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I. BOOK ALPHA
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Natural Science and Its Principles

L Ordér of Procedure in Natural Science

ers which can be systematically explored. Such affairs, moreover,
for interpretation in terms of their principles, basic factors, or ele-
fits. For only then may we claim to comprehend our subject matter
n:we have mastered its fundamental facts and principles and re-
ed it into its elements. ' '
is'clearly true also of the science of nature.® In exploring nature,
Hietefore, we must begin by trying to determine its first principles.}
here. is a natural path [or order] for us to follow. It leads from
is: familiar [181b] or evident [59¢) fo us to what is by nature
or conclusive. The reason for this is that what is intelligible
atively to ourselves and what is inherently [105] intelligible are not
same. Hence it is also necessary for us to conduct our investigation
‘this manner, We must start with what is naturally obscure, though
arent to us; and we must advance to what is naturally manifest and
terminate.}

as Aquinasi “Cujus subjectum est ens mobile simpliciter,” Duns Scotus:
tural substance.” Zabarela: “natural body” (cf. 1.1.192b14); other parts of
tural science,” on “species of natural bodies.” .
Situplicius ascribes to Aristotle a treatise On Principles (Physics i-iv, but later
tified with i-v) and a treatise On Movement (v-vili, or vi-viii). Cf. Meteor-
pey 1.1.338a20, A
Thmas Aquinas: “quae plug hebent de entitate,” “quae sunt magis in actu.
iinplicius distinguishes the formal and materiel “contributing factors” {i) from
thie efficient and telic “factors” (ii) and attributes to Plato the recognition, in
addition, of an instrumental “contributing factor” and of an exemplary “factor.”

3

tting scientific knowledge has conditions. Any science deals with 184al0




4 ‘ ARISTOTLE’S FHYSICS

Now, what is at first plain and obvious to us is a confused situation
to be analyzed [59e], This is also the source from which the elements
and principles in question later become known to us on analysis [75].
From generalities [43], then, we must proceed to their particular aspects
[40].§ Thus, we are acquainted with the- situation which we “sense” as
a whole;| and a generality is [analagously] a kind of “whole” contain-

184b10 ing [65g] many [varieties] as parts.{ Again, names are related in some
such manner to definitions. The name “circle,” for example, designates
a certain “whole” without further determination [72g]: definition of the
circle analyzes it into its various features or meanings [40]. So, too,
children at first call men indiseriminately {150] as they do their fathers
and women as they do their mothers; when they become older, they
distinguish [72e] each individual explicitly,

- 2, Nature Not One Unchanging Being

There must be [in our scientific exploration of nature] either one or
more than one principle or beginning [82]. If there is a single principle,
it is either independent of movement as Parmenides and ‘Melissus
allege,” or subject to movement as the natural philosophers say; some
of the latter identify the first principle with air, whereas others identify
it with water.} If there is a plurality of principles; they are either lim-
ited or unlimited in number:" if they are numerically limited but more

20 than one, there are two, three, four, or some other definite: [4] number
of them; if they are numerically infinite, they- are either, as Demaoeritus
describes them, homogeneous, though different in shape or in kind [207],
or even contraries.} Just so, even those who want to find out how many
beings there are undertake to inquive whether there is one or more
than one principle or element of “beings” and whether, in the Iatter case,
such principles or elemients are limited or unlimited in number; what
they, too, are therefore seeking to discover is whether there is one or
more than one principle or element.

§1.7.189b31,32; iii.1,200b24,25; On Generation and Cwui)tidn‘i.i.g.335324—28; On
the Paris of Animals 1.1.639323,24; 4,644223-28, :

| Bepeated perceptions and rmemories lead to unified experience and knowledge
(Posterior Analytics ii,19). o ’

{l Universals become clarified by application to fresh instances. .

® Eudemus {cited by. Simplicius): -Plato .contrasted “supra-natural” considerations
(like those presented by the Pythagoredns and the Eleatics) with the “elements”
and other “principles” in things “natural and generated.” : .

1 Thales held “water” to be the generating element, Anaximander taught the “eter-
nal movement” of the “infinite”; Anaximenes described it as “condensation and
raxefaction” of “air.”

T 1.4.187a25, 5.188a22.
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However, to consider whether being is a unity and is independent
of movement, is to turn one’s eyes away from naturel Xow, then, could
we reason about principles—any. more than we can in geometry with one
who subverts ifs principles unless, to be sure, we appeal to a super-
ordinate [16] or universal j92] science? Indeed, if there is nothing but
unity (like that suggested), then there is no longer any principle, since
a principle is a principle “of” some fact [4] or factsl§ To investigate
whether there is a unity of the sort proposed would therefore be like
launching out on an elaborate dialectic against any other arbitrary
view [64] for the sake of having a “discussion™: for example, against the
Heraclitean position; or against a debater who would declare “being”
to be “one man.” Or it would be like trying to resolve a contentious
argument: for example, the arguments of both Melissus and Parmenides,
which conclude wrongly from false prémises; or rather especially the
argument of Melissus, which from a single absurdity simply deduce_s
the rest with no grace or effort. We,.on the other hand, must regard it
as basic [64h] that all or at least some natural beings are changeful, as

o is evident from induction, We need not, then, refute all arguments but

only those which in a “demonstration” are erroneously derived from basic
principles—mnot those not so derived. Thus, a geometer would properly
refute, the attempt [made by Hippocrates of Chios] to square the
circle with the use of “segments,” but not so Antiphon’s attempt to square
the circle {by “exhaustion,” with a merely “approximate” result], Never-
theless, since those of whom we are speaking do{| not deal with naf:.ure,
yet do happen to raise physical problems,| we may do well by briefly
discussing them; for our inquiry has philosophic import.

To bégin with the question which seems most appropriate: since “to
be” {11 has various meanings, let us try to make out w}:at thosti who
declare all things to “be” one are saying, Does “all thmgi mean 'what
is” [26] or quantities or -qualities? And are all i:hings. one” primary
being [26] (for example, one man or one horse or one living being) or
“one” quality (for example, whiteness or Warmth), and s0 fort?l? All
these alternatives differ considerably among themselves and are impos-
sible to sustain, If all things are not only “what is” but also in any

" amount and of some sort, then, whether these are separable from one

another or not, beings will be many. But if all things are either “such”
or “so much,” then, whether there is primary being or not, we are_con-
fronted with an absurdity if not an impossibility: for. {quahtle.s and
quantities and] other considerations predicted of a primary being or

1.1.184a21-23. : o i
?Igr}%‘;ed with nature, although they happen not to raise physical problems.
1.2.185a33, 3.186al7, 187a2.
°1£ I“Béis.n; ” is to be understood as a verb, in the sense of esse rather than of ens.
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subject matter [85] cannot be detached from such primary being as if

they were independent [74] of it. In particular, Melissus says that’

“being is infinite.” Is “being,” then, “so much of—"? Since “infinite” comes
under the category of quantity, and a primary being or a quality or
attribute can be infinite only indirectly [3], namely, in a quantitative
respect, we take recourse, in defining the “infinite,” to quantitative oper-
ations, not to a primary being [“the infinite”] or to a quality or trait
[“infinity”]. Accordingly, if “being” is both primary being and quanti-
tative, then it is 2 duality, not a unity; but if it is primary being only,
then “being” is not infinite and does not have magnitude (or else it
would somehow have to be quantitative).

Next, since “unity” (like “being”) has various meanings, we must also
examine in what sense everything is. declared to be “one.” To be “one”
mieans to be (1) continuous or (2) indivisible or (3) one and the same
in a definition stating “what-it-meant-tp-be-something” [88] (for exam-
ple, vine-culture and wine-growing). But (1) if things are “one” in the
sense of being continuous, their “one” is “many” inasmuch as anything
continuous is infinitely divisible. Also, part and whole would involve a
difficulty (even if not for the argument, but on its own account): Do
part and whole constitute a unity or a [duality or] plurality, and in

what senseP If a [duality or] plurality, what kind? What if the parts

are not continuous {as in a quantitative wholé]? And if each of two
unremovable parts is one with the whole [organism or situation], -are
they also ane with each other? Then (2) if things are “one” in the sense
of being indivisible, there will be no guantity or quality; and “being”
will not be infinite, as Melissus describes i, or limited, as Parmenides
describes it (since it is a limit rather than the limited}? that is indi-
visible). And (3) if all things are one in definition (like “clothes” and
“garment”), the advocates of unity will have to become adherents of
the Heraclitean view that to be good and to be bad or to be good and
not to be good [88a] are the same; and then the same thing may be
both good and not good or, for that matter, both a man and a horse.
Their view will have to be, not that “beings are one,” but that they. are
“no anything.” Also, being a “this-such” {88a] will turn out to be -the
same as being “so much.”

The “problem of the one and the many” continued to worry even the
more recent of the older thinkers, who protested against letting the
“same” thing become “one” and “many.” Some, including Lycophron,
wanted to eliminate “is” [from “A is B”]. Some even proposed recasting

ordinary expressions like “the man s white” or “the man is walking”
into such forms as “the man has recéived [the attribute] whiteness” or

Tt A terminating point rather than the line,
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“the man [in motion] walks”; they feared that, by putting in the word 30
“is,” they would present one [primary being] as being many [circum-
stances]—as if “one” or “being” had but a single meaning] However,
anything [la] may be many things differenfly defined, as when the
same thing is both white and musical despite the difference between
“being white” and “being musical”; so that what is “one” is in this sense
“many.”}i Or a thing may be many by division; namely, in the sense in

which a whole is its parts. Confronted with such facts, the thinkers 186a

referred to became thoroughly perplexed and began to acknowledge
that the one is many—as if -[it had ever been credible that] the same
thing cannot be “one” and “many,” except {to be sure) when the “one”
and the “many” are themselves mutually opposed;§§ at any rate, a
thing[|/| may be potentially [many] and actually [one],

3. Arguments against Being as One

Not only is- it apparent on this approach [namely, from the meanings
of the terms in the alleged principle of unitary ‘being] that “beings”
cannot be “one” [being]; but. there is also no difficulty in refuting the
arguments for the view-under discussion, Both Melissus and Parmenides
réason contentiously: their arguments conclude wrongly from false prem-
ises; or rather especially the argument of Melissus, which from a single
absurdity simply deduces the rest with no grace or effort. 10

The fallacy of Melissus is obvious: he thinks that if “whatever has

l originated has a starting-point,” then “anything which has not originated

does not have a starting-point” [but is spatially infinite}! It is strange,
too, that everything which has originated should have a starting-point
(that is, a starting-point not of the time but of the thing, and not only
of absolute generation but also of qualitative change), as though there

* were no change which comes about all at oncel® Furthermore, why

should the All, if it is one, be therefore exempt from movement? Why
should it not move in the way a unitary part of it (such as a body of
water) moves, namely, within itself? And why should there be no quali-
tative change? Besides, the All cannot by sny means be one in kind 20
[207; but the All can be one, if at 2ll, only with respect to the material
of which [86] it consists. Even some of the natural philosophers main-

; tain the latter sort of unity, but not the former, since man differs from
horse in kind, and so does one contrary from another.

FT Against -Menedemus of Eretria, Cf. also Plato Philebus 14, 15; Sophist 231,

'§§ Metaphysics x.6. ,

1l MSS. EIJ and Philoponus: “the one”; MS, F: “being”; Alexander: “being and
one”

;- ne, .
© v1,5.236a27; viii.3.253b23.

T
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The same objections may be brouglit forward, together with others
even more pertinent, against the view of Parmenides: his premises are
false, and his conclusions do not follow. He not only falsely assumes
that “to be™ [1] has but one meaning, whereas it has several; but he
also- reasons wrongly. Even on the assumptions' that “white” has but

one meaning and that there is nothing but “white,” there will none the

less be many white things, not one only: the “white” will not be “one,”
either by being continuoust or in definition, Thus, in definition, “to be
what white is” has one meaning; “to be what is white” [12a], quite
another. Yet there will niot {on this account] be something separate from
and independent of the “white™: whiteness différs from its possessor
[82f] not by being separate from the latter but in its [distinctive way of]
being [23], However, Parmenides was unable to command a view of
both [of these ways of being in their distinctness and in their together-
ness]. His argument therefore requires more’than that “to be” have but
one meaning whenever it is predicated; but “to be® would dlso have
to refer to an identifiable “being” [26a] with an identifiable “unity”
[24e]. Otherwise, since an attribute is predicated of something, and
since the subject is different from the “being” it happens to have, that
subject would not “be”; there would thus [contrary to the thesis of Par-
menides] “be” something that “is-not” For this reason, . too, “what pri-
marily is” [26a] cannot be an attribute of something else: if it were, its
possessor could not itself be an existing. something unless, indeed,
“being” has many meanings such that each instance of it s something.t

However, we are at present assuming [with Parinenides] that “to be”
has but one meaning: if, then, “what primarily is” [26a] does not belong
to something else, but other modes of being belong to it, why after all
would “what primarily is” signify “what 5" [1] rather .than “what
is-not” [1b]? Consider: if “what primarily is” not only “is” but also is
white, and if “being what white is” is not “what primarily is” {since
“being” cannot belong to it, on the assumption. that there “is” nothing
but “what primarily is”), then there “is” nothing white; indeed, not
only is- white not [an opposite] something, but white would not be at
all. Then, too, since we declared our subject to be white, and white to
mean what is-not, even what primarily is ismotl But if, in consequence,
we take even “whits” as- denoting “what primarily is,” then [contrary to
the position of Parmenides] “being” has more than one meaning. Be-
sides, if “being” is [immediately identical with] “what primarily is,” then
“being” will not even have magnitude [contrary to the views of Melissus

+1.2.185b10, ' _
T8imply “to be,” oniologically, charactérizes anything whatever most generally;

more significantly, “to be” is “to be something” and is therefore an affair of
distinctions. Co :
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and: Parmenides]. A reason for this is that if “being” has magnitude,

- then each of its parts will have a different “being” from that of the

other [which, again, contradicts the original assumption].§

It is evident that “what primarily is” is even in defnition [80]
divided into “what primarily is” something [26b] else. Thus, if “man”
exemplifies “whatever is something,” so.must also “animal” and “biped.”
Otherwise the latter would be accidents [3a] belonging either to “man”
or else to some other referent [85], But either of the latter alternatives
is impossible. On the one hand, an “accident” may or may not belong
[82f] to a subject, or else an accident is defined by means of the defini-

-tion of its possessor: for example, “sitting” is a separable accident; but

“snubness” cannot be defined without reference to the “nose” which we
describe as “snub.” Moreover, the parts or elements in & definition do
not contain, as an inherent part [82h]. of their own definitions in turn,

. “the definition of the whole: thus, a definition of “biped” does not con-

tain a definition of “man”; and in defining “white,” we do not define
“a.white man.” If all this is so and if'a “man” only happened to be
“twofooted” [as he may happen to be “sitting”], then “biped” would have
to be a separable accident, so that “man” might not be a “biped™;|| or

~else the definition of “biped” would contain the definition of “man”

[as “stub” is identical with “snub nose”}, but this is of course impossible
since it is rather the definition of “man” that contains “biped.”] On the
other hand, if “biped” and “animal” are accidents of something . other
than “man,” and i neither of ‘them exemplifies “whatever is something,”
then even “man” will also be an accident of something else.*?
However, let it be s6 that “whatever is something” cannot be an acci-
dent of anything, and let the subject of “animal” and of “biped” be also
the subject of both combined:tt is the All, then, composed of things

. that do not lend themselves to analysis [752]P Some men did, indeed,

at this point yield too much to two arguments: 11 to the argument that

§1.2,185b11-19, 3.187a2.

[ If “man” is different from “biped” or “animal,” then “man™ cannot be “biped”
or “animal,”

T “man” is identical with “biped” or “emimal,” then “man is man,” “biped” is
“biped,” “animal is animal.”

*¢ I “man” just “happens” to be “biped” or “amimal” and either of these is
“something else,” ther “man” and “biped” .or “animal” happen to be in some
‘respects alike and in other respects different. But “man™ iz sajd by definition .
to be.a “twofooted animal,” since “to be anything” is an affair of logic {188bl14).

4 Yet it is not something else which is said to be & “man” as well as an “amimal”
and a “biped.”

$f Themistius: Plato, against Parmenides; Xenocrates, against Zeno -of Elea, On
Generation and Corruption 1.8.324b25-395232. Cf. also Plato Sophist 251-259;
. Aristotle Metaphysics xiv.2.1088h35-1089a19,
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on a s‘?gle meaning of “being” all things are “one,”§§ by replying that
t?lere “is” what-is-not [or the “veid”]; and to the argument from bisec-
tion, by positing indivisible [41] magritudes.||| But even if “being” has
only a single meaning and ‘cannot at the same time mean its opposite
.[49], it is evidently not true that there can therefore be nothing which
is-not: even if there cannot be anything which absolutely [105] is—nbt,
what is there to prevent what-is-not from being what-is-not:[an-
opposite-something? Then, too, as for the statement that, if there is
nothing besides “being itself,” then all things will be “one,” this is absurd:
who would understand [184] “being itself” to bé anything but whatever-
s-something; and what is there in this understanding of ‘the situation,
as we have just shown, to prevent “being” from being “many”? Clearly,
then, it is impossible for “being” to be “one” in the [undifferentiating ]

way in which it has been characterized, .

4. Contraries and Other Principles in Natural Philosophies

The accounts which the natural philosophers give fall into two types
[55b]. (1) Some assume 2 single body persisting in change [85], -name-
ly, either one of the well-known three® or something else which is
both denser than fire and rarer than air; and théy interpret all other
things as many and as generated by the thickening and thinning of the
one, The latter, moreover, are “contraries” consisting (to use general
terms) of an “excess” and a “deficiency.” Thus, Plato speaks of the
“great-and-small” {or “guantity”]; but he presents these as material and
the “one” as form, whereas the former meri present the ‘one persisting
thing as material and the contraries as differentiae, that is, as. forms,
(2} Others, however, say that the contraries are present in [23b] the
“one” and that they come to be separated [164d] out of it. This is
. what Anaximander says and is also the view of all those who declare
the “one” to be “many,” as in the case of the “mixture” from which,
according to Empedocles and Anaxagoras, other things become sepa-

-rated. But there are also differences in the views of these men: Em-

pedocles believes that the process is cyclical, whereas Anaxagoras thinks
of it as nonrecurrent; and Anaxagoras supposes that his “things with
similar parts” [22a] as well as the contraries are infinite ‘in" number,
whereas Empedocles suggests his socalled “elements” only, ’

8% Thomas Aquinas: “vel substantiam tantum vel accidens tanfum.” “Dicebat enim
Plato quod accidens est non ens.”

ks “to be anything,” then, exclusively sn affair of atoms moving in the void?
i.2,185b28, 186a23, 5.188a23. :
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Anaxagoras seems to have conceived “infinities” as he did because
he accepted as true the doctrine which the natural philosophers hold
in common: “nothing can come from what is-not.” Iere is the reason
why these men say that “all things were together” and that, when any
kind of. thing [5] comes into being, what happens is but a qualitative
change of, according to some, an affair of combination and separation.
Furthermore, each contrary comes “from” the other; hence, they rea-
soned, each was inherent [82h] in the other. Since everything that is
originated must come from what is or from what is-not, and since
what is cannot come from what is-not (as all natural philosophers agree),
they liold the remaining alternative to be necessarily the true one,
namely, that things come into being from inherent [82h] beings: but,

- they explain, we cannot perceive the latter because of their minuteness.

Aceordingly, they declare everything to be mixed up in everything, and
for an understandable reason: they have been seeing everything as com-
ing- from everything.t The different appearances and names of things,
corresponding to their preponderating parts, they explain by the infi-
nitely numerous components in the mixture: no concrete whole, they
think, is purely [and wholly] white or black or sweet, flesh or bone; but

E the most numerous of such components in anything determine the “na-

ture” of that “thing.” ‘
However, what is infinite is unknowable. in so far s it is infinite:
thus, what is infinite in number and in magnitude is: some unknow-

- able quantity, and what is infinite in kind is some unknowable quality.

But if the principles themselves are infinite both in number and in kind,
then, since we get to know a composite thing by distinguishing its ele-
ments and their number, we cannot- get knowledge of any concrete
objects! Again, a whole may be indifferently of any size if its constitu-
ent parts may be so. But since a living being cannot be indifferently
large or small, neither can any of its constituent parts: flesh and bones
of animals or fruits of plants cannot grow or shrink indifferently to
any extent we please; if they could, so could the organism as a whole!
Again, let all such things be in one another, and let them not come into
being but be constituents which become separated [out of the mixture];
let things get their names from the constituents predominant in them,
and let anything come from anything (for example, water separated
from flesh, and flesh from water); then, since every limited body is at
last broken up [118] by a limited body, each thing obviously cannot be
in each! As the flesh removed from the water increases in amount by

-continued separation out of what is left, even if the individual portions

of flesh separated out become ever smaller, there is none the less some 30

1.184a23-26,

® Water '(Thales, Hippo), air (Anaximenes, Diogenes of Apollonia), fire {Hera- et »
clitus, Hippasus), : S g
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minimal bit of flesh such that no smaller bit can be taken, Con
quently, if the separation of the flesh comes to an end, there will
some water remaining in which there is no flesh, in which case ever
thing is evidently not in everything; or if the separation of the flesh
does not come to an end but the subtraction of flesh continues inde
nitely, there will be in the limited piece of flesh an infinite number of
equal limited pieces, which is impossible. Besides, since every hody fro
which something js taken away necessarily becomes smaller, and sin
the maximum and minimum quantity of flesh is determinate, it is &
188a dent that no body can be separated out of the minimum quantity:-of
flesh, for there would then be [a piece of flesh left which is] less th
the least possible.

Again, the original infinite_bodies would already have infinite flash
and blood and brain present in them, distinet [73] from one anotlief,
yet no less existing, and each infinite, Wthh is unreasonable, But wheﬁ
it is said that there will never be a complete separation, this pronouncé:
ment- is made inadvertently; still, the statement is irue, since atiribute
do not have independent being. Suppose, then, colors and states of being
to have been mixed together and subsequently separated: in consé
quence, “white” and “healthy” would be something by themselves, would
be nothing but “white” and “healthy,” and would not even be atiribute
of anything! The “mind” in this theory therefore foolishly undertakes

10 an impossibility if it wants to separate [completely] what cannot be
separated either in quantity, where there is no least magnitude, or in
quality, since attributes have no separate being, But the theory doés
not even grasp rightly the formation [116a] of things similar in for
[572): mud can be divided into chunks of mud, but also in other wa
water ‘and air have their existence and origination from each othér,
but not as do bricks from a house or as'does a house from bricks; and
it is better to assume fewer pnnclples as Empedocles assumes a limited
number of them. : i

5. Arguments for Contraries as Principles

All men [with whom we are here concerned] set up contraries as

90 principles. Even in the company of those who say that the All is one
and independent of movement, we find Parmenides treating hot a
cold as principles, though he calls them “fire” and “earth.” In anothéf
group, there are those who speak of the rare and the dense. Then, tob,
Democritus talks about the full and the empty, calling the former “bein
and the latter “nonbeing,” and about differences in position, shape, and
arrangement, each of the latter being a genus which includes cor;
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faries: in.position, we distinguish up and down, before and behind;
shape, we distinguish being with and without angles, straight and
rved, Clearly, then, all these men treat contraries somehow as prin-
les; and justifiably so: principles are not to be derived from one
afiother or from anything else, but they are themselves the beginnings
rerything; and these conditions are satisfied by primary contraries
thich, being primary, are not derived from anything else and, being
ontraries, not from each other.

