
dteration that is dtered, and that which is cgpable of loca changethat isin
locomoation: and so there must be something capable of being burned before there
can be a process of being burned, and something capable of burning before there
can be a process of burning. Moreover, these things dso must either have a
beginning before which they had no being, or they must be eternd. Now if there
was a becoming of every movable thing, it follows that before the motion in
question another change or maotion must have taken place in which that whichwas
capable of being moved or of causng motion had its becoming. To suppose, on
the other hand, that these things were in being throughout al previoustime
without there being any motion appears unreasonable on a moment's thought, and
dtill more unreasonable, we shdl find, on further consderation. For if we are to
say that, while there are on the one hand things that are movable, and on the other
hand things that are motive, there is atime when thereis afirs movent and afirst
moved, and another time when there is no such thing but only something that is at
rest, then thisthing that is a rest must previoudy have been in process of change:
for there must have been some cause of its ret, rest being the privation of motion.



Therefore, before thisfirst change there will be a previous change. For some
things cause motion in only one way, while others can produce either of two
contrary motions: thus fire causes heeting but not cooling, whereas it would seem
that knowledge may be directed to two contrary ends while remaining one and the
same. Even in the former class, however, there seems to be something smilar, for
acold thing in a sense causes hesting by turning away and retiring, just as one
possessed of knowledge voluntarily makes an error when he uses his knowledge
inthe reverse way. But a any rate al things that are cgpable respectively of
affecting and being affected, or of causing motion and being moved, are cgpable
of it not under al conditions, but only when they arein a particular condition and
gpproach one another: S0 it is on the gpproach of one thing to another that the one
causes motion and the other is moved, and when they are present under such
conditions as rendered the one motive and the other movable. So if the motion
was not awaysin process, it is clear that they must have been in a condition not
such asto render them capable respectively of being moved and of causing
motion, and one or other of them must have been in process of change: for in
what is rddive thisis a necessary consequence: e.g. if onething is double another
when before it was not so, one or other of them, if not both, must have beenin
process of change. It follows then, that there will be a process of change previous
to thefird.

(Further, how can there be any 'before and 'after’ without the existence of time?
Or how can there be any time without the existence of motion? If, then, timeisthe
number of motion or itself akind of motion, it follows that, if thereisdways

time, motion must aso be eternal. But so far astime is concerned we see that dl
with one exception are in agreement in saying that it is uncregted: in fact, it isjust
this that enables Democritus to show thet al things cannot have had a becoming:
for time, he says, is uncreated. Plato done asserts the creetion of time, saying that
it had a becoming together with the universe, the universe according to him
having had a becoming. Now since time cannot exist and is unthinkable gpart
from the moment, and the moment akind of middle-point, uniting asit doesin
itsdlf both a beginning and an end, a beginning of future time and an end of past
time, it follows that there must dways be time: for the extremity of the last period
of time that we take must be found in some moment, Since time contains no point
of contact for us except the moment. Therefore, Snce the moment is both a
beginning and an end, there must dways be time on both Sdes of it. But if thisis
true of time, it is evident that it must dso be true of motion, time being akind of
affection of mation.)

The same reasoning will aso serve to show the imperishability of motion: just as
abecoming of motion would involve, as we saw, the existence of a process of
change previous to the firg, in the same way a perishing of motion would involve
the existence of a process of change subsequent to the last: for when athing
ceases to be moved, it does not therefore at the same time cease to be movable-
e.g. the cessation of the process of being burned does not involve the cessation of
the capacity of being burned, since athing may be capable of being burned



without being in process of being burned- nor, when a thing ceases to be movent,
doesit therefore a the same time cease to a be motive. Again, the destructive
agent will have to be destroyed, after what it destroys has been destroyed, and
then that which has the capacity of destroying it will have to be destroyed
afterwards, (so that there will be a process of change subsequent to the last,) for
being destroyed dso isakind of change. If, then, view which we are criticizing
involves these impossible consequences, it is clear that motion is eternd and
cannot have existed at one time and not at another: in fact such aview can hardly
be described as anythling else than fantastic.

And much the same may be said of the view that such is the ordinance of nature
and that this must be regarded as a principle, aswould seem to be the view of
Empedocles when he says that the condtitution of the world is of necessity such
that Love and Strife dternately predominate and cause motion, whilein the
intermediate period of time there is a Sate of rest. Probably aso those who like
like Anaxagoras, assart asingle principle (of motion) would hold this view. But
that which is produced or directed by nature can never be anything disorderly: for
nature is everywhere the cause of order. Moreover, thereisno ratio in the relation
of theinfinite to the infinite, wheress order dways meansratio. But if we say that
thereisfirst a state of rest for an infinite time, and then motion is Sarted a some
moment, and that the fact that it is this rather than a previous moment is of no
importance, and involves no order, then we can no longer say that it is nature's
work: for if anything is of acertain character naturdly, it éther is so invarigbly

and is not sometimes of this and sometimes of another character (e.g. fire, which
travels upwards naturaly, does not sometimes do so and sometimes not) or there
isaratio in the variation. It would be better, therefore, to say with Empedocles
and any one else who may have maintained such atheory as histhat the universe
isdternately a rest and in motion: for in asystem of thiskind we have a once a
certain order. But even here the holder of the theory ought not only to assert the
fact: he ought to explain the cause of it: i.e. he should not make any mere
assumption or lay down any gratuitous axiom, but should employ ether inductive
or demongtrative reasoning. The Love and Strife postulated by Empedocles are
not in themselves causes of the fact in question, nor isit of the essence of ether
that it should be 0, the essentid function of the former being to unite, of the latter
to separate. If heisto go on to explain this dternate predominance, he shoud
adduce cases where such a gtate of things exists, as he points to the fact that
among mankind we have something that unites men, namely Love, while on the
other hand enemies avoid one another: thus from the observed fact that this occurs
in certain cases comes the assumption that it occurs dso in the universe. Then,
again, some argument is needed to explain why the predominance of each of the
two forceslasts for an equa period of time. But it is awrong assumption to
suppose universdly that we have an adequate firgt principle in virtue of the fact
that something alwaysis so or dways happens so. Thus Democritus reduces the
causes that explain nature to the fact that things happened in the past in the same
way as they happen now: but he does not think fit to seek for afirg principle to
explain this 'dways: so, while histheory isright in so far asit is gpplied to certain



individua cases, heiswrong in making it of universa gpplication. Thus, a
triangle dways hasits angles equa to two right angles, but there is nevertheless
an ulterior cause of the eternity of this truth, whereasfirgt principles are eterna
and have no ulterior cause. Let this conclude what we have to say in support of
our contention that there never was a time when there was not motion, and never
will be atime when there will not be motion.

Part 2

The arguments that may be advanced againg this position are not difficult to
dispose of. The chief congderations that might be thought to indicate that motion
may exist though a onetimeit had not existed at dl are the following:

Firg, it may be said that no process of changeis eternd: for the nature of al
change is such that it proceeds from something to something, so that every
process of change must be bounded by the contraries that mark its course, and no
moation can go on to infinity.

Secondly, we see that athing that neither isin motion nor contains any maotion
within itsdf can be set in motion; eg. inanimate things that are (whether the
whole or some part isin question) not in motion but &t rest, are a some moment
St in motion: wheress, if motion cannot have a becoming before which it had no
being, these things ought to be elther dways or never in motion.

Thirdly, the fact is evident above dl in the case of animate beings: for it
sometimes happens that there is no motion in us and we are quite ill, and that
nevertheless we are then at some moment set in motion, that isto say it sometimes
happens that we produce a beginning of motion in oursaves spontaneoudy
without anything having s&t usin motion from without. We see nothing like this

in the case of inanimate things, which are dways s&t in motion by something ese
from without: the animd, on the other hand, we say, moves itsdlf: therefore, if an
animd isever in agate of absolute rest, we have amationless thing in which
moation can be produced from the thing itsdlf, and not from without. Now if this
can occur in an anima, why should not the same be true dso of the universeasa
whole? If it can occur in asmall world it could dso occur in agreet one: and if it
can occur in the world, it could dso occur in the infinite; thet is, if the infinite
could as awhole possibly be in motion or at rest.

Of these objections, then, the first-mentioned motion to oppositesis not always
the same and numericaly one a correct satement; in fact, thismay be said to be a
necessary conclusion, provided that it is possible for the motion of that which is
one and the same to be not aways one and the same. (I mean that e.g. we may
question whether the note given by asingle string is one and the same, or is
different each time the string is struck, athough the gtring isin the same condition
and ismoved in the same way.) But till, however this may be, there is nothing to
prevent there being amotion that is the same in virtue of being continuous and



eternd: we shdl have something to say later that will make this point clearer.

As regards the second objection, no absurdity isinvolved in the fact that
something not in motion may be set in mation, that which caused the motion from
without being at one time present, and at another absent. Nevertheless, how this
can be so remains matter for inquiry; how it comes about, | mean, that the same
motive force at one time causes athing to be in motion, and at another does not do
so: for the difficulty raised by our objector redly amountsto this-why isit thet
some things are not always at rest, and the rest dways in motion?

The third objection may be thought to present more difficulty than the others,
namdy, tha which dleges that mation arisesin thingsin which it did not exist
before, and adduces in proof the case of animate things: thus an animd isfirs a
rest and afterwards walks, not having been set in motion apparently by anything
from without. This, however, isfdse for we observe that there is dways some
part of the anima's organism in mation, and the cause of the motion of this part is
not the animd itsdf, but, it may be, its environment. Moreover, we say that the
animd itsdf originates not al of its mations but itslocomation. So it may well be
the case-or rather we may perhaps say that it must necessarily be the case-that
many motions are produced in the body by its environment, and some of these set
in motion the intellect or the gppetite, and this again then satsthe whole animal in
moation: thisiswhat happens when animas are adeegp: though there isthen no
perceptive motion in them, there is some motion that causes them to wake up
again. But we will leave this point also to be ducidated at alater Sagein our
discusson.

