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INTRODUCTIOR

¥e are all aware that the tninss sbout us move
from place to rlace in some way. Local motion is the

motion most evident to us., Yet it i¢ not easy to say

what plece is., Aristotle was the first philosopher to |

7u§5ﬁ§iéer thé cuestlion in an grderly féshicn.l But his
derihition of rlace has tesn rather neslected in moderm
times. If it 1s mentionsd 3t all it is usually lwmedistely
dismissed for one reason or another., Taus Hewion dis-
nlgses it in a faw wqrds, ac w shall goe. Ior has
Aristotle's definition been rejected only in nodern times.
Thus; the Stoics rejected it, }roﬁbsing inbits_p;ace a

kind of space.2 Even Theéphrastus is seid to have held a
somewhat different view.3' It ie zntirely understandsable
thaﬁ 80 many men have nad so nany difriculties with the

definition both hecauae Aristotle :pesented his analysis

liristotle, III Ehysies, Ch. I, 202235,
Zwax Jammer, Concerts oi 3pace, P 22.
5Ibid|, Pe 21, ‘
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4n such a concise fashion and because our imaginations
usually lead us to think of place in guite different terus.
It has been made even more difficult by the advance of
modern science which appears to guestion some of the
assunptions of Aristotle. TYet, as we hope to show, his
definition can te defended if it is understood properly.

In studying this definition we are indeed fortunate
in possessing St Thomas' commentary on Aristotle's tnysics.
without tnis commentary, there is no doubt that our task
would be infinitely more difficult. But in readin¢ this
conentary we must te careful to use it only as & gulde.

Ultimately, if we are to rossess natural sclence we rust

- AR ER I o+ e

judge for ourselves whether what he says is correct.

Ag is the case with any treatwuent of a subject
omittinc an analysis of its presuppositions, our present
work carnot be considered a complete exaaination of the
subject. At most, 1t can only aim at showing the direction

H in which such a complete analysis must be directed. Yet,

it is our hope that we will be able to arrive at a substrnt-
ially correct understanéing of the definition snd to yoint
out the weakness of many of the obJjections wnich may be
raised against it. Je hope, then, that this anaiysis will
be of aid in meking the final judsment of Aristotle's
definition which we must make if we are to accuire natural
science Ior ourselves.

te will begin by consicering certain notions in
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Aristotle's Categories which are related to physical place
in some Way.‘ %e will then consider the infinite, which

is also presupposed to Aristotle's definition, Then we
will analyse Aristotle's trcatise on place; Fext we will
cdnsider Newtonian space, comparins it with Aristotle's
place. Finally, we will reconsider Aristotle's definition

in the light of modern scientific knowledge.




THE CATEGORY OF #%HHRE

79, Any logical consideration of Aristotle's
category of where (7%V) is faced with the difficulty that
he said so little about it. In our treatnent of guantity,
we found that Aristotle had been very conclse. However,
concerning quantity at least he made a few comments. But

about where (ubi) all he does is give two exanples, "in

1 The only other'

the market place" and "in the Lyceum",
thing he sasys concerning it i1s that where, to-ether with
certain other categories, is 80 easily understood that he
need say no nore about it than give the above examples.2
To say the least, this brevity leaves us in a state of
confusion.

30, Though St. Thonas wrote no comnentary on the

Cate~ories, he does make some remarks about the category

where elsewhere. In the thira book of the Fhysics, this

is what he says.

But certain measures are extrinsic and certain

intrinsicCeee
But the sxterior measures are time and place,

1Aristotle, Cateoories, Ch, IV, 2a and Ch. IX, 11lbl3.

2"as ror the rest, when, where, in a rosition, since
they are easily intellisible, I say no more about then than
w8 said at the beoinninge.." Ibid., 11bl0.

51
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Therefore, according as somethin- iz denominatedc by
— time, there is the category of when, but according as
Kj) it is denominated by place there are the categories

of where and pcait%on, which adds above where the order
of parts in rlace.

From these remarks this much is certain. Ste. Thonas
remsrds the cstesory where as a denomima;ion of something
by its rlsce, This place'is ar exterior meassure of the
thirg denominated from it. Tt is the thing within a rlace
which 1s measured by that place, and which is denominated

gomewhere by a reference to that place. TFor exaaple,

\\\\\

“ocrates 1s in the merket place. The narket i lace 1is the

_Llace of Zocrates. But it is not the market _place. which o

1s predicated of Boerates. We do not gay that Socrates is
. R

B LY T

‘the market place, Rather we say he is "in the market place”.
Yet, it is not "in the market rlace” which is Socrates! M
place, but the market place itselfe ¢ i8 by considering

a4 certaln relationship betweon 3ocrates and the mapket .
place that we obtailn the catesory where. 3t. Alﬁé;£“£eii§nm
ue what this relastionship is,

But in order that il may be urderstood how that
which is somewhere (ubi) is, and how it is said to be,
accordins; as it is somewnere (ubi), it sust be under—
Bto0od that to be circumseribed is to be figured, because
what is edrcumscribed is contained ir the figure of the
container, and conversely., And therefore there are
three kinds of circumscription., 7For there is the
cirgunscription of the containing body, -ahd this is a
¢:rbain actione. 4nc theére is the circunserirtion of
the circumscribed, snd this is a certaln passion. 4And
there is tne circunscripvion proceedins; from and caused

1

8t. Thomas, I1I Physicorum, Lecte ¥V, n. 322(15).
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by both of these, and thkis is the co-mernsuration of
the placed to the rlace, sccordin- t» which what is
in ylace in iteelf 18 ¢:rpared to a comiun ;lace or
this particular place. And this circumscription is
wacre accordin: a3 it 1l & rreciel cutezory, because
it i@ one specles of teing which is predicated when
it ie doni nated wrder tre volce, for ir tnis way
everythin~ which is gzid to be somewhore is said it
e where it is. And t-is so veing cowparcd, to place
is rosited in ncne of the other cste.oriss,

The author of the Suama Totius lLozicae Aristotelis says

sometnins ginilar,

“here is the circunsceription of a body proceedins
fro- tne circumscripticn of i:8 rlaces ¥or an undere
standine of the prreceding description, and what where
is, it .ust be known that plac: is the im:obile suriace
of the containing body.,

As the author of the 3Summa Logicas »skes clear above, for

a perlfect underctanding of what the cetecory where is,

we must know whet is meant by rlasce, for where a thinec is,
is determined by ite place. Pron the zbove cuotations it
would seem that the rlace to which we refer when we say
that "where® means‘“in a place®, is the innermnost surface
of the containins body. %e explain where a body is when
we <lve the container within which it is, As St. Albert
showed sbove, & thing is in & place, i, e¢., it can be
denorinated somewhere, when the exterior surface of the
thing is to "ether with the interior surfuce of thne container,
Accordiny; to this notion, which seems to be a rosition

held bty 3t. Thoses, St. Albert, an¢ the author of the

lst. Albert, De Sex Frineipiis, Tract. V, Ch. I.
2

summa Logicae, Tract. VI, Ch. X,
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Summa Iogicae, while place belongs to the container (for

the surface of a contailner certainly belonrs to the

container) the where which is related to it is not pre-

1 e

dicated of the contaiher, but of the body contained.
4o not predicate a place of the placed bﬁt we,do predicate

in a nlace of it,

81, On the other hand, St. Albert sometimes

. 8peaks as if the place to which where is related is the

place or space which we discussed in our analysis of quantity.