However, we must also consider the reason [50] underlying this
act [3b]. Let us assume at the outset a natural functioning [101c] of
eings such that not any chance thing acts upon, is acted upon by,
comes from any chance thing, except incidentally. The process where-
something becomes white does not arise from the circumstance that
fiat thing {s musical, unless the musical thing happens to be black or
 least not white: only what is not white becomes white; that is to
y, not anything which is “not white,” but what is black or intermediate
tween black and white. In another example, only something non-
cal becomes musical; yet not anything which is other than musical,
t the “unmusical” or something intermediate between the unmusical
d the musical if there is any such intermediate state. By the same
en, neithier does anythmg pass [117] into any first chance thing:
hite” does niot pass into “musical,” except perhaps incidentally, but
“nonwhite”; yet pot into any chancé’ thing that is nonwhite, but
to' “black” or into something intermediate between black and white.
5; too, “musical” passes into “nonmusical”; yet not into any chance
i g that is “nonmusical,” but into “unmusical” or into something inter-
te ‘between the unmusical and the musical if there is any such
termediate state. '

All processes, the simple and the complicated ones alike, follow the

. same- pattern [90]; but we readily overlook this fact when we fail to
- pame the opposite [13] stages [B4c] explicitly as such. Thus, it must
be from a state of being out of tune that a state of being in tune arises, - -
_and vice versa; and what a state of being in tune must pass into is a

state of being out of tune-not at all into any chance disharmony but

' g,nto the corresponding opposite state. It makes no difference whether
we speak. of harmony or arrangement or composition: all these proc-

essés exhibit the same pattern. A house, a statue, and any other products

“ grise in similar ways: a house, from materials not yet put together but

T'e_latively unordered, and a statue or anything shaped, from the respec-
tive unshaped state; the things of which a house consists constitute a
deitain arrangement, and the things of which a statue consists constitute

a cértain composition, This being so, everything that comes into being
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or passes away comes from or passes into one of a pair of contrary state§

or a state intermediate between them; and since the .imtermediaté;

states are composed of contraries (colors, for example, of light and dagk
shades), therefore all the things that are natura]ly produced are ‘co
traries or are composed of them. :

As we have already indicated, most other philosophers would perhapy

go along with us up to the point we have just reached: truth compeéls

all of them, even if they fail to give any reason [90] for this position

30 to describe their “elements” or “beginnings” (as they call them ) in terms
of contraries. They differ in the precise contraries to which they gi
priority in their accounts [83] of the origination {116a] of things: so
select such as are more familiar in the order of semse perception, {of
-example, hot and cold, wet and dry; others select such as ‘are moté
intelligible in the order of reasen [90], for example, odd and even, lo
and strife.} The contraries selected are thus somehow both the sa
and different. Although to most people they appear to be different
180a Yet they are the same by analogy, Each of them is taken from the sa
list] of positive or corresponding negative terms, some of the pairs
named being more inclusive than others. Not only ar¢ the contrarié
singled out [36] by the philosophers therefore at once somehow thé
same and different, but they are also by the respective criteria alrea
stated superior or inferior, Some take the contraries which are more
intelligible in the order of reason, namely, the universal (since reasod
grasps the universal), for example, the “great-and-small”; whereas oth
take the contraries more accessible in the order of sense percepti
namely, the particular (since sense perception grasps the particular);

10 for example, the dense and the rare, At any rate, it is evident that ou
principles must be centraries.

6 The Number of First Principles t

We take up next the question: Are there two or three or more fird
prineiples? There carmot be one principle only, for contraries arg
not one [of their terms without the other]. But neither can there be an
infinite number of first principles. In that case, “being” would: be
knowable. Another reason is that there is in any one genus [19] but o

* Thomas Adquinas: “interdum intellectus hominis quadam paturali mc]ulatl

tendit in veritatem, licet rationem veritatis non percipiat.”

t Simplicins: Parmenides (fire and earth), Anaximenes or Xenophanes {earth an
water), Plato (great and small), Empedocles (love and strife).

t Metaphysics 1.5,.986a23,
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[fundamental] contrariety, and primary’ being is but one gemus,® Be-
es, derivation from a limited number of principles not only suffices
ut, as is .apparent from the principles used by Empedocles, excels
rivation from an infinite number of principles; thus, Empedocles claims
erive from his principles all that Anaxagoras derives from his infinite’
rinciples. Finally, some contraries have priority over. others; derived
contraries (for example, sweet and bitter, white and black) differ [from
the primary ones]; but first principles must always remain [first prin-
dlesl.t Clearly, then, there is not a single principle only, and the
number of first principles is not infinite.

The number of first principles being limited, it would seem reason-
[90] not to present thermn as two only. For one may very well
c: How can density naturally function so as to convert rarity into
ything, or vice versaP So with any other pair of contraries: friendship,

:-for example, does not atiract strife and produce something ount of it;

.vice versa. We must take a third something of quite a different

.ot along with a pair of contraries, Indeed, somet believe that a larger

number of sources [86] is required to constitute the nature of beings.

_Again, if one does not suppose [64h] a different nature basic to con-

traries, there is the added difficulty that we do not observe contraries
functioning as the primary being of any beings or take the first princi-
ple to be an atiribute of any subject; if we did, there would be a prin-
ciple of that prineiple, since the claim of what persists [85] in a change
to being a first principle apparently takes precedence over the claim of
what is predicated of that subject. Again, a primary being is not contrary
to a primary being. How, then, can nonprimary beings [like contraries]
gonstitute a primary being? Or how can nonprimary being have a status
of priority to primary being?

- Accordingly, if we accept as ttue both the previous argument [that
ontraries are principles] and the present argument [that the contraries
not constitute primary being], doing justice to both of these truths
equires that we assume a third something. This is what those do who
lare the All to be a single nature such as water or fire or something
termediate between them. Now, since fire, earth, air, and water in-
lve. contraries, an. intermediate nature seems preferable to them.
with good reason, therefore, that some characterize the persistent
bemg as different from those [four] natures; second to them in order
preference would be those who identify the persistent being with
since air is the element which has the fewest sensible differences;
d would come those who identify the persistent being with water.

implicius: one sub]ect—m—prooess

% Democritus, Empedocles.

20

189b




20

30

190a

16 ARISTOTLE’S PHYSICS

At any rate, all of these men elaborate the- accounts they give of then'
“one” by drawing upon contraries such as “dense and rare” or “moré
and less” which, as has been said,§ are in each case an excess and 4
deficiency. Indeed, no less ancient than the treatment of contraries = |
principles seems to be the opinion that the “one,” together with “exi
cess” and “deficiency,” are the first principles of beings, But this opinié
has taken various forms: the earlier men deal with the latter two prin
ciples as active and the “one” as 'passive some of the more recent
thinkers prefer to employ the “one” as the active pnnc1ple and -the
other two as the passive principles;

In the light of these and other considerations, the view seems reason-
able that our principles are three in number, in contrast to the view
that there are more than three. Not only does one passive element
suffice; but if there are two pairs of contraries (as in the theory of four,
elements), there will be two distinct intermediate natures to go along |
with the two pairs of contraries, or the two- pdirs of contraries will
be able to generate from each other,|| and then one of the two pair
of contraries will be superfluous. Moreover, there cannot be more than’
one pair of primary contraries, since primary being is but one [and the
same] genus of being: its principles will therefore differ from one an:
other in priority and subsequence only; these will not differ in gemus,
since there i in any single genus a single pair of contraries to Whmh
all the pairs of contraries may be reduced

It is evident, then, that there is not one element only and that there
are not more than two or three; but whether there are two or whether
there are three is, as we have suggested, very difficult to determine.

7. Subject and Contrary Terms of Change

Let us now formulate our own view, beginning with “becoming” in_
general and thus proceeding in a matural way from the features which
all changes have in common to the features which are peculiar to the
several kinds of change. We ‘designate the “terins” of a change from
“something” fo “something else,” or “something different,” by means of
expressions which are either “simple” or “complex.” I mean that & “man”
may become “educated” and ‘that the “noneducated” may become “edu-
cated” or that a' “noneducated ‘man” may become an' “educated man’
I call “simple” the initial term “man” or “noneducated” ard ‘the final
term’ “educated”; I call “complex” the initial and the final ferms whe
§ 1.4.187al6.

|} That is to say, the two pairs of contraries will have the same intermediate nature 3

as their subject matter, so that a contrary in one pa:r can serve as' a: contrary
in the other.

e
_ éndure, as when we refer to the bronze “out of” which the statue comes
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we say that “a noneducated man becomes an educated man.” Also, we

;say either that “the noneducated becomes. educated,” or that “it is from

the noneducated that the educated comes to be”; but we do not say
that “it is from a man that the educated comes to be,” but rather that
.man becomes educated.” Of the subjects simply designated as such
in these assertions of ‘becommg the latter endures, whereas the former
does not. For a “man” endures as such, that is, he is a2 “man” even
jwhen he has become “educated”; but the “noneducated” or “uneducated”
es not endure as such, and neither does the “noneducated man” .or

#he “uneducated man.”

i. In the light of the distinctions uncovered in the various ways of
descnbmg any change, we find that. change always presupposes [85a]
mething which changes [116a] and that this is numerically but not
formally one, That is to say, it is not one in definition, since “to be a
than” is not the same as “to be uneducated.” The nonopposite, “man,”
endures; but the “noneducated” or “uneducated” does not, and neither
does the “uneducated man.” The term “from” which the change is said
Ho.start is chiefly what does not endure, as when we say that “it is from
the uneducated” (not: “from the man”) “that the educated comes to
although we sometimes use this description also for what does

{rather than to the bronze which “becomes” a statue), In the case of

. the nonenduririg opposite, we say either that “it is from the uneducated

that the educated comes to be,” or that “the uneducated becomes edu-

‘cated.” Hence, we also say either that “it is from an uneducated man

that an educated man comes to be,” or that “an uneducated man be-

igomes an educated man.”

;-However, “becoming” has more than one meaning. Some things do
aiot “come to be” but “become this or that” [4b]. Only primary beings

~simply “come to be.” In other categories there must evidently be some

subject which becomes so much or such or related to.something else or
to.some time or to some place: these ways of being are predicated of

" grimary being; only primary being is not in turn predicated of some

other subject. Still, reflective consideration shows that even primary or

dnidependent [105] beings come into being from some existing source

£85]: such a source is always present whenever anything arises; for ex-
nple, plants and animals come from seeds. In general, things come
sabout in different ways: a statue, by shaping; growth, by addition;
¢ Hermes, by extraction from a stone; a house, by being put together;
d things whose material is converted into some other state, by quali-
tative alteration. Since all these changes evidently arise out of an exist-

-mg" source, it is clear from what has been said that a.nythmg involved
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_come not only from a particular animal but from “an animal,” but woul
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from what “is” that product potentially]. However, we have eclabo-
ated this distinction more accurately elsewhere.§

£We have now resolved the difficulties which prompted our predeces-
sors to deny some of the things we have been trying to explain, so that
they were driven far away from the course which leads to an under-
" standing of generation and destruction and of change generally, Had
"they but given attention to the “nature” [which persists in change],|
~they would have found in it the answer to their whole perplexity.]

has two meanings; so that we must distinguish two meanings also in
such expressions as “coming from what is” and “what is, acts and is
acted upon.” On the one hand, the physician does not build a house :
his capacity as a physician, but as a house-builder; and he does nof
turn white in so far as he is a physician, but in so far as he has been
dark, On the other hand, he effects or fails to effect a cure in so fax
as he is a physician; and it is chiefly in this latter sense that we speak
of a “physician” acting upon anything or being acted upon by anything"
or becoming anything, namely, as a physician. Clearly, then, [to deny] |
that anything “comes from what is-not” means, properly, [to deny] that ;
anything “comes from what is-not in so fer as it is-not.”} Because they
failed to make this distinction, the eatly philosophers left their problem
without a solution; and becanse of this perplexity [190] they even
went so far as to deny the becoming and the being of anything els
[that is, other than being itself], and thus to abolish 2ll becoming, W.
for our own part agree with them that nothing comes from what “is-not
absolutely, but insist that a thing does come from what “is-not” in ¢
incidental sense; it comes from its “privation,” and this s, by itself, whal
“is-not”;} hence, from something that doses not remain in any product of
a change. But the early men found this “mysterious” and therefor
held it impossible for anything to come from what is-not.

Just so, we agree that nothing comes from what “is” or that what “js
does not become anything, except (to be sure) incidentally; but w
insist that this, too, does occur in this latter semse. The point at issut
is as if we argued about an animal coming from an animal, a particular
animal from a particular animal, a dog from a horse: the dog woulé

9. Matter, Form, and Privation

:Unlike the men whose views we have just examined,® certain others
acknowledge the nature which persists in change; yet they have not
grasped it adequately.t In the dilemma of Parmenides, they accept the
alternative that a product arises out of what absolutely is-not, Besides,
they think that, since 'the nature in which a change starts is numerically
‘§ingle, it has but a single import [11]; but this is a very different con-
eration.f We ourselves distinguish a “material” and a “privative” as-
ect: the material factor incidenfally is-not [what it becomes], where-
-what we call the “privation” is essentially what is-not-[yet]; also, a
material is in some sense almost even if not quite a primary being,
whereas a “privation” is not a primary being in any way at all, In con-
drast, the other men declare their “great-and-small” (whether taken to-
géther or separately but in any case both aspects alike) to be “what
is-not,” with the consequence that their triad [the “one” and the “great-
And-small”’} differs considerably from ours [form, material, and priva-
- Hon]. They have progressed far enough to recognize that some nature
must be present, but they still portray it as single. Although at least
tme of them characterizes it as a “dyad” of the “great-and-small,” his
decount nevertheless comes to the same result. The reason is that he
overlooks the other nature [the “privation”]. The material which per-
- sists is jointly responsible [83) with the form (like Plato’s “mother”)
' for- the products of changes; yet that member of the pair of contraries
- which we call the “privative” aspect often seems to those who think
~only of its baneful character, not to be at all. Hence, whereas we, in

not therefore come into being as an animal since this [character]
already there; if a particular animal is to come info being not incidentall
but absolutely, what it will come from is not an “animal” Similarly
if any being is to come into being [in an absolute sense], it will no
come {rom what is any more than it will come from what is-not (name
ly, as we have said, in so far as the latter is-not). Moreover, we are!
not denying that “anything either is or is-not” [which is implicitly:
Jenied in the opinion we have been examining].

We have thus presented one solution of the difficulty raised by our
predecessors; but there is another solution. The same terms may b
analyzed with the aid of the distinction between the potential and th
actual: [a product comes from what “is not” that product actually bu

§ Metaphysics ix.

- || Simplicius: the nature of privation and matter, or of the absolute and incidental,
- and the potential and actual, or the composite, nature.

"~ The subject-in-process endures while its initial form becomes replaced by the
contrary form which it initially lacks; in other words, a material “is not” actually
but “is” potentially what it becomes.

t CL. Plato Sophist 258E.

*1.9,192a5, Zabarella: “privation,” the contrary on whose removal a state of affal
comes into being; absence of a form in a material having proximate capacity f
the form. :
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acknowledging 2 divine and good goal of movement, distinguish between
what is contrary to it and what in its natural activity has a. natural
impulse to tend in its direction, their view has the consequence that
[matter as presumably] one of the contraries has an impulse to its own
destruction! Surely, the form cannot tend towards itself, for it does
not come short of itself; and a contrary cannot tend to it, for contraries
are mutually destructive. But as the female or the ugly inclines to the
male or to the beautiful (albeit not essentially but incidentally), so
what [naturally] tends to a form is matter.§

We must also distinguish a sense in which “matter” is destroyed or
is produced and a sense in which it is not, As that “in which” [there
is a privation], a material really ceases to be; what ceases to be is the
privative aspect in it; but as a potentiality matter itself [2] does mot
really pass away, but must be indestructible and unproducible. If
matter were produced, some first constituent [82h] would have to ke
present [85a] out of which matter would arise; but to be'such a co:
stituent, is matter’s own nature. Were matter produced, matter would
therefore have been before it arose] But “matter” is by definition the
“first” persistent being out of which anything arises and which inher
in the product in a way that is not incidental. So, too, if matter wer
destroyed, it ‘would pass intc matter in the end; hence, matt
would have perished before it perished!|| .

There is also the question whether the formal principle is one or mo
than one and what it is or what they are. However, the accurate de:
termination of this issue falls within the province of first philosophy,
which we therefore leave this subject.] In the expositions [63] which:
follow here, we shall deal with natural and perishable forms. . -

What we have undertaken to show in our preceding analysis is th
there are first principles, what they are, and how many there are, B
let us resume our subject and, in so doing, start at another starting-poin

§ Thomas Aquinas (against Avicenna): “Nihil igitur est aliud materiam appetefs
formam, quam eam ordinari ad formam; ut potentia ad actem. Et . . . est ;
semper appetitus forrhae; . . . guia est in potentia ad alias formas dum unam:
habet in actu. Nec etiam utitur hic figurata locutione, sed exemplar. . ..”

| Thomas Aguinas: “Sed ex hoc mon excluditur quin per creationem in es
procedat.”

[ Metaphysics vii, xii,7-9.

II. BOOK BETA

= 0EET

Natural Science and Explanation

1. Nature and Art

Among beings, some are formed by nature, some by other causes.®

ong those formed by nature, we may name animalst and their parts,
nts, and the simple bodies (earth, fire, air, and water); all of these,
ether with beings like them, we call “formed by nature,” Observation

discloses [173b] how they differ from things not constituted [111i] by

ature: each of them has within itself a beginning of movement and
t, whether the “movement” [or specific type of behavior] is a local
tion, growth or decline, or a qualitative change. Such is not the case

me within the classification [25] of “products. of art” [171], they do
t have implanted within themselves any tendency [153)] to change
15]; nevertheless, in so far as they happen fo consist of stone or earth

.a composite material, they do have such a beginning of movement
and rest, but only in this respect. But even this circumstance gives evi-
dence that the nature of a thing} is in some sense the factor [83] which
tiates [82] movement and rest within that thing in which it is itself
immediately, not incidentally, present [82f]. The reason for saying “not
incidentally” may be illustrated by a physician who “incidentally” heals
himself; but since even he cannot as a patient practice the medical art,
physician and patient are usually two separate individuals, although

?11.6.198a9,10, Cf, Plato Timaeus 30A,47E52D,53B; Philebus 59; Laws x.886B-
_ 899D.
t On the Parts of Animals i, presents numerous parallels to Physics ii.

. ¥ Metaphysics v.4.
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under certain conditions the same individual may happen to be his own'
physician and his own patient. What applies to the restoration of a pa-’
tient’s health, applies also to the products of any other art: not one of:
them has the source of its own production within itself; rather is thi
source in an agent external to the product {as in the case of a house or of
any other product of manual labor) or, when the thing happens inciden-;
tally to act [83] upon itself, the source is in some distinet aspect of the:
product itself,

of beings. Whichever element or elements any of these men chooses,
he puts it forward as the whole of a primary being, viewing all its other

pects as its modifications, states, or dispositions; any element, more-
over, he contends, is eternal, since it cannot be transformed into anything
lse, and all other aspects of things he sets forth as coming and going
in endless number of times. This, then, is one interpretation of “na-
ture”: the immediate persisting material of anything which has within

These remarks bring out what “nature” is. Accordingly, a thing may & [50K @ beginning of movement or chailge. . ochane® o “Form®
be said to “have a natare” if it has within itself the sort of “beginring’ £ . According to anothex: interpretation, “nature” means “s ’?.peh.o; t;r;n
described: every such thing is a “primary being,” since it is a “subject’ L 25 €Xpressed in a dei.?lmuon. Analogously to“the term {i'rt’ whic retir‘:i
[of change]; and a “nature” always involves a “subject” in which it in 4 - 0 2rtistic skill and its products, the term “nature” relates to ‘a-nah
heres. Such things are also “according to nature.” So, too, are the ocess and its pro‘ducts. But since we do notd as_cnbe the a:rhs.fzﬁ C ie:.r—
essential attributes; for example, the upward motion of fire neither i54 2¢ter of an art object to a thing as !ong as it is only potenti by,d or
nor has a “nature” but heppens “by nature” or, in other waotds, “ag. ample, a bed a'ndlhas 'not yet rece1j/qd‘ the a-.ctual form of a tﬁ" a

‘cording to nature.” Thus we have explained what “natyre” is and wha rregpondmg principle is to be mml}tame& in the realm o_f imgs
it is to be “by nature” and to happen “according to nature.” It would b nstituted lzfy nature: }:vhat is potent.lally flesh or bone“has 1;1):. {et
ridiculous, however, to try to prove thet nature is: it is obvious thatd 2 alned to iis proper "nature and is not Properly a natl:]ur ©-
there are many such natural beings; but to want to prove the obvious § 1§ as long as it has not assumed the definite [90] form by n&fans
by what is not obvious shows inability to discriminate between what we b of Wh‘f(’h we”deﬁne what flesh or bone is. 9“ this fnterpretat‘lfhni,n ; ere]:
can ascertain directly and what indirectly.§ Yet as a man born blind may J 10e: “nature” would be the form of anything which itselt

beginning of movement, the form being not separgble.except in thought
[90]. To be sure, the(being compose o atter jand{form; (for
éxample, a man) is not @ “nature,” although it is [pfoduced] “by na-
ture”;** yet, at any rate, form rather than material is “nature,” since
e term “nature” marks an actnal being more appropriately than a
tential one.

Again, man generates man. Because, on the other hand, a bed does
not produce a bed, its “nature” is said to be not its pattern but wood:
f the bed sprouted, we are told, what would come forth would not
be another bed but wood. But even if this [pattern] is art, the shape
{of man] is [his] nature, for man generates man,

.. Again, “nature” as genesistt is a process towards [the product’s]
“nature.” By way of contrast, the attempt to heal is a process directed
. oot to the “art” of healing but to a healthy state; the task of healing
must start from the art of healing,}l instead of leading to it. But
“nature” [as productive] is related to [the products] “nature” in a dif-
ferent way: what grows [101b] out of something proceeds to something
or “grows,” not towards that from which it starts, but that towards which
it tends. Hence, its final shape is its “nature.” On the other hand, the
i*2-192h32-193al.

1t Thomas Aquinas: “puta si natura dicatur nativitas,”

it Thomas Aquinas: “actiones denominantur & principiis, passiones vero a ter-
P
mimis,

resort to reasoning to convince himself about colors, so this failing, too
is a possible one; but those who have it must be unthinkingly talkin
about words.| ) ‘

Now, some hold that the nature or the primary being of natura
beings is their proximate constituent by itself, apart from any arrange-
ment of it: the nature of a bed,| they say, is wood and, of a statue, bronzé
As Antiphon suggests, by way of giving a clue [38a] to this interpie-
tation: bury a bed and let it rot until it gets enongh power to send forth
a shoot, this shoot would not be a bed but wood; hence, the bed'
arrangement by convention and by art is only incidental to it, whereas
its primary being is what remains continuously through its changing con
ditions! Moreover, suppose the relation between an object and its mate
rial to hold also between the material and something else (for example
between bronze or gold and water, between bronze or wood and earth
and so forth), then that element is the nature or primary being of the ]
object! This is the reason why some declare earth, others fire or air or
water, and still others some or all of these elements, to be the nature.