Part 3

Our enquiry will resolve itsdf a the outset into a congderation of the above-
mentioned problem-what can be the reason why some things in the world at one
time are in motion and a another are a rest again? Now one of three things must
be true: ether dl things are dways at rest, or al things are dways in motion, or
some things are in motion and others at rest: and in thislast case again ether the
things that are in motion are dways in motion and the things that are a rest are
adways a rest, or they are dl condtituted s0 asto be capable dike of motion and of
rest; or there is yet athird posshbility remaining-it may be that some thingsin the
world are dways motionless, others ways in motion, while others again admit of
both conditions. Thislast isthe account of the matter that we must give: for herein
lies the solution of dl the difficulties raised and the conclusion of the

investigation upon which we are engaged.

To maintain that al things are at rest, and to disregard sense-perception in an
attempt to show the theory to be reasonable, would be an instance of intellectua
weekness: it would cdl in question awhole system, not a particular detail:
moreover, it would be an attack not only on the physicist but on dmogt all
sciences and dl received opinions, Snce mation playsapart in dl of them.



Further, just as in arguments about mathematics objections that involve first
principles do not affect the mathematician-and the other sciences arein Smilar
case- 0, too, objections involving the point that we have just raised do not affect
the physcigt: for it is afundamenta assumption with him that motion is

ultimatdy referable to neture hersdlf.

The assartion that dl things are in motion we may fairly regard as equaly fase,
though it isless subversve of physica science: for though in our course on
physicsit was laid down that rest no less than mation is ultimately referable to
nature hersdlf, nevertheless motion is the characteritic fact of nature: moreove,
the view is actudly held by some that not merely some things but dl thingsin the
world arein motion and dways in motion, though we cannot apprehend the fact
by sense-perception. Although the supporters of this theory do not state clearly
what kind of motion they mean, or whether they mean al kinds, it isno hard
matter to reply to them: thus we may point out that there cannot be a continuous
process ether of increase or of decrease: that which comes between the two hasto
be included. The theory resembles that about the stone being worn away by the
drop of water or split by plants growing out of it: if so much has been extruded or
removed by the drop, it does not follow that haf the amount has previoudy been
extruded or removed in haf the time: the case of the hauled ship is exactly
comparable: here we have so many drops setting so much in motion, but a part of
them will not set as much in motion in any period of time. The amount removed
is, it istrue, divisble into anumber of parts, but no one of these was set in motion
separately: they were dl set in motion together. It is evident, then, that from the
fact that the decrease is divigble into an infinite number of partsit does not
follow that some part must always be passing away: it dl passesaway a a
particular moment. Smilarly, too, in the case of any dteration whatever if that
which suffers dteration isinfinitey divisble it does not follow from thisthat the
sameistrue of the dteration itsalf, which often occurs dl a once, asin freezing.
Agan, when any one hasfdlenill, there must follow a period of time in which his
restoration to hedth isin the future: the process of change cannot take placein an
ingtant: yet the change cannot be a change to anything ese but hedth. The
assartion. therefore, that dteration is continuous is an extravagant caling into
guestion of the obvious: for dteration is a change from one contrary to another.
Moreover, we notice that a stone becomes neither harder nor softer. Again, in the
meatter of locomation, it would be a strange thing if a stone could be faling or
resting on the ground without our being able to perceive the fact. Further, itisa
law of nature that earth and dl other bodies should remain in their proper places
and be moved from them only by violence: from the fact then that some of them
areintheir proper placesit follows that in respect of place dso dl things cannot
be in motion. These and other similar arguments, then, should convince usthat it
isimpossible either that dl things are dwaysin maotion or thet dl things are
awaysat res.

Nor again can it be that some things are dways at rest, others dways in motion,
and nothing sometimes at rest and sometimes in motion. This theory must be



pronounced impossible on the same grounds as those previoudy mentioned: viz.
that we see the above-mentioned changes occurring in the case of the same things.
We may further point out thet the defender of this podition isfighting againg the
obvious, for on this theory there can be no such thing asincrease: nor can there be
any such thing as compulsory mation, if it isimpossible that athing can be at rest
before being set in motion unnaturaly. This theory, then, does away with
becoming and perishing. Moreover, mation, it would seem, is generdly thought to
be a sort of becoming and perishing, for that to which athing changes comesto
be, or occupancy of it comesto be, and that from which athing changes ceasesto
be, or there ceases to be occupancy of it. It is clear, therefore, that there are cases
of occasional motion and occasiond rest.

We have now to take the assertion that al things are sometimes a rest and
sometimes in motion and to confront it with the arguments previoudy advanced.
We must take our start as before from the possibilities that we distinguished just
above. Either dl thingsare at rest, or dl things are in maotion, or some things are

at rest and othersin motion. And if some things are at rest and others in mation,
then it mugt be that either dl things are sometimes a rest and sometimesin
motion, or some things are dways at rest and the remainder always in motion, or
some of the things are dways a rest and others dways in motion while others
again are sometimes at rest and sometimes in motion. Now we have said before
that it isimpossible that al things should be at rest: nevertheless we may now
repeat that assertion. We may point out thet, even if it isredly the case, ascertain
persons assart, that the exigtent isinfinite and motionless, it certainly does not
appear to be so if we follow sense-perception: many things that exist appear to be
in motion. Now if there is such athing asfase opinion or opinion & al, thereis
aso motion; and amilarly if thereis such athing asimagination, or if it isthe

case that anything seemsto be different at different times: for imagination and
opinion are thought to be motions of akind. But to investigate this question &t all-
to seek areasoned judtification of abelief with regard to which we are too well off
to require reasoned judtificationimplies bad judgement of whet is better and what
isworse, what commends itsdlf to belief and what does not, whét is ultimate and
what isnat. It islikewise impossble that dl things should be in motion or that
some things should be aways in motion and the remainder dways at rest. We
have sufficient ground for rgecting dl these theories in the Sngle fact that we see
some things that are sometimes in motion and sometimes at rest. It is evident,
therefore, that it is no lessimpossible that some things should be dways in motion
and the remainder dways at rest than that dl things should be a rest or that dl
things should be in motion continuoudy. It remains, then, to consider whether all
things are so condtituted as to be capable both of being in motion and of being at
rest, or whether, while some things are so congtituted, some are dways at rest and
some are dways in motion: for it isthislast view that we have to show to be true.

Part 4

Now of things that cause motion or suffer motion, to some the motion is



accidentd, to others essentid: thusiit is accidenta to what merely belongsto or
contains as a part a thing that causes motion or suffers motion, essentid to athing
that causes motion or suffers motion not merdly by belonging to such athing or
containing it as a part.

Of things to which the motion is essentid some derive their motion from
themsdlves, others from something else: and in some cases their maotion is naturd,
in others violent and unnaturd. Thus in things that derive thair motion from
themsdlves, eg. dl animas, the motion is naturd (for when an animd isin

moation its motion is derived from itself): and whenever the source of the motion
of athing isin the thing itsdf we say that the motion of that thing is naturd.
Therefore the animd as awhole movesitsdf naturdly: but the body of the animd
may bein moation unnaturally as well as naturdly: it depends upon the kind of
moation thet it may chance to be suffering and the kind of dement of whichitis
composed. And the motion of things that derive their motion from something ese
iSin some cases naturd, in other unnaturd: e.g. upward motion of earthy things
and downward motion of fire are unnatura. Moreover the parts of animas are
often in motion in an unnatura way, their positions and the character of the
motion being abnorma. The fact that athing that isin motion derives itsmotion
from something is most evident in things that are in motion unnaturaly, because
in such casesit is clear that the motion is derived from something other than the
thing itsdlf. Next to things that are in motion unnaturaly those whaose mation
while naturd is derived from themsdves-eg. animas-make thisfact clear: for
here the uncertainty is not as to whether the motion is derived from something but
as to how we ought to digtinguish in the thing between the movent and the moved.
It would seem that in animdls, just asin ships and things not naturally organized,
that which causes motion is separate from that which suffers motion, and thet it is
only in this sense that the anima as awhole causes its own motion.

The grestest difficulty, however, is presented by the remaining case of those that
we lagt digtinguished. Where things derive their motion from something else we
distinguished the cases in which the motion is unnaturd: we are left with those

that are to be contrasted with the others by reason of the fact that the motion is
naturd. It isin these cases that difficulty would be experienced in deciding
whence the motion is derived, eg. in the case of light and heavy things. When
these things are in motion to positions the reverse of those they would properly
occupy, their mation is violent: when they are in maotion to their proper positions-
the light thing up and the heavy thing down-their mation is naturd; but in this

latter caseit isno longer evident, asit is when the motion is unnaturd, whence
their motion is derived. It isimpossible to say that their motion is derived from
themsdlves thisis a characteridtic of life and peculiar to living things. Further, if

it were, it would have been in their power to stop themselves (I meanthet if eg. a
thing can cause itsdlf to walk it can dso cause itsdlf not to walk), and so, Snce on
this supposition fire itself possesses the power of upward locomotion, it is clear
that it should aso possess the power of downward locomotion. Moreover if things
move themsdves, it would be unreasonable to suppose that in only one kind of



moation is their motion derived from themsdves. Again, how can anything of
continuous and naturaly connected substance moveitself? In o far asathing is
one and continuous not merdly in virtue of contact, it isimpassve: itisonly in so
far asathing is divided that one part of it is by nature active and another passive.
Therefore none of the things that we are now considering move themselves (for
they are of naturaly connected substance), nor does anything elsethat is
continuous:. in each case the movent must be separate from the moved, as we see
to be the case with inanimate things when an animate thing moves them. It isthe
fact that these things aso aways derive their motion from something: whet it is
would become evident if we were to digtinguish the different kinds of cause.

The above-mentioned ditinctions can dso be made in the case of things that
cause motion: some of them are capable of causing motion unnaturdly (eg. the
lever is not naturaly cgpable of moving the weight), others naturdly (eg. what is
actudly hot is naturdly cgpable of moving what is potentidly hot): and smilarly
in the case of dl other things of thiskind.