Considér this passage of St. Albert:

TT77TTTT7Apd thus anyone c¢an perceive how the essential.parts

of the quantitative placed body are joinsd to the parts
of place, for the points of the placed body are:fitted
to the points of the place, and the lines to the lines,
and the surfaces to the surfaces, and the depths to
the depths, and briefly, it way be said, the dimensions
to the dimensions and the diameters to the diameters,
%e can see here that St. Alvert holds that there are
dlasmeters of the place corresponding to the diameters of - -
the body in place. Noﬁ, ons would not be likely .to talk
of the diameters of the place and the placed thing being
together if the rlace were only a surface external to the
rlaced. ®hat 8t. Albert means in the above quotation becomes

more clear in arother place.

lngicut autem in ante habito tractatu dictum est,
non in eocden secundum suvstantiam et subjectum est locus et

‘ublis locuz enim est in eo quod capit et continet et circums-

cribit, Ubi vero est in eo guod capitur et continetur et
circumscriblitur, et ab alio exteriori coaplectitur.”
St. Albert, De Sex Principiis, Tract. V, Che. I.

2Ibid,, Ch. II.
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Fur thus point is referred to point and line to
line and surface to suriace, and depth to depth, and
diameter to dismeter and so with the others, And
indeed these are substantially the same according to
the distance of the place and the placed, but being
related to the container and contained they have the
¢ifference of the place and placed.

This descrirtion seounds remarkably like our deseription
of the relation between plsce or space in the category of

2 A rlace and the

quantity and the body which occupies it,
body which occuples it have all their dimensions torether,

but if place is merely the interior surface of the container,
only the asurface itself which ias rplace can be torether

with the btody placed in it. One canmnot talk of the diameters
of the two =as being togethar. Hence it seems that if we

are to accept those words of St. Albert, we must accept

the rlace to which where is referred as being place in the
category of guantity., But if we accept this notion, we

must then explair what he means when he talks about the

place to which where is referred sz being the surface of

the container, Purther, St. Thomas' remarks seem difficult

to understand in the context of this interpretation, for

how i3 space an exterior measure of a body? On the other

hand we must be very hesitant to accept a solution which
contradicte the doctrine of a loriclan as great as St. Albert.
Further, that there is more to the guestion than what we

have considered is indicatec by the fact that no matter

11via., ca. III.
2rar. 22-26.
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N which alternative we take, 8t. Albert sppears to have

<;j contradicted himself, in one place holding that the plsce
we are talking about is the surface of the container, and
"only a few pages later holding it ic the apace:betwaen the
surfaces ol the container,

82, e will try to resolve this difficulty by
first recalling our method ¢f treating the cateyory of
guantity and then making our own attempt to diascover the
nature of the category where in the light of these previous
analyses. | |

e e o8B o When  exanining-the-catepory-of guantity we- - -

discovered it was so rvotentlial that when it was considered
in its universality, without actually making reference to
ts specles, there was litlle we could say about it, We
cannot proceed in exsctly the saze way in our present
trcatnent, by findinz the immediate specieé of the category
where and dividing these, because the species of where are
far from evident. Yet, tuough Aristotle himself does not
mention its species, he giﬁes instvances, which are in the’
mode of inferior or subjective parts. Ihus, we can see
that here too, Aristotle makes the genus known‘by its
inferiors. However, this does not seen sufiicient for us;

In order to come to a more ¢ouplete understanding of this

extremely potential novion, ie. €., t0 distinsuish it more

definitely from the other senera which we call the categories,

St. Albert compares it to notions we have from other sciences,
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particularly natural science, in this way giving it a
certain additionni intellipivility froa the outside, Heg
discusses whether a soul Oor a separated substance is in
Place, waether a roint or the outer srhere of the heavens
is in rlace. 1% iz evident that these questions do not
belons to logic, presuprosing a great deal not only of
natural science but alse of metapnysics. Of course, such
consicerations are useful for a knowledge of the category
where, but there is considerable danger that one will be
led to a notion of rlace which is beyond the genus where
a8 considered by logic, This is not a criticism of St,
Albert's treatment of the catezory, which is certainly the
best ve have on the subject, but uniese this analysis is
read with considerable discernment it is likely to lesd
into error. Becauss of the need for this discernment,
because of the need to separate the genus where as treated
in logic from thome things which can be brouzht in from
the outside, we will begin again, reeonsiddring this
category independently and adverting only to our conmon way
of considering where, cince the logical treatment of it
proceeds from our common way of considering thinzs, loric
precedicg as it doea all the other sciences. Then we will
- compare what we have discovered with what St. Albert and
Ste Thomas have said,

84, F%hen we 82y a man is in the next room or the

milk 18 in the bottle, what co we mean? Obviously we are
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predicaling "iu Cthe next room" or "in the bottle" of the
man or the milk. But what does "iu the next room" or "in
the bottle" mean? VWe are certain of what they mean, but
we find it difiicult to put into words. Lnowing that the
man is in the next rouom we are able to find him. Ye are
tespted to Bay wae can find himvnow because_weyknow where
ﬁhe roow is, but this amerely pushes the problexm back one
s5tepa In.some way we make the man known by referring him

te the room. In fact he beconas Xnown becsuse the room

is known. Our knowledge of him participates in our knowledge

of the room becduse he is contained by the raom.nlwe mizht

say he 1s just outside the room, snd in ssying thisgwe seenm
t¢ be saying where he is, but in this case we seem to bLe
indicating less exactly wuere he is. It seems that sonme

reference to a containser is essentisl to an exact or perfect

‘svatement of where he i1s, It seems that in order’to know

perfectly where ne is, we aust be able Lo «1ve certain linits

beyord which he qoes not extend, Yet, this ;a not sufficient

for a perfecy &nowlecga oi where he is either. For, though

certainly in the rocm, he may be behind the qesk, or standing
at the table.,

85; §ith our other exaxrle, however, we do not
have tnls rreotlem. If the bottle is full of Qilk, by ziving
the bottle as fhe rlace of the a2ilk we seem to have snswered

perfectly the question, "¥here is it7" Thus, it seems that

the very notion of where something is involves the motion
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of its container. To tell perfectly where something is
we must name a container which immnedistely encompasses the
thing discussed. #hen we ask where something is, it doesn
not seem tnat we commonly mean anythins more definite than
this,. -

86« Let us go back, now, and try to answer our
orisinal question. When we answer the gquestion "¥here?"
to what notion of place do we refer: to the notion of a
space between the sides of a container (the concept of place
in the categzory of quantity) or to the container itself or
the inside surfaces of the container (the concept of place
in the fourth book of the Fhysies)? From what we have said
above there can be no doubt that we refer to a container
(and reductively to its internal surfaces), but this does
not really exclude the possibility of there being a reference
to the spece between also. In any case, we cannot doubt
that there is & reference to a container, for we know where
a thing is by reference to the container, But the notion
of space in the category of quantity always has & reference
to the surface of a container alse, as we saw previously.
In fact, one space is distinguished f{rom another precisely
by the surfaces of the contailner at which it terminates.
Thus, in faset, both the body abtout which we ask the guestion
"where is it7" and the logical place are denominated by the

containing surface. Yet, when we coummonly ask where some=-

thing is, we do not necescarily advert to the fact that the
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<:> question primarily has reference to the container. Rather,
) we think of the "where"” of a body as referring confusedly
to both the container and the space. %e know where a
thing is by its container, but we also comaonly consider
the rlace in which it is to be coextensive with the thing
also, to be spread out with the thing.