§ “Knowing that our subject matter is, we inquire what it is.” Posterior Analytics
i1.1.89b34. With the approach of Physics ii.1, compare that of 1.1,

[ Thomas Aquines {against Avicenna): “ignorantia principiorum moventium non
impedit quin naturam esse sit per se notum,”

{ 192b18, 20.
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“shape” or “nature” of anything has two meanings, for there is a sense
in which even a “privation” is a “form.” But whether or not there is a
privation” or a contrary [of the final form] in simple generation, wé

must consider later.§§

2. Natural Science and Related Sciences

Having distinguished the different meanings of “nature,”™ let us see
wherein the mathematician differs from the natural philosopher, for the

ARISTOTLE S PHYSICS

solids, planes, lines, and points with which the mathematician deals are,
after all, aspects [33] of natural bodies; at the same time, let us consider
more specifically whether or not astronomy is a part of natural sciencs,
for it would surely be unreasomable to expect the natural scientist to

know what the sun and the moon are if he is not to know any of th
essential attributes, especially when writers on nature patently do
cuss what shape the sun and the moon have and whether or not th
earth or the cosmos is spherical. Now, although the mathematician, t
occupies himself with these things, he does not concern himself w

S
A

them as limits of natural bodies or with the properties they have ifi

this status [23]; what he therefore does is to separate [73] them, p

ticularly since they can be separated in thought [169c} from processes
without any resulting incongruity [76] or falsity. But the advocates of
the “ideas” do this confusedly [205] when in their theory they separate

natural objects, which are much less separable than mathematical

objects. This will become clear in any attempt to define these two kinds
of entities and their respective attributes: odd and even, siraight and

curved, number, line, and figure can be independently of movement:
not so things like flesh, bone, and man, which are defined like “snub
nose,” not like “curved.” This difference is also clarified by reference t
the more physical branches of mathematics (for example, optics, har

monics, and astronomy }, which really proceed, in a sense, by a meth d
the inverse of that of geometry: although geometry investigates physi:

cal lines, it ignores their physical aspects; optics, on the other hand
examines lines which are indeed mathematical, but deals with them ndb
50 much in their mathematical as in their physical aspects. ”

Accordingly, we must inguire [187] into “pature,” since it has twp

meanings: form and matter, in the same way in which we would cox
sider what “snubmness” is: reflection shows that such things are neith
purely immaterial nor considered in their purely material aspect. So o
may here, too, ask: With which of the two aspects of nature does the
natural philosopher properly deal? Or does he deal with that composef

§8 v.1; On Generation and Corruption i.3.
¢ §i.1.192a21, 193228 b3,6,12.

NATURAL SCIENCE AND EXPLANATION

of both of them together? If so, then he will also deal with each of them
eparately; but will he do this, then, in the same science or in separate
iciences? If we look for light on this problem to the ancients, natural

o

philosophy would appear to be exclusively interested in matter,} for

even Empedocles and Democritus touched but lightly. on questions of
form and of what it means to be anything, I, on the other hand, art

imitates nature, and every scientific technique [179] requires knowledge

-a sense “architectonic”;

Metaphysics 1.3.
& Euripides.

$.CF De Anima ii.4.415b2,20,

[182] of its distinctive form as well as of the material suited to it—if,
for example, a physician understands health as well as the bile and
phlegm on which health depends, and a builder understands the form
of a house as well as its materials (such as bricks and timber), and so
forth, then natural philosophy must take cognizance of both [the formal
and the material] aspects of nature.
Again, any art or science takes cognizance both of the “where-for” or
d” and of all the means to this end. So, too, nature [as form] is an
d which s correlative to [material nature as] means. In other words,
when anything in a continuous passage [from its initial to its final form]
comes to its appropriate terminus, this sort of stopping-point is also
hat the process is for. How absurd, therefore, the poet’s line: “He has
o consummation of his 1ifel”] As if all endings [18a] were completions
00], instead of only the best ones! Then, too, the arts construet mate-
al objects, sometimes with intended useful results, but sometimes not.
At any rate, we use everything as if it existed in our own interest, since
we are ourselves in some sense an “end.” In ouwr work On Philosophy,
e have distinguished two meanings of the expression “for the sake of™:
[namely, “for the sake of what” and “for the sake of whom™}.§ But there
e two sorts of arts which preside [82d] over a material by virtue of
ir knowledge: one sort uses the material, whereas the other is “archi-
ctonic” in directing its construction—although even the former sort is
but the two differ in that one of them knows
e form (for example, the steersman knows and specifies the kind of
ym a helm is to have), whereas the other sort knows the material (for
xample, the maker of the helm knows out of what kinds of materials
nd by means of what kinds of processes the helm is to be made).
us it is that in a process of art we ourselves make the material
with a view to its uses [9¢]; in natural processes, on the other hand, the
‘Materials are there to begin with [82f].
Again, “material” is one term of a relative distinction, since different
orms require different materials. To what extent, then, must the natural
hilosopher know the form of a material, that is, what it is [87]P No
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g::n]::é . tz ail;yextent that a physmmn. knows - sinews i eaning {as both the sculptor’s art and the bronze are needed to explain
bt ;statue as a statue, the bronze being its material, and the sculpturing,
agent), but it follows also that these factors are reciprocal: for ex-
#mple, exercise explains good health, and good health explains exercise;
e are forms separate from mate;'ials an" Oug.h they[sezx]plam ea‘-‘[hm%th)er: ige:]inﬂy (gotc;gnhealth o ?ﬂ_d, -
o - ercise as means . And the same may explain con-
what they are, it is the task of first philosophy to determine. [ ies; for the same thing w]hich by its presence efplain); a 1gaiven fact
s “blamed” [83b] by its absence for the contrary fact; for example, a
shipwreck is “caused” by the absence of the pilot, whose presence is
sponsible for the ship’s safety,
All the factors here mentioned clearly fall under four varieties. From
tters come syllables; from building materials come buildings; from fire,
arth, and so forth, eome bodies; from parts come wholes; and from
must clearl L A ‘ ssumptions come conclusions, The first factor in each of these pairs
edge of thg ,ﬁrﬂslf ]:fggpll):s T(;I\shu;::}:nwt:inlfes:;lfzmqm t(;)lg ot I.CHOWIT -is'the subject matter or the parts; the second is what it meant to be
exploration of generation and destructi ’ d " Ay problem 10 our . hat partcular whole, or synthesis, or form. A “cause” in the sense illus-
formation. ction and of any natural trans. trated by a seed, a physician, an adviser, and any agent generally, is the
' : factor whereby a change or state of being is initiated, Finally, there are
i % - the ends or the good of the others; for all the others tend toward what
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sp.?ctive ma"cen'als. The forms [or functions] with which the J:la.tufal‘.
philosopher is concerned are such as may be distinguished from but ar

>

vhy” [203a] of it, that is, its fundamental explanation, It

“An explanatory factor,” then,® means (1)

ie Elateria_l constituent from which [86] a thing comes; for example; is best as toward their end, It makes no difference now whether we say
¢ bronze of a statue, the silver of a cup, and their kinds. From an- “their good” or “their apparent goed.™}

th . . . ) .
i(; :i;. eP?:;Z:rf ‘F;g;’ gz) dthtzfolr?c{%] or pattern [89a] of a thing, that These, then, are the kinds of explanatory factors, But they fall into
w,as to be [88 ] that thianng; e kind of reason) which expleins what it many lesser varieties, which can also be summarized under a few heads.

for example, the factors in an octave are based!

on the ratio of two to one and, in general, on number. This kind of
factor is found in the parts of a definition [90]. Again, (3} the agent:
30 whereby [95] a change or a state of rest is first produced [82]- for:
e:_;ample,_ an adviser is “responsible” 83a] for a plan, a father “ca;ses”‘
his child, and, in general, any maker “causes” what he makes, and'
any agent causes what it changes, Again, (4) the end [1007 or the
where-for [96]; so, when we take a walk for the sake of our health, and
someone asks us why we are walking, we answer, “n order to be healthy,”-

they are of the same general kind [57a]. Thus one factor is prior to
another, which is posterior: for example, health is prior to both the
physician and the technician; the octave is prior to the ratio of two to
one and to number; and so always, the inclusive factor is prior to
individual factors.
©  Then there are accidental factors of varfous kinds; for example, a
: statue is, we say, by Polyclitus, but it is also by a sculptor; the seulptor
and thus we thi h ; ) ) happens to be Polyclitus. And so the kind (sculptor) and the accidental
s 1o o cnd of s o s o s 20 (Pl o s s both fcors i th st i 3
195a there are reducing, purging, drugs, instruments, and . eatd responsible for the statue, and so is the more general species “animal”;
these are for an eri:i though’ the gd’iEer frmen > An ﬂfo ff)rth, for all for Polyclitus is a man, and man is an animal. These accidental factors
are instruments, and others are aci’ions [9¢] om one another in that SOme’ L are sometimes remote and sometimes proximate; for example, between
' Polyclitus in particular and man in general there would be such inter-
mediate factors as “a white man” and “an artist.”
‘Besides, any factor, whether essential {55] or accidental [3], may be
- ‘actvally in operation [9a] or merely capable of acting [1la]: a house
| Metaphysics xii.6-10. eing built is the work of “builders,” but more actually of the builder
* The text of 194b23-195b2] is nearly identical with the text of Metaphysics v.2;

t Thomas Aquinas: “quia quod apparet bonwm non movet, nisi sub ratione boni.”

There are several ways in which explanatory factors explain, even when
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for example, instead of Polycli
iple, velitus or the seulptor, we say “Polyeli
sculptor.” However, these varieties reduce to but six, Adehiy

example, this man actually healing is correlative wi i :
nO\_‘v being healed, and this actua% builder, Wil:z “tgltll ﬂ?ﬁgﬁgnwggv}
buflt); but potentially they do not exist together (for the house aid th
builder do not perish with the act of building ). : C

We must, however, always seek the “highest” “opbncipal” ]
atorZ factor of each case, as in any othgels invés?‘.li'g P’on‘;ll)fzgf]“::gz:s
wh.y J; for example, a man builds only because he As a builder. and
builder, only because he has masteted the builder’s art, which i; there
fore the more primary factor; and so in all such‘"éase;. Again, generi
offects go with generic explanatory factors (for example, a sta’tue with
a sculptor),.particular effects go with particular explanatory factors (£
fxamgge, thls. stiatue, with t.his sculptor}; so, too, potential effects cor
aistﬂoaﬂy, geerc;sﬁi 3; o potential fa#ors, and things actnalized, to factor

Let this suffice, then, concernin
. ? g types of explanat y
ways in which they operate, atory factors and thf’

4. Opinions Concerning Luck and Chance

In exglaining events, we often speak of “luck” and “chance,” since
many beings and happenings occur “by luck” or “by chance.” Accord-
ingly, we must ask: in what sense do luck and chance explain anything?

Are they thie same or different? In i i
Ao they general, what is luck, and what is

Some question whether there is any such thing, Nothing happens by |

Tuck, ’d'{ey say, but everything called “by luck” or “by chance” has some
determinate explanation; for example, if someone goes “by luck” to the
1':narket-p1ace where he unexpectedly’ meets someone he has been wish-
ing to meet, this is, after all, a conségiience of his decision to go to

® These questions are answered in reverse order in it.5, 6.
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arket. So for any other event ascribed to luck, they say, it is always
sible to find some explanation other than luck; indeed, it would seem
strange, they argue, if luck were really [7] a definite [4] factor.
oreover, they ask, why did none of the ancient sages in explaining
énetation and destruction develop a theory [72e] of luck? May it not
ave been because they, too, believed that nothing happens by luck?
owever, we may reply, is not this, too, very “strange”? Consider: men
geflerally are not unaware of the possibility of tracing many matters of
uck and of chance to some definite factor which accounts for what
appens (as the old argument [of Democritus} has it which eliminates
ick ), yet they continue to ascribe some events to luck and others not.
Jught not the ancient sages for this reason alone to have given some
ttention to this subject? Yet they did not even recogmize luck along
with friendship, strife, mind, fire, or any other factor which they named.
Their failure to develop a’ theory of luck and of chance is unjustifiable,
hether they set them aside altogether or simply passed them by; espe-
jally since they did not disdain on occasion to take recourse to them.
Thus, Empedocles remarks that air is not uniformly drawn upward
ut, as it were, by luck; as he puts it in his cosmogony, “it happened at
that time [when friendship prevailed] to move in that way, but at other
times in other ways.” Empedocles also asserts that most parts of animals
riginated by luck. )
. Again, some attribute [83b] the heavens and all worlds to chance hap-
senings, on the theory that the “vortex” arose “of itself” that is, the
iriodon which separated and arranged the entire universe in its present
rder, This, too, is very “strange”] It is not-by luck, they say, that ani-

. als and plants are and come to be, but these are to be explained by

nature or mind or something of the sort, since a seed does not develop
iito any random thing but one kind into an olive and another kind
into 2 man, and so forth; yet the heavens, the most divine of all things

' yisible, have no such determinate explanation as animals and plants

have but arise spontaneously, Even if this were the case, it would be a

- sitnation that might well give us pause and prompt us to say something

of importance about it. Apart from the sirangeness of the theory in
other respects, it is especially “strange” to assert chance in the case of
the heavens where we do not observe it and to deny luck to a region
in which many events occur by luck; what happens is the very opposite

- of what their theory would lead us to expect.

_ Some, again, hold luck to be an explanatory factor but to be something
divine and rather daernonic and therefore obscure to human intelligence.
~ Hence, we must examine what chance and luck are, whether they are
the same or different, and how they are to be classified in relation to
the explanatory factors which we have distinguished.
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5. Facts and Traits of Luck and Chance

10 We observe that some events always occur in the same way and som
usually so. Evidently, we do not ascribe either of these two classes of.
events to luck; nor do random events happen in the same way eith
necessarily and always or even for the most part. But everyone distin
guishes, besides uniform and typical events, exceptional or nonnorm
events. Evidently, then, there is such a thing as Iuck or chance; an
by nonnormal events we mean random events, as by random._events;
we mean nonnormal events.®

Then, too, we distinguish events which happen to some end [96h]
and those which do not; and among ends, we distinguish those which ;
are intended [178] and those which are unintended. Clearly, then,-

20 things may not only have necessary uses and probable [125] uses
but they may also have at least some other possible [12a] uses. Now,
things happent to some end either by pature or by ‘design [170
They happen by luck when they come about by accident. Thus, jus

v as anything may be either essentially or accidentally, so explanatory -
events or factors may also be of either kind. In the building of a-
house, for example, the builder is an essential factor, but the fa
that he may be white or a musician is incidental; the essential fa
tor is determinate, whereas incidental ones are indeterminate, since.
any individual may have an infinite number of attributes. As we have’

30 said, then, when events which happe}l‘.'to‘ some pyrpese_or end comy
about by accident, we ascribe them to luck\,‘ or to (chance (How thes
two differ, we shall explain later; but for the preseit it isevident that

™. both of them refer to things that happen to some purpose or end.)
Suppose, for example, that a creditor would have gone to a market 0
recover his loan had he known that his debtor was there, but he hap;.

. pened to go there for another purpose with the result that he got his’
1972 money, although it was not his usual or invariable practice [as it migh
have been for someone else] to go to the place where the two men me

‘the result (getting the money) is, like any object of deliberate choic

a factor external to the agent; and we say that the event happened b

luck [relatively to the normal case], for we would not say this if h

had gone there regularly or normally for the purpose of soliciting. fund
Clearly, then, Juck is an @ccidental fattgr ‘yligy_@ﬂjntiriqne in even
otherwise directed to an end in accordance With some intelligent chofe

? On Generation and Corruption 1i.6.334b4-19; Rhetoric 1.10.1369a32-b5; Poster!
Analytics 1.30.87b20,21, Thomas Aquinas (against Avicenna): “nihil quod e

ad ut,l:umlibet, exit in actum, nisi per potentiam appetivam determinetur a

unum,

+ 196b21-25, 197a5-14, 25-27 are duplicated in Metophysics x1.8.
1 ii.4.19621-5,

[178]. Hence luck and thought [170] pertain to the same event, for )
choice takes thought. :
However, the explanatory factors of events that occur by luck are
necessarily indeterminate; therefore, luck, too, is held to be indeter-
thinate and obscure to men, so that in a way nothing might be held to 10
happen by luck. All of these opinions have some reasonable justification.
‘one way there are things which happen by luck, namely, accidentally,
that luck is in some sense an accidental factor; but in another way
nothing happens by luck, namely, absolutely. For example, a.bu.:‘llder is
responsible for a house; that he may be a ﬂute—player: is mmdenfal.
Again, there may be innumerable reasons for & man’s coming and getting
his money when he did not come for that purpose: he may have wanted
to see someone or have been following or avoiding someone or have )
é ne to see some spectacle. So, too, luck is rightly said to be unpredict- ¥
able, Prediction [90] applies to what is [1a] always or for the most part;
but luck characterizes a third class of events. Consequently, since factors 20
this kind are indeterminate, luck is also indeterminate, 5dll, there are
dases in view of which we may ask: may we, then, explain a random
‘occurrence by any random factors? We may explain a given case of
thealth, for example, by the blowing of the wind or by the rays of the
un, but hardly by a haircut; for some incidental factors are less remote
‘than others. -
oreover, it is good or bad luck when the result is good or evil; and
'txj‘:o “misfortune, when the results are on a grand scale. Even

en we faii\i?‘but a little to come to some great good or evil, we are
rtunate or unfortunate in that we can all the more readily think of 30
e good or evil as present and the slight miss as absent. Again, fortune
is rightly held to be unstable, since Juck is unstable inasmuch as none
f the things due to luck are either invariable or typical.

Both Tuck) and ¢hancé; then, are incidental factors (as has been said)
n.the class of events which may happen, but which do mnot happen
hsolutely or usually, yet which happen to some end.

6. Luck, Chance, and Explanation

-Chance and luck differ in that the former has a wider extent. Every-
‘thing that occurs by luck, occurs by chance; but not everything that
.gecurs by chance, occurs by luck. 197b
", Luck and the consequences of luck happen only to beings with capac-
[82f] for good fortune and for the conduct of life [188b] generally.”

omas Aquinas: “, . . vita practica sive activa est eorum ¢uae habent dominjum
. "
sui actus. . . .
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investigators seeking explanations of events [116a] employ the method
of asking, chiefly: “What comes after what?” “What started the proc:
ess? And on what did it act?” Thus they give their chief attention to
the sequence of events [136c]. However, the beginnings in control of
natural movements are of two sorts. One of them is nonphysical, since
it has no tendency to change within itself, This is an unmoved mover:
it is (1) the completely immovable or first of all beings; and it is (2)
what anything is or its form, which is also at the same time its comple:
tion or the end to which it functions. Hence, since nature {in its procs
-esses] has uses. [96b], we must in our attempts to get knowledge admit
the “final” factor along with others. . '
In short, the question “why?” calls for a comprehensive answer, Thus;
[we must explore (1) the efficient factor:} “this must result from #hat”
and “from that” either without qualification or in most cases; [(2) the
material factor:] “if this is to be, then that must be,” just as syllogistic
conclusions are conditioned by their premises; [(3) the formal factor:]
“that was what it meant for this to be”; and [(4) the findl factors]
“that is why it is best for this to be thus and so,” not of course ahso-
lutely but relatively to its [40] distinctive being [26]. -

organized in a fitting way; all others, like the man-faced offspring of
oxen in the theory of Empedocles, have perished and continue to perish,
« However, this or any similar line of reasoning in objection [to natural
ends] cannot be sustained in the sense in which it is usually plrsued.
All natural products like those mentioned are either always or for the
most part generated in definite ways, which is not the case with any
products of lnck or of chancel Thus, we do not ascribe frequent rain
iii winter or heat in summer to chance or to coincidence, as we do
frequent rain in summer or heat in winter. If évents, then, presumably
either result from coincidence or else happen to some end, and the
évents mentioned cannot be ascribed to coincidence or to chance, then
such events must happen to some end, Even the men who argue as we
have reported agree that events like those in our illustration happen
naturally. Hence, there must be among natural beings and products such
as exist or come into existence to some end. Again, in any procedure
[188a] which has an end, what comes first and what comes next are
‘performed for that end. But as in human operations, so in natural proc-
esses; and as in processes, so in human operations (unless some-
thing interferes). Human operations are for an end, hence natural proc-
esses are so too. If a house, for example, came into being by nature, it
would come into being [in stages] just as it now does by art; and if
patural objects not only came into being by nature but also by art, they
would come into being [in successive stages] just as they do in the course
of nature; [in either case] each stage is [continuous with and] for the
© sake of the next. '

In general, moreover, art completes what nature is unable to carry
to a finish; or art imitates nature. If, then, processes by art are to some
end, it is clear that natural processes are too. The earlier [in a
séries] are related to the later ones in processes by nature as they are
in processes by art.

: “This is strikingly evident in those other animals who do not act by
[conscious] art [171] or experimentation [164] or deliberation [177a],
.which is the reason why some people debate whether or not spiders, ants,
and the like work by intellect [169] or something else, Moreover, as we
-pass gradually down the scale, it becomes apparent that there is adapta-
tion to endsalso in the growth of plants which, for example, put forth
Jeaves to shelter their fruit, Henee, if it is both by nature and to an end
#hat the swallow builds its nest and thé spider spins its web and that
plants put forth leaves for the benefit of the fruit and send their roots
down rather than up for nourishment, it is evident that there is such a

8. Natural Processes and Their Ends

Let us now state how end-results [96b] are grounded {83] in nature
and then how there is necessity in natural processes [10la]. Writers on
nature generally reduce their explanations to “necessity.” Since hot and
cold (and so forth) naturally function in certain ways [5], they say,
it is by necessity that states of affairs {4a] are as they are and arise as
they do. If thése men speak of any other factor such as friendship

to it, So, they ask, why should not nature act, not to some preferred
end--but as it rains, not in order that crops may grow, but by necessity?
Rising vapor must cool and, having become cool, must turn into water
and descend;, whereupon crops happen to grow; so, too, if crops on the
threshing-floor are spoiled, the rain did not fall in order to spoil them,
but this is simply the way things come about, Hence, why should not
even bodily parts like teeth have developed in the necessary course of
nature—sharp front teeth suited for the tearing of food and flat back
teeth suited for the crushing of food? May they not have been produced,
not to some end, but by coincidence? And may it not be so with all
bodily parts supposedly having some inherent end or purpose? Those
organic structures, then, which came into the world as if they had been’

® Cp. Plato Phaedo 97-99. factor [as an “end”] in natural processes and beings. Further, since “na-

produced to some end, survived because they had been automatically 30
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is: like this. Tn sum, nature is evidently a [genuine] factor [83] which,

ture” is double, meaning either “material” or “form,” and the latter is the
‘moreover, operates to some ends [96b].

end, everything else being for the sake of the end, the “form” will be
the For What aimed’ at. .