In the same way, too, what is potentidly of acertain qudity or of acertain
quantity in acertain place is naturdly movable when it contains the corresponding
principlein itself and not accidentdly (for the same thing may be both of a certain
quality and of a certain quantity, but the one is an accidental, not an essentid
property of the other). So when fire or earth is moved by something the motionis
violent when it is unnaturd, and naturd when it brings to actudity the proper
activities that they potentiadly possess. But the fact that the term "potentidly’ is
used in more than one sense is the reason why it is not evident whence such
motions as the upward mation of fire and the downward motion of earth are
derived. One who is learning a science potentidly knows it in adifferent sense
from one who while dready possessing the knowledge is not actualy exercisng
it. Wherever we have something capable of acting and something capable of
being correspondingly acted on, in the event of any such pair being in contact
what is potentia becomes at times actua: e.g. the learner becomes from one
potential something another potentid something: for one who possesses
knowledge of a science but is not actudly exercisng it knows the science
potentidly in asense, though not in the same sense as he knew it potentialy
before he learnt it. And when heisin this condition, if something does not prevent
him, he actively exercises his knowledge: otherwise he would bein the
contradictory state of not knowing. In regard to natural bodies also the caseis
amilar. Thuswhat is cold is potentialy hot: then achange tekes placeand it is
fire, and it burns, unless something prevents and hindersit. So, too, with heavy
and light: light is generated from heavy, eg. air from water (for weter isthe first
thing that is potentidly light), and ar is actudly light, and will a once redizeits
proper activity as such unless something preventsit. The activity of lightness
conggsin the light thing being in a cartain Stuaion, namely high up: when itis

in the contrary Stuation, it is being prevented from risng. The caseissimilar dso
in regard to quantity and qudity. But, be it noted, thisis the question we are
trying to answer-how can we account for the motion of light things and heavy



things to their proper Stuations? The reason for it isthat they have a natura
tendency respectively towards a certain position: and this congtitutes the essence
of lightness and heaviness, the former being determined by an upward, the latter
by adownward, tendency. Aswe have said, athing may be potentidly light or
heavy in more senses than one. Thus not only when athing iswater isit in asense
potentialy light, but when it has become air it may be till potentidly light: for it
may be that through some hindrance it does not occupy an upper position,
wheress, if what hindersit isremoved, it redizesits activity and continues to rise
higher. The process whereby what is of a certain quality changes to a condition of
active existence is amilar: thus the exercise of knowledge follows at once upon
the possession of it unless something preventsit. So, too, whet is of acertain
quantity extendsitsaf over a certain space unless something preventsit. The thing
inasenseisand in asenseis not moved by one who moves whét is obstructing
and preventing its motion (e.g. one who pulls away apillar from under aroof or
one who removes a stone from awineskin in the water is the accidental cause of
motion): and in the same way the red cause of the motion of aball rebounding
fromawal isnot the wall but the thrower. So it is clear that in dl these casesthe
thing does not move itsdf, but it contains within itself the source of mation-not of
moving something or of causng mation, but of suffering it.

If then the mation of dl thingsthat arein mation is ether natura or unnatura and
violent, and dl things whose motion is violent and unnaturd are moved by
something, and something other than themselves, and again dl things whose
moation is naturd are moved by something-both those that are moved by
themselves and those that are not moved by themsalves (e.g. light things and
heavy things, which are moved ether by that which brought the thing into
exigence as such and made it light and heavy, or by that which released what was
hindering and preventing it); then al things that are in motion must be moved by
something.

Part 5

Now thismay come about in either of two ways. Either the movent is not itsalf
responsible for the motion, which isto be referred to something € se which moves
the movent, or the movent is itsdf respongble for the mation. Further, in the latter
case, ether the movent immediatdly precedesthe last thing in the series, or there
may be one or more intermediate links: e.g. the stick movesthe soneand is
moved by the hand, which again is moved by the man: in the man, however, we
have reached a movent that is not so in virtue of being moved by something else.
Now we say that the thing is moved both by the last ad by the firs movent in the
series, but more grictly by the first, snce the firs movent moves the last, whereas
the lagt does not move the firgt, and the first will move the thing without the last,
but the lagt will not move it without the first: eg. the stick will not move anything
unlessit isitsdf moved by the man. If then everything thet isin motion must be
moved by something, and the movent must either itsalf be moved by something
else or not, and in the former case there must be some first movent thet is not



itsdf moved by anything dse, while in the case of the immediate movent being of
thiskind there is no need of an intermediate movent that is aso moved (for it is
impossible thet there should be an infinite series of movents, each of whichis
itsdf moved by something dse, sncein an infinite series there is no firgt term)-if
then everything that isin motion is moved by something, and the firs movent is
moved but not by anything dse, it much be moved by itsdlf.

This same argument may aso be stated in another way as follows. Every movent
moves something and moves it with something, ether with itsalf or with
something ese eg. aman moves athing either himself or with adick, and a
thing is knocked down either by the wind itself or by a stone propelled by the
wind. But it isimpaossible for that with which athing is moved to move it without
being moved by that which imparts mation by its own agency: on the other hand,
if athing imparts motion by its own agency, it is not necessary that there should
be anything se with which it imparts motion, wheressiif there is a different thing
with which it imparts motion, there must be something that imparts motion not
with something ese but with itsdlf, or ese there will be an infinite series. If, then,
anything isamovent while being itsdf moved, the series must sop somewhere
and not be infinite. Thus if the stick moves something in virtue of being moved

by the hand, the hand moves the stick: and if something €lse moves with the hand,
the hand aso is moved by something different from itsdf. So when motion by
means of an indrument is at each stage caused by something different from the
ingdrument, this must dway's be preceded by something ese which imparts motion
with itsdf. Therefore, if thislast movent isin mation and there is nothing dse that
movesiit, it must moveitsdf. So this reasoning dso shows that when athing is
moved, if it is not moved immediately by something that moves itsdlf, the series
brings us at some time or other to amovent of this kind.

And if we consder the matter in yet athird wa Ly we shdl get this same result as
follows. If everything that isin maotion is moved by something thet isin motion,
ether thisbeing in mation is an accidentd attribute of the moventsin question, o
that eech of them moves something while being itsdf in motion, but not dways
because it isitsdf in motion, or it is not accidental but an essentid attribute. Let
us consder the former dternative. If then it is an accidentd attribute, it is not
necessary that that isin motion should be in motion: and if thisisso it is clear that
there may be atime when nothing that existsisin motion, since the accidentd is
not necessary but contingent. Now if we assume the existence of apossibility, any
conclusion that we thereby reach will not be an impaossibility though it may be
contrary to fact. But the nonexistence of motion is an impossihility: for we have
shown above that there must dways be motion.

Moreover, the conclusion to which we have been led is a reasonable one. For
there must be three things-the moved, the movent, and the instrument of motion.
Now the moved must be in motion, but it need not move anything ese: the
ingrument of motion must both move something else and be itself in motion (for
it changes together with the moved, with which it isin contact and continuous, as



isclear in the case of things that move other things locdly, in which case the two
things must up to a certain point be in contact): and the movent-that is to say, that
which causes mation in such a manner thet it is not merely the instrument of
motion-must be unmoved. Now we have visua experience of the last termin this
series, namely that which has the capacity of being in mation, but does not
contain amotive principle, and dso of that which isin maotion but is moved by
itself and not by anything ese: it is reasonable, therefore, not to say necessary, to
suppose the existence of the third term aso, that which causes motion but is itsdlf
unmoved. So, too, Anaxagorasis right when he says that Mind isimpassve and
unmixed, since he makes it the principle of motion: for it could cause motion in
this sense only by being itself unmoved, and have supreme control only by being
unmixed.

We will now take the second dternative. If the movement is not accidentally but
necessarily in motion <o that, if it were not in motion, it would not move
anything-then the movent, in o far asit isin motion, must be in maotion in one of
two ways. it ismoved ether asthat is which is moved with the same kind of
motion, or with adifferent kind-ether that which is heeting, | mean, isitsdf in
process of becoming hot, that which is making hedlthy in process of becoming
hedlthy, and that which is causing locomotion in process of locomotion, or else
that which is making hedlthy is, let us say, in process of locomation, and that
which is caugng locomation in process of, say, increase. But it is evident that this
isimpossible. For if we adopt the first assumption we have to make it apply
within each of the very lowest species into which motion can be divided: e.g. we
must say that if some one is teaching some lesson in geometry, heisasoin
process of being taught that same lesson in geometry, and that if heisthrowing he
isin process of being thrown in just the same manner. Or if we rgect this
assumption we must say that one kind of motion is derived from another; eg. that
that which is causing locomotion isin process of increase, thet which is causing
thisincreaseisin process of being atered by something ese, and that which is
causing this dteration isin process of suffering some different kind of motion.

But the series must stop somewhere, since the kinds of maotion are limited; and if
we say that the processisreversible, and that that which is causng dterationisin
process of locomotion, we do no more than if we had said at the outset that that
which is causng locomation isin process of locomotion, and that onewho is
teaching isin process of being taught: for it is clear that everything that is moved
ismoved by the movent that is further back in the series as well as by that which
immediately movesit: in fact the earlier movent is that which more srictly moves
it. But thisis of courseimpossble: for it involves the consequence that one who is
teaching isin process of learning what he is teaching, whereas teaching
necessarily implies possessing knowledge, and learning not possessing it. Still
more unreasonable is the consequence involved that, Snce everything thet is
moved is moved by something thet isitsaf moved by something dse, everything
that has a capacity for causing motion has as such a corresponding capacity for
being moved: i.e. it will have a capacity for being moved in the sensein which
one might say that everything that has a cgpacity for making hedthy, and



exercises that cgpacity, has as such a capacity for being made hedlthy, and that
which has a cgpacity for building has as such a capacity for being built. 1t will
have the capacity for being thus moved either immediatdly or through one or
more links (asit will if, while everything that has a capacity for causng maotion
has as such a capacity for being moved by something ese, the motion that it has
the capacity for suffering is not that with which it affects whet is next to it, but a
moation of adifferent kind; e.g. that which has a capacity for making hedthy
might as such have a capacity for learn. the series, however, could be traced back,
aswe said before, until at some time or other we arrived at the same kind of
motion). Now thefirg dternative isimpossble, and the second is fantadtic: it is
absurd that that which has a capacity for causing ateration should as such
necessarily have a capacity, let us say, for increase. It is not necessary, therefore,
that that which is moved should aways be moved by something dsethat isitsaf
moved by something ese: so there will be an end to the series. Consequently the
firg thing that isin motion will derive its motion ether from something thet is at
rest or fromitsdf. But if there were any need to consder which of the two, that
which moves itsdlf or that which is moved by something dsg, is the cause and
principle of motion, every one would decide the former: for that which isitsdf
independently a cause is aways prior as a cause to that which isso only in virtue
of being itsdf dependent upon something e se that makes it so.