87. Eow, when we consider the remarks of St, Albert,l
there is no contradiction or difficulty. The lorical notibn
of where refers confusedly to both the surface of the

container (this primarily) and the space within the surfaces

~ in our notion). In his exposition of "where", he réfers

primerily to the containing surfsce, becsuse it is through

E AR S

the surface of the conteiner that a body is denominated
aomewhere¢2 But several times he implicitly refers to the
other notion of place, as space, which notion is really
confused with the firat in the logical notion (though we do
not denominate a body by its space but both’ the space and
the placed body are denominated by a container of both).
88. Now that we hawe established with zome degree

of probability the logical notion where, we will distinguish

1par, 80-81, o
2Also in the Summa Logicae we read, "Superficies

auten corporis locantig poteat dupliciter considerari, Uno
modo ut est in corpore locante et denominat 111ludy et sic

est quantitas. Alio modo ut denominat corpus locatum; et

sic facit preedicatum ubi, quod nikil aliud est secundum

Trem, qguam locus, ut denominat locatum denominatione exbtrinseda,”
Traet. VI, Ch. X. _ .
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those thinss of which we predicate "where" per se {rom those

things of wnich we predicate it per sccideng. %e will then

corclude our treatment of the cateyj;ory where with a discus-
sion of its properties,
30, St. Albert explains which things are per se

in place as follows,

But from the thin:s said it is clear that sometning
is said to be in place properly and per se which is so
referred to a place that the indivisible by which the
place is urited, as a point, is re.erred to the
indivisivle by which the placed is united, and the
length of the place to the length of the placed, and
the width of the place to the width of the placed, and
the depth of the one to the depth of the other., And
this circumscription 18 in the place actively, but 1t
can be taken in the placed as in ths formed. And so
in the same way the vlaced is coiparable to the place, °
And where, according as it is the category gives this
comparison.

Those thintss are properly and per se in place (accordine to
the category where) which are circumscribed in such a way
that the psrts of the place and the parts of the placed
corresrond. The notion of place referred to here would seenm
to be that of surface, rnot space, because of the expression
"this circumserirtion” by which he here describes the
relationship of the place to the placed, thoush he ~ight

be said to be referring to place as space also. In any case,
there is a reference to guantitative parts. Therefore, it

is not surprieingz thet we find St. Albert saying elsswheres

fimilarly all those things whicih disa ree or recede
from the notion of body according to guanvity (considering

\

-

l3t, Albert, De Sex Frincipiis, Tract. V, Ch. IT.
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thst a body ie measured in three dimernsions), but are
defined as simple and 1indivisivle according to quantity,
are in nothing as in place, because they canrot be
noeigned a beginring, middle and end in rlace. ‘This,
tnerefore,lis where according as it is a catevory or

princirle.

Those thin-s, then, are somewhere per asccidens, or through

another, which do not have cuantity in themselves and

which therefore cannot be circumscribed by virtue of their

own cuantity. Thus, a color is somewhere only per accidens,

becauze it has guantvity only by virtue of the surface

whicsn 4= colored. Likewise a point cannot properly'be gaid

to be eonewnere.

Also, to the statenent of Aristotle 1t ﬁust‘be

sald that a point ig not in place per se, andudfidt
were in tlace per se, than it would follow that the
same thing would be the point ancé the rlace of the

point.

The outer sphere of the universe (according to the anciznt
beliefs) and separated substances are not anywhere sither,
for they are not éircumacribed.k-ﬁowéﬁer, an analysis»df’ |
these thingzs belonzms to natural science and ﬂetarh biCS¢
S0, MNow that we have QOﬂsidered whab the category

of where is, and which thin~-s are somewhers Eer se and which

per accidens, we will consider the pronerfies'of the cate~ory.

91, Above, when we considered the catv*ory of
quantity we said that two of ite prorerties were ‘not to have

contraries and not to be sald to a greater or lesser de-ree'

o

l1vid., ct. I,
2Ivid,, Ch. ITI.
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The category where has the same properties, and as proper-
ties they are related to it in the same way, that is, they
belons to every inferior of the caterory and always, but

not to these exclusively.l

92. Concerning the property of not having contraries,
the same objection can be raised here as was raised
previously concerning this property in the category of
quantity. It seems that we do have contraries in where.

For above and below seea to be contrary places, «iving rise
to contrariety in where.

93. However, this objection may be answered in the
way 8 similar one was answersd a propos of the category af
quantity.2 Above and below are relatives, This can be aeen
by the fact that the same thing can be above and below at the
same time. The top of a tower is above those looking up st
it, but below the beavens.5 But thie is true because it is
related to different thinrs., It is aﬁove what is below
and below what is above., "Above" snd "below" are correlative
terms, then, and belong, in this reepect, to the category

of relation.4

1"Hoc icitur modo ubi proprium est (quod convenit

omni sed non soli) maris et ainus non suscipere, 3i=iliter
autem proprium erit ubi non habvere contrarium. Hoe proprium
convenit omni et semper, sed non soli.” Ibid., Ch. V.

See par. 54,
3St. Albert, Ibid., Ch. V.
4See par. 43-48 for a similar consideration.

2
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94+ It might also be argzued that the principle
and term of every local motion is & where and that these
are contraries,l or that the universe, being infinite, |
1ust have contrary places and nhence contrariety in where,
But eince these contrarieties proceed from something outside
our conception of ggggg,a we may conclude with St. Albvert
that there is no contrariety in Hhere, | i

55. Before we hawe conpleted our Lroatuent of the
cotegory where, we musﬁ consider one small difriculty.,

*hen we treated the category of quantity we said that it

had a property whicn was truly rrorer to 1ty -for equality - — -

and inequality aré fourd in quantity slone. BEut thue far
we have given ne such property of ¥here. Is there such a
prorerty of this category? There does not seem to be any
definite.and certaln answer to this quéstion. Oue might
propose as & property of Egggg'that something 1s gaid to
be somewhere most perfectly irn all cases, only, and alweys
if it is equal to its place.5 However, one nmight object
to this answer that insteed of giving & rroperty of the

1See the footnotes to par. 68 and 69,

ZSee par. 00-69, alsc see St, Thomas, V Ehysicorum,
Lect. IV, n., 681(4),

"Dici potest, sicut dictus est in tractatu de cuando,
quou scilicet proprie proprium ubi intellisitur sitis ex
Fraedictis, guoc scilicet convenit el aequale esse ad id in
¢uo est, hoc est, ad corpus, quod est cause ubi per circum-
scriptionem, guod ubi est clrcumserirtum et convenit ei
acouale esse ad 1d ex quo sicut ex causa procedit, et alia
hujusmodi quae facile est ssslcnare," o5t. Altert, De Sex
Frincipiis, Tract, vy, Ch, V,
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category it expresces what it is to be somewhere.