Now, mistakes occur even in processes by art, as when a scribe
writes incorvectly or a physician gives a wrong dose; so that, clearly,
mistakes are possible in processes by nature also, If there are certain
processes by art in which right procedures serve their respective ends,
and failures occur when the end sought is not achieved, so it is with
natural products; among the latter, monstrosities or freaks exemplify
a falling short of natural ends.

If, then, among original formations [in the theory of Empedocles], the
offspring of [man-faced] oxen were unable to attain to a certain [72b}
completion or end, they must have been generated by a principle in
which was some corruption, just as now [monsters are generated by
some corruption] of the seed. Again, seeds must have come into being
first, and not animals all at once; the “undifferentiated” which came .
“Arst” [before extant animal forms] must have been seed [not animall.
Again, since plants function to some end, only with less orgamization
than animals, were there of were there not among them olive-headed
offspring of vines? Absurd! But no more absurd than man-faced off-
spring of oxen among animals! e

Again, any chance products ought [on his theory] to arise from seeds.
Such an assertion would completely abolish everything “natural” and
“nature”; for that is “natural” which in a continucus “movement” from
some “beginning” within itself arrives at a definite end—not indeed the ;
same end for all from any beginning whatsoever, nor indeed any chance |
end, but always the same end for each [kind] unless something inter-
feres. To be sure, ends and means may come about by luck, as in the
story of the stranger who came by luck and before departing ransomed
a prisonert as if he had come for that purpose (although he really did
not); here the result is incidental [to the purpose of his coming], for
luck is-according to our previous analysis an incidental factor. But when |
a certain result occurs always or for the most part, it is not an incidental
or a lucky oceurrence; and “natural” results are such as always or usually
occur in definite ways unless something interferes. ]

As for those who think that nothing comes into being for any end if
they do not see the moving factor deliberating, their argument is absurd
even art does not deliberate. Indeed, if the art of shipbuilding were in
the wood [instead of being in a visible artist], it would act like nature;
hence, if art proceeds to some end, so does nature, This becomes espe
cially clear when someone [without deliberation] heals himself; nature

t Preferable to the reading “bathed”

9. Necessity as Related to Ends

In what sense, then, does anything happen [82f] “necessarily”? “Con-
ditionally” [64h] [in subjection always to ends]? Or also [without any
reference to ends, and thus] unconditionally [105]?

Currently, the belief prevails that “necessity” is to be found in gen-
ration [by nature], as though it were supposed that a wall had come
into being because of the necessity by which what is heavy is naturally
borne downward, and what is light, upward; in particular, because
the foundation-stones had fallen to the base, the bricks (being lighter)
had risen to a higher place, and the wood (being lighter still) had shot
to the top, Yet a wall, although unproducible without these things,
es not come into being because of them, except as its material con-
tions; but a wall is brought into being to serve as a shelter and as a
ection, So with all other cases in which ends are relevant: they do
ot come into being without means having a necessary nature, yet
ey do not therefore arise because of them, except as material condi-
ons; but are produced to some end. Why, for example, is a saw such
it is? In order to perform a certain function [4a] to a certain end.
This end cannot be brought about unless the saw is made of iron; then,
if the saw is to function [9c] as a saw, it muist be made of iron. Neces-
sity, then, is hypothetical [64h], but not as an end, In other words,
‘necessity is in the materigl; the end is in the “logos.”

Necessity is almost [55b] the same kind [57d] in natural processes as
‘mecessity in mathematics. Thus, since a straight line is such [that it

to two right angles], therefore it is necessary for a triangle to have its
internal angles equal to two right angles. But the converse does mot
follow; although, indeed, if the “comclusion” concerning the triangle
were not so, then the straight line would not be as stated in the “prem-
ises.” On the other hand, in the case of what happens to some end, the
relation is inverse: if an “end” will be or is, its “antecedents” must be

as in geometry, if the “conclusion” does not hold, neither does the “first
principle.” The end is itself a “beginning,” not, to be sure, of the action,
but of the reasoning [176]—whereas in mathematics, where there is no
action, first principles are the beginning of reasoning only. Thus, we
reason: if there is to be 2 house, then certain materials must be avail-
able [82f] or be produced; or, in general, there must be materials for

forms, together with another on which it stands, adjacent angles equal.
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some end, and among such materials are bricks and stones if the end
is a house. But the end is not present or future because of them, excep
that they are its material conditions. Yet if there are no materials a
all, if there are no stones and if there is no iron, then there will be no
30 house and no saw either; just as in geometry, if the internal angles o
a triangle were not equal to two right angles, then the frst principles
of geometry would not be true either,
1t is evident {from this analogy] that necessity in natural productions
refers to what we speak of as their material and its changes. But th
natural philosopher must speak of both factors, more especially o
the final factor: for it is this which accounts for a material [and i
processes], not the material which accounts for the end; and the end
is that for which [the material is necessary]. [That is to say,] the begir;

ning is from 2 deBnition or a meaning! In the processes by ark
200b for example, if the house [we want] is such and such [5], then certain
materials must be produced or be available; and if the health [we de-
siré] is such and such [4a], then certain conditions must be brou
about or be present. Just so {in natural processes], if 2 man is such
such [4a], then certain things [are necessary]; and if so, then cert
others. Necessity is also in the definition of a thing: if we define th
function of sawing as 2 certain way of dividing, the dividing canng
take plice unless the saw has teeth of such and such a kind, and thes
cannotsbe such unless they are made of iron, There are also in a defini
tion certain parts which function, so to speak, as the [necessary] materid]
for the definition.

III. BOOK GAMMA

Movement and the Infinite

1. Definition of Movement

ince we are exploring nature as a beginning of movement and change, 12
¢ must not neglect to define what movement is, lest unclearness [190]
bout movement lead us into inevitable unclearness about nature; and
¢, having defined movement, we must in the same manner take

p the terms which follow [136b] from it. Thus, movement being con-
itivous, what is infinite becomes evident primarily in what is continuous,
with the consequence that the continuous is often defined in terms of
the infinite: “that is continucus which is infinitely divisible.” In addition, 20
fiovement is held to be impossible without place, the void, and time.
Clearly, then, we must investigate and find out what we can about each

of these topics, not only for the reasons stated but also because the

- features mentioned are general and common to all the things with which
-our science deals; and a theory of special [42] traits must come after

a theory of common [92] traits.

~First, then, as we have proposed, let us consider movement. Now,
being,* whether primary or quantitative or qualitative, and so forth,
may be only actual, or [only] potential, or both actual and potential.
Moreover, the relative may be “more or less”; or the relative may be
active or passive, that is, a possible mover or something that can be 30
moved, since what can impart movement is relative to what can re-
ceive movement, and vice versa, Then, too, there is no movement apart
from things: for when they change, they always change in primary being

® Much of iii,1-3 is duplicated in Metaphysics xi.9. .
4]
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or quantity or quality or place; and there is nothing which, because it
201a is common to all, falls into no one category, so that there is no mov
ment or change any more than there is any ‘being apart from the cate
gories. But the categories apply [82f] to anything in one of two wayé
by form or by privation, This is true of any specific primary being [4a
and also of any quality (white or black), any quantity (complete o
incomplete}, any spatial change (up or down, light or heavy). Conse
quently, there are as many kinds [20] of movement and change as ther
are of being, .

10 Since any kind [19] of being may be distinguished as either potential
or completely realized, the functioning [10] of what is potential [1le]
as potential, that is “being in movement”: thus, the functioning of th
alterable as alterable is “qualitative alteration”; the functioning of thal
which can increase or decrease the contrary (there is no name com
mon to both) is “Increase” or “decrease”; the functioning of that which
can be generated or destroyed is “generation” or “destruction”; the -}
functioning of what can change its place is “local motion.”

That this is what motion is, can be shown as follows. When building
materials, insofar as we say them to be such, are actually functioning
as building materials, there is something being built; and this is fthe
process of] building. Similarly, learning, healing, rolling, 1eéping, aging,
ripening [are movements whenever something is being completed or

20 fulfilled, neither earlier nor later].} Since some things, then, are both
potential and actual, though not at the same time and in the sams
respect—but (for example) what is potentially hot is actually cold,
therefore such things will act upon or be acted upon by one anothe;:-
in many ways (for everything is capable both of acting and -of being
acted upon). Hence, too, every mover which is a physical agent is
moved; indeed, every mover of this sort moves by being itself in move-
ment. It seems to some that every mover is a moved mover; no—what
is so will become clear from other considerationsi; there is also an un-
moved mover.

ronze as bronze would be a movement, But they are not the same,
has been said. This is clear in the case of contraries; for to be
ipable of being healthy is different from being capable of being dis-
ased (if they were not, being healthy and being diseased would be
e same), But it is the same subject [85] that may be either healthy
r diseased, such as blood or some other bodily fluid. Since, therefore,
o be bronze and to be potentiality] are not the same, as color and
e visible are not the same, the complete functioning of the potential
as potential, it is evident, is movement.
Clearly, this is movement; and it takes place whenever complete func-
oning itself does, and not earlier or later, For any power may some-
.imes function and sometimes not, for example, building materials; their
functioning as building materials is the process of building. For the
functioning [9] of building materials is either this process of building,
or it is the house. But when it has become the house, it is no longer
buildable; hence the buildable exists in the process of building, Its func-
tiening [9], accordingly, must be the process of building; and the proc-
ess of building is a movement. And the same account applies to other
movements,

2. Movement and Moved Movers

The truth of this argument is clear also from what others say about
ovement and from the fact that it is not easy to define it in any
‘gther way, For one cannot include movement or change in any other
kind {191 of being. And this is clear from what those say who call it
otherness” or “inequality”® or “nonbeing.” None of these, however,
is necessarily moved; and things do not change toward these or from

referred to such kinds of being is that it is held to be something in-
definite; and the principles governing the privative type of contraries are
indefinite, since no privation is a “this” or a “such” or fits into any of
the other categories. And another reason why movement is held to be
indefinite is that it cannot be classified either as a potentiality or an
actuality of things [la]; for movement does not apply necessarily to,
let us say, a quantity, either in its potential or in its actual state. Move-
ment is supposed to be a sort of imperfect actuality, for the reason
.that the potentiality, whose actuality it is, is incomplete. And therefore
it is. hard to grasp what movement is; for it must be classified either
ander “privation” or under “pure actuality,” and none of these appears
to be possible. Consequently, what has been said remains plausible:

The funetioning,§ therefore, of what is potential, when there is actually

something being realized, not as itself, but as movable, is motion. By
. 30 “as,” I mean this: bronze is potentially a statue; nevertheless, the com-
[ - plete functioning [10] of bronze “as” bronze is not [exhausted in] its
being changed [109]. For what it is to be [88a] bronze and what it is
to be a certain potentiality for being changed are pot the same; since
if they were strictly the same in definition, the complete functioning of
T Metaphysics ¥1.9,.1065b19-29,
¥ viii, 5,
§ “Fulfillment” and related terms are to be understood in the sense of verbs.

® Plato Timacus 52E, 5TE, 58A.
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movement is the kind of actuality which has been described, which is
hard to discern, but which is. capable of being,

Then, too, every mover which is capable of being moved is moved,
as we have pointed out, and its unmoved state is “rest,” which s an
absence of movement in anything subject to movement: for to act upon
anything movable as such, is precisely to “move” it; and since such'i
mover does this by contact, it is at the same time acted upon, Henc
movement is the functioning of the movable as movable when the mover.
touches the movable so that the mover is at the same Hme deted upos.

Moreover, a mover always conveys a definite [4] form, such as a primary:

is being moved and acted upon, both the acting and the being acted
fipon, if, for example, both teaching and learning take place in the
learner), one consequence would be that the functioning of each
thing would not be inherent in that thing. Another consequence
would be the absurdity that what is moved would undergo two move-
ments at once; and which two qualitative alterations would one thing
undergo which is moving toward a single formP This would be impos-
ble. But suppose the functioning [of the mover and the moved] to be
e [functioning]; still, it would seem unreasonable to suppose that two
gs differing in form should have one and the same function. Hence,
consequence would be that if teaching and learning, or acting and
ing acted upon, were the same, then to teach would be the same as
to learn, and to act would be to be acted upon, so that a teacher would
have to. be learning everything he is teaching, and an agent would have
. to be undergoing everything he is producing,

being or a quality or a quantity, and it is in terms of this fundamental
factor, the form, that the movement which the mover imparts is to be
construed; for example, it is an actiral man who begets a man from what
is potentially a man, '

" However, it is not at all absurd that the functioning of one thing
should be in something clse: teaching is the functioning of someone
able to teach; it is certainly in someone, and is not disconnected; but
[the teaching] of the one [teaching] is in the one [taught], Again, there
is nothing to prevent the functioning of two things from being the
saine: not the same as to being; but as what is potental is related to

hat is actually functioning. Then, too, it is not pecessary for one
to-be learning while teaching; and even if to act and to be acted upon
dre the same, ‘it is not in thé sense in which they have the same defini-
ton expressing what-it-meant-for-them-to-be [88], like “clothes” and
“garments,” but (as we have said before) in the sense in which the road
from Thebes to Athens and the road from Athens to Thebes arc the
“same.” The illustrations given show what things have all their attributes
the same: namely, not things which are in any way whatever the same;
but only things which have the same definition [23]. To be sure, even
ifi teaching is the same as learning, to learn need not therefore be the
same as to teach; just so, even if two places are separated by the same

tance, the spanning of the distance from here to there would not
therefore be the same as the spanning of the distance from there to
liere, In general, teaching and learning or acting and being acted upon
are not the “same” in the strict sense of the term, but what is the
same is the movement to which each of such correlatives belongs; for
the operation of “this” upon “that” and that’s being acted upon by this
differ in definition,

3. Actualization of Mover and Moved

The difficulty is clear also: movement is in the movable; for move-,
ment is the perfecting [10] of the movable by some mover [109¢], and
the functioning of this agent is not different [from the perfecting of
the movable].* For movement must be the perfecting of both; since a
thing is an agent or mover because it has the power of moving, and is |
actually moving when that power is funetioning. But it is [also] the .
power to make the movable function. Hence there is a single functioning
of both [powers] alike, just as the intervals from one to two and from..
two i0 one are the same, and the ascent and descent; these are on@a',-'
although their definition is not one, Similarly, with the mover and th
moved.

There is a dialectical objection: perhaps it is necessary that the com
plete functioning of the agent and of what it acts upon be different
of the one, acting; of the other, being acted upon. The function and en
of the former is something done; but of the latter, something under

if they are different? Are both of them in what is being acted upon an
moved; or is the activity in the agent, and the being acted upon in wha
is acted upon? (If the latter must be called an “activity,” it is in another
sense.) On the latter alternative [that the activity is in the “mover,” and ;
the undergoing, in “what is moved”], the movement will be in th
mover; the same reasoning will hold of mover and moved; so that every
mover would either be a moved mover, or would have movement in i
without being moved. On the former alternative #f both are in what

® Metaphysics ix.1,1046al9.

~ We have thus stated in both general and particular terms what move-
ment is, for it is not hard to see how each of its kinds is to be defined.
Thus, qualitative alteration is the furictioning of the alterable in so far
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its parts have their same and proper places; for example, the earth

a cled, fire and a spark, Consequently, if the infinite body is homo-
eneous [57a], it must be immovable or else constantly moving, But this
impossible; for why should it rather go down than up, or move any-
there? For example, if there were a clod in it, where would this move
r.rest? For the proper place of this homogeneous body is infinite, Will
lod in it then cccupy the whole place? And how? What, then, is its

est or movement? Will it rest everywhere? Then it will not move. Or

it move everywhere? Then it cannot stop. On the other hand, if
the -All has unlike parts, their proper places will also be unlike: frst, 20
body of the All is not one éxcept by contact; and, secondly, the
vrts will be either finite or infinite in kind. They cannot be finite, for

m some will be infinite in quantity, such as fire or water, and

ers not, if the All is infinite; but such an infinite element would
stroy those contrary to it (as we have said before). Hence, too, none

f the natural philosophers identify the one infinite body with fire or
earth but with water or air or something intermediate between them,
each of the former has a determinate proper place, whereas the
esident place of the others is intermediate between up asd down. But
the infinite parts are infinite and simple, their proper places are also 30
nite, and the elements will be infinite in number; and, if this is im-
1ossible; and the places are finite, the All must also be finite. For places

d bodies cannot exclude each other: the whole place must not be
larger than so much as can hold the body, and then the body would

fig longer be infinite; and body must not be larger than place; other-

e, there would be either a void or a2 body which would naturally 205b
ide nowhere.

gible or perceptible; nor a separate [or abstract] and infinite numb
since the number of what has number is numerable, and if so, then
10 infinite can be spanned.] What has been said may also be clarified
the following physical considerations, The infinite can be neither ¢
posite nor simple. It cannot be a composite body, since the eleme
are quantitatively limited. For contrary elements must balance ea
other, hence neither can be infinite; since if one of the two contr
forces should fall short in power, the finite would be destroyed by
infinite (for example, finite fire by infinite air, no matter how mu
more definitely powerful a portion of fire than an equal portion of air);
20 And it is impossible that each should be infinite: for a body is what
has extension in every direction, and the infinite is boundlessly
tended; so that, if the infinite is a body, it will be infinite in ew
direction.§ Nor can an infinite body be one and simple: either, as so
say,|| something different from the elements out of which they are su
posed to be generated; or in general [105]. Some describe the infini
in this way and not as air or water, lest an infinite element destroy
others: the elements have contrarieties, air being cold, water being moist;
fire being hot, and if any one of them were infinite, the others would
long ago have been destroyed; as it is, these people maintain, the
30 infinite is different from them and is their source. However, the
infinite cannot be as they describe it: not because it is infinite, for
- point may be made in a general [92] argument applying to air or wat
and so forth, alike; but because there is no sénsible body apart fn
the socalled “elements,” Everything can be resolved into that of whi
it consists, and hence presumably into air and fre and earth and wa
and something besides them; yet no such body besides them is

2052 served. Nor can the infinite be fire or any other element; for,
from the question how any body can be infinite, the All, even if
finite, cannot be or become any one of them, as Heraclitus maintains
that all things sometimes become fire. The same argument applies herg
as to the One which the natural philosophers{ present as mdependenIt
of the elements, For everything changes from one contrary o another
for example, from hot to cold.

t: it stabilizes itself, he says, because it is “in itself,” there being
thing else surrounding it; and where anything is, there it is naturally.
t this is not true, since a thing can be somewhere not naturally
t by compulsion, Even if the whole is unmoved because it stabilizes
1tself and is in itself (and therefore immovable), an explanation must
be given as to why it is not naturally in movement: it is not enough to
meke the statement in question and let it go at that, since the infinite
‘might not be in movement because it has no place to move t0,** and 19
t there would be nothing to hinder it from being naturally in move-
ént; thus the earth is not removed and would not be even if the
gatth were infinite as long as it is held in place by the center of the
iverse, but it would be at rest at the center not because it has no
to move to but because it naturally acts as it does, and yet it

We must not only consider in terms of the alternative cases enumei}
ated whether or not there can be a sensible infinite body; but that thi
is impossible, may also be clarified by the following general [44] consid;

10 erations. Every kind of sensible body is naturally somewhere: its whole

% The infinitely numerable would not be an actual infinite number.

§ It is, moreover, unnecessary and untenable to assume with Anaxagoras that.
number of elements in the infinite body is infinite (i.4).

|| Anaximander.

 Anaximander,

Other versions: “since anything else might not be in movement,”
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8. The Infinite and the Finite

t remains for us to attack the arguments® for the view that the in-
te is not merely potential but is a separate being [72d]. Some of
e arguments are not at all conclusive, and others can be countered
further valid objections. L
n actually infinite sensible body is not needed to provide for un-
ing coming to be and passing away. The coming to be of some thmgs
y be the passing away of others, And the whole may very v.ve]l Temain
te. Moreover, touching and being limited are different. Since every-
ing that touches, touches something, therefore touching is relatlw.a to
ething else; and touching is an accident of only some of the things
hat are limitzd. But what is Jimited, is not limited in reference'to 'sofne-
ving that surrounds it;t and not anything and everythirfg t!'xat is hm%ted
ches anything and everything else. As for the mﬁm-te in our i.thmk-
it would be absurd to rely on it for an actual infinite. There is I-mt
:my state of affairs, but only in the thinking referred tc'), something
‘Sreater than the greatest or less than the least. Someone- might suppose
'y of us to be infinitely many times his own size; but if anyone has a
greater than ours, it is not because someone thinks so, but because
orie is the size he is. The thinking is incidental. Moreover, the reason
v time, movement, and thought are infinite is because any pa.l:t _tl}at
% taken does not persist. Finally, magnitude is not, either by division
by supposed [169d] increase, actually inﬁnitfa.. o
' We have thus shown how the infinite is, how it is not, and what it is.

actual, but consists in the fact that a number can always be found whi
is greater than any number suggested. But there is no separate infini
number, nor is the infinity of numbering a permanent actuality; insted
it is a process {in which one part after another continually comes ‘i
being}, as in the case of time and the reckoning of time, The infic
of numbering forms a contrast to the supposed infinity of increasid]
magnitude: although a continuum is infinitely divisible, a magnitud
not infinitely producible. A potential extension can be only as gre:
the greatest possible actual extension. Consequently, since there is
sensible infinite magnitude, there can be no actual infinite magni
greater than any and every determinate magnitude, for then there wor
be something greater than the universe.}
Moreover, the infinite is not the same in magnitude ‘as in movemt
and time, as if the infinite were some single nature; but the subseq
rests upon the prior. Thus, movement is infinite becanse the magnitig
is infinite over which movement or alteration or increase takes plag
and time is infinite because movement is so, For the present, we sk
not make use of these distinctions [but shall content ourselves with
ing attention to the application of the concept of infinity to such abstr:
terms as movement and time]; latert we shall also ask what this mes
in each case as well as why every magnitude is divisible into magnitude
This account does not, by denying an actual inexhaustible infini
of prolonged dimensionality, take away from the mathematicians thie
theoretical pursuits in which they neither need nor use such an infini
Mathematical requirements are met by a Bgure which may be of i
size without ceasing to be determinate. Any line, however short, may
divided on the same principle {90] as any other, however Jarge.
the purpose of their demonstrations, therefore, it will make no differen
to the mathematicians that there is no actually existing infinite magnj
tude, : .
Since, among the four kinds of fundamental factors in inquiry, . th
infinite is evidently a fundamental factor in the sense in which a mate
rial is, “being infinite” is a “privation” [not a perfection but the absen
of & limit]; and its essential [2] definite subject [85] is the continuo
and sensible.§ Evidently, too, all other thinkers make use of the infinit
as a material factor; hence, it is absurd of them to present the infinite-
a container| instead of something contained [as a character havin
a possessor],

i 4.203b16-30,
i.1,200b32-201a15, 6.207a8-14.