We mugt therefore make a fresh start and consider the question; if athing moves
itsdlf, in what sense and in what manner does it do s0? Now everything that isin
moation must be infinitely divisble, for it has been shown dready in our generd
course on Phydics, that everything thet is essentidly in motion is continuous. Now
it isimpossble that that which movesitsdf should in its entirety move itsdf: for
then, while being specificaly one and indivisble, it would as a\Whole both
undergo and cause the same locomotion or dteration: thus it would at the same
time be both teaching and being taught (the same thing), or both restoring to and
being restored to the same hedlth. Moreover, we have established the fact that it is
the movable that is moved; and thisis potentidly, not actudly, in motion, but the
potentid isin process to actudity, and motion is an incomplete actudity of the
movable. The movent on the other hand is dready in activity: eg. it isthat which
is hot that produces hest: in fact, that which produces the form is dways
something that possessesit. Consequently (if athing can moveitsdf asawhole),
the same thing in repect of the same thing may be at the same time both hot and
not hot. So, too, in every other case where the movent must be described by the
same name in the same sense as the moved. Therefore when athing movesitsdf it
isone part of it that is the movent and another part that is moved. But it is not
sdf-moving in the sense that each of the two parts is moved by the other part: the
following congderations make this evident. In the firgt place, if each of the two
parts isto move the other, there will be no first movent. If athing ismoved by a
series of movents, that which is earlier in the seriesis more the cause of its being
moved than that which comes next, and will be more truly the movert: for we
found that there are two kinds of movent, that which isitsalf moved by something
else and that which derivesits motion from itsdlf: and that which is further from



the thing that is moved is nearer to the principle of motion than that which is
intermediate. In the second place, thereis no necessity for the movent part to be
moved by anything but itsdlf: so it can only be accidentaly that the other part
movesit in return. | take then the possible case of its not moving it: then there will
be a part that is moved and a part that is an unmoved movent. In the third place,
there is no necessity for the movent to be moved in return: on the contrary the
necessity that there should aways be motion makes it necessary that there should
be some movent thet is either unmoved or moved by itsdf. In the fourth place we
should then have a thing undergoing the same motion that it is causing-thet which
is producing heet, therefore, being heated. But as amatter of fact that which
primarily moves itslf cannot contain either asingle part that movesitsdf or a
number of parts each of which movesitsdf. For, if thewhole is moved by itsdlf, it
must be moved either by some part of itsdf or asawhole by itsdf asawhole. If,
then, it ismoved in virtue of some part of it being moved by that part itsdf, itis
this part thet will be the primary salf-movent, snce, if this part is separated from
the whole, the part will sill moveitsdlf, but the whole will do so no longer. If on
the other hand the whole is moved by itsdf asawhoale, it must be accidentaly
that the parts move themsdalves. and therefore, their self-motion not being
necessary, we may take the case of their not being moved by themselves.
Therefore in the whole of the thing we may digtinguish that which imparts motion
without itself being moved and that which is moved: for only in thisway isit
possible for athing to be sdf-moved. Further, if the whole movesitsaf we may
diginguish in it that which imparts the motion and that which is moved: so while
we say that AB is moved by itsdf, we may aso say that it ismoved by A. And
gnce that which imparts motion may be ether athing that is moved by something
else or athing that is unmoved, and that which is moved may be dther athing that
imparts motion to something else or athing that does not, that which movesitsdf
must be composed of something that is unmoved but imparts motion and dso of
something that is moved but does not necessarily impart motion but may or may
not do so. Thuslet A be something that imparts motion but is unmoved, B
something that is moved by A and moves G, G something that is moved by B but
moves nothing (granted that we eventudly arrive a G we may take it thet there is
only one intermediate term, though there may be more). Then the whole ABG
movesitsdf. Butif | take away G, AB will move itsdf, A imparting motion and B
being moved, whereas G will not move itsdlf or in fact be moved at dl. Nor again
will BG move itsdf apart from A: for B imparts mation only through being

moved by something ese, not through being moved by any part of itsdf. So only
AB movesitsdf. That which movesitsdf, therefore, must comprise something
that imparts motion but is unmoved and something that is moved but does not
necessarily move anything else: and each of these two things, or a any rate one of
them, must be in contact with the other. If, then, that which imparts motion isa
continuous substance-that which is moved must of course be so-it isclear thet it is
not through some part of the whole being of such a nature as to be capable of
moving itsdf that the whole movesitsdf: it movesitsdf as awhole, both being
moved and imparting motion through containing a part that imparts motion and a
part that is moved. It does not impart motion as awhole nor isit moved asa



whole itis A done that imparts motion and B done that is moved. It isnot true,
further, that G ismoved by A, which isimpossible.

Here adifficulty arises: if something is taken away from A (supposing thet that
which imparts motion but is unmoved is a continuous substance), or from B the
part that is moved, will the remainder of A continue to impart motion or the
remainder of B continue to be moved? If so, it will not be AB primarily thet is
moved by itsdlf, snce, when something is taken away from AB, the remainder of
AB will ill continue to moveitsdf. Perhgpos we may state the case thus: thereis
nothing to prevent each of the two parts, or at any rate one of them, that which is
moved, being divisble though actudly undivided, so that if it is divided it will not
continue in the possession of the same capacity: and so there is nothing to prevent
sf-motion resding primarily in things thet are potentidly divisble.

From what has been said, then, it is evident that that which primarily imparts
motion is unmoved: for, whether the seriesis closed a once by that whichisin
moation but moved by something ese deriving its motion directly from the first
unmoved, or whether the motion is derived from what isin motion but moves
itself and stopsits own moation, on both suppositions we have the result that in all
cases of things being in mation that which primarily imparts motion is unmoved.

Part 6

Since there must dway's be motion without intermission, there must necessarily
be something, one thing or it may be a plurdity, that first imparts motion, and this
first movent must be unmoved. Now the question whether each of the things that
are unmoved but impart motion is eternd isirrelevant to our present argument:
but the following considerations will make it clear that there must necessarily be
some such thing, which, while it has the capacity of moving something e, is
itsdlf unmoved and exempt from al change, which can affect it neither in an
unqudified nor in an accidental sense. Let us supposg, if any onelikes, that in the
case of certain thingsit is possble for them at different times to be and not to be,
without any process of becoming and perishing (in fact it would seem to be
necessary, if athing that has not parts & onetimeis and a another time is nat,
that any such thing should without undergoing any process of change & onetime
be and at another time not be). And let us further suppose it possible that some
principles that are unmoved but cagpable of imparting motion & one time are and
a another time are not. Even 0, this cannot be true of al such principles, snce
there mugt clearly be something that causes things that move themsalves a one
time to be and at another not to be. For, since nothing that has not parts can bein
moation, that which moves itsdf mugt as awhole have magnitude, though nothing
that we have said makes this necessarily true of every movent. So the fact that
some things become and others perish, and that thisis so continuoudy, cannot be
caused by any one of those things that, though they are unmoved, do not dways
exigt: nor again can it be caused by any of those which move certain particular
things, while others move other things. The eternity and continuity of the process



cannot be caused either by any one of them singly or by the sum of them, because
this causal relation must be eternal and necessary, whereas the sum of these
moventsis infinite and they do not dl exist together. It is clear, then, that though
there may be countless instances of the perishing of some principlesthat are
unmoved but impart motion, and though many things that move themselves perish
and are succeeded by others that come into being, and though one thing that is
unmoved moves one thing while another moves ancther, neverthdessthereis
something that comprehends them al, and that as something gpart from each one
of them, and thisit isthat is the cause of the fact that some things are and others
are not and of the continuous process of change: and this causes the motion of the
other movents, while they are the causes of the motion of other things. Motion,
then, being eternd, the first movent, if there isbut one, will be eternd dso: if

there are more than one, there will be a plurdity of such eternd movents. We
ought, however, to suppose that there is one rather than many, and afinite rather
than an infinite number. When the consequences of ether assumption are the
same, we should dways assume that things are finite rather then infinitein

number, since in things condtituted by nature that which isfinite and that which is
better ought, if possible, to be present rather than the reverse: and hereit is
sufficient to assume only one movent, the first of unmoved things, whichbeing
eternd will be the principle of motion to everything dse.

The following argument also makes it evident that the firs movent must be
something that is one and eternd. We have shown that there must dway's be
moation. That being so, motion must aso be continuous, because what is dwaysis
continuous, whereas what is merely in successon is not continuous. But further, if
moation is continuous, it isone: and it is one only if the movent and the moved that
conditute it are each of them one, since in the event of a thing's being moved now
by one thing and now by another the whole motion will not be continuous but
successive.