96. Therefore, perhaps a better answer is the one

which T“t. Albert finglly gives.,

Nevertheles=, it can be said concerning roth those
rrincirles, namely wher and where, that their substancs
iz conszidered ir comparison, and that they do not have
much substance in reason, and less in nstural being,
And therelfore there are not as many thinzg rooted properly
proper in their substance, as there are in those things
which have absolute essences., Inerefore, substance hag
such rroperties most, and guentity afser substance, and
after guantity quality; and relation has then according
to sreech. But the others do not have properties of
this kind, and therefore they are not given. And
therefore I think that thie reason is the true reaso
wiy properties proporly taksn are not brorosed hsre,

97. e have now completed our consideration of

cuantily nnd waere. In order to coxze to an underctanding
of plsce or space in the cateory of quantity, we have
enalycsed the entire calegory. ue have seen that place (in
this sense) is distinguished from the boay with which it ig
co-exiensive by a different notion 0l measure, the rlace
beinc neasured from the suriaces ol the containing body and
the body co-extensive with it bein:; measured from the surface
of thes contained bodys ¥e have seen the properties of
guantity and hence orf place, i. e., not to have contraries,
not to be said to a greater or lesser degree, and to have
equi:lity or inaquality predicatsd of it. Ve have also
considered the caterory where. #e have seen what being

"in a place" neans, and we have ssen that "place" in thias

i

|

exrression refsrs rrimarily to the containing surface, but ’
|

I
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in a confused way to place in the sense of a space, In
— congidering where we discovered that it has some of the
rropertics of cuantity, but we inve discovered no property
rroper to 1t alone.

96+ #%e wmust next conslder Aristoile's analysis

of the infinite which i2 presurrored to his exa~ination of

rlace in book four of bhe fhysica.
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THE IRFINITE

99, Once Aristotle has comrleted his consideration
of motion, he besins to comnsider the infinite. As St. Thomas
roints out,1 the infinite belonss to motion since motion
is continuous. But Aristotle proves that motion is cont-
inuous in the sixth book of the Ihysics, where he proves
it to be infinitely divisible. It mi-ht be asked, therefore,
why he considers the infinite here, before he has proved
the continuity of motion. One might answer that in the
fourth book Aristotle considers place and time. Since these
are extrinsic measures of the motile and of motion,2 it
seems that they ought to be consicered only after the infinite,
which follows motion intrinsically.3 However, this cannot
be the entire solution for then, by this samne reasoning,
it would follow that the continuity of motion should be
proved in the third book. After this the infinite

l"Sed motum consequitur infinitum intranee, quod sic
patet., Motus enim est de numero continuorum, guoc infra
patebit in sexto: infinitum autem cadit in definitione
continui." St. Thomas, III EFhysicorum, Lect. I, n. 277(3).

23t. Thomas, IV Iaovsicorun, Lect. I, n. 405(1).
3III Fhysicorum, Lect. I, n. 277(3).
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| might be treateds. For if the infinite must be treated
(:) before place and time because they are extrinsic whereas

it is intrinsic, since continuity is something intrinsic

to motion also, it too must be treated before place and
tims. Bu, in'fact, Aristotle treats continuity afterwards,
5ince continuity, which is intrinsic, is treated afterwards,
it seems that infinity, which belongs to continuity, might
have been ireated afterwards also. Thercfore, we must seek
another reason why infinity is treated where it 48, at the
end of book three,

e 10040 — _Actually, we- can--easily- see~two~reasons-why

the infinite should be treated here if we consider the
effect the solution to this problem has upon what follows

S s

imnediately. Pirst, if the mobile or motion could be infinite

S
I FARREREESR

in act, what kind of measure could either of them have,

how could there be a place for a mobile which is ihfinitg,

or how¥ could time messure an infinite motion? Secbnd, as

we will see below, Aristotle's argument, that place cannot

be a space presupposes that there i8 no actual infinite in
nature., A consideration of the inflnite, thus, is presuprosed
to the an&lysis made in boo“ four. It is for this reason

we will now discuss the infinite.

101+ In reflectins uyon the discussion presented
here, one might note that Aristotle is taking up the gquostion

of the infinity of the universe as a whole as well as that

of the infinity found‘in motion., He is treating the physical
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infinite generally.

102, Aristotle begins hie analysis of the infinite
by showing that it belongs to natural science to consider
the infinite. First he shows it by a reason, then by a
sign.l The following is his argument:

The science of nature is concerned with spatial
magnitudes and motion and time, and each of these at
least 1s necessarily infinite or finite, even if some
things dealt with by the science are not, e. g. a
quality or a point - it is necessary perhaps that such
thin s should be put under either heéad, Hence it is
incumbant on the person who specializes in physics to
discugs the infinite and to inquire whether there is
such a thing or not, and if there is, what it is.2

Because at least some of the things which natural science
considers must be either finite or infinite, namely mag=-
nitude, motion and time, it belongs to natural science to
discuss the infinite (because not all thinge are infinite,
a consideration of the infinite must not be reserved to
%etaphysicsa).

103. This is the sign he gives to show it,

The appropriateness to the science of this problen
is clearly indicated. All who have touched on this
kind of science in a way xorth considering have formulated
views about the infinite,

From the fact that all those who have considered natural

railosorhy well made mention of the infinite, it seezs that

1
2

St. Thonas, III Ehyvsicorum, Lect. VI, n. 326(1),
Aristotle, III Fhysies, Ch. IV, 202b30,

st Thomas, III rhysicorum, Lect. VI, n. 327(2).
4

Aristotle, III Fhysics, Ch. IV, 203al,
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the infinite must be discussed by natursl science.
104, Having presented the opinions of others
about the inf*nite (which we will omit due to lack of
space), Aristotle gives reasons for and against the existence
of the infinite. First, he gives five reasons why men
tend to think that the infinite exists. The first of these
reasons is that time seens to ﬁe infinite, for a béginzing
or end of time "“appears” impéssiblé.l

105, The second reason is taken from the division
of magnitudes to infinity. HMathematicians divide nmagnitudes

“infinitely, which fhey would not do 1f magnitude could be
so divided.® We might add that in relatively modern times
this has heen held to be a tenable opinion even concerning
natural magnitude. Thue in 1927 P. %, Bridgman said:

It apprears then that present experimental evidence
makes very probable astructures beyond the electron and
the quantumy we may 0 even further and say that there
is no experimental evidence that the secuence of phenomena
in nature &8s we g0 to ever smaller scales is a terminated
sequence, or that a drop of water is not in itgelf
essentially infinite,3 :

106+ Aristotle's third argument is that since
zenerastion and c¢orruption do not give out, that from which
things come to be must be im‘.’inite.4

107, The fourth arsument is taken from what appears

lrvia,, 203b16.
2Ibid,, 203b17.