t Thomas Aquinas: “mon . . . est in materia prima potentia nisi ad terminat
quantitatem,”

ivil, 2,4 : CoT ,

§ Thomas Aquinas: *. .. pe aliquis intelligat,” quod infnitum est materia, sicul
materia prima, , , . o )

|| iii.4.203b11, 6.207a18-32,
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ch of the simple bodies moves up or down to its appropriate place.
e six directions, up and down and so forth [right and left, before
d behind |, are parts or kinds of places; and they are such not only
latively to ourselves, but they are up and down, right and left, and
forth. For us, they do not always remain the same but change as we
ange our position; so that often even the same thing may be both
ght and left, both above and below, both before and behind. But in ,‘
ature each of these is distinct independently of our own position. Not |
y chance direction is “up,” but that in which fire and light bodies 20 F
e; 5o, too, not any chance direction is “down,” but that in which
eavy and earthy bodies move. Thus, these distinctons of place do |
only differ conventionally but also depend upon the ways in which f
odies] act [11]. This is also clarified by mathematical representations: !
ugh they do not have their being [1a] in a place, they nevertheless
distinctions of position (like “right” and “left”) relative to us; they g
their “position” therefore in concept [169a) only, but they do not
¢ any position in their own nature. Thirdly, those who believe in the :
tence of a void acknowledge the existence of place inasmuch as a ‘
d would be a place stripped of every body. i

or these reasons, then, we may regard place as something distinet _
74] from bodies themselves and every sensible body as being in place. 'l
{e may also credit Hesiod with rightly stressing the pre-eminence of 30
primmordial abyss. He writes:

First of things was chaos made, and then

Broadbreasted earth.
judgment, that beings must first of all have location, was due to
ceeptance of the popular view that everything is somewhere, that
in a place. If such is the status of place, it must have a functional
cance [11] surpassing that of the most astonishing phenomenon,
nothing else can continue in being without it whereas it remains
eén anything else vacates it, place must indeed rank first; for place 209a
not perish with the perishing things in it
Yet even if we grant that place is, it is difficult to tell what place is:
> is the question whether place is some sort of “bulk” of a body or
some different sort of a “pature”; and we must first ascertain the
us of place. Now, despite its Iength width, and depth, which are
sely the three dimensions by which every body is defined, a place
theless cannot be a body: in that case, two bodies would comcxde.
des, if a body has a place or space, so will a surface or any other
it of the body, and for the same reason; since where the planes of 10
ter were, there those of air will be. On the other hand, the fact that
cannot distinguish between a point and its place implies that a place,

IV. BOOX DELTA

Place, the Void, and Time

1. Place and Its Classification

A natural scientist must inform [181a] himself not only on the mﬁm/_
but also on place. Is there such a thing or not; and if so, how is it, an
what is it? People generally suppose existing things to be somewhe
30 and nonexisting things to be nowhere,® for where would a goatstag
a sphinx be? Moreover, the kind of “movement” involved in all
types of change and most strictly so called is change of place or (1
we are accustomed to designating it) “local motion.” However, the qu
tion “What is place? is fraught with many difficultes. All' the fa
[82f] appear to give rise to divergent theories [187]. Besides, nothin
has come down to us from our predecessors either by way of a st
ment or by way of a sclution of the problems concerning place.
208b  Nevertheless, it clearly seems to be a fact that place “is.” First, thet
is displacement. Where now there is water, there will be air when
water has gone (as out of a vessel); and then again some other bod
will occupy the same place. The place, therefore, seems to be differen
from.all the bodies which successively displace one another. That
which the air is now, is that “in” which the water was before. Co
quently, the place was clearly something; that is, the location was
ferent from the bodies which, by passing into and out of it, change
places. Secondly, the motions [121] of the simple bodies (fire, eartl
10 and so forth) show not only that place is something but also that plag
has some kind of functional significance [11].7 Unless interfered wit

* Plato Timaeus 52,
+ Thomas Aquinas: “quod locus habet quamdam virtutem conservandi locata.”
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We may give an account [36] of anything “by itself” i
erence to something else; in pa:ticula):il;]eg dm);mg:ifh [“2];319.?;3':“0?11:
far.ed g:ene;ally [92], in which all bodies are, from the specific [42] “place
in which a body is directly [17a].* Thus, you are in the cosmos hecaus
you are under the sky, which is in the cosmos; you are under the s
because you are on the earth; and you are on the earth because yo

self. If a place, then, is what diréctly contains any body, it w :
Ii_mit; so that the place of each body might be ﬂzough? t: '};’: Ii;i ;t::iin ‘g
or shape, by which its magnitude or the material of its magnitude B
defined, since the form is the limit of each. But Whereas, s0 considerec’ig
the place of anything is its form, the place, considered as the extensio
of the? magn.itu‘de, is [the latter’s] material. This is different from th
@ag{ntude: it is what is contained and defined by the form, as by 3. Place Not in Another Place
limiting plane; and the materia! or the indeterminatet is such’ becausé .
10 when the boundary and the properties of a sphere ave removed, noth
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ng remains but its material. This is why Plato in the Timaeus} iden-

es matter and space: he identifies “what participates”§ with “space,”
Ithough in his so-called “unwritten teachings” he gives-a different ac-
? tf sount - of “what participates”; at any rate, he identifies “place” and

or a compound, whether corporeal or inco . X
» W1 rporeal: a place has size hi o 3 . L
has no body; but the elements of sensible things are themselves bodiel‘é space.” All, indeed, agree that place is something; but Plato alone

and intelligible elements cannot form a size. Again, for which of exis

20 ing things would i §
ng havegany " thea?gzzliy;aelze fplf;u':eI to be an BXPIEI..Da‘.thDP It does hard to tell apart; so that the question requires the closest attention.
il of sty sy bype of exp anator?: 1fn1.nort: it is not a mate: Nevertheless, we can readily see that place cannot be either form or
ton o 2 » it g is composed of it; it is not a form or deft imaterial. (1) Form and material cannot be dissociated from that to
Ti)ln Oth mgs;thlt E%ot their completion; and it does not move thin hich .
en ere is . - . 4 L3 a s * . i
i 1:]1 s 1‘22’ if plle:ce is 1‘cself a being among.bemgs [4d] ice versa, as we have pointed out, and other bodies can likewise change
oo 2 e‘:ery };emg L be ;m]u:l\;v etrﬁ. Zenols prob'lem requires attentionfeinlaces; so that the place of any body is not any of its parts or any of
place, s ) oo i.ndeﬁnite]p F‘?, al]en a place will cle«::trI)./ also have it tates but is distinct from it. (2) Place seems to be like a receptacle,
Blace, and so oftnt y. ¥inally, as every body is in a place, sof which is a movable place but which is not itself a part of its contents. 30
IV p as a body in it; what shall we say, then, about growin ‘

things? Their place woul : . >
a place sm alIeE‘) o Ia‘:‘gjerdﬂii:":tstzlfg_mw along with them if nothing hayif +form; and as the body’s container, place differs from the body’s material

30 Because of these difficultics, then, we must stll i
‘ ; X 3 consider
tions: What is placeP And is there such a thing as place? e

ndertook to say what place is. In view of all this, it would seem very
cult to find out what place is if it is either matter or form, for these 20

h they belong, as place can: water can take the place of air, and

us, as distinct from the body whose place it is, place is not the body’s
Iiirgeneral [135], what is [1] somewhere is one [15a] thing [4]; what
ounds it, is quite [16] another [4]. Plato, by the way, ought to tell
why forms and numbers are not in place if “what participates” is
ce (whether “what participates” is the great-and-small or, as he says 210a
the Timaeus, is matter), Again (3), how can anything move to its
2. Place Not Form or Matter : ' appropriate place if place were material or form? Neither of these can
lace since there is'no [local] motion to or from them and no dis-
ion of up or down in them; it is among affairs which own these
ctions that we must look for “place.” (4) If a thing’s place were
1n it, as place would have to be if it were a thing’s shape or material,
then. place would be in place: both a thing’s form and its indeterminate

t change and move along with the thing and do not remain in
the same place but are wherever the thing ftself is; hence, place would
ve a place. Again (3), when air is transformed into water, [a part.of] 10
lace would vanish,|| since the new body is not in the very same
e; but what would this disappearance be? '
Thus, we have shown why place must be something and why it is
cult to tell what [26] place is.

]

T

We must at this point distinguish different senses in which we say

t 1ii.7.207b35.

® Simplicius: We learn “of what sort” anything i ;
us: W 3 nything is fr i ;
to a subject “directly,” that is, “primarily.” 8 om the features wl-uc_'h belog_g?

that one thing is “in” another, A finger is in a hand as a part is in a

5.
10al.
1 €Ep. iv.1.209a27.
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whole; and a whole is in its parts inasmuch as there is no whole beyoni
its parts. A species (for example, “man”) is in a genus (“animal®
and a genus is in a species as, more generally, an [essential] aspe
[22] of a species is in the definition of the species. Health is in hot am
cold [bodily parts] as a form is in 2 material; the affairs of the Gree¥
center in 2 king as events center in their primary agent; and activiti
culminate in what they are good for as in the perfection towards whidl
they tend. But in the strictest sense of “in,” contents are in a rece

ARISTOTLE’S PHYSICS

as a body s in a place.®

In this connection, someone may ask: Can anything be in itselfP}
can nothing be in itself; but is any one thing either nowhere or else ;
something else? However, the question is ambiguous. It may mean: "
anything be in itself essentially? Or it may mean: Can one aspect ¢
a thing be in another aspect of the same thing? Now, when a whol
has one of its parts in another part, the whole may be said to be
itself.” In general, it is not uncommon to attribute traits of a part t
whole, for example, to characterize a man as “white” because of th
color of his skin or as “scientific® because of his specialized trainin
[178]. So there is a sense in which a “bottle of wine” is “in itself,” althoug
neither the bottle nor the wine is “in itself”; since one part [the wi
is in the other part [the bottle], both are parts of the same thin
bottle of wine]. In this way, then, a thing can be “in itself”;
strictly [17a], in the sense in which whiteness is “in” a body, The
{white] skin is “in” a body, whereas disciplined intelligence [179] i
“in” a way of life [154]; but because both body and soul are “p
[or “aspects”] of a man, we also [indirectly] speak of the traits of eith
as being “in” & man [as a whole]. To be sure, a bottle and wine whe
separate are not parts of a whole; but when together they are, Thug
it is only when there are parts [in a relation of this sort] that a whoi@
is said to be “in itself”; just as it is [indivectly] that a man is white be]
cause of his body, and his body hecause of its skin, whereas whitenet
is “in” the skin directly. Yet a surface and its whiteness differ
kind, each having its own nature and function.} Accordingly, inductt
investigation discloses that nothing is “in itself” in any of the meanings
of “in” which we have distinguished. We may also clarify this result by
argument, Were it possible for anything to be [literally] “in itself,” each
part would have to be both: the bottle would have to be bhoth the
receptacle and its contents; and the wine would have to be both
wine and the bottle. Even if in some sense each is in the other,

? Thomas Aquinas observes that what is “in time” (“fhe‘ measure of motion”
reducible to what is “in place” (“the measure of what is mobile”).

1 iii.5.205b3; Plato Parmenides 1384, B5, 1458, C.

T The surface s analogons to a “container”; whiteness, to the “contents.”
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tte contains the wine not inasmuch as the bottle but 'i_nasmuch.‘as
e wine is wine; and the wine is in the bottle not inasmuch as the wine
inasmuch as the bottle is a bottle. Clearly, then, each diﬂ?fars from
ie other in its being, for a container and its contents are differently
fined, Not even accidentally$ is it possible for anything to be [literally]
i itself,” for in that case two things would be in the same container:
ie bottle would be in itself, if what is naturally a receptacle [12] can
e in itself; and the contents [12] would be in the bottle also, f?r
ample, wine (if the receptacle is a wine bottle). Clearly, thex:,_ i& is
ripossible for anything to be “in itself* in the primary sense of “in.
“Moreover, it is not difficult to solve the problem raised by Zeno;‘ name-
if place is something, it will be “in” something.|| Ther'e is, indeed,
othing to hinder a primary place from being in something else. Yet
not therefore in a place! It may be in something as a healthy
¢ [33a] is in warm bodily partsf or as a warm temperature [35.a]
s'in a body. Hence, the question raised does not require an infinite
ess [with a consequent denial of place].
This, too, is evident: since a receptacle is no part of what it contains
nasmuch as a container in the strict sense differs from what it con-
as), place is neither a material nor a form but is something diEer(.ant
tom both of these, Matter and form are aspects of the thing which

Let this sufice as a statement of the difficulties concerning place.

n order that it may become evident to us what, after all, place is,
us now go over [65)] the facts [82f] which seem truly essential to
lace. Thus, a place surrounds [33e] that whose place it is; a place is
ot a part of what it surrounds; a thing’s primary place is neither sma]ller
or greater than it; a place can® be left behind by a thing and be dis-
ciated from it; and every place is either up or down, since each of
_? [simple] bodies moves up or down to come to rest in its resident
55] place. These facts [85] provide the foundation on which. we must
nstruct our theory. We must, moreover, try to manage our inguiry in
a manner that it will not only yield the definition we desire, but
also solve the problems raised, bring out the factual basis of what
bommonly believed about place, and uncover the reasons for the 10

192b23-27. A place cannot be “in itself” even in the accidental sense in which
physician becomes his own patient.

3%,3.210a2], Thus, the question raised points to the pattern of spatial relations.
$S. FGI: place [taken simply] cannot,
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perplexing questions asked about it. This may be the best way of ip
suring the demonstration of each pertinent point, ,
To begin with, we must keep in mind that, but for lecal metion, th
would be no place as a subject matter of investigation. The princi
reason why even the heavens are believed to be in placet is beca
they are always in motion, However, besides local motion, “movemen
includes increase and diminution in which, too, there is change of pla
or change in the lesser or greater spaciousness attained. Moreover, so
things' are in movement by their own activity, but others inéidenta]lg
and of the latter in turn, some can bé in movement by themselves,
example, parts of the body or a mail in a ship, whereas others ean
in movement incidentally only, for example, whiteness or science, which
change their place only in the sense that that in which they inh
changes its place. Furthermore, when we say that we are in the “uni
verse” as in a “place” because we are in the sublunary atmosphere, w,
is in the universe, we mean that we are in the innermost surface (hy
not in the whole) of ‘the atmosphere which swrrounds us; for if
whole of the atmosphere were a place, the place of anything would
not be equal to that thing, But we think of a thing’s place as equal to
and a thing’s primary place is equal to it. Then, too, when that whi
environs a thing is not detached from it but is continuous with it, 1
thing which it environs is not in its surroundings as in a place but as
part in a whole, But when the two are in contact only, the thing e
compassed is directly in the innermost surface of what encompasses
this surface is not a part of the thing encompassed; but it is equal to it

Also, a part continuous with a whole moves not “in” but with the latier;
for example, a pupil with an eye or a hand with a body; whereas whaf
is separable, for example, water or wine, moves in a container,}
gardless of whether the container is in motion or not.

1t is evident from these consideratons what place is. Place must
one of four things: a form, a material, an interval between the extre
ities of the surrounding body, or those extremities themselves if ther
is no such interval apart from the extension of the surrounded body,
Three of these, however, place evidently cannot be. First,; because it
circumscribes things, place appears to be a form: the extremities of the
circumscribing and of the circumscribed body coincide; and both form
and place are limits, Yet form and place do not limit the same thing;
form is the limit of the thing circumscribed; place is the limit of the
circumseribing body. Secondly, because a distinct content (like watet)
+ But cf. iv.5.212a31-b11. ‘

1 The examples given are noted in 211b1-5, which in large part repeats 211:134—1:;—1
and which may be spurious, .
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often change while the container remains -the same, the i.n.te1.'va1
tween the extremities of a container appears to be ‘definitely distinct
oiri a displaced content. But there is no such [separate] interval; rat:ller
‘the bodies changing their places and naturally fitting the container
lace one another. If there were such an independent natural inter-
: abiding in the same place, there would be an infinite mumber of

ciding] “places.” When water and air are in the process of rep!ac-
each other, each of their parts would behave within the whole just
sould all the water in the vessel: [each part would leave an inde-

13% dent empty interval behind]. Then, too, the “place” would change;

uently, a place would have a place, and many “places” would

cide. Yet the place within which a part moves when the whole ves-

mioves does not become a different place but remains the same; air

- water or the parts of the water replace each other in the place

which they are, not in the place to which the vessel is moved 'and

ch is part of the place of the whole cosmos. Thirdly, matter mlxght

& thought to be place if one were to view it as in a body which is at

st and which is not detached from but- “continuous” with its- envi-

snment. Just as we recognize the definite being of a material in a quali-

itive. change when something black becomes white or something soft
eomes hard, so we come to believe in the being of place through a
ilar experience [173]: we recognize matter because what was alr iz
5w water; and place, because where there was air there now is \n{ater.
it as we have said before,§ a thing’s material is neither dissc)fnated
#m it nor anything that contains it; place, however, is both. F1-na.lly,
slace is none of these three things, not form or material or a distinct
smanent interval independent of the extension of the displact?d body,
en place must be the one of the four that remains: t:he iimit of -thfa
irrounding body (at which this body is in contact with the body it
ounds),|| provided that the surrounded body is capable of local
Hon. .

:Now, place is regarded as something important but hafd to grasp
Zcause matter and form appear with it; because a moving body.ls
di%placed in a stationary container, which apparently can have an in-
al distinct from the moving bodies; and because the supposed incor-
scal character of air seems to imply that place is not simply{ the
ﬁer] boundaries of a receptacle but alsothe supposedly empty inter-
| between them. But as a receptacle is a place which can be trans-
rted, so place is a receptacle which cannot be trauspt‘)rteiil. Hen‘.ce,
when a body moves and changes its place within something in motion

209b23, 31.
e relative clause seems to be spurious.
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vhich this principle [368] would cease to hold). If this is so, then the
allest body could admit the largest, because “many a little makes a
ckle”; and therefore, if there could be many equal bodies in the same
lace, there could also be many unequal bodies in the same place. It
is along these very lines that Melissus, by the way, argues that the All
independent of movement: if it were subject to movement, then ac-
rding to him there would have to be a void which, however, is not to
found among beings. This, then, is one way in which the thinkers
der discussion seek to prove that there is a definite “void.” Another
y is by pointing out that some things appear to contract and to be
mpressed. They say, for example, that a cask will hold both wine and
ne-skins; this, they say, shows that a compressed body contracts into
wn internal voids. Again, growth or expansion seems to all these
to depend upon there being a void: food is a body, they argue,
two bodies cannot be in the same place. By way of further evidence,
represent ashes [put into a receptacle] as capable of holding an
pount of water equal to that which fills the receptacle when there
e.no ashes in it. Finally, the Pythagoreans, t00, maintained that there
.a void. They taught that the void enters the universe, which inhales
[as it does the breath in living things] from the infinite air; that the
id divides [72e] different “natures” by somehow separating [73] or
rentiating [71] discrete [136b] things; and that the void performs
function primarily with respect to “numbers,” whose “nature” it
eps discontinuous [72e].
uch and so many are the chief considerations from which men have
gued for or against the [independent] existence of a void.

8. Arguments against and for a Void -

Like the theory of place, so the theory of the “void” [or “vacuur
must be recognized as falling within the province of the natural philo
opher: the natural philosopher must investigate whether or not there i
such a thing and, if so, how and what it is. Moreover, as in the theory
of place, so in the theory of the void, the negative or positive convictions
[183} which men hold may be traced to the different assumptions th Y
make. Thus, those who maintain the existence of a void regard the voi
as a sort of place or receptacle which is full when it contains what it i
capable of holding, but which is empty when its contents have been
removed from it. On this view, what is “empty,” what is “full,” and @
“place” are the same thing; although being empty, being full, and being
a place are admittedly not the same. ‘We must, therefore, at-the begin
ning of this inquiry try to grasp the intent [36] of those who argue
for the existence of a void as well as the intent of those who argue
against it and, in the third place, the commonly held opinions con
cerning these issues.® ' i

Those who undertake to disprove the existence of a void, like Anaxag:
oras and others who argue in his manner, succeed in refuting not wh it
people mean [177] by the “void” but only what people mistakenly.
about it. Positively, those thinkers demonstrate that air is somethi
they do this by distending wine-skins and then by proving the resistan
of the air as well as by letting air into water-siphons. But what peop)
mean by a “void” is an interval in which there is no perceptible body;
thinking that every being is 2 body, people characterize that in whid
there is “nothing at all” as “empty”; consequently, what is filled with aﬁr
is [according to them] a “void.” Hence, what needs to be proved is not
that air is something, but that there is no independent actual intervil
different from bodies which breaks the continuity of the bodily univers:
(as Democritus and Leucippus and many other physical theorists s

%

7. Definition and Nonbeing of a Void

. : In order to decide between the two kinds of views just contrasted,
or which may even extend beyond the continuous bodily universe [a3  have to determine what the term “void” signifies. Some hold the
the Pythagoreans say]. E " to be “a place in which there is nothing.” The reason for this is

On the other hﬂ{ld: where?s the thinkers [who argue in the mann etause people conceive being as bodily and every body as being-in a
of Anaxagoras against the “void”] fail even to hit the door in thek ce and the “void” as therefore a place in which there is no body;
attack upon the problem, those who defend the existence of a “void ce, if in some place theré is no body, they think that there is a void
do much better in this respect. In the first place, the latter say, ther . They also conceive every body as tangible, that is, as heavy or
would be no change of place, either by local motion or by expansior, t. It follows by syllogism, then, that what has nothing heavy or light
since there would be no motion if there were no void and since w it is a void. Although this follows by syllogism (as has been said),
is full cannot admit anything more into itself, If the latter were possible,df «till it would be an absurdity for a point to be a void; in that case, a
there WOU-ld not only be two bodies in the same place, but any numbgt dint would have to be a place in which there could be an extension
of bodies might be together (since there is no specifiable, point } nsisting] of a tangible body, However that may be, we note, at any
© 'The analysis of the “void” also presents striking parallels to that of the “infinite] ate, that a “void” is described in one sense as “what is not filled with
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they share with others, instead of proving the existence of a void); or,
it is in every part and by means of a void that a body grows, then
whole body would have to be a voidll (The same analysis applies
the argument about the ashes.)

Thus, it is evident that the arguments for the existence of a void
readily refuted.

a tangible body,” that is, with something heavy or light. But, we ms
ask, what is to be said about an extension having in it color or soun
is it a void or not? Clearly, would we not rather have to say that if su
an extension could hold a tangible body, then it would be a.void; b
if it could not, then it would not be a void? In another sense; the “voi
is described as “that in which there is no particular primary bein
[4b], that is, in which there is no particular [4] bodily [102] bein
(28]. Hence, those who define “place” in the same way® say that th
“void” is the material of a body. However, this cannot be right: th
material of things cannot he divorced from them; and what these me
are seeking is an independent “void.”