Moreover a conviction that there is afirst unmoved something may be reached
not only from the foregoing arguments, but dso by conddering again the
principles operative in movents. Now it is evident that among existing things
there are some that are sometimes in motion and sometimes a rest. Thisfact has
served above to make it clear that it is not true ether that dl things arein motion
or that al things are at rest or that some things are dways at rest and the
remainder dwaysin mation: on this matter proof is supplied by things that
fluctuate between the two and have the cagpacity of being sometimesin motion
and sometimes a rest. The existence of things of thiskind is clear to dl: but we
wish to explain dso the nature of each of the other two kinds and show that there
are some things that are dways unmoved and some things that are dwaysin
motion. In the course of our argument directed to this end we established the fact
thet everything that isin motion is moved by something, and that the movent is
ether unmoved or in motion, and that, if itisin mation, it is moved ether by

itself or by something else and so on throughout the series: and so we proceeded
to the pogition that the firgt principle that directly causes things that arein motion



to be moved is that which movesitself, and the firgt principle of the whole series
isthe unmoved. Further it is evident from actua observation that there are things
that have the characteristic of moving themselves, eg. the anima kingdom and
the whole class of living things. This being so, then, the view was suggested that
perhaps it may be possible for motion to come to bein athing without having
been in existence & dl before, because we see this actudly occurring in animals:
they are unmoved at one time and then again they arein motion, as it seems. We
must grasp the fact, therefore, that animals move themselves only with one kind
of motion, and that thisis not gtrictly originated by them. The cause of it is not
derived from the animd itsdlf: it is connected with other naturd mationsin
animas, which they do not experience through their own ingrumentdity, eg.
increase, decrease, and respiration: these are experienced by every anima while it
isat rest and not in motion in respect of the motion set up by its own agency: here
the motion is caused by the atmosphere and by many things that enter into the
animd: thus in some cases the cause is nourishment: when it is being digested
animals deep, and when it is being distributed through the system they awake and
move themsdves, the fird principle of this motion being thus origindly derived
from outsgde. Therefore animds are not dways in continuous motion by their own
agency: it is something else that moves them, itsalf being in motion and changing
asit comesinto relation with each severd thing that moves itsdlf. (Moreover indl
these salf-moving things the first movent and cause of their sdf-moation isitsdf
moved by itsdf, though in an accidentd sense: that isto say, the body changesits
place, so that that which isin the body changesits place dso and is a sdf-movent
through its exercise of leverage.) Hence we may confidently conclude that if a
thing belongs to the class of unmoved movents that are aso themselves moved
accidentaly, it isimpossible that it should cause continuous mation. So the
necessity that there should be motion continuoudy requires that there should be a
first movent that is unmoved even accidentdly, if, aswe have said, thereisto be
in the world of things an unceasing and undying motion, and the world isto
remain permanently saf-contained and within the same limits: for if the first
principle is permanent, the universe must dso be permanent, since it is continuous
with the firgt principle. (We must distinguish, however, between accidenta

moation of athing by itsalf and such motion by something ese, the former being
confined to perishable things, whereas the latter belongs dso to certain first
principles of heavenly bodies, of al those, that isto say, that experience more
than one locomation.)

And further, if there is dways something of this nature, a movent thet isitsdlf
unmoved and eternd, then that which isfirst moved by it must be eternd. Indeed
thisis clear aso from the consideration that there would otherwise be no
becoming and perishing and no change of any kind in other things, which require
something that isin motion to move them: for the motion imparted by the
unmoved will dways be imparted in the same way and be one and the same, since
the unmoved does not itself change in relation to that which is moved by it. But
that which ismoved by something that, though it isin motion, is moved directly

by the unmoved stands in varying relations to the things that it moves, so that the



motion that it causes will not be dways the same: by reason of the fact thet it
occupies contrary positions or assumes contrary forms a different timesit will
produce contrary motions in each severd thing that it moves and will causeit to
be at onetime at rest and at another time in motion.

The foregoing argument, then, has served to clear up the point about which we
raised adifficulty at the outset-why isit thet ingteed of dl things being ether in
motion or at rest, or some things being dways in motion and the remainder
adways at res, there are things that are sometimes in motion and sometimes not?
The cause of thisisnow plain: it is because, while some things are moved by an
eternal unmoved movent and are therefore dwaysin motion, other things are
moved by a movent that isin motion and changing, so that they too must change.
But the unmoved movent, as has been said, snce it remains permanently smple
and unvarying and in the same state, will cause motion thet is one and smple.

Part 7

This matter will be made clearer, however, if we start afresh from another point.
We must consider whether it isor is not possible that there should be a continuous
moation, and, if it is passble, which thismation is, and which isthe primary

moation: for it isplain that if there mugt aways be motion, and a particular motion

is primary and continuous, then it isthis motion that is imparted by the first
movent, and S0 it is necessarily one and the same and continuous and primary.

Now of the three kinds of motion that there are-motion in repect of magnitude,
motion in respect of affection, and motion in respect of place-it isthislagt, which
we cal locomotion, that must be primary. This may be shown asfollows. It is
impossible that there should be increase without the previous occurrence of
dteration: for that which isincreased, dthough in asenseit isincreased by what
islikeitsdf, isin asense increased by what is unlike itsdlf: thusit is sad that
contrary is nourishment to contrary: but growth is effected only by things
becoming like to like. There must be dteration, then, in that there isthis change
from contrary to contrary. But the fact that athing is atered requires that there
should be something that dtersit, something e.g. that makes the potentiadly hot
into the actudly hot: o it is plain that the movent does not maintain a uniform
relation to it but is & one time nearer to and at another farther from that which is
dtered: and we cannot have this without locomotion. If, therefore, there must
aways be motion, there must dso dways be locomotion as the primary motion,
and, if thereis a primary as distinguished from a secondary form of locomotion, it
must be the primary form. Again, dl affections have their origin in condensation
and rarefaction: thus heavy and light, soft and hard, hot and cold, are considered
to be forms of dengity and rarity. But condensation and rarefaction are nothing
more than combination and separation, processes in accordance with which
substances are said to become and perish: and in being combined and separated
things must change in respect of place. And further, when athing isincreased or
decreased its magnitude changes in respect of place.



Agan, thereis ancther point of view from which it will be clearly seen that
locomoation is primary. Asin the case of other things so too in the case of motion
the word 'primary’ may be used in several senses. A thing is said to be prior to
other things when, if it does not exi<, the others will not exist, whereasit can

exigt without the others: and thereis dso priority in time and priority in perfection
of existence. Let us begin, then, with the first sense. Now there must be motion
continuoudly, and there may be continuoudy either continuous motion or
successve motion, the former, however, in ahigher degree than the | atter:
moreover it is better that it should be continuous rather than successive maotion,
and we aways assume the presence in nature of the better, if it be possible: since,
then, continuous motion is possible (thiswill be proved later: for the present let us
take it for granted), and no other motion can be continuous except locomation,
locomotion must be primary. For there is no necessity for the subject of
locomotion to be the subject ether of increase or of dteration, nor need it become
or perish: on the other hand there cannot be any one of these processes without
the existence of the continuous motion imparted by the first movent.

Secondly, locomotion must be primary intime: for thisis the only maotion
possible for things. It is true indeed thet, in the case of any individud thing that
has a becoming, locomotion must be the lagt of its motions: for after its becoming
it first experiences dteration and increase, and locomotion is amaotion that
belongs to such things only when they are perfected. But there must previoudy be
something dsethat isin process of locomotion to be the cause even of the
becoming of things that become, without itsdlf being in process of becoming, as
eg. the begotten is preceded by what begot it: otherwise becoming might be
thought to be the primary motion on the ground that the thing must first become.
But though thisis s0 in the case of any individud thing that becomes,
nevertheless before anything becomes, something €se must be in motion, not
itself becoming but being, and before this there must again be something dse,
And since becoming cannot be primary-for, if it were, everything that isin motion
would be perishable-it is plain that no one of the motions next in order can be
prior to locomation. By the motions next in order | mean increase and then
dteration, decrease, and perishing. All these are posterior to becoming:
consequently, if not even becoming is prior to locomotion, then no one of the
other processes of change is so either.

Thirdly, that which isin process of becoming gppears universdly as something
imperfect and proceeding to afirst principle: and so what is posterior in the order
of becoming is prior in the order of nature. Now dl things that go through the
process of becoming acquire locomotion lagt. It isthisthat accounts for the fact
that some living things, eg. plants and many kinds of animas, owing to lack of
the requisite organ, are entirely without motion, whereas others acquireit in the
course of their being perfected. Therefore, if the degree in which things possess
locomotion corresponds to the degree in which they have redized their natura
development, then this motion must be prior to dl othersin respect of perfection



of existence: and not only for this reason but dso because athing that isin motion
losesits essentia character less in the process of locomotion than in any other
kind of mation: it is the only motion that does not involve a change of being in the
sense in which there is a change in qudity when athing is dtered and achangein
quantity when athing isincreased or decreased. Above dl it is plain that this
motion, motion in respect of place, iswhat isin the sirictest sense produced by
that which moves itsdf; but it is the sdf-movent that we declare to be the first
principle of things that are moved and impart motion and the primary source to
which things that are in motion are to be referred.

It is clear, then, from the foregoing arguments that locomoation is the primary
motion. We have now to show which kind of locomotion is primary. The same
process of reasoning will also make clear a the same time the truth of the
assumption we have made both now and at a previous stage that it is possible that
there should be amotion that is continuous and eternal. Now it is clear from the
following congderations that no other than locomoation can be continuous. Every
other motion and change is from an opposite to an opposite: thus for the processes
of becoming and perishing the limits are the existent and the non-existent, for
dteration the various pairs of contrary affections, and for increase and decrease
ether greatness and smdlness or perfection and imperfection of magnitude: and
changes to the respective contraries are contrary changes. Now athing that is
undergoing any particular kind of motion, but though previoudy existent has not
aways undergone it, must previoudy have been at rest so far asthat motion is
concerned. It is clear, then, that for the changing thing the contraries will be states
of rest. And we have asmilar result in the case of changesthat are not motions:
for becoming and perishing, whether regarded Smply as such without
qudification or as affecting something in particular, are opposites. therefore
provided it isimpossible for athing to undergo opposite changes at the same time,
the change will not be continuous, but a period of time will intervene between the
opposite processes. The question whether these contradictory changes are
contraries or not makes no difference, provided only it isimpossible for them both
to be present to the same thing a the same time: the point is of no importance to
the argument. Nor doesit matter if the thing need not rest in the contradictory
date, or if thereis no state of rest as a contrary to the process of change: it may be
true that the non-existent is not at rest, and that perishing is a process to the norn+
exigent. All that mattersis the intervention of atime: it isthis that preventsthe
change from being continuous: so, too, in our previous ingances the important
thing was not the relation of contrariety but the impossibility of the two processes
being present to athing a the same time. And there is no need to be disturbed by
the fact that on this showing there may be more than one contrary to the same
thing, that a particular motion will be contrary both to rest and to motion in the
contrary direction. We have only to grasp the fact that a particular motionisina
sense the opposite both of a state of rest and of the contrary motion, in the same
way asthat which is of equa or standard measure is the opposite both of that
which surpassesit and of that which it surpasses, and thet it isimpossible for the
opposite motions or changes to be present to athing at the same time.