3P. We Bridgman, The Logic of Hoderp Science, P 207.
- &

Aristotle, I1I Physics, Ch. IV, 203bl8,
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to be the nature of the firite., TFor it seems o belong to

the nature of the finite to be limited by something else,

If this thing is finite in turn, it must also be li-ited

by another and so on %o infinity or until we come to

sonething infinite, Thus, 1t follows that the infinite
exists, for if the finite exigts, the infinite existe, and

if the finite does not exist, then what exists must be
1nfinite.1 In this way Copernicus denied that there was
nothing outside the spherical universe because it seemed
"really stranse that somethinc could be enclosed by nothing.“2

108 And this is the fifth arsument Arictotle gives,

#0o8t of all, a reason which is peculiarly appropriate
and rresents the difficulty thst is felt by everybody -
not only number but also mathematical nagnitudes and

" what 1s outside the heavens are suprosed to be infinite
because they never give out in our thought,

The last feset (that what is outaide is infinite)
leads peorle to suprose that body also is infinite, and
that there is an infinite number of worlds, ¥hy should
there be bLody in one part of the void rather than in
another? Grent only that maes ism anywhere and it follows
that it must be everywhere. Also if void and place are
infinite, there must be infinite body too, gor in the
caze of eternal thines what may be must de,

¥e mizht note that in modern times the sane ar-ument has

been used to prove that space is infinite. Thux Deseartes

" wrotes

It is repugnant to Ay mind, or what amounts to the
same thing, it impliesz a contradiction, that the world
be finite or linited, because I cannot but conceive a
srace outside the boundaries of the world wherever I

Laristorle, ITI Inysics, cn. IV, 203b20.

zAlexandre Koyré, From the Closed %orlc to the

Infinite Universe, pp. 21=352,

’Arictotle, IIT Fhyelcs, Ch. 1V, 203b22,
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- suproBe them, !

~ | 109, F¥hen Aristotle has given these five arguments
to show that the infinite exists, he shows many difficulties
which arise if one proposeé_tﬁe exlstence of the infinite,
By means of these difficulties he attempz to show that the
infinite does not exiét. The natural arzuments he éives |
are of two kinds. Pirst, he shows that there is no infinite

sensible body if it be supposed that the elements are finite

2

in multitude. Zecond, he siows it without making this

sup'g.oeition.3 In considering Aristotle's arguments agsinst
~¥mw~—ww«w»wwmwmthewexistencawo£~ths“&nfinitewonemmust—careful&ydrefiectnwwm~~fwww
upon certain remarks St. Thomas'makes concerningugﬁem.

About these it must be considered that because
Aristotle has not yet proved that the celestial body
is of another esscnce than the four elexnents, but the
coamon orinicn of his time was that there were four
elements in nature, he proceeds in these reasons as if
there were no other sensinle body ouiside the four
elenente, according to his custom, because always before
he proves what pertains to his orinion, he proceeds froa
the surrosition of the common opinion of the others,
Hence, after he has proved the heavens to be of another
nature from the elements in the first book of the De
Caglo et HMundo he repeats the considerstion of the
infinite, s;gwing universally that no sensible body
is infinite, . ‘

We must understand what Aristotle is trying to do in the

érguments he gives here to show that there is no sensitble

ISecona letter of Descartes to Henry ‘ocre, 15, IV,
1949, p. 345 of the text of the Adam-lannery edition of the
works of Descartes, (cited by Alexandre Koyré, Ibid., p. 123).

2at, Thomas, III Fhysicorum, Lect. VIII, n. 353(S).
3Tvid., Lects IX, me 355(1).

“Ivid., Lect. VIIT, n. 353(5)e St. Thoaus sakes
. eimilar remarks in I De Caelo et #undo, Lect. IX, b. 95(2).
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infinite Lody. Accordins to St. Thomas he is not ~aking

a final determnination of the gquestion. &s St. Thomas
roints out, it was Aristctla's o;inion that the heavens
vere mads of & filtn elevent. 3iet, ue proceeds in his

ar umnerts uere as 1f{ there were no firth elenent. This can
be seen by an exanication of his aprzunenits. Since these
ariuiwnbs proceed frua a suriogition heldé to te falge by

iristotle, he can hardly have intended them to settle the

question.l

11Cs Furthermore, aside from this suprosition which
Aristotle hiuself held to be fslse, tnere are other guprogi-~
tions which are no longer held teo be likely, but which
Aristotle himeelf msy have thought to be true. To show
what we mean, we willi examine one of Aristotle's arguments,
ile arcuest
Further, every sensivle body is in rlace, and the
kinds or differences of place are up~down, before-behind,
riznot-lefty and these distinctions hold not only in
relation to us and by arbitrary asgreement, but also in
theawnole itself, But ir the infinits body they cannot
be,
This argument can be understood by rroceeding from our own
bodies to the universe as a whole. It is plsin that there
is an up, down, front, back, risht, and left with reference
to our own bodies. These directions can be found by

considering the orzans of the body, wuich are not entirely

lSee also St. Thomas, I De Anima, Lect. X, n. 147,
2Aristotle, III rh.aics, Che V, 205032,
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{i) honoreneous in any direction. Tbe feet are at the lowest
part of the tody, the head at the top, and there is & like
distinction between front and back. Even between left and
right there is a distinction, for instance the left aide

of the brain is &ominant in a risht-hanued person and the
arraﬁrement of the viscera is not an identicsl one on the
lert and the ri-ht side,

111. Accoxdins to the'argument, a like distinction

is present in the universs as a whole, or at least that

part of it which is visitle« This distinction does not

aprear to be merely like the distinction betwesn the left
anc risht side of a column, i. e. only relative taﬁﬁs.