Now, in our analysis of place, we have shown that the void mu
be a place i it is deprived of body and also in what sense there is an
in what sense there is not such a thing as “place”; with the evident resul
that in this sense there is no “void,” either independently or not ind
pendently [of bodies in it]. What is meant by a “void” is evidently not
body but an interspace [111c] of body. This is the reason why the voi
is held to be something; especially since place, too, is for the same reasd
held to be something. It is the fact of local motion which these m
find most useful, both for the purpose of asserting that place.is som
thing independent of bodies cccupying it and for the purpose of asset
ing that the void is something. They believe that the void is a necessary:
condition [83] of movement in the sense that movement occurs in-
void; and this would be exactly the sort of thing which some declan
“place” to be. However, there is no such necessity that; if there is to
movement, there must be a void. A void is unnecessary for any “movi
ment” in a general sense, since (as Melissus failed to see) what is “full
is capable of undergoing qualitative alteration. A void is even unme
essary for local motion, since bodies can take one another’s place with
out there being any extension separate from the bodies in mobon; thig;
is clearly so even in rotations of continuous things, as in those of liquids
Nor is a void necessary for contraction: bodies can be “packed” throu
expulsion of things ca:;ftained in them (for example, of tl?é air in water marcated from bodies] Fhere would have .to be complete stahility:
S0, 00, things may expand not only by something entering into th ince there would be no differences there, neither would there be any

but also by qualitative change (as when water turns into air).} Indee p &a for anything to move to rather than to some other place. Another

. . p cason [in support of our contention] is the difference between violent
the argument from the expansion of bodies by growth (like the argumep 7 atural motion: being contrary [74] to natural motion, violent mo-

from the water poured on ashes) defeats itself: not every part of a groy :
ing body would grow; or [if it did], things would grow otherwise tha;

by addition of body; or else two bodies would be in the same plag
{in which case our opponents are requiring the solution of a diffieul

8. No Independent or Occupied Void

Let us continue our argument against those who ascribe independent
xistence to a “void.” If each of the simple bodies naturally moves in a
finite direction (fire upward, and earth downward and towards the
ddle of the universe), it is clear that a void cannot explain local
ton: since the void is thought to explain local motion but not any
those mentioned, which local motion, then, does it explain? Again, if
void” is a sort of “place deprived of body,” where would a body
jaced in a void move toP Surely not into the whole of the void! The
e argument applies here that was used against the conception of a
ce as an indepéndent something into which things are transported:
would anything placed in it start moving or stop moving? The
sime argument is no less applicable [56a] to “up” and “down” and to
“void”—for those who maintain the existence of a void represent it
a place.® Then, too, how can anything be “in” a place or a void?
is does not happen when a whole body is located in a2 supposedly
ered place and abiding body: any part not separately located there
d not be in a place, but in the whole [of which it is a part]!t Then,
, if' a place has no [segregated] existence, neither does a void.

ed, as against those who say that a void is necessary if there is
e movement,] reflection shows the very opposite: were there an
epenidently existing void, there would not be a single movement!
t as the earth is stationary (according to the arguments of some)

Generation and Corruption 1.5,321L87.

des 214b12-24, note especially 215a25-31 and 216a8-21 as well as De caelo

268b20-24; 1i.13.294212-28, b3-6, 14.296a31; ii.2.301a20-b31; iv.2.308b13-28,

09227-b18, 4.311al16-27. Gf. Lane Cooper Aristotle, Galileo, and the Tower of
¢ (Cornell University Press, 1835),  ° .

v.4.211b20. . .

4} Plato Timaeus 40, 63,

® jv.2.200b11-16, 4.2115h29-212a2.
t On Generation and Corruption 1.5.32129-29,

cause of the umiformity of its medium, so, too, in a void [sharply
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he same ratio to the other that the air has to the water. Hence, if
He.air is twice as thin as the water, the body-will move through W
twice the time it takes to move through.A; and the time T, will be
the time T,. Likewise, always, the less solid and resistant and the
re readily divided the medium, the faster will be the motion. There
o definite ratio, however, in which a void stands to a body. So zero
no ratio to a number: although 4 exceeds 3 by 1, and 2 by more
1, and 1 by still more, there is no ratio by which 4 is greater than
but inasrmich as the greater has to be made up [75] of the less and
remainder, 4 would consist of 0 and that by which 4 is greater than
0, too, a line is not “greater than” a point, unless a line were composed
ints. By the same token, therefore, as there is no ratio between
“empty” and the “full,” so there is no ratio between movement
ugh the former and through the latter]; on the contrary, if a thing
ves through the thinnest medium over a certain distance in a certain
e, then it will move through the void with a velocity beyond any
ol Let V be a void equal in magnitude to W and to-A. Then if B
to move through V in a time T, which is less than Hime T, the
id” would be in that ratio to the “full.” But in a time equal to T, B
uld move through a part P of the medium A. Also, in time T,, B
rild span any body V which is thinner than air by as much as time T,
onger than time T,; for if the body V is as much thinner than A as
xceeds Ty, B would move through V' (if at all) in a tme inverse
ithe speed, that is, in 2 time equal to T,. If V is empty, then, B will
ss-through it stll faster. But the assumption was that B passed through
when V was empty in time T,. Consequently, B would move through
in:an equal time regardless of whether V was full or empty. But this
possible. Evidently, then, if there is a time in which anything moves
ough a part of a void, this impossible result will follow: a body will
ive over a certain distance, full or empty, in equal times, since there
be some body bearing to the other body the same ratio which the
e-time bears to the other time. In short, the reason for this result is
ear: any motion stands to another in a certain ratio, since the motions
egur in time and there is 2 ratio between any finite times; but there
no: ratio [of density] between anything that is empty and anything

tion presupposes [18] the latter in the sense that if there is violent moti
there must also be natural motion; and therefore, if the various na
ral bodies do not have their natural motions, they will not be capd
ble of viclent motion either. But how can there be natural motions
a void or in an infinite in which there are no differences? No more th
an infinite as such has any up or down or middle, does a void as su
have any difference of up or down: just as there are no differences
nothing, so there can be none in nonbeing, and the void seems to be 4
sort of nonbeing or privation, But natural motions are differentiated; ang
their distinctions [of up and down] are natural. Either, then, nothin
has a natural motion, or else there is no voidl Again, projectiles cd
tinue to move even after what has propelled them is no longer in co;
tact with them. Some explain this phenomenon by mutual replacemen!
Another explanation may be that the air which has been. pushed push
projectiles with a motion more vigorous than their motion to their re
dent place.§ But none of these things can happen [82f] in a void: the
a body can continue moving only as long as it is propelled by somethig
else. Again, it would be impossible to state any reason why " anythig
set in motion would stop anywhere. Why would it stop at ‘one p
rather than at another? Hence, a body would either continue in its st
of rest or would necessarily continue in its motion indefinitely, unleg
interferpd with by a stronger force. Again, things are held to move in
a void because of its yielding character, However, a void would yield
equally everywhere; so that any motion in it would be in every directio

There are further considerations which make what we have said ev
more evident. We see a body of a certain weight moving at a fas
or slower rate for one of two reasons: either, on the one hand, bec_a;
of a difference in the medium, for sxample, in earth or water or’
or, on the other hand, because of a difference in the moving b
compared such that, other things being equal, one body is heavier®
lighter than the other. ' :

On the one hand, then, the medium explains [different velocities] |
cause of its resistance; especially when the medium is moving i
opposite direction, but also even when the medium is in a state of
This is especially true of a medium which is not easily divided or °
in other words, is relatively dense. Thus, a body (B) will move thro
2 medium such as water (W) in & given time (T,), and throu
thinner medium such as air (A) in a different time (7,), namel
proportion to the density of the hindering body (provided W
are equal in length): the thinner and less solid the air than the wa
the faster will B move through A than through W; one speed’

§ viii.10.266L27-267a12.

the other hand, haviug considered what follows from the differ-
tés among the media,|| let us turn to conmsider the difference [148]
Ween one moving body and another, together with its consequences.

mas Aquinas: “In hoc autem libro agitur de corpori mobili in communi,
el potest dici, quod hic etiam procedit secundum opinionem anti-
rum philosopherum, qui ponebant-rarum et densum prima principia formalia.
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es not differ from its place, why should we ascribe to bodies a place
nct from their own volume (if their volume is without attributes)?
an equal extension connected with the cube would be gratuitous,
gain, though a void ought to be a clear [deliverance of experience],
<it is nowhere observed in the world of moving bodies; for air is
niething even though it may not seem to be [so to sight]—just as
re-would not seem to be any water if fishes were of iron, since the
pible is discriminated by touch.)tt

is clear, then, from the reflections presented, that there is no 20
ependently existing void.

everything would, accordingly,
impossible.| '

Evidently, then, the suppositi i
| A Position of a void leads to a result whi
oppo§ed to w.hat the defenders of a void want to establish, Th:;r t‘;ﬁ
gllf:: &f] ‘thgre is motion there would be an independently existing vo
18 amounts to saying that place is an isol Ing, v
wtfri:ave shown®* to he impossibi. folatod something, W
en, too, if we critically examine the so-called “void” by itself
. 3 » ) 4 ltse]f, )
shall find it to be truly empty.” When a cube [of wood] is placed in

9. No Void within Bodies

Some think that the existence of a void is evident from that of tenuous

d: dense bodies. They argue: without anything tenuous or dense, there

‘be no contraction or compression; and if this sort of change were
sible, then there would be no movement, or else the universe

d bulge (as Xuthus maintained), or air and water would have to
ansformed into equal quantities (so that transformation of a cupful
water into air would have to be balanced by transformation of an
mal amount of air into a cupful of water), or [they insist] there must

a void as a necessary condition of densification and rarefaction. How- 30
if they mean by a “tenuous” body one which “has many independ-
roids,” then there evidently cannot be anything “tenuous” in this
ne any more than there can be an independent void or 2 place having
.extension all its own.® On the other hand, if they are thinking of a
independent void within a tenuous body, this would seem less im-
ble, Still, such a void would be a condition of upward motion only:
enuous body is light; and they say that it is for this reason that fire 217a
light. Also, such a void would not be a medium conditioning, [83]
tion; rather would things be carried upward on it somewhat as nets

at upward on inflated wine-skins. Yet how could a void move or

Ve a place to move into? And would not such a place in the mean-

e be a void without a veid? Again, what explanation would these
en'give for the downward motion of heavy bodies? Then, too, if the

ed of the upward motion varies proportionately with the tenuity or
ptiness of the moving body, a body altogether void would evidently

e at the fastest rate of all. But it is as impossible for a void to move
it:is for anything to move in a void, since the speeds [of a solid 10
of 2 void] would be incommensurable,

ect is not evident to sense pe: ion, ]

30 any .body which can be displaced [by ancther msegtégeﬁ(;n.it:][nnﬁ
if it is lno't f:ompressed, be displaced in the direction natural to it; dow
ward, if it is of earth; or upward, if it is of fire; or else in both directior
(regardles.s of the sort of thing that is inserted into it). Since a voi
howav:er,‘zs incorporeal, this effect cannot be produced in it. Fnstea;
.the' void would necessarily have perietrated the cube to the distance "

216b wluch.the‘ space [now filled by the cube] had extended before wi
the void; just as if water or air, instead of being displaced by a woo
cube, had gone all the way through it. But the size or volume of
wlooden. cube exactly equals the amount of the void it occupies ‘
differs in its being, although it is not cut off, from its- atiributes {suc
as hot or cold, heavy or light). Hence, if it were parted from its ath
‘butes (such as heaviness or lightness), it would occupy a portion of?
place or of a void equal to itself. What, then, would be the differe

10 !Jetween the body of the cube and the void or place equal to itP A
if these two coincide, why should not any number of things likewise di

.
2

{ Aristotle does not contend that heavy bodies would drop faster in & v;cu

"mzillgﬁsljggies but that there can be no actual independent vacuum,

The passage here enclosed in parentheses may be spurious.
; v.4.211b18-29.
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Now, although we deny the [independent| existence of a void,
agree that the other alternatives have been correctly stated: if th
were no densification or rarefaction, there would be no movement,
else the universe would bulge, or it would always be in equal amoun
that water would be transformed into air and air into water, Cleat]
the air into which water is transformed is greater in volume than
water. Hence, if there were no compression, the successive parts wo
be pushed outward until at the last there would be a bulge; or so
where else air would be transformed into an equal amount of wal
so that the total volume of the whole would remain equal; or else n
process would take place at all, Displacement would always have
result described unless, indeed, it is circular;t but, so far from
always circular, motion sometimes is linear, However, in contrast to thof
who for the reasons stated maintain the existence of an actual [4] v
we hold a different position [36] in line with our principles [85):
single material is the subject of contraries [or of the limits within whic
a change oceurs] such as hot and cold or any of the other natural op
sites; a thing changes from what it is potentially to what it is actu
a material is not disjoined [from its changing qualities], although
being differs from theirs; and a numerically single material may happ
to have a certain color and to be hot and to be cold,

Now, then, it is clearly the same material which is the subject
larger and of a smaller bodily size. Thus, transformation of water i
air is not an affair of a given material having added [65h] to it
something else which it becomes; it is an affair of the same mate
becoming actually what it had been potentially. This is also the sort
thing that happens in the opposite transformation of air into water
in the former transformation, there is a change from a smaller to a Tay
volume; in the latter, from a larger to a smaller volume. leewm
therefore, when air contracts or expands, what happens is that: th
material which was potentially smaller or larger becomes [actually
smaller or larger. Analogously, it is the same cold body which, be;
potentially hot, becomes actually hot, and the same hot body whi
heing potentially cold, becomes actually cold, as by the same to
it is the same hot body which becomes still hotter: there is nothing
the material which, when the body was less hot, was something not
and which thereupon becomes something hot. So when the curvature
a ring becomes the curvature of a smaller ring (whether or not it ke
its identity intact), there is nothing which in the meantime was str
or nonconvex and in which convexity then comes into being—as i

t1v.1.208b2, 8.215al5,

PLACE, THE VOID, AND TIME

"ua]ity had to cease to be in order to assume different degrees of more
less. So, too, we do not find ina white-hot flame any part from which

at and whiteness are absent. Just so, an earlier and a later degree of
et are related [by a passage from the potential to the actual]. Ac-
¢oidingly, when a large or small sensible bulk is expanded, it is not
ause something else has been added to the material, but because the 10
aterial is potentially large or small. And consequently, it is the same !
dy that is now dense, now tenuous; and it is the same material which -
potentially] dense or tenuous. Moreover, what is dense is heavy, :
il what is tenuous is light, But just as the contraction of a ring’s curva- ;
is not an addition of something else which is convex but is an affair
cmething present being contracted, and as a fire is hot in any part
t one may select, so what concerns us here is all ap affair of the same
aterial contracting and expanding. There is also another type of con-
etion between density and weight: for both what is heavy and what
-hard are dense, and both what is light and what is soft are tenuous;
gl%ﬁ heaviness and hardness fail to go together in lead and iron,

In view of what we have said, there evidently is no mdependent void 20
ther absclutely [105] or within tenuous bodies; neither is there a poten-
4l void, unless one finds it desirable to speak of a “void” in a general
ras a “ground” {83] of local motion. But when the “void” is taken
“this sense, its referent would be heavy or light material as such, It is
dause [39a] their material may be heavy or light [50b] that bodies,
rith their varying degrees of possible density or tenuity, can [189] move

1]; and it is because their material may be hard or soft that they §
n be impervious [35d] or readily subject [35a} to changes [120a]
ther than local motion,

‘This completes our account of the sense in which there i and the
ense in which there is not a “void”

10. Time Not a Whole or Change

:After the preceding analyses, we take up the topic of time. It is 30
gl for us to take off with the difficulties concerning time which- are

ed in nonacademic discussions. Is time to be included among beings
*not? And what is its nature?

rtain arguments may lead us to suspect that time is a nonentity
at least shadowy and indistinct..Thas, infinite time as well as any 218a
ed [65) period of time comprises the past, which no longer is,
the future, which is not yet. But if anything consists of nonbeings,
idannot itself be held to participate in being. Then, too, when a whole
visible into parts is present, all or at least some of its parts must be
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present. But of the “parts” into which time is presumably divisible, no
is present [in pature]: past events have come and gone [116]; futuf
events are still to appear [134c]. The present is not a “part” of time:
part is a measure of the whole, whereas the present is not such a me
ure; and a whole must be composed of its parts, whereas time does n
seem to be composed of “nows.” Again, it is not easy to see whether
present, which appears to divide past and future, always remains |
same or is always different. Let us, on the one hand, suppose
present to be always different. But if no two “parts” of time are sim

taneous (except that a shorter period of time may be comprehendedit

in a longer one) and if what heretofore was but now is-not has nec
sarily at some time ceased to be, then the “nows” cannot be sim
taneous with each othér [any more than can the “parts” of timel; b
the earlier “now” must have been always perishing. However, the ear
“now” cannot have ceased to be within itself, since at that time it w
nor can it have ceased to be in another "now,” for we must recogniz
to be just as impossible for one “now” to be next to anether as it is f§
one point to be next to another point [in a line]. If, then, the ear
“now” has not ceased to be in the “now” next to it but in some o
“now,” it would be simultaneous with the infinitely numerous “nowg
between the two; and this is impossible. Let us, on the other hand
suppose the present to remain always the same. This, too, is impossible
Nothing determinate that is divisible has but one limit, whether i
continuous in one or in more than one dimension; but the “now” i
limit, and we can select a limited period of time. Also, if to be sim
taneous is to be in the same “now” (neither earlier nor later) am
both earlier and later events are in this particular “now,” then the eve
of ten thousand years ago would be simultancous with today’s events:
and then no event would be earlier or later than any other. )
Having gone over the difficulties which pertain to the facts [82f]
of time, we also find that the traditional views have left no less obsc
the problem: What is time? or, what is its nature? Some [like Plato]
identify time with celestial revolution; others [like the Pythagoreans]
with the universal sphere itself, But although even a part of a celesti
revolution is “a” tme, it is mot a revolution; and what is selected;:
part of a revolution, not a revolution, Moreover, if there were ma
worlds [as Democritus says}, the course [109] of any one of them wou
be time just as much as the course of any other would be time
that many worlds would imply many times at the same time. N
the reason why time was identified with the universal spher
because all things are in time as well as in the universal sphere, B
this view is too ‘trivial for us to consider the many impossibilities-
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Ives. On the other hand, we may examine the more influential view
f Plato] which identifies time with some kind of movement {103] or
ange [115]. But contrary to this view, a change or movement of any-
ing is in the changing thing only or is where the moving or changing
g itself is; whereas time is everywhere and in all cases alike. Also,
ike time, change is fast or slow. We define “fast” or “slow” by refer-
ice to time: that is “fast” in which there is much going on [109a] in a
ort time; that is “slow” in which there is little going on in a long
nie. But we do not define time by reference to so much time or to
ich-and such a kind of time. Hence, time is evidently not movement
change. (We need not, in the present context [23c], state how
ovement and change differ.)

11. Time as Dependent on Events

n spite of such considerations, time is not independent of change.
us, when we have no sense [170] of change or are inattentive [205]
any change, we have no sense [175b] of the passing of Hme. We
in this respect like the people in the legend who, on awakening out
their long sleep in the presence of the heroes in Sardinia, link [137c]
arlier with the later time into a unified present, in disregard [118¢]
interval to which they have been insensible. As there would be no
then, if there had been no diversified but only a single self-
dentical present, so we do not recognize an interval of Hme when we
o note a “now” distinct from the present one. Accordingly, we
“heedless of time im circumstances in which we do not discern
ge because the self [154] appears to continue in a single undi-
ed state; but we do acknowledge the passing of time in circumstances
ch we sense and discriminate a change, Evidently, then, time is
independent of movement or change. '
ére we have a point of departure for exploring what time is: time
idently neither identical with nor independent of movement; so
it remains for us to determine how time is related to movement.
we experience [165] movement and time together. Even when in
darkness we do not feel any bodily interaction [35] but only some
Eifid of mental [154] process [109], we realize that some time has
ad. Conversely, when we realize that some time has passed, we
ize. that some process has taken place, Time is therefore either a
doess or is somehow dependent upon a process; and since it is mnot
. former, it must be the latter, Now, anything that is going on has
tart and comes to 2 stop, and any magnitude is continuous; and so
ovement” corresponds [177] to a magnitude, Since 2 magnitude is
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continuous, so is a movement; and because of the continuity of th
movement, tme is also continuous, for we estimate how much time ha
passed by the amount of movement that has occurred. Accordingly, wi
distinguish “before” and “after” primarily in place; and there we dig
tinguish them by their relative position. But movement must also h

in it a distinction of “before” and “after” analogously to that in magri
tude; and so must time, because of its correspondence with moveme?

20 The order of “before” and “after” which is in process is, existentiall . ) . ent,
[1d], the process; although, indeed, what the distinction between “be ve said, corresponds to a magnitude; a.nd time, as we mmntmy, cor-
fore” and “after” is [88a] differs from [what] a process [is].” As » Iesponds to a movement. Just so, a moving body [121]; by which we
then, diseriminate a process with the aid of the distinction betwesfifiilgcognize a process as well. as v.vhat comes before and after in it, cor-
“before” and “after,” we become familiar with time; for we acknowl S °nfis to a [mobile] point [in the drawing of a line]. The moving
edge the passing of time when we perceive something coming befor dy, in being what it at some time is, is‘t]:}e same (a point, a stone,
and something coming after in a process. The distinction between “b i s0 fﬂrﬂl}; but the_ moving body differs .in th.e account \afhmh may
fore” and “after,” in turn, impresses itself upon us in the recognition§ £ 8iven of it [fmf,n time to time],| as the Sophists take “being 001'15;
that the extremes it involves are distinct both from each other andife§is in thf_’ Lyce‘{m to differ fr(_)m “bfzmg gon.scus in the market-place.
from something intermediate between them. When we, according%y ¢ moving [point or] body differs in being now here and now there,
apprehend [169a] the extremes as distinct from what intervenes betwe
them and when we mentally [154] mark [36a] them as two “nows” (
coming earlier and the other coming later), it is then that we ackno
edge and identify time. For time (let us submit) is what is 111m

30 by the “now.” On the one hand, then, when we experience the presen
as one énly, and when we either do not experience the “now” a :
and subsequent in the proeess or do not even experience the “no
having an identity related to something prior and to something
sequent, then no time seems to have passed because no process see
to - have occurred. On the other hand, when we note something “b :
219b and something “after,” then we acknowledge time. For this is what ti
is: the number of precessions and successions in process. o

Thus, time is not sheer. process but is a nemerable aspect of it.

is indicated by the fact that, as we discriminate “more” and “less
number, so we discriminate “more” and “less” movement by time. H
time is a kind of number. But by “number” we may mean a conergfs
numbered or numerable plurality or an abstract number by which
count, Time, however, is not sheer number by which we count buf
something counted (which is quite different from the former). Furth

10 more, like movement, so time has a continually sequential [16b] chay,
ter, To be sure, all simultaneous time is the same: the present, w
ever it may then be [le], is the same; but the respect in which it
diversified is in its being [88a] the “now” [of different events]:

lime is not sheer “before” and “after”; but] the present determines
me in its discrete character as earlier or later [and therefore also in
s simultaneity].