Furthermore, in the case of becoming and perishing it would seem to be an utterly
absurd thing if as soon as anything has become it must necessarily perish and
cannot continue to exist for any time: and, if thisis true of becoming and
perishing, we have fair grounds for inferring the same to be true of the other kinds
of change, since it would be in the natural order of things that they should be
uniform in this respect.

Part 8

Let us now proceed to maintain thet it is possible that there should be an infinite
moation that is single and continuous, and that this motion is rotatory motion. The
motion of everything that isin process of locomotion is ether rotatory or
rectilinear or acompound of the two: consequently, if one of the former two is not
continuous, that which is composed of them both cannot be continuous ether.
Now it isplain that if the locomotion of athing isrectilinear and finite it is not
continuous locomation: for the thing must turn back, and that which turns back in
agraight line undergoes two contrary locomotions, sSince, so far as motion in
respect of place is concerned, upward motion is the contrary of downward motion,
forward motion of backward motion, and mation to the left of motion to the right,
these being the pairs of contrariesin the sphere of place. But we have aready
defined single and continuous motion to be motion of asinglethinginasngle
period of time and operating within a sphere admitting of no further pecific
differentiation (for we have three things to consder, firgt that which isin motion,
e.g. aman or agod, secondly the ‘when' of the motion, that isto say, the time, and
thirdly the sphere within which it operates, which may be ether place or affection
or essential form or magnitude): and contraries are specificaly not one and the
same but digtinct: and within the sphere of place we have the above-mentioned
digtinctions. Moreover we have an indication that motion from A to B isthe
contrary of motion from B to A in the fact thet, if they occur at the same time,
they arrest and stop each other. And the sameis true in the case of acircle the
motion from A towards B is the contrary of the motion from A towards G: for
even if they are continuous and there is no turning back they arrest each other,
because contraries annihilate or obstruct one another. On the other hand lateral
motion is not the contrary of upward motion. But what shows most clearly that
rectilinear motion cannot be continuous is the fact that turning back necessarily
implies coming to astand, not only when it isa straight line that is traversed, but
asoin the case of locomotion in acircle (which is not the same thing as rotatory
locomoation: for, when athing merdly traverses acircle, it may ether proceed on
its course without a bresk or turn back again when it has reached the same point
from which it sarted). We may assure oursalves of the necessity of this coming to
astand not only on the strength of observation, but also on theoretica grounds.
We may dart asfollows: we have three points, starting-point, middle-point, and
finishing-point, of which the middle-point in virtue of the rdaionsin which it
gtands severdly to the other two is both a starting-point and afinishing-point, and
though numericdly oneistheoreticdly two. We have further the digtinction
between the potential and the actud. So in the straight line in question any one of



the points lying between the two extremesis potentialy amiddle-point: but it is
not actudly so unlessthat which isin maotion divides the line by coming to astand
a tha point and beginning its motion again: thus the middle- point becomes both a
darting-point and agod, the sarting-point of the latter part and the finishing-
point of the first part of the motion. Thisis the case e.g. when A in the course of
its locomotion comesto astand at B and starts again towards G: but when its
motion is continuous A cannot either have come to be or have ceased to be & the
point B: it can only have been there at the moment of passing, its passage not
being contained within any period of time except the whole of which the

particular moment is adividing-point. To maintain that it has come to be and
ceased to be there will involve the consequence that A in the course of its
locomoation will dways be coming to astand: for it isimpossble that A should
smultaneoudy have cometo be at B and ceased to be there, so that the two things
must have happened at different points of time, and therefore there will be the
intervening period of time: consequently A will bein agtate of rest & B, and
amilarly a dl other points, snce the same reasoning holds good in every case.
Whento A, tha which isin process of locomotion, B, the middle-point, serves
both as afinishing-point and as a starting-point for its motion, A must cometo a
stand at B, because it makesit two just as one might do in thought. However, the
point A isthe red starting-point at which the moving body has ceased to be, and it
isat G that it has redly come to be when its course is finished and it comesto a
gand. So thisis how we must meet the difficulty thet then arises, whichisas
follows. Supposethe line E isequd to theline Z, that A proceeds in continuous
locomotion from the extreme point of E to G, and that, a the moment when A is
a the point B, D is proceeding in uniform locomation and with the same velocity
as A from the extremity of Z to H: then, saysthe argument, D will have reached H
before A has reached G for that which makes an earlier start and departure must
make an earlier arrival: the reason, then, for the late arriva of A isthéat it has not
smultaneoudy come to be and ceased to be at B: otherwise it will not arrive later:
for thisto happen it will be necessary that it should cometo astand there,
Therefore we must not hold that there was a moment when A came to be at B and
that a the same moment D was in motion from the extremity of Z: for the fact of
A's having cometo be at B will involve the fact of its aso ceasing to be there, and
the two events will not be smultaneous, whereasthetruth isthat A isat B at a
sectiond point of time and does not occupy time there. In this case, therefore,
where the motion of athing is continuous, it isimpossble to use this form of
expresson. On the other hand in the case of athing that turns back in its course
we must do s0. For suppose H in the course of its locomotion proceedsto D and
then turns back and proceeds downwards again: then the extreme point D has
served asfinishing-point and as Sarting-point for it, one point thus serving as two:
therefore H must have come to a stand there: it cannot have cometo bea D and
departed from D smultaneoudly, for in that case it would smultaneoudy be there
and not be there at the same moment. And here we cannot apply the argument
used to solve the difficulty stated above: we cannot arguethat Hisa D a a
sectional point of time and has not come to be or ceased to be there. For here the
godl that is reached is necessarily onethat is actudly, not potentialy, existent.



Now the point in the middle is potentid: but this oneis actual, and regarded from
bdow it isafinishing-point, while regarded from above it is a sarting-point, so
that it stands in these same two respective relaions to the two motions. Therefore
that which turns back in traversing a rectilinear course must in so doing cometo a
stand. Consequently there cannot be a continuous rectilinear motion that is
eternal.

The same method should also be adopted in replying to those who ask, in the
terms of Zeno's argument, whether we admit that before any distance can be
traversed hdf the distance must be traversed, that these half-distances are infinite
in number, and that it isimpossible to traverse distances infinite in number-or
some on the lines of this same argument put the questions in another form, and
would have us grant that in the time during which amotion isin progress it should
be possible to reckon a haf-motion before the whole for every haf- distance that
we get, S0 that we have the result that when the whole distance is traversed we
have reckoned an infinite number, which is admittedly impossible. Now when we
firgt discussed the question of motion we put forward a solution of this difficulty
turning on the fact that the period of time occupied in traversing the distance
contains within itself an infinite number of units thereis no absurdity, we sad, in
supposing the traversing of infinite distances in infinite time, and the dement of
infinity is present in the time no less than in the digtance. But, dthough this
solution is adequate as areply to the questioner (the question asked being whether
it ispossblein afinite time to traverse or reckon an infinite number of units),
nevertheless as an account of the fact and explanation of itstrue nature it is
inadequate. For suppose the distance to be left out of account and the question
asked to be no longer whether it is possible in afinite time to traverse an infinite
number of distances, and suppose that the inquiry is made to refer to the time
taken by itsdf (for the time contains aninfinite number of divisons): then this
solution will no longer be adequate, and we must gpply the truth that we
enunciated in our recent discussion, stating it in the following way. In the act of
dividing the continuous distance into two haves one point is treated as two, since
we make it a garting- point and afinishing-point: and this same result isaso
produced by the act of reckoning haves aswedl as by the act of dividing into
haves. But if divisons are made in thisway, neither the distance nor the motion
will be continuous: for motion if it isto be continuous must relate to wheat is
continuous: and though what is continuous contains an infinite number of haves,
they are not actud but potentid haves. If the haves are made actua, we shal get
not a continuous but an intermittent motion. In the case of reckoning the haves, it
isclear that this result follows: for then one point must be reckoned as two: it will
be the finishing-point of the one haf and the starting-point of the other, if we
reckon not the one continuous whole but the two halves. Therefore to the question
whether it is possible to pass through an infinite number of units either of time or
of distance we mugt reply that inasenseit isand in asenseit isnot. If the units
are actud, it isnot possible: if they are potentid, it is possble. For in the course
of acontinuous mation the traveller has traversed an infinite number of unitsin an
accidental sense but not in an unqudified sense: for though it is an accidenta



characterigtic of the distance to be an infinite number of haf-distances, thisis not
itsred and essentid character. It isaso plain that unless we hold that the point of
time that divides earlier from later dways belongs only to the later so far asthe
thing is concerned, we shdl be involved in the consequence that the samething is
a the same moment existent and not exigtent, and that athing is not existent at the
moment when it has become. It istrue that the point is common to both times, the
earlier aswell asthe later, and that, while numericaly one and the same, it is
theoreticaly not so, being the finishing-point of the one and the starting-point of
the other: but so far asthe thing is concerned it belongsto the later stage of what
happensto it. Let us suppose atime ABG and athing D, D being white in the time
A and not-white in thetime B. Then D is at the moment G white and not-white:
for if wewereright in saying thet it iswhite during the wholetime A, it istrue to
cdl it white a any moment of A, and not-whitein B, and G isin both A and B.
We must not dlow, therefore, thet it iswhite in the whole of A, but must say that
itissoindl of it except the last moment G. G belongs dready to the later period,
and if inthe whole of A not-white was in process of becoming and white of
perishing, at G the processis complete. And so G isthe firs moment at which it is
trueto cdl the thing white or not white respectively. Otherwise athing may be
non-exisent at the moment when it has become and existent a the moment when
it has perished: or dseit must be possible for athing at the same time to be white
and not white and in fact to be existent and non-exigtent. Further, if anything that
exigs after having been previoudy non-existent must become existent and does
not exist when it is becoming, time cannot be divisble into time-atoms. For
suppose that D was becoming white in the time A and that a another time B, a
time-atom consecutive with the last atom of A, D has dready become white and
S0 iswhite & that moment: then, inasmuch asin thetime A it was becoming white
and o0 was not white and at the moment B it iswhite, there must have been a
becoming between A and B and therefore dso atime in which the becoming took
place. On the other hand, those who deny atoms of time (as we do) are not
affected by this argument: according to them D has become and so iswhite at the
last point of the actud time in which it was becoming white: and this point has no
other point consecutive with or in successon to it, wheress time-atoms are
conceived as successive. Moreover it is clear that if D was becoming whitein the
wholetime A, the time occupied by it in having become white in addition to
having been in process of becoming white is no more than al that it occupied in
the mere process of becoming white.