Rather, it appears to be a distinction within the universe

itself. All heavy bodies tend to fall to the same rlace,
the esrth, all 1int boiies tend to risé, the spheres rotate
about their poles, and the sun risss in the east ahd sets
in tne west, ihus, the universe soems to navgga definite
form as a whole with parts distinct in some wé& aﬁd proport-
lonste to the whole. Since it is impossible for an infinite

1 and aince the universe appears

to have parts of this kind,
to have them, the universe cannot be infinite,

112, Obviocusly, this no longer arpears to us to be

- a rrobable view of the universe. We no lonser believe that

all the heevy bodies in the universe tend to fall toward

1In gome way proportiocrate to the whole.
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the earth, 7To us, it seecns likely that only those heavy
bodies which are near the earth tend to fall to the earth,
Indeed, pProbably some bodles fall in the orrosite direction
(for instance toward Jupiter)., Thus we no longer consider
the direction downward (as cetermined by the direction eof

a falling body) to be a uriform direction throughout the
universe, In the game W8yy We no longer consider that eagt
and west (as determined by the aprarent motion of the sun,
for instance) are distinct directions determined for the
whole universe. In general, we no longer hold we can
rerceive uniforn differences according to direction for the
universe as a whole, Rather, we are 8ure we can perceive
these differencea'for relatively shorg distances, for
instance the distance a body can be from the éarth and yet
fall to it rather rapldly, but we are unable to detect such

differences over grester distvances. Thus Hax Jamuer writes;

{and according to a modern school of cosmologists

also at every time), except for local irregularities,

is accepted in modern 8cience as a necessary condition

for the respectability of experiments, since space and
time are the only parameters which, at least in principle,
are beyond the control of the experimenter and cannot

be reproduced st his wiil,l

And in the Encyclopedies Britsnrica we Iind this remark;

Host cosmolegical ¢onsiderations are based on the
80-calleu cosmolocical trinciple, which states that
on a large scale all rvositions in Bpace are equivalent;
irresularities are only local. Thus on e large scale

)

1

Max Jammer, Concepte of 3pace, pe 82,
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the universe is homo:éneous.l

idodern cosmology can proceed on this agsunption because

there is no evidence to the contraryy the differences we

can detect do not belong to the universe =g a whole. #Yhus

by themselves they do not prove the universe to be finite,
113, It is rather interestinz to note that Johannes

Kepler used an argument very similar to Aristotle's in

trying to prove that the univercse is finite. Kepler argued

(several years before Gallleo's astronomical discoveries

by means of the telescope) that the digtribution of the

Vceptible) has a definite structure. Assuming that the

aprarent diameters of the stars correspond to their real
diameters, and that stars egually bright are an equal distance
away, he argued that4since the universe would aprear diffepr=

ently to one not situated cn the earth (the stars would

- &prear auch bizeer), one must admit that the place of the

earth "is a certain particular glace and the main cavity
of the world.”. Therefore, since the universe is not homog-
eneous, it cannot be infinite.2 However, latér observations
by neans of the telescope (even by Galileo) did not confirm
Kepler's ascumptions. | -

1l4, Aristotle's other arguments contain other

suppositions which are no'longer held to be true or at lsast

1Encvclo edia Britannica, the article on "space-Time"
(1960, vol, 21, p. 10 by Kandor Laszlo Balazs,

2De stella nove in pede Sérgéntarii, Ch. XXI, pe 68G-
691 (Qpera omnia, ed. Frisch, vol. 11, Frankofurti et Erlsn-
gae, 59), cited by Hoyré, From the Finite Worlgd to the
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evident, For instance, he suproses that if one element

wvera infinite and another finite, the infinite element

would destroy the finite one by virtue of its excessive
power.l Such an opinion is reasonable if one supjoses that
the elenents are differentiated by contrary quslities, such
as hot and cold, wet and dry. Certainly, if what is hot

is infinite it will destroy what is cold according to its
nature if they are in contact. But we cdo not distinruish
the "elexents™ in this way todsy. It does not seem that
even sn infinite ¢ cese of nitrozen would destroy a smell
amourt of helium, nor an infinite excess of neutrons a

small number of electrons, i1f we can call even these, elements,
At any rate it is not clear how Aristotle's argument should
te applied today., Of course, even for him it could have
been only probable, since his fifth element was not sup. osed
to have any contrariec.

115, PBut 1if we can no lonser accept Aristotle's
arcunents asainst the infinite, how are we to take Aristotle's
entire trestment of the infinite? 1In the first place, as
was plain from the words of St, Thomas above, aristotle did
not consider these arguments as demonstrative. They are to
be taker sg only procbable, and probable only when viewed
fron the comnon opinion preceding his own. In fact, as we

shall see below, Aristotle's treatment of the infinite does

1Aristotle, 111 trnysics, Che V, 20%a2%; 5t. Thomas,
III Ih.sicorum, Lect. IX, n. 532(5).
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not stand or fall with these arguments. In the second

1lace we can give a probable argument which will take the
rlace of Aristotle's arguments for us. Since the most prob-
able way in which an infinite universe misht be considered

to exist today would be for there to be an infinite mult=
itude of finite bodies, to lead this notion into a paradox
might be considered a probable argument against the existence
of the infinite. Therefore, supposge an intinite aultitude

of finite bodiea te¢ exist, 1f one of these finite bodies

should be divided, ae infinite multitude would be increased.
1

= —Yet to-add something to the infinite seems to be impossidles

116, Of course, it is true that not all men: consider
it imrossible %o ;dd,something to the iﬁfinita. For exanmple,
take the folloﬁing remarks of George Gamow, a well known
lécientist and Frofessor of Fhysics at the University of
Golorado. Speaking of the universe before its expansion

he says:

"eesln Buch & highly cozmpressed state all the matter
which 48 now within the reach of the 200- inch telescope
must have occupied a sphere only thirty timee as large
as the sun. But since the universe is, and always was,
infinite, the space outside c¢f that sphere was also
occupied by matter, the matter which now liea beyond
the reach of the 200-~~—inch telescope,

The fact that material occupying an 1nfinite space
can be squeezed or expanded and still occupy the same
infinite space is one of the so-called "pasradoxes of
infirity."” It is best illustrated by an exan;le given
by a famous German mathematician, David Hilbert, in one
of his lectures.,

lThiF argument 1s given, in 1ts essence, by Vincent
Smith in his The Senersl Science of Nature, PDs 280=281.
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"Inagine," said Hilbert, "a hotel with a finite
nuaber of rooms, all rooms being occupied. W¥hen a new
client arrives, the room clerk must turn him down with
resrets. But let us imagine a hotel with an infirite
nunter of rooms. Yven if all these roomg are occupied,
the room clerk will be glad to accolodate a new customer,
A1l he has to do is to move the occupantt of the first
room into the second, the occupant of the second into
the third, the occupant of the third into the fourth,
und so weiter..., Thus the new customer can get into the
first room. Imagine now a hotel with an infinite number
of rooms, all occupied,"” continued Hilbert, "and an
infinite number of new customers. The room clerk will
be glad to oblige. He will move the occurant of the
first room into the second, the occupant of the second
into the fourth, the occupant of the thirad into the
sixth, und so weiter... Thue every second room (all odd
numbers) will now be free to acconnodate the infinity
of new customers.