Accordingly, the present is in one sense the same, but in another
nse it is not the same. The present is different “nows” inasmuch as it
heres in one [“whiling”] and then in another, which is precisely what
meant for it to be [88a] the present; but, in being what at some
e is [1d] now, the present is the same.} For a movement, as we

re and after in the movement, and it is in so far as the “before”™
“after” can be counted [as two] that there is a present. Conse-
ntly, in what comes before and after, the present remains the same
“being what-at-some-time-is-now, since the present is precisely what
mes before and after in movement; yet the present is diversified in its
g, namely, in the order of being successively “now” at distinguish-
earlier and later stages. Moreover, it is the present with which we
most familiar. For a process is recognized by what is in process,
-a local motion is recognized by what is changing its place: such a
ody is a particular primary being [4b], whereas a movement is not a
articular primary being. Thus, like a moving [point or] body, the
ent is in one sense always the same; in another sense, it is not
ways the same.

is evident, too, that if there were no time there would be no
ent, and vice versa. As a moving [point or] body and a motion go
er, s0 do the numerable aspects of the ‘moving body and of its
n; for time is a number belonging to a movement, whereas the
esent corresponds to the moving body and is a sort of unit [by which
multiplicity is differentiated]. Moreover, Hme depends upon the pres-
both for its continuous and for its discrete character. In this respect,

5 Aquinas: “nune est idem subjecto, sed alterum et alterom ratione.”

Tionias Aquinas: “ex ea parte, qua est quoddam ens, quodcumgue sit, est idem,
icet subjecto; sed ratione est alterum.” )

* Thomas Aquinas: “Sic igitur prius et posterius sunt idem subjecto cum motu,:
differunt ratione.”

20

the present corresponds to it as time corresponds to the movement; -
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too, the analegy with the moving [point or] body and its motion ho
the -continuity of the motion depends upon the umity of the accot
that may be given of the moving body (though not upon the individi
unity of the body [1d], since the movement of the latter may also’]
discontinuous }; and it is the moving body which [at a particular st
divides a movement into earlier and later aspects. The “now” and
moving body correspond .in this respect to the point inasmuch as
point at once holds the line together and divides it, since the pai
is both the beginning [of the part of the line still to be drawn] and
end [of the part of the line already drawn]. Howrever, [the anal
breaks down inasmuch as] taking a single point as both a begin
and an end requires a stop; whereas the “now” continually changes
character with the things in process. Consequently, time is “pum
not like the dual character of the point, but rather like the “numbe
formed by the extremities of the line, instead of by its parts. For
distinguishing two parts of 4 line, the middle point must be stress
as two; and this requires 2 stop. And the “now” is evidently no
a “part” of time than a section is part of 2 movement or than p
are parts of a line; instead, it is two lines which are parts of one
Accordingly, a terminal “now” is not time but an accident of it, where
a “now” by way of “reckoning” is a number,§ for boundaries belon,
that alone which they bound, whereas [abstract] number (for exam
ten) belongs to “these horses” and to what-not.

It is evident, then, that time is the number of precessions and
cessions in process and that, since time is a number belonging to s
thing continuous, time is therefore itself continuous.

12, Quantitative Time and Things in Time

"Time is not like abstract [105] number, in which the smallest [pl
ity] is two; time is rather like concrete [4] number, which somet
has a minimum and sometimes does not have a minimum. For exam
the smallest number of a line as regards the plurality [6b] it has
if not one; but the line has no minimum in magnitude, since ¢
line is indefinitely divisible. So #ime [reckoned] has a minimum nux
which is one or two; but there is no minimum length [142a] of {
Evidently, too, we do not describe time as fast or slow but as mu
little or as long or short. Continuous time is long or short; and guant
tative time is [reckoned by] many or few [periods of time]. But
is no fast or slow time, any more than even the number with whic
count is fast or slow. Furthermore, fime is the same everywher

§ By which we count many specific durations, whatever their specific character.
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y.one time, but no time is the same before and after: not only do
and future change differ from present change; but time is not a
iimber with which we count but is something counted, which is always
ent before and after because the “nows” differ. Analogously, a
dred horses and a hundred men are the same in number; but the
1S counted, the horses and the men, differ. Yet the same time can
in the sense in which the same process can; this is true, for exam-
f a year, of a spring, of an autumn,

reover, we mot only measure movement by time but we also
ure time by movement, because [measured time and movement]
ine each other. A time marks a process as its number; and so a
ocess marks a time, We speak of much or little time, measuring it
the movement just as we determine the number of horses in a
up by using 2 single horse as a unit. As we know the size [6b] of 2
oup of horses by their number, and their number by using a single
e as a unit, 50 we measure a movement by the time it takes, and
ime by means of a movement [as a unit]. There is a good reason
is: a movement corresponds to 2 magnitude and time to a move-
nt because all these are quantitative, continuous, and divigible, move-
“being so because magnitude is and time being so because move-
is; and we measure a magnitude and a movement by each other,
that the way is long if the journey is long, and vice versa, and
ore that the time is [much or little] if the movement is fmuch or
respectively], and vice versa. But. time measures a movement,
- with its being in process, by determining a movement which will
sure” the whole movement, just as a cubit measures a length by

rmining a. magnitude which will “measure” the whole.
or, any movement or process “to be in time,” then, means that it and
eing [23] are measured by time: the movement and its being are
d” together; and this is what it means for it to be [88a] in time,
ly, that its being is measured. Clearly, then, this is also what it
for other things to be in time, namely, that their being is meas-
by time. Now, “to be in time” may mean either to be when time
i-else to be in time as some things are said to be in a number-system,
ely, either if they belong to number as a part [22] or attribute [35a]
ement 4] of “number” or if they have a number. Thus, since time
‘number,” the present, the past, and so forth, afe in time as elements
- just as a unit and the odd and even are in number as elements
i\and events [188c) are in time in the sense of being numerable
e therefore comprehended by time [or in 2 temporal structure] as
1s'in place are comprehended by place [or in a spatial structure].

be in time evidently does not mean to be when time is, any 20
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more than to be in process or in a place means to be when a process:
place is: in such a case, all things (for example, the heavens) would’
in anything (for example, in a millet seed); whereas, in the case [3
of what is “in time” (or “in process”), there is necessarily, not coifi
dentally, a time (or a process) when it is.

Since being in time is like being in a number-system, there is a s
in which time may be viewed as greater than anything in time; tha
everything temporal is necessarily bracketed [33e] by time [in a pa

[in a structure of spatial relations], Moreover, things in time are so
how affected by time: in our way of speaking, things are ravaged &
aged and cast into oblivion by time, not made progressively wiser’
younger or better; we atiribute {83a] destruction to time becauge tin
is a number belonging to movement, and a movement is 2 rem
[111d] of what is [82f]. Consequently, things which are continually
as such evidently not in time: théy are not bracketed by time, tha
their being is not measured by time; and the fact that they are no
time is shown by the fact that they are not affected by time, On ¥
other hand, rest is in time since time, which is a measure of move
indirectly measures rest: what is in time need not, like what is in m
ment, undergo a process; and time is not identical with movement
is a pumber belonging to movement. It is quite possible, therefore, e¥
for what is at rest to be numbered by the number of movement,
as we have said before,™ not everything unmoved is at rest but
what is naturally capable of the movement absent [106] from it. Wh
is in time is measured by time as something is in a2 number-syste
it has a number and if its being is measured by the number; and
measures the changing as changing and the enduring as enduring
cause it measures their movement or their rest by so much. St
speaking, what is in movement is not measured in its own quantits
aspect by time but only in so far as movement has a quantitative
pect. Consequently, things not subject to movement or rest are no
time; for “to be in time” means “to be measurable by Hime,” and |
is the measure of movement and rest.. Hence, too, it is evident tha
least some of the things that are-not, are not in time; among them, th
which can only “non-be,” like the commensurability of a square 3y
its side.

In general, since {ime measures movement directly [2] and 6
things indirectly [3], the. things- whose being time measures are cleil
in motion and rest; and the things that come and go, that at one i
are and at another time are-not, necessarily are in time, since timg

 1i1.2.202a4.
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{-sense extends beyond their being and beyond the Hme which measures
their being, Of tlie things not actual but bracketed by time, some (like
omer) at one time were, others (like a future event) will be; and the 222a

ern of time extends in both directions, so that some things may be
oth past and future. But things in no way bracketed by time are not
t or present or future; they continually are-not, es their opposites
tinvally are. For example, the incommensurability of the diagonal
f.the square with its side continually is; and since this will not be in
-neither will the commensurability, but the latter forever is-not
ause it is opposed to the former which forever is. On the other hand,
gs whose opposites are not eternal may or may not themselves be;
nd.such things are subject to generation and destruction.

13. Definitions of Temporal Terms

s we have previously pointed out,” the present is time’s continuity
it holds past and future together and is their common boundary
ithe beginning of the future and the end of the past; yet this is not
vident as it is with a point in a line becanse the point is stationary.

he present is also a potential dividing of time and is as such always
;e;-.ent, although as unitive it is always the same. Just as mathemati-
1y a point when regarded as dividing a line is treated as if it were
but when regarded as one is treated as in every respect the same,

50, the present functions in one way as potentially a dividing of time
in another way as the common boundary and unity of both “parts.”

t is the same thing that at once both divides and unites, although

being divisive” and “being unitive” are not the same. Besides having
eaning, “the present” has an extended sense in which it includes

fhe near the “present” in the first sense [as distinct from the more
te past or future or both]. Thus, we say of one who will come

9. the final cataclysm because, in spite of time’s continuity, they are
ote from the present. Then, too, it is with reference to the “present”
its first meaning that time is determinate, however indefinitely we
fer-an event to “some time” in the past, for example, the capture of
or to “some time” in the future, for example, the final cataclysm.

e will be or was so much time from the present to a future or past
nt. But if there were no time which is not some time, then every

d of time would be determined,
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Will time, then, run out? Or is it not rather the case that time
not run out since there is always some process going on? Is time, th
always different or does the same time frequently recur? Clearly, &
corresponds in this regard to movement: if the same movement softi

times recurs, the time, too, will be the same; if the same mevement dég

not recur, then time will not be the same either. Since the present’
the end and the beginning of time, though not of the same time, biif;
the end of the past and the beginning of the future, therefore time!
always both at a beginning and at an end, just as a curve is both o8
vex and concave. This is the reason why time seems to be alwaysd
ferent, because the present is not the beginning and the end of
same time; if it were, it would at the same time and in the same res
be opposites, And because time is always at a beginning, it will o
mun out. )

Expressions like “presently” and “just now” relate a near future’
past to an indivisible [41] present, as when we reply to a guestion a
the time of a walk: “I shall go for a walk presently” or “I have just’
come from a walk™; but we do not say that “Troy has just B
captured,” because this event occurred in a past too far removed. “Lal
ly” also has reference to a past near the present as in reply to a quesh%
about a recent journey; but “long ago” has reference to a distan ffg
of the past. “Suddenly” implies a change from a former condition in

naturally a change from a former condition [111d]! All things that coii
into being and pass away do so in time. Some have therefore cz
time the wisest of things;t but Paron the Pythagorean more aptly ¢
time the most stupid of things because in time we also forget. Cle:
as we have said before, time is more especially a destroyer since ch
is a change from a former condition; only incidentally is time to
credited with what comes into being and with what is. This is suffic
shown by the fact that nothing comes inte heing independently of soif
activity or process, whereas things can be destroyed even without
dergoing a process. This is what we mean when we speak of thid
being “destroyed by time”: not that time is a destructive agent B
even this sort of change happens to take place in time,

Such is our account of the being and definition of time, of -the méi
ing of the “present,” and of the use of such terms as “at some timg

“lately,” “presently,” “Iong ago,” and “suddenly.”

1 Simonides.
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14. Temporal Distinctions as Relative and Objective
Ii the light of these distinctions, it is evident that every change or

ement necessarily takes place in time. Thus, every change is evi-

ntly fast or slow; and we athibute a relatively “fast” movement to a 223a

ly which, moving an equal distance and along a similar path rela-
¢ly to another body, arrives sooner at the terminus [85] than does the
er body (for example, if both move along the circumference of a
cle or along a straight line, and so forth). But what is earlier is in
¢t both “earlier” and “later” are relative to a present, which is the
mmon boundary of the past and the future; so that, since any present
-time, what is at some remove from the present, whether earlier
ater, is also in time. To be sure, there is a contrast between an earlier
d a'later past and future: whereas the earlier past is farther removed
orit the present than is the later past, it is the later future that is
her removed from the present than is the earlier future. Since what
“before” in time and since in every movement there is something
fore” something else, it evidently follows that every change or move-
nt takes place in time,
lowever, we may well ask how in the world time is related to a living
1f:[154]- and why time seems to be everywhere, in heaven, earth, and
i Undoubtedly time, as a number, is an attribute or state of a process;
ven, earth, and sea are all subject to movement because they are
ace; and the things potentially or actually in time and those poten-
{Hlly or actually in process are, respectively, identical. Then, as to the
ormer question, would there be any time if there were no living self?
Fithout a heing able to count, there would seem to be nothing count-
and therefore no number (since concrete “number” is what has
n-of may be counted}; hence, in the absence of a living or rational
ging to do [101c] the counting, time would seem to be impossible, Still,
Bre might be time in the sense of whatever time would be in such a
[1d].® Thus, there might be time as the order of “before” and
ifter” in process in so far as these are “numerable,” provided that there
@ be movement in the absence of 2 living self. :
e may also ask: Of what sort of process is me the number? Un-
tedly of every sort. Things come inte being and pass away in_time,
they grow, are qualitatively altered, and move from place to place
Hime. Hence, time is the number of each sort of process in so far as
a process; and therefore time is the number of continuous process
ply, not of any one sort of process exclusively [4]. However, if each
itwo simultaneously completed processes might have 2 number of its
,-would it not seem to follow that there would be two different

the sense of what underlies time, namely, movement.
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equal times at once? Not at alll Equal and simultaneous times are th
same time. Indeed, even times not simultanecus may be one in ki
just as seven dogs and seven horses are the same in number. So
processes having simultaneous limits take the same time even if

is fast and the other is slow and even if the one is a local motion a
the other is a qualitative alteration: the time they take is the same i
it is equal and simultaneous; however different and mutually inde
ent the processes, the time is everywhere the same because the amo
of time which equal and simultaneous processes take is everywhere
same.

Now, processes include local motion, which in turn includes m
in a circle. Moreover, we “number” anything by means of some
single which is homogencous with it: units, by means of a single, g
horses, by means of a single horse; and therefore also a perio
time, by means of some limited duration. But as we have previoug
saldi' we measurc time by movement, and movement, by time;.an
we can do this because it is by means of a movement determinate
time that “so much” of movement as well as of time is measyn
if, then, what is primary [in any genus] is the measure of everythin
in the same genus, uniform circular motion is the best measure [of
movement and therefore of time] because the “number” belonging t
is best known. Qualitative alteration, growth, and origination de
have the uniformity which [the circular mode of] motion has. Thi

- also the reason why time has been identified by some with the motg
of the celestial sphere: other movements are measured by means o
and time, by means of this motion. This is also the reason.
human affairs and all things that come and go in the natural cours;
events are commonly said to move in cycles: all affairs are judged;
terms of time; and they come to a stop and then start afresh in cy
fashion, Some even look upon time itself as in some sense a cycle:
measures and is measured by circular motion; and the ¢yclical theory
events implies a circle of time in the sense of time measured by circ
motion. For, in what is measured, we observe nothing other than
measure; and the whole of it amounts to measures many times repest

However that may be, we may at any rate restate another point whid
is rightly made: if the number of a group of sheep and the number’
a group of dogs are equal, the number of both is the same, although i
not (for example) the same ten. So, too, an equilateral and a scal
triangle are not the same [kind of] triangle; they are, however,*
same [kind of} figure, for they are both triangles. Two things aré
same [kind of] thing if they do not differ by a differentia [of their k

tiv.12.220b23,
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it not if they dol Thus, triangles differing by a differentia of triangle
e different triangles; they are not different figures, however, but are
the same subdivision of “figure” One kind of figure is the circle;
hother kind, the triangle. One kind of triangle in turn is equilateral;
ther kind, scalene. These are the same [kind of] figures, then, since
iey are triangles; but they are not the same [kind of] triangles. Just
two groups have the same number if their number does not differ
a differentia of number; but they are not therefore the same [sort of]
én, since the groups numbering ten each may differ in that the one
y be a group of dogs and the other may be a group of horses.}
o much, then, for time both as far as time itself is concerned and
fith respect to the considerations appropriate to the analysis of time.

eriods of measured Hime are not kinds of events.
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CLASSIFICATION OF MOVEMENTS

nopbeing, it is said to “perish”; and a change from nonbeing to being
is called a “generation.”
We have previously stated] what “movement” is; but the forms, the
modes, and the places into which things are carried by their movements
¢ themselves unmoved (for example, knowledge and heat do not
ove). One might object that modes [35a] such as whiteness are move-
ments and that therefore there are changes to movements, However,
iteness is not a movement [or process]; the movement which ends
whiteness is whitening. Moreover, like changes and their effective
ents, so their ends are of three types: accidental; partial, that is,
ependent on something else; and essential, that is, independent of
mething else, Thus, what is growing white, becomes an object of
ght accidentally, since being thought of is incidental to color; what 20
growing white, changes to a color, that is, to a part [or kind] of
lor (just as one going to Athens may be said to be going to Europe,
which Athens is a part); but primarily and essentially, what is
owing white, is changing to white color.
t is clear, then, in what sense a movement, its effective agent, and
subject are such essentially and incidentally; in what sense they are
h directly, with reference to themselves, and indirectly, with refer-
e to something else; and also that movement is not in the form of
thing but in the thing moved, that is, in what is actually [39a] func-
oning [9] as a movable thing. We must, however, dismiss accidental
ge from consideration, since it is present in anything, at any time,
respect of anything,.
jonaccidental changes are not to be found inherently in all things,
ake place between contraries or their intermediates and between
antradictories. We may convince ourselves of this by induction. A 30
nge may take place from an intermediate which functions [163]
a contrary to either extreme, since an intermediate is in a way both
the extremes: 2 middle note is low compared with the highest and
compared with the lowest; and gray is lzght compared with dark
dark compared with light. Then, too, every “transformation” has a 295a
¢finite initial and terminal limit, as the term “transformation” itself
pgrests. Hlence, changes take place (1) between substantives {85], (2)
fween nonsubstantives, (3) from a nonsubstantive to a substantive,
{4} from a substantive to a- nonsubstantive. By a “substantive” I
an what is referred to in a positive assertion. Since change from one
nsubstantive to another nonsubstantive is really not a change, involv-
neither contraries nor contradictories and hence no opposition [64b],
is leaves three types of change. A change from a nonsubstantive into 10
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Classification of Movements

1. Types: of Changes and Processes

21 Changes® are of three types: (1) accidental change [115], as whe
musician turns from his music to taking a walk; (2) internal [105]
change due to a change in a part, which changes the whole, as w
the whole body is restored by the healing of an eye or of the ch
(3) essential change, as when a being is moved which is essenti
movable. Essential change includes qualitative alteration and other kin

30 which in turn differ among themselves; for example, a thing may
alterable in quality by being healed or heated. E

- There are the same kinds of agenfs or movers: accidental, part]
* and essential. The second is exemplified by a hand siriking; the 1
by a physician healing.
Any movement involves an immediate agent, a thing moved, a t
224b of change, a starting-point, and a culmination. For every single mo
ment has a definite beginning and a definite ending; and we may di§
tinguish in it an immediate subject (like wood) which undergoes
movement, the end to which it tends (like beat), and the condi
from which it starts (like cold ). Accordingly, it is clear that a movem
belongs inherently to a subject:} a movement does not inhere in a for
since a form or a place or a quantity neither initiates nor undergoes
movement; but a movement has & mover or agent, a subject, andiai
culmination, Although a movement also has a starting-point, yet it gé
its name from its end: when a perishing thing changes from being

® Large parts of v.1-3 are duplicated in Metaphysics xi.11, 12.

1 iv.11.219b29, 30. 210210, 27-29,
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a substantive (its positive contradictory) is gemeration. Such changg
when absolute [105], is the generation of a whole new subject g
substantive; when partial (for example, from nonwhite to white), it
a partial [4] generation, Change from & substantive to a nonsubstanti

Is destruction, absolute change being absolute destruction and a par
change being partial destruction.

20 Though “nonbeing” has several senses, there is no way in whichis:

nonbeing can be in process [109a], whether it be the nonbeing involw
in [false] predication [64g] or disjunction [75], or whether it be thi
nonbeing of potentiality, which is opposed to complete being, To
sure, nonwhite and nongood can undergo movement incidentally, in*
far as a “nonwhite” may be a moving man; but in so far as it is not a po
tive substantive, or “this” [4a], it cannot be moved. Hence, nonbeiig
cannot be moved; and, if this be so, generation cannot be movement:
stnce it is from nonbeing that generation starts. For, even admitting
that some generation is accidental, it remains true that any absolufé
generation must bogin [82f] in nonbeing.§ Similarly, nonbeing cantof

30 come to rest, These consequences are troublesome; and so is the fa
that everything that is moved is in a place, but “nonbeing” is not in
place, for then it would be somewhere, Hence, destruction is also n
movement; for the contrary of a movement is another movement or Tes
and of destruction the contrary is generation,

We must conclude, therefore, that since processes [109] are chang
[115] and changes are of the three types mentioned, those changes whii
225b are generations and destructions are not processes.|| A process mor
from one thing to its contradictory; hence, only the change from o
substantive to another is a process. And these substantives are eithi
contraries ' or their intermediates, for even privation is to be Dl
down as a contrary; and privations can be expressed [59] positively, su
as “naked,” “bald,” “black.”
If the categories are divided into primary being, quality, place, rél
ton, quantity, activity or passivity, there must be three kinds of chaii
[109]: in quality, in quantity, in place. -

9. Kinds of Movement and the Immovable

10  There is no change [109] with regard to primary being, becaut
primary being has no contrary; nor is there change in relation, sinc
is possible that if one correlative changes [115] what was true of
§1.7.190b3-5.
| But cp. Plato Laws x.8044.

f Single “movements,” distinguished into kinds according to specific beginnings af
ends, include only mavements in quality, quantity, and place. ’
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ther- is no longer true, although this other does not. itself change,
.that in such cases the change [108] is accidental. Nor is there ch.ange
oin agent to patient, or from mover to moved,; because t.here is no

ement of movement or generation of generation or, in general,

ow there could be movement of movement in two ways: first, as
ange of subject matter, in the sense in which, for e.xafnple, a man is
thanged being when he changes from fair to dark; similarly, a change
ght be said to become hot or cold or to change its place or to increase
decrease. But this is impossible; for a change [1153] is not literally 20
4)-.a subject. Or, secondly, some other subject might change from a
hange into some other state of being [20]; for.exampl.e, a man .changes
om becoming ill to recovering health. But this, too, is 1mposs1b!e, ex-
pt incidentally. For every movement is changff from something to
omething else; and so are generation and destruction, except that these
re changes into opposites of one.sort, whereas movements are changes
ito opposites of another sort.” A thing that changes ffrom health to
s would, then, change at the same time from this very c¥1ang‘e
another. Accordingly, it is clear that when it has b:ecome ifl it \lmll
e changed to some other change (although it is, mdc?ed, possible
it to remain at rest), and moreover to a change that is never ff}r— 30
ous; and that further change will be from something to some&ulng
, Consequently, it would be the opposite change, that of recovering
aith. But such change is accidental: there is a change from remem-
g to forgetting because that to which the process l?e}ongs under-
a change—at one time to knowledge, at another to ignorance.