These and such-like, then, are the arguments for our conclusion that derive
cogency from the fact that they have a specia bearing on the point at issue. If we
look at the question from the point of view of genera theory, the same result
would aso gppear to be indicated by the following arguments. Everything whose
motion is continuous mugt, on ariving a any point in the course of its

locomotion, have been previoudy aso in process of locomoetion to that point, if it
isnot forced out of its path by anything: eg. on arriving a B athing must so
have been in process of locomotion to B, and that not merely when it was near to
B, but from the moment of its Sarting on its course, since there can be, no reason



for itsbeing so at any particular stage rather than at an earlier one. So, too, in the
case of the other kinds of motion. Now we are to suppose that a thing proceedsin
locomotion from A to G and that at the moment of its arriva a G the continuity

of itsmotion is unbroken and will remain so until it has arrived back a A. Then
when it is undergoing locomation from A to G it is a the same time undergoing
aso itslocomation to A from G: conseguently it is Smultaneoudy undergoing

two contrary motions, since the two motions that follow the same draight line are
contrary to each other. With this consequence there dso follows another: we have
athing that isin process of change from a postion in which it has not yet been:

50, inasmuch asthisisimpossible, the thing must cometo astand a G. Therefore
the motion is not asingle mation, Snce motion that is interrupted by
dationarinessis not Sngle,

Further, the following argument will serve better to make this point clear
universaly in repect of every kind of mation. If the motion undergone by that
which isin motion is aways one of those aready enumerated, and the Sate of rest
that it undergoesis one of those that are the opposites of the motions (for we
found that there could be no other besides these), and moreover that which is
undergoing but does not aways undergo a particular motion (by this | mean one
of the various specificdly digtinct motions, not some particular part of the whole
motion) must have been previoudy undergoing the Sate of rest thet isthe
opposite of the motion, the state of rest being privation of motion; then, inasmuch
as the two motions that follow the same straight line are contrary motions, and it
isimpossible for a thing to undergo smultaneoudy two contrary mations, that
which is undergoing locomation from A to G cannot also smultaneoudy be
undergoing locomotion from G to A: and since the latter locomotion is not
smultaneous with the former but is fill to be undergone, before it is undergone
there must occur a gtate of rest at G: for this, aswe found, isthe sate of rest that
is the opposite of the motion from G. The foregoing argument, then, makes it
plain that the motion in question is not continuous.

Our next argument has a more specid bearing than the foregoing on the point at
issue. We will suppose that there has occurred in something Smultaneoudy a
perishing of not-white and a becoming of white. Then if the dteration to white
and from white is a continuous process and the white does not remain any time,
there must have occurred smultaneoudy a perishing of not-white, abecoming of
white, and a becoming of not-white: for the time of the three will be the same.

Again, from the continuity of the time in which the motion takes place we cannot
infer continuity in the motion, but only successiveness in fact, how could
contraries, e.g. whiteness and blackness, meet in the same extreme point?

On the other hand, in motion on acircular line we shdl find singleness and
continuity: for here we are met by no impossible consequence: that whichisin
moation from A will in virtue of the same direction of energy be Smultaneoudy in
moation to A (Snceit isin mation to the point & which it will findly arrive), and



yet will not be undergoing two contrary or opposite motions: for amotion to a
point and amotion from that point are not dways contraries or opposites. they are
contraries only if they are on the same straight line (for then they are contrary to
one another in respect of place, as e.g. the two motions aong the diameter of the
circle, ance the ends of this are at the greatest possible distance from one
another), and they are opposites only if they are dong the same line. Thereforein
the case we are now considering there is nothing to prevent the motion being
continuous and free from dl intermisson: for rotatory mation is motion of athing
from its place to its place, wheress rectilinear motion is motion from its place to
another place.

Moreover the progress of rotatory mation is never locdized within certain fixed
limits, whereas that of rectilinear motion repegtedly is so. Now amotion thet is
adways shifting its ground from moment to moment can be continuous. but a
motion that is repeatedly localized within certain fixed limits cannot be so, since
then the same thing would have to undergo s multaneoudy two opposite maotions.
S0, too, there cannot be continuous motion in asemicircle or in any other arc of a
circle, snce here aso the same ground must be traversed repeatedly and two
contrary processes of change must occur. The reason isthat in these motions the
darting-point and the termination do not coincide, whereasin motion over acircle
they do coincide, and so thisis the only perfect motion.

This differentiation aso provides another means of showing that the other kinds
of motion cannot be continuous ether: for in dl of them we find thet there isthe
same ground to be traversed repeatedly; thus in dteration there are the
intermediate stages of the process, and in quantitative change there are the
intervening degrees of magnitude: and in becoming and perishing the same thing
istrue. It makes no difference whether we take the intermediate stages of the
process to be few or many, or whether we add or subtract one: for in either case
we find that there is dtill the same ground to be traversed repeatedly. Moreover it
is plain from what has been said that those physicists who assart thet al sensble
things are dways in motion are wrong: for their motion must be one or other of
the motions just mentioned: in fact they mosily conceive it as dteration (things
are dwaysin flux and decay, they say), and they go so far asto speak even of
becoming and perishing as a process of ateration. On the other hand, our
argument has enabled us to assart the fact, applying universdly to al motions,
that no motion admits of continuity except rotatory motion: consequently neither
dteration nor increase admits of continuity. We need now say no more in support
of the position that there is no process of change that admits of infinity or
continuity except rotatory locomotion.

Part 9

It can now be shown plainly that rotation isthe primary locomotion. Every
locomotion, as we said before, is ether rotatory or rectilinear or a compound of
the two: and the two former must be prior to the last, Since they are the elements



of which the latter conssts. Moreover rotatory locomotion is prior to rectilinear
locomoation, because it is more smple and complete, which may be shown as
follows. The straight line traversed in rectilinear motion cannot be infinite: for
there is no such thing as an infinite sraight line; and even if there were, it would
not be traversed by anything in motion: for the impossible does not happen and it
isimpossible to traverse an infinite distance. On the other hand rectilinear motion
on afinite sraight lineisif it turns back a composite motion, in fact two motions,
whileif it does not turn back it isincomplete and perishable: and in the order of
nature, of definition, and of time dike the complete is prior to the incomplete and
the imperishable to the perishable. Again, amoation that admits of being eternd is
prior to one that does not. Now rotatory motion can be eterna: but no other
motion, whether locomotion or motion of any other kind, can be o, sncein dl of
them rest must occur and with the occurrence of rest the motion has perished.
Moreover the result a which we have arrived, that rotatory motion issingle and
continuous, and rectilinear motion is nat, is areasonable one. In rectilinear motion
we have a definite starting- point, finishing-point, middle-point, which dl have
their placein it in such away that there isa point from which that which isin
motion can be said to sart and apoint a which it can be said to finish its course
(for when anything is at the limits of its course, whether a the Starting-point or at
the finishing-point, it must be in a state of rest). On the other hand in circular
motion there are no such definite points: for why should any one point on the line
be alimit rather than any other? Any one point as much as any other isdike
garting-point, middle-point, and finishing-point, so that we can say of certain
things both that they are dways and that they never are at a starting-point and at a
finidhing-point (so that arevolving sphere, whileitisin motion, isadso in asense
at rest, for it continues to occupy the same place). The reason of thisistheat in this
case dl these characteristics belong to the centre: that isto say, the centreis dike
garting-point, middle- point, and finishing-point of the space traversed;
consequently since this point is not apoint on the circular line, there is no point a
which that which isin process of locomotion can bein agtate of rest as having
traversed its course, because in itslocomotion it is proceeding always about a
centrd point and not to an extreme point: therefore it remains ill, and the whole
isinasense dways at rest aswell as continuously in mation. Our next point gives
aconvertible result: on the one hand, because rotation is the measure of motionsiit
must be the primary motion (for dl things are measured by what is primary): on
the other hand, because rotation is the primary motion it is the measure of dl
other motions. Again, rotatory motion is aso the only motion that admits of being
regular. In rectilinear locomotion the mation of thingsin leaving the Sarting-point
is not uniform with their motion in gpproaching the finishing-point, snce the
veocity of athing dways increases proportionately as it removes itself farther
from its pogtion of rest: on the other hand rotatory motion is the only motion
whose course is naturdly such that it has no starting-point or finishing-point in
itsdf but is determined from elsawhere.