In exactly the same way that an infinite hotel can
accomrodate an infinite number of customers without
being overcrowded, an infinite space ¢an hold any amount
of matter and, whether this matter is packed far tighter
than herrings in a barrel or spread as thin ac butter on
a wa§t§§e sandwich, there will always be enough space
for it.,.:

From these remarks it is clear that Dr. Gamow sces no
difficulty in the addition of something to what is already
infinite. But 1f such an addition should take mlace, would
the resultant infinite (say an infinite multitude or an
infinite space) be greater than it was before? If it would
be greater, it would seez not to have been infinite before,
If, on the other hand, the resultant infinite would not be
greater after the addition than before it, it would seem
that what was suprosed to be édded, instead of being truly
added to the infinite, merely disappeared. Therefore, it

must be admitted that in spite of the argument of Gamow,

1

Georze Gamow, The Creation of the Universe, pp. 3536,
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it appears probable that nothing can be added to what is
infinite and therefore that the universe cannot be infinite,
117. Under various other more concrete hypotheses,

one nay find other difficultlies which arise. For instance,

Heraann Weyl sayss

The infinite Fuclidean space leads to absurdities
if we assume that the masses are on the whole uniforaly
distributed throughout the universe and that Newton's
law of attraction is valid. Even though the gravit-
ational force of a constant mass decreases with the
inverse sqguare of the distance, the far-off masses would
then be so predoainant in the entire gravitational
effect that the total force exerted urgn any one star
would remain completely indeterQinate.

118.‘ Having substituted ar*uaents _perhaps more.

suitable today for those of Aristotle saszainst the existence

of the infinite,°

let us continue with Aristotle's treatment
of the infinite. Because there are arguments which seem to
prove the infinite cannot_exist, and others which scem to
prove it aust exist, Arietotle concludes that a distinction
must be made., It must be that the infinite does exist in

one way and does not exist in anothers> Thereforgg Aristotie
proposes that the infinite does not exist.in act, but exists

in potency only.

lﬁermann 7eyl, Fhilosophy of Eathemauics and Natural
Science, p. 108,

2It would be impractical to consider here Aristotle 8
more concrete treatment of the infinite in the De Caelo et

Yundo because @f the lack of space and because of the mnany
rroblems involved in the presuppositions to this analysis and
the oprosition of the present views of modern science to many
of these suppositions.

3Arlstot1e, III Fhysics, Ch. VI, 206all,
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¥e mu't kxeep in mind that the wora 'is' neans elther
what [otentially is or what fully is.

Further, a thing is infinite either by addition or
by division,

Kow, as we have seen, magnitude is rot actually
infinite, But by division it is infinite. (There 1is no
difficulty in refuting the theory of indivisible lines.)
The alternative then remains that the infinite has
rotential existence.

But the phrase 'rotential existence' is ambiguous,
#hen we spesk of the votentisl existence of a statue we
mean that there will be an actusl gtatue, It is not so
with the infinite, There will hot be an actual infirite,
The word 'is' has many genses, and we say that the
infirite 'i1a' in the sense in which we say *it is a day!
or 'it is the games', because one thins after another
is always coming into existence. TFor of these thinecg
too the distinction between rotential and actual existence
holds. %e say that there are Olympic games, both in the
sense thatlthey nay occur and that they are actually
cccurring,

¥hen we say something 13", we may mean it is ip rotency or
it is in act, When we say the infinite exlats in potency
we do not mean that it may exist later as 8 whole in act,
FRather, we mean it exists in rotency as a dey exists, partly
in act (the now) and partly in potency, The infinite can
never exist wholly 4in act (in material thinzs). Only ocne s
part of it after another exists in act, the part which iswin
act always being infinite.® In this way there may be an
infinite through division, as in magnitude, or through
addition as in both masnitude and number. Of course, the

finite which we actually take in maznitude by adding or

l1pid., 206al4.

In a sense, one aight say that no part of the
infinite ever exiates in act, Just as the now, which ig the
only "part®" of time which ever exists, is really not s part
of time. S5t, Thomas, VI Fiysicorum, Lect. XI, n, 861(2),
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_distence, and the third, half of_what remains after the
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dividing is permanent, whereas this ia not true of tine,
since today exists today, but will no longer be in act
tomorrow.l ‘
119, Further, if magnitude is added to magnitude

infinitely, the magnitudes-cannot be of the same size, for
then there would be an infinite in act, & mernitude BUrpasSs-
ing every determined masnitude, Fach massnitude added nust
be émallar than the previous,tbut it may have the sgnme

ratio to some term, Thus the first magnitude may be half

éf some given disteance, the second, half of the remaining

second masunitude has been added to the first. Inithis way
‘addition is possible infinitely without there being amy
naznitude infinite 4in ect,2 for by such additions one merely
approaches a definite (finite) c¢uentity as a limit, '

120, Rext Aristotle defines the infinite, Aauad he

says that the infinite turns out to be the contrary of what

it has been said to be, for "It is not what has nothing

outside it that is infinite, but what slways has something
outside it,"” Then he gives a sign that this is the case.t
Circles are said to be infinite, for one part can slways

be taken sfter another. But slthough & circle is sinilar

1,

St Tboqas, ITI }hiﬂiuorum, Lect. X, ne 376(7).
2

Ileo' IMNe 337(9) - 350(11)0

®aristotle, ITI Faysics, Ch. VI, 207al.
4.,

3t. Thomas, IIT EFhysicorum, Lecte XI, n. 384(3).
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to the infinite, it is not infinite properly speaking,
for in the infinite one must be sble to take part after
part without ever taking again any part previously taken,
Obviously this is not the caée with & circle, in which one
eventually comes back to that from which he began,l Thus
the circle is not ipnfinite, and the infinite i1s not that
outside of which there is nothing, The fact that a eircle
is pot infinite because one cannot always take another part
not taken before is a sign that the infinite c¢an be cdefined
a8 that which alweys has something outside it.

121y In & more general way, "that outside of which
there is nothing™ is a definition more aryropriate to the
parfect.a For if there is gomething which a thing lacks,
we tend to call that thing imperfect, In contrast, then,
we can see that Aristotle's definitionm of the infinite ia
suitable, because the infinite, as such, is imperfect, in
potency. HNow, the infinite differs from the perfect precisely
insofar as there iz something lacking in the infinite,
something outside what has been taken, and it differs from
what can become perfect precisely insofar as there is always
something more which can be taken. Thus the infinite is that
which always has something outeide it, that 1s, outside that

part which has been taken or is in act.,

lrvia,

a“t. Thomas, III ¥hysicorum, Lect. XI, n, 335(4).