2esides, if there is to be change of change and generation of genera-
in, the process will go on to infinity. Thus, w}.latever a later sta}ge
.the earlier must be also; that is, if generation itself was ever being 226a
perated, then what was becoming generation itself was also at one
me being generated. Consequently, it was not ye.t the process of gen-
fation itself, but only the generation of some particular being [‘4],-pa5t
—p:és_ent. If this were true, there was a time when generation :E.s
jeing generated; consequently, it was not yet generate'd at that spe thc
time when it was being generated. But since theru:—: is no first in the
infinite the first will not be; consequently, there will not be a second
_Neither generation, then, nor movement would be possible, nor

y. change. o
Whatever suffers a given change [109] or state of rest also suffers the
@;atrary change or state; so what is generated is destroyed. Consequent-

y,-what is being generated begins to perish when it has been in

.225235-bl.
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the process for some time; for it does not begin to perish either in ‘i
very first stage of being generated or later, since what is perishing 1nu

which undergoes alteration? And again, what is it into which they moﬁ;
It must be the movement or generation of something [4a] from so
thing to something. And how? For the movement of learning cannot:
learning, and the movement of generation cannot be generation. Fin
since there are three kinds of movement, the nature persisting in’ )
supposed movements as well as the goals to which they tend woul;
have to be one of them; for example, local motion would be qualits
tively altered or moved from one place to another,

In general, since movements are of three types, accidental, part
or essential, change itself would only be change accidentally, as wh
2 man recovering his health runs or learns. But we have alreadyt di
missed accidental change from consideration,

Since there is no movement, therefore, in primary being or relati
or activity and passivity, it remains that movement is in quality a
quantity and place; for each of these can have contrariety. Let us ¢
a movement in quality a “qualitative alteration” [120], which refers
both [extreme ends of the movement]. By quality [28], I do not her
mean what is in the primary being (for even the differentia is a quali"cﬂ},;‘vP
but a passive quality [35c] with regard to which something is said
be acted upon [35] or to be incapable of heing acted upon [35¢
Movement in quantity has no such common designation but is name
after one or the other of its extremes [of largeness and smallness], eithé
an “increase” or a “decrease,” respectively. Movement in place has iz
name which is derived from its extremes taken either together
separately; but we may call it a “carrying” [121], although in the strictit
sense only those things are “carried” from place to place which canni
stop or move themselves. Change to a greater or a lesser degree wi
the same kind may be classified as a qualitative alteration, for a mové:
ment may be from one contrary to another in either an ungualifie
a qualified sense, A thing changing to a lesser degree of a quality miy
be said to change to the “contrary,” whereas a thing changing to
greater degree of a quality may be said to change “from” the contra
towards the quality itself; whether the change is in a qualified res
or not, makes no difference, except that the contraries in the foiin
case have to be present in a qualified sense only. “Greater” or “leg
means the presence [82h} or absence of “less” or “more” of a contrary, %

t v.1.224b26.
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From these considerations, then, it is clear that there are but three
ds of “movement.” ‘

The “immovable” is (1) what is wholly incapable of being moved

voice is invisible}, or (2) what is moved with difficulty after a Jong

e or begins slowly {and is said to be “hard to move”)}, or (3) what

naturally be moved, but is not moved when and where and as it

aturally would be. Only this last kind of immovable being I would

“being at rest”; for rest is contrary to movement, so that it must be
rivation of what is capable of receiving [12] movement.

t should be evident now what movement and rest are, how many
mpes of changes there are, and which sorts of changes are “movements.”

Succession, Contact, Contiguity, and Related Distinctions

et us now state what it means [87] for things to be together, apart,
contact, between, in succession, contiguous, or continuous, and to
sorts of things each of these naturally belongs.

iThings are “together in place” when they are in one primary - place;
-“apart,” when they are in different places, Things “touch” when
ir extreme ends are “together.” : _
That is “between” at which a thing undergoing change, if it under-
s continuous change according to its nature, arrives naturally before
arrives at the extreme [18a] towards which it is changing. Thus, “be-
en” implies at least three terms: for the terminus {18a] of a change
contrary; and a thing moves “continuously” when it leaves no part
hardly any part of its “path” [188c] uncovered [148a]. T do not say
the time” (since there is nothing to prevent the time from being
1rupted [148a] or to prevent a high note from being sounded im-
nediately after a low one), but I say “of the path” [185c] in which the
ement takes place. This is evident in local changes as well as in all
er. kinds of change. That is “contrary in place” which is most distant
a straight line; for the shortest line, being determinate [131a}, serves
measure.,

that is “in succession” which is after a beginning, as determined

i#2d} by position or form or in some other way, and has nothing of

ame kind “between” it and what it succeeds; for example, lines if

5 a line, units if it is a unit, or a house if it is a house, But there is

sthing to prevent something of a different kind from being between.

what is in succession is in succession to something and comes after

r one does not succeed two, nor does the first day of the month
ceed the second, but the latter succeeds the former. :
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. That is “contigueus” which is “in succession” and “touches.”
since all change is between opposites, and these are contraries or
tradictories, and contradictories have no middle term, it is clear .
what is “between” is between contraries. ’

10 The “co.ntifmt.)us” is something contiguous. ¥ call things “continug,
when their limits touch and become one and the same and are ¢

tained in each other (which is impossible when the limits are distined

two}; so that it is clear that continuity belongs to things out of ‘whg
mutual contact a unity naturally arises, And the whole is a unity i ’
same way in which the continuous is a unity, whether by having b
nailed or glued or mixed or having grown together. '
It is evident also that of these concepts it is being “in successi
that comes first: for what is in succession does not necessarily tou
20 but what touches is in succession, which is why there is succession
no contact among things like numbers which have a logieal {90] prip
and #f anything is continuous, it touches, but if it touches, it is n
necessarily continuous, since extremities which are fog'ether, need
be one whereas extremities which are oné must be together. Cor
quently, natural union [101f] comes last in the order of genesis: f

extremities naturally united must touch, but not all things that toudh

are naturally united; and it is clear that there is no natural union
thi.ngs in which there is no touching. Hence, if there are independe:
existing points and units as some say, a point is not the same sz
30 unit:* for touching would belong to peints, but not to units, whid
o.nIy .in succession; and there is something between points (since ev
line is between peints), but not necessarily between units (since the
is nothing hetween one and two).t :
S0 much for the definitions of “together,” “apart,” “touching,” “Bi
227b tween,” “in succession,” “contiguous,” and “continuous,” and so’ vk
for the sorts of things to which each of these belongs.

4. Movements as Unified and Diversified
A movement [or process] may be “one” in various ways which c¢g
respond to the various meanings of “unity.” '
Movements are generically one when they are in the same categ

For ex.ample,- all local motions are generically one, whereas qualita
alterations differ generically from local motions. ‘

» Thf;: Pyghagoreans defined a “point” as “a unit having position” ana a “
as “'a point not having position.”

TE'he.dI,’,ythagoreans held “numbers” to be “separated from one another” by
void, g
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“Movements are specifically one when, besides being one in genus,
y are in the same indivisible species. ¥or example, since colors have
becific differences, becoming black and becoming white differ in
Secies; but inasmuch as whiteness is not further divided by specific 10
erences, every process of becoming white is one in species with
other. In the case of [intermediate] genera which are also species,
clear that movements are one in species, but in a qualified sense.
nong such are processes of Jearning; for knowledge is both a species
pprehension [174] and a genus of the various sciences. One may
ct: if movements are one in species when the same subject under-
a change from the same beginning to the same end, when (for
ample) the same point [or particle] shifts again and again from one
éntical place to another, then motion in a circle and motion [back and
in a straight line would be the same; and so.would rolling and
ing, But have we not already implied [72e] that motions differing
ifically in their courses differ in species; and would not motions 20
circle and motions in a straight line, then, differ in species?
aving shown in what senses movements are one generically and
e one specifically, we may by means of further distinctions explain
at sorts of movements are inherently [105] one, that is, numerically
in their being [26]. In describing a movement (or process), we
cify “what” changes, and “in what respect” as well as “when.” Thus,
hoé-a movement must have a subject, we distinguish “what” undergoes
movement (a man or gold); also, “that in which” it undergoes the
vement {in place or in quality); and, likewise, “when” it undergoes
movement (since all movement takes time ). But whereas the generic
specific unity of movements depends upon the way [188c] in which
iey occur, and their continuity depends upon the time, their inherent
ty depends upon all three of the considerations distinguished: the 30
vies of such a movement must be single and indivisible; the time of
siovement must be single and uninterrupted [148a]; and the subject
e movement must be single. However, the unity of the subject must
ol be accidental only, as in the case of “white Coriscus™ taking a walk
turning dark. Nor must the unity of the subject consist in an asso- 228a
on [92] only, as when two people are recovering from ophthalmia
the same time and in the same way; their simultaneous recovery is
4 single process but is one in species. As for the objection that
ates may- undergo the same kind [20] of qualitative alteration at
ent times, this movement would be unitary only if, after having
d5ed, it could arise again as the numerically single movement it was;
ot, it is indeed the same [in kind and as regards its subject], but
not unitary. A related question is whether our health or whether
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the same argument holds in this case. There is only this differenc
tl'rle states are distinctly two, the corresponding [movements or]
txvifes [9] must also be distinctly two {since only 2 pumerically sin
subject can perform a numerically single activity); but if the sti
is single, it does not follow that the [movement or] activity is therefd
single also (for when a man stops walking, the walking ceases unti
resumes it). If the latter were one and the same, then it would
possible for anything, while remaining one and the same, repeatedl%l/
to perish and.again to be., But such questions are beyond the scope’
our inquiry, : '

. More pertinently, since every movement, being [infinitely] divisibl
Is continuous, therefore an inherently single movement must also
continuous; and if it is continuous, it must also be single. Not tha
movement can form a continuous movement with any other moveme
any more than any chance thing can be continuous with any o '
chance thing. Their extreme ends must be unified. Some things h
no extreme ends, whereas others have extreme ends differing in kin
and how can the “end” of 2 line and the “end” of walking touch:
become one, even though both are called “ends™ Movements differing 4
species or genus may. indeed, be consecutive; for example, one ma
become feverish after running, So, too, the “legs” of a relay race are co
secutive, not continuous. For, by definition, only those things are “co
tinuous” whose extreme ends are one. Thus, consecutive or successiy
movements are such by reason of a temporal continuity; but to be ¢
tinuous, the movements must themselves be continuous in the sense th
the extreme end of each becomes one with that of the other. Henc
a movement that is inherently continuous and single must be identic
in species, must have a single subject, and must take place in a tim
that is single. The time must be single, lest a pause [109e] interven

. in which the movement would have come to a halt and be suspended

10

movements with intervals of rest are not single but many; and theref
any movement broken up by a standstill, as it would be in an interveni
time, is neither single nor conmtinuous. On the other hand, even
a specifically different movement is temporally uninterrlipted, unity
the time does not affect the specific. difference of the mo?ement; f

single movement must be of a single kind, although a movement sin

* HeracHtus,
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kind is not necessarily single in an unqualified sense. So much for
¢ inherent “unity” of a movement. _
gain, we identify a single movement as such when it has been
mpleted [14].1 This may be so with respect to its genus, or its species,
Iso its being [261. It is in this way, too, that we identify any other
hject matter]; namely, as a unity which is a complete whole. Still,
& sometimes ascribe unity to an uncompleted movement, provided
at the movement is continuous.}
ally, movements have another type of unity besides those already
mined; namely, when they are uniform. A uniform movement (such
movement in a straight line) is more properly characterized as one
is' a nonuniform movement, which can be analyzed [into distinct
pvements]. But the difference seems to be one of degree [that is, of
siore or less irregular movements]. Moreover, any kind of movment
2y :be uniform or ponupiform: qualitative alteration; local motion,
in a citcle or in a straight line; and growth and decline. Sometimes a
vement is nonuniform in its path, as when its path is a broken line
spiral or any other spatial magnitude whose parts taken at random
binot fit upon [56b] other parts taken at random; for a movement
%ﬂno’t be uniform unless its path is so. But sometimes a movement
onuniform, not in its subject§ or time or goal, but in its rate, which
y be fast or slow: movement at a uniform rate is uniform; at a non-
orm rate, nonuniform, Hence, differences of rate, which accompany
771 all the different species of movement, do not constitute species or
erentiae of movement., Hence, too, earth does not, because of any .
erence in weight [or in rate of tending] in the same direction, differ
pecies from earth, or fire from fire. Even a nonuniform - movement,
n; like a motion in a broken line, may be ome if it is continuous;
ut it is less unified than a uniform movement, and in anything “less”
re is always a mixture with a contrary. But if every unitary move-
t is capable [12a] of being either uniform or nonuniform, consecutive
ements which differ in species cannot be cne and continuous. How
uld a gualitative alteration and a local motion coalesce [32} in a uni-
i movement? Component parts ought o exhibit a harmony [56b].

ythagoreans, Platondsts. .

omas Aquinas: “Et ratio hujus est: guia unum potest attendi vel secundum
wantitatern, et sic sola continuitas sufficit ad unitatem rei: vel secumidum formam
ihstantialem, quae est pexfectio totius, et sic perfectum et totum dicitur waum.”

Preferable to the reading: “place.”
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5. Movements Contrary to Each Other

We must next determine what sorts of movements are contraries
each other and then deal in the same way with rest. (1) Are movemér
contrary to each other when the starting-point of one {for exampl
health) is identical with the other movement’s end? If so, then [contrary
movements would in this respeet be like [5b] generation and destru
tion. Or (2) are movements mutually contrary when their starting-poir
are contraries (one movement starting from health, and the other frm
disease)? Or (3) when their ends are contraries (one movement enid
ing in health, and the other in disease)? Or (4) when one movemént
starts from one of a pair of contraries (health) and the other ends
the other contrary (disease)P Or (5) when one movement proceds
from one to the other of a pair of contraries (from health to diseasé
and the other movement proceeds from the latter contrary to the form:
(from disease to health}? Movements must be contrary to each o
either in one or in more than one of these ways, there being no othi
way in which they can be mutuvally opposed [64b].

However, a movement . {4) from one of a pair of contraries (heal
is not contrary to a movement to the other contrary (hence, ending:j
disease): these movements are the same; although their ways of b
[23] differ, just as changefulness [115] in health differs from chan
tendencies to disease. Nor are movements contrary when (2) they s
from contraries: movement from a contrary is incidental to movem
to a contrary or to an intermediate (as we shall explain presen
conirariety in movements is better accounted for [83] by change #
contrary, which represents a gain of a contrary, than by change fr
a contrary, which represents a loss of a contrary; and a change gets
name from its culmination rather than from its starting-point (for
ample, “getting well” or “falling ill"). There remain the third an
fifth alternatives. However, movements which (3) end in contraries.
we were zbout to explain) also start from contraries; but their wh
of being is distinct, since “to health” is not identical with “from dises!
nor is “from health” identical with “to disease.” Now, then, a “chan
differs from 2 “movement” in that 2 movement is a change fn
- sornething [4] positive [85] to something positive.” Therefore movemé
are contrary to each other whenever (5) one movement proceeds fro
one to the other of a pair of contraries (from health to disease) an
the other movement proceeds from the latter contrary to the forri
{from disease to health).

We may show inductively of what sorts the contrary terms [in contr
movements] are: falling ill is contrary to getting well, since these

® v,1.225a4, b2.
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ents have contrary outcomes; being taught is contrary to being de-
ved by another, for it is possible to get knowledge or misinformation
p.one’s own activity or by another’s; and upward motion is contrary
downward motion in length, motion to the right is contrary to motion
ihe left in breadih, and forward motion is contrary to backward mo-
n [in depth].f On the other hand, a process which is only to a contrary
r example, “being white”) inasmuch as the startmg-pomt lacks
psitive determination [4], is a [partial] “change” rather than a “move-
ient” [im sense {3)]. Where there are no contraries [but contradic-
o ], there a “change” from something is contrary to a “change”
fie same thing: thus, generation is contrary to destruction, as the loss
thing is contrary to its acquisition; but these are [absolute] “changes,”
“movements” [in sense (1}]: Where there are intermediates between
ontrary terms, a movement to an intermediate is to be treated
] 4s a movement to a contrary, since an intermediate operates [163]
& contrary in a movement, in whichever direction the change takes
Gce: thus, gray operates as would black in a movement from gray to
te or from white to gray, and as would white'in a movement from
to gray; for a mean is in a way one of the extremes relatively to
ther, as we have said before.} In fine, two movements are contraries’
(3) one movement passes from one to the other of a pair
ntraries and the other movement passes from the latter contrary fo
ormer.

6. Movement and Rest, Natural and Violent

t only are there contrary movements; but rest and movement, too,
\contraries which eall for discrimination. $trictly, a movement is con-
0 a movement. But rest is also opposed to movement; for “rest”
rivation of movement,” and a “privation” is in some sense a “con-

” Also, a certain kind of rest is opposed, respectively, to a certain

of movement; for example, resting somewhere, to moving some-

iére: Yet this statement is too simple. Does rest at a given. place have
orits opposite a movement away from or towards that place? But
ly, since a-movement has two limits {85], movement from a given

site resting in the other place. Moreover, these two rests are con-

to each other; it would be an absurdity that there should be mu-

y contrary movements but no rests which are mutually opposed.
Sfates of Test in contraries are mutually opposed thus, (1) remaining in
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good health is contrary to remaining in bad health; and { 2} remainin,
in good health is also contrary to movement from good to bad heal

For (2) remaining in good health cannot without incongruity be contrar
to movement from bad to good health: a movement to a state of stabili
is rather a coming to rest, and coming to rest is at least simultaneo
with movement to a state of stability; but remaining in good health mu
be contrary to one or to the other of these movements, However, (1
remaining white is not contrary to remaining in good health,

Where there are no contraries, there a “change” from something.
opposed {o a “change” to the same thing, that is, change from bemg‘
is opposed to change to being; but this is not 2 “movement,” and ther
fore there is also no “rest” [as the contrary] but only changelessrie
[115a]. If there were a positively identifiable [4] substantive [83], i
changelessness in being [1] would be contrary to its changelessness, i
nonbeing [1b]. But if there is no identifiable nonbeing, we may as
what is it to which changelessness in being is contrary? And is change
lessness in being, a state of rest? If so, then either not every rest
contrary to movement, or else generation and destruction are “movg
ment.” Clearly, then, since generation and destruction are not “moy
ments,” changelessness in being is not “rest” but is something lik
and is contrary either to nothing or else to changelessness in monbein
or to destruction; but it is not contrary to destruction, since destructig
‘has changelessness in being for its starting-point whereas generation hi
it for its stopping-point.

There is also this objection: Why should there be natural
contra-natural [74] movements and rests in local changes bLut not
others as well? Why is there no contrast of the natural and the contt
natural among qualitative alterations? Getting well is not more nati

black, Why not among processes of growth and decline? Neither is th
contrasted ‘with the other, any more than is one kind of growth with

differ from perishing as a natural from a contra-natural occurrence ( i
growing old is natural ); nor do we observe generations which are eithi
natural or contra-natural. However, if change by violence is “contij;
natural,” would not violent destructions, being “contra-natural,” be ¢

trary to natural destructions? Are there not accordingly alse prodi
tions which, so far from being inevitable, are forced and are th

contrary to natural productions? Are there not processes of forced growili

and decline; for example, when growth is hastened by irdulgence
when the growth of plants is artificially hastened? Likewise, are thg
not natural and violent qualitative alterations; as when one' patient 1é
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sovers from a fever during a crisis and another gets rid of his fever at
mother time? But, it may be objected, will there then not be destruc-
jons which are contrary to other destructions, instead of to generations
uly? Yes! And why not? Is not passing away pleasantly contrary to

sing away painfully; not, indeed, in the sense of an absolute contrast
ttween one passing away and another, but in the sense of a conmtrast
tween one kind [5] of passing away and another kind?
o there are contraries among movements and states of rest gener-
v 144], as we have already explained. Thus, in the category of place,
ward motion is contrary to downward motion, as is rest above to
cst below; and therefore the natural upward motion of fire is contrary

the natural downward motion of earth as well as t¢ the contra-natural
d wnward motion of fire. Likewise, there will be rests [contrary to
motions]: thus, rest above is contrary to motion downward; and there-

e the contra-natural rest of earth above is contrary to its matural

moton downward, just as the natural upward or downward motion of
ything is contrary, respectively, to its contra-natural motion in the
erse direction. The guestion may be raised: Is every rest that is not

rmal generated, as in a process of coming to a standstill? If so, a

gontra-natural rest (as of earth above) would be generated; so that
th, when violently carried upward, would be coming to a standstill!
wever, in coming to a standstill, a body moves at an ever increasing

ute; whereas, urider compulsion, a body moves at a decreasing rate.
therefore, the rest of such a body is not the result of a process of
ming to rest. Moreover, stabilization would seem to be concomitant
riot identical with a body’s natural movement to its proper place,

As regards coming to a standstill,” someone may ask: Is rest opposed
ntra-natural as well as to natural motions? If not, this would seem
rd; for a body may be at rest under violence. Hence, there would

2 nonetemal state of rest which is not the result of a process [of
g to rest]. But it is clear that this is so; for as thers is contra-natura]
tion, so a body can be in a contra-natural state of rest. Now, some
ngs have both a natural and a contra-natural motion; for example,
as a natural upward motion and a contra-natural downward motica.
the latter, then, or is it the natural downward motion of earth,
ich is contrary to the former? Clearly, both are contrary to it, although
different ways: the natural downward motion of earth is contrary

o the natural upward motion of five; whereas the upward motion of

& as natural, is contrary to the downward motion of fire, as contra-
ral, Similar considerations would hold for the corresponding cases

passage (231a5-17) seems to be a different version of 230b10-28,
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of rest. Yet there is perhaps a sense in which motion is opposed to:
state of rest,

There is also a difficulty in the vmwi that rest at a given plac
contrary to motion from that place. When a body is leaving a place;
is losing something, it appears to-be still having what it is losing. Heng Ty
if the rest at the given place is contrary to a motion away from it, VI BOOK ZETA
moving body will at the same time have both contraries, the rest apd!
the motion. Or is not the situation rather such that, as long as
changing thing remains [in its place or in its initial state], it is still
some respect at rest? And, in general, is not a body in motion par
at its starting-point and partly at its goal? This is why it is moveme
rather than rest that is contrary to movement. '

So much for the unity of movement and of rest, and so much for the

contrariety. "¢ Contmuity of Movement

1. The Continuous as Infinitely Divisible

o continuum can be made up of indjvisibles, For, in accordance with 21
distinctions,” things are “continuous” when their ends are one; they
ich” when their ends are together; and they are “in succession”

en they have nothing of their own kind between them. Thus, a line,
ch is continuous, cannot be made up of points, which are indivisible.

t% no point can have an’ end which could become one with that of

nother because what is indivisible cannot be divided into ends and
er parts. Nor can any point have an end which could be together

ith that of another, because what is without parts cannot have any
at all since its end would differ from that whose end it would be.
ain, in order to make up a continuum, points (like any other indivisi-
% things) would eithier have to be continuous with one another or
ould at least have to touch, But, for the reason already stated points
rmot be continuous; and a whole touches a whole, or a part touches
art, or a part touches a whole. But since anything indivisible is with-
 parts, therefore, in the contact of indivisibles, a whole would
abe to touch a whole. However, when a whole touches a whole, this

S ot a continuity; a continuity requires distinct and locally separate
ts. Again, points cannot even be in succession in such a way as to

gristitute a length, any more than moments can be in succession in

¢h a way as to constitute a time for a continuous duration]. Only
0s¢ thmgs are 1n succession” which have nothing of their own kind

t 229b28-31.