Asto locomotion being the primary motion, thisis atruth thet is attested by all
who have ever made mention of mation in ther theories: they dl assgn ther first



principles of mation to things that impart motion of thiskind. Thus 'separation’
and ‘combination’ are motions in respect of place, and the motion imparted by
'Love and 'Strife’ takes these forms, the latter ‘separating’ and the former
‘combining’. Anaxagoras, too, saysthat ‘Mind', hisfirs movent, 'separates.
Similarly those who assert no cause of thiskind but say that ‘void' accounts for
motion-they aso hold that the motion of natural substance is motion in respect of
place: for their maotion that is accounted for by ‘void' islocomotion, and its sphere
of operation may be said to be place. Moreover they are of opinion that the
primary substances are not subject to any of the other motions, though the things
that are compounds of these substances are so subject: the processes of increase
and decrease and ateration, they say, are effects of the ‘combination’ and
'separation’ of atoms. It is the same, too, with those who make out that the
becoming or perishing of athing is accounted for by 'dendity’ or 'rarity’”: for it is by
‘combination’ and 'separation’ that the place of these thingsin their systemsis
determined. Moreover to these we may add those who make Soul the cause of
moation: for they say that things that undergo motion have astheir fird principle
‘that which moves itsdlf': and when animas and al living things move

themselves, the motion is motion in respect of place. Findly it isto be noted that
we sy that athing isin motion' in the drict sense of the term only whenits
moation is motion in respect of place: if athing isin process of increase or
decrease or is undergoing some dteration while remaining at rest in the same
place, we say that it isin motion in some particular repect: we do not say thet it
'isin motion' without qudification.

Our present pogition, then, isthis: We have argued that there dways was maotion
and dways will be motion throughout dl time, and we have explained whet isthe
firg principle of this eternd motion: we have explained further which isthe
primary motion and which isthe only mation that can be eternd: and we have
pronounced the first movent to be unmoved.

Part 10

We have now to assert that the first movent must be without parts and without
meagnitude, beginning with the establishment of the premisses on which this
concluson depends.

One of these premissesis that nothing finite can cause maotion during an infinite
time. We have three things, the movent, the moved, and thirdly that in which the
moation takes place, namely the time: and these are @ther dAl infinite or dl finite or
partly-that is to say two of them or one of them-finite and partly infinite. Let A be
the movement, B the moved, and G the infinite time. Now let us suppose that D
moves E, apart of B. Then the time occupied by this motion cannot be equd to G:
for the greater the amount moved, the longer the time occupied. It follows that the
time Z is not infinite. Now we see that by continuing to add to D, | shdl useup A
and by continuing to add to E, | shdl use up B: but | shdl not use up the time by
continualy subtracting a corresponding amount from it, because it isinfinite.



Consequently the duration of the part of G which is occupied by al A in moving
the whole of B, will befinite. Therefore afinite thing cannot impart to anything
an infinite mation. It is clear, then, that it isimpossible for the finite to cause
moation during an infinite time.

It has now to be shown that in no caseis it possible for an infinite force to resde
in afinite magnitude. This can be shown asfollows. we take it for granted that the
greater forceis dways that which in lesstime than another does an equa amount
of work when engaged in any activity-in heating, for example, or Swesetening or
throwing; in fact, in causing any kind of mation. Then that on which the forces act
must be affected to some extent by our supposed finite magnitude possessing an
infinite force as well as by anything else, in fact to a grester extent than by
anything ese, snce the infinite force is greater than any other. But then there
cannot be any time in which its action could take place. Suppose that A isthetime
occupied by the infinite power in the performance of an act of heating or pushing,
and that AB isthe time occupied by afinite power in the performance of the same
act: then by adding to the latter another finite power and continualy increasing
the magnitude of the power so added | shdl a some time or other reach a point at
which the finite power has completed the motive act in the time A: for by
continua addition to afinite magnitude | must arrive a a magnitude that exceeds
any assgned limit, and in the same way by continual subtraction | must arrive a
onethat fdls short of any assigned limit. So we get the result that the finite force
will occupy the same amount of time in performing the motive act as the infinite
force. But thisisimpossible. Therefore nothing finite can possess an infinite

force. So it isaso impossible for afinite force to resde in an infinite magnitude.

It istrue that a greeter force can reside in alesser magnitude: but the superiority
of any such greater force can be dill greater if the magnitude in which it resdesis
greater. Now let AB be an infinite magnitude. Then BG possesses a certain force
that occupies a certain time, let us say thetime Z in moving D. Now if | takea
magnitude twice as greet a BG, the time occupied by this magnitude in moving D
will be hdf of EZ (assuming thisto be the proportion): so we may cdl thistime
ZH. That being s0, by continudly taking a grester magnitude in thisway | shdl
never arive a the full AB, whereas | shdl dways be getting alesser fraction of
the time given. Therefore the force must be infinite, Snce it exceeds any finite
force. Moreover the time occupied by the action of any finite force must dso be
finite: for if agiven force moves something in a cartain time, a grester force will

do soin alesser time, but till a definite time, in inverse proportion. But aforce
mugt dways be infinite-just as a number or a magnitude is-if it exceeds dl

definite limits. This point may aso be proved in another way-by taking afinite
magnitude in which there resdes aforce the same in kind as that which residesin
the infinite magnitude, so that this force will be ameasure of the finite force
resding in the infinite magnitude.

It is plain, then, from the foregoing arguments that it isimpossble for an infinite
force to resde in afinite magnitude or for afinite force to resde in an infinite
megnitude. But before proceeding to our conclusion it will be well to discussa



difficulty that arises in connexion with locomation. If everything that isin maotion
with the exception of things that move themsdvesis moved by something e,
how isit that some things, e.g. things thrown, continue to be in motion when their
movent is no longer in contact with them? If we say that the movent in such cases
moves something ese a the same time, that the thrower e.g. aso movestheair,
and that thisin being moved is dso a movent, then it would be no more possble
for this second thing than for the origind thing to be in motion when the origind
movent is not in contact with it or moving it: dl the things moved would have to
be in motion smultaneoudy and aso to have ceased Smultaneoudy to bein
moation when the origind movent ceases to move them, even if, like the magnet, it
makes that which it has moved capable of being a movent. Therefore, while we
must accept this explanation to the extent of saying that the origind movent gives
the power of being a movent either to air or to water or to something else of the
kind, naturally adapted for imparting and undergoing mation, we must say further
that this thing does not cease amultaneoudy to impart motion and to undergo
motion: it ceases to be in motion at the moment when its movent ceases to move
it, but it ill remains amovent, and so it causes something else consecutive with

it to be in motion, and of this again the same may be said. The motion beginsto
cease when the motive force produced in one member of the consecutive seriesis
at each stage less than that possessed by the preceding member, and it finaly
ceases when one member no longer causes the next member to be a movent but
only causesit to be in motion. The motion of these last two-of the one as movent
and of the other as moved- must cease Smultaneoudy, and with this the whole
motion ceases. Now the thingsin which this motion is produced are things that
admit of being sometimes in motion and sometimes a rest, and the motion is not
continuous but only appears so: for it is motion of things that are elther successive
or in contact, there being not one movent but a number of movents consecutive
with one another: and so mation of this kind takes place in air and water. Some
sy that it is'mutua replacement’: but we must recognize that the difficulty raised
cannot be solved otherwise than in the way we have described. So far asthey are
affected by 'mutua replacement’, al the members of the series are moved and
impart motion Smultaneoudy, so that their motions dso cease smultaneoudy:

but our present problem concerns the gppearance of continuous motion inasingle
thing, and therefore, since it cannot be moved throughout its motion by the same
movent, the question is, what moves it?

Resuming our main argument, we proceed from the positions that there must be
continuous motion in the world of things, that thisisasngle motion, that asingle
moation must be a motion of amagnitude (for that which is without magnitude
cannot be in motion), and that the magnitude must be a sngle magnitude moved
by asingle movent (for otherwise there will not be continuous mation but a
consecutive series of separate motions), and that if the movement isa single thing,
it isether itsdf in motion or itsdf unmoved: if, then, it isin motion, it will have

to be subject to the same conditions as that which it moves, that isto say it will
itself be in process of change and in being so will also have to be moved by
something: so we have a series that must come to an end, and a point will be



reached a which motion isimparted by something that is unmoved. Thus we have
amovent that has no need to change dong with that which it moves but will be
able to cause motion aways (for the causing of motion under these conditions
involves no effort): and this motion doneisregular, or a least it isso in ahigher
degree than any other, snce the movent is never subject to any change. So, too, in
order that the motion may continue to be of the same character, the moved must
not be subject to change in respect of its relation to the movent. Moreover the
movent must occupy ether the centre or the circumference, snce these are the
firgt principles from which a sphereis derived. But the things nearest the movent
are those whose motion is quickest, and in this case it is the motion of the
circumference that is the quickest: therefore the movent occupies the
circumference.

Thereisafurther difficulty in supposing it to be possible for anything thet isin
motion to cause motion continuoudy and not merely in the way inwhichit is
caused by something repeeatedly pushing (in which case the continuity amounts to
no more than successiveness). Such amovent must ether itself continue to push
or pull or perform both these actions, or dse the action must be taken up by
something else and be passed on from one movent to another (the process that we
described before as occurring in the case of things thrown, sncethe air or the
water, being divisble, isamovent only in virtue of the fact that different parts of
the ar are moved one after another): and in ether case the motion cannot be a
single motion, but only a consecutive series of mations. The only continuous
moation, then, isthat which is caused by the unmoved movent: and this motion is
continuous because the movent remains dways invariable, o that itsreation to
that which it moves remains aso invariable and continuous.

Now that these points are settled, it is clear that the first unmoved movent cannot
have any magnitude. For if it has magnitude, this must be either afinite or an
infinite magnitude. Now we have dready'proved in our course on Physics that
there cannot be an infinite magnitude: and we have now proved that it is
impossible for afinite magnitude to have aninfinite force, and dso that it is
impossible for athing to be moved by afinite magnitude during an infinite time.
But the first movent causes amotion that is eternd and does cause it during an
infinitetime. It is clear, therefore, that the first movent isindivisbleand is

without parts and without magnitude.

THE END