84

_ 1224 Aristoile concludec his treatment of the

{i;> infinite by rafuﬁingithe five srguments glven above to

grow that the infinite exists, insofar as they may be under-
8tood to refer to the infinite in acte First he considers
tac third a:sument, which was that generation.and corruption
do mot fazil, Fow we can sec that in order to meet this
coudition it is z.% necessary that ;eneration ana corruntion
exist infinitely in a2ct, but only infinitely in potency,
gensrations (and also corruptisns) taxing place inisuccession.
Therefore, ic fzct, tais is no ar;uzent for tae existence

'1_ML”“MH.-m_Qfmtnefinﬂinitawin_act,wbnﬁ pnlyminwggtﬁncy,“wnich;AristutleWWMM.Ai

aduits to exist.l
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123, Second he considers the fourth argunent,
which was that it seems to tielong to the concept of finite
that it be linited by somethin. . Thus, each finite thing
must be limited by another either to infinity, or until
something infinite is reached, He answers this arsument by
distinguishing between touching and coming to an end. For
whatever touches, touches something. But whatever comes to

an end, needs not do so with respect to scmething else. It

comes to an end, as it were, in itself. Thus there need
not be something outside of what comes to an end which
terainates it or touches it, For is it necessary that what

is touched by one thing touches another, Thus, this arzument

1l
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is not valid.l

124, Third, he answers the fifth argument, which
is teken from the fact thet the imagination and intellect
do not give out in considering either number or na nitude.
From this it seems that the infinite exists. He answers
this obJjection by saying that 4t is absurd to suppose that
because we can think of something in some way that therefores
it is in that way. PFor we can consider someone bigeer than

he is, as much btigrer as you wish, but he remains the size

he is. Therefore, the argument proves nothing.z

125, PFourth, he considers the first argument,
which was that time is infinite, for it alwsys was and
always will be. Here he points out that this argument is
actually an argument showing that time is potentially infinite.
For the whole of time does not exist in act, but only the
now exists in act. Thua, time is infinite only potentially.3
126, Fifth, he considers the second aryument, which
wag that macnitude is divisible infinitely, The answer he
gives to this argument ie sinilar to the preceding one,
that there can be an infinite addition or division of
magnitude in potency only, and this 48 all that the arcument

provea.4

127. It remains, now, to consider the vslidity of

Liristotle, III Ehysics, Che VIII, 20sall.

2Inid,, 203al5.
51bid., 202a20,
*1via., 208a22,
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Aristotle's treatment of the infinite., What Aristotle

0.

wished to prove was that only the infinite in potency exists.
tiis argument seems to depend upon his having shown that it

is imrossible for the infinite to be in act. But we

adnitted above he has not strictly proved tais, TFor his
arsunents we have éubstitutﬁd gome which mi=ht appear more
convincing to us today, but which still do not prove the
voint., Eut, as we pointed out above,r Aristotle himself

was well aware that these ariuments did not strictly prove

nis point, Indeed, if one vroperly appreciates Aristotle's

ST Tanalyeis of “the infinite, he can see that the weakness of 00000
these arzunents does not entirely Underming his general
arguaent. For in considering his general argument we can

see that, according to his custoa, he uses qpposéd dialectical

o T O hrer sty i S e
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erguments (that the infinite does and that it does not
exist) to show that a distinction must be made (between act
and potency)es Having made this distinction and defined

i ‘the infinite, he then proceeds to destroy the arguients

| showing,that the infinite ip act muat exist. As with these
- argumnents, those asainst the existence of the infinite are
- used to lead into the distinction between the infinite in

act &nd the infinite in potency.

128, #hat should be our conclusion from this? We
find the tasis for our scolution in a remark which Aristotle:

made with reference to Ansaxaizoras irn book one of the Fig;psics.2

. lSee par. 110,
<;)3_ 2Aristotle, I Fbysics, Ch. IV, 133al7.
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Aristotle gays "e..s8md 1t is better to assume a smaller
and finite number of principles, ss Empedocles does.”
St, Thomas explains this remark as followss
««sile disproves the position of Anaxagoras through
a coararison to the oririon of Empedoclez, And he says
that it is better to make the principles fewer and
finite, which Eapedoclfs does, than many and infinite,
which Apaxagoras does,
The same princirle holds here. By hls treatment of the
infinite Aristotle has shown that it iz not necesssry to
propose the existence of the infinite in sct. Since it 1is
superfluous to propose more than is necessary to explain
the facts, by his treatment of the infinite Aristotle hsas
shown that at least on this general level of concretion,

6ne must not prorose the existence of the infinite in act,

lst. Thomas, I Fhysicorum, Lect. IX, n. 74(17).




FLACE ACCORDING TOQO ARISTUTLE

129, When #ristotle has finished his exanination
of the infinite, he begins to consider place. First, he
gives two reasons frca the nature of place itself why thé
natural scisentist must study place. “econd, he shows from
qounmindeterminatemknOﬁledgemoimitmthatmwenmustwstudyfitvlw»M?~m~»vJ
This is the way Aristotle gives the first two reasons, ..

The physicist must have a knowledze of Flace, too,
as well as of the infinite -~ namely, whether there is
such a thing or not, and the manner of its existence
and what it is - both because all suppose that things
whict exist are asomewhsere (the non-existent is nowhere -
where is the goat-stag or the sphinx), and because
‘motion' in its moet general and primgry sense is change
of place, which we call 'loconmotion',

The first argument which Aristotle expresses nar03 is that
because none of the things which do not exist are in vlace

(such as the goat~stag, which does not exist and is not in

rlace), whatever does exist is in place. Therefore, since
it bvelonzs to natural science to conﬁider those things

whicn are common o natural things, and place is common

ISt. Thomae, IV FhysXcorum, Lect. I, n, 406(1), 409(4),.
Aristotle, IV Physics, Ch, I, 208828.
5Actually beginnirg at "...both because all,.."
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to all natural things, it follows that it belongs to
nstural science to consider place.

130, Two observations may be made concerniny this
arument. First, the arsument to show that all existing
thin:s-s are in rlece i3 sophisticals, Understood as 5t. Thomas
understands 1t.1 the argument proceeds in two steps. From
the fact that if somethiny; Goes not exist, it is not in
rlace, it is 2ssumed that if something is not in place, it
does not exist. From this it is concluded that if something
exists, it is8 in place. The {irst step is 1lnvalid. From
the fact that what does not exist is not in rlace, it does
not follow that what is not in rlace does not exist.

131, However, Aristotle's argument itself is notl
sophistical., PRather, certair men argued from one thning to
snother sorhisticslly. Aristotle's argument merely consists
in arguing from a position go reached (sorphistically) by
others to the conclusion he desires by princirles which they
would accept, or which were commonly accepted. 1hus,
Aristotle's arzument is a dialectical one. Aprarently,

3t. Thomas took the argument in this way, for he says that

l“Et ad ho¢ probandum utuntur sophistico ar,uacnto
a positione consequentis., Argumentantur eninm sic. uod
non est, nusquan est, idest in nullo loco ests non enim
est cdare uvl sit tragelaphus sut sphinx, guae sunt guaedam
fictitia sicut chimaera., Argumentatur ergo gquod si id
guod ir nullo locco est, non sit; ergo omne quod est, est
in loco.® St. Thomas, Ibid., Lect. I, n. 407(2).
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they used a sophiaticai argument,l whereas he would nave
said that he used one il he thoucht the sophistical part
were actually Aristotle's own ar-umente.

132, In the secord place, even il it were zranted
that everything which 18, is in place, it would not follow
fron the argﬁment that the study of place belongs to

natural science, Rather, it would then telong to metarphysics

to study it.2 Yor metapnysics trests wiast is common to all
veing, natural science consideriag what is cosnvon to natural

thin-s alone. Joncerning this difficulty, 5t. Thomss says:

AR TS must be maid “that hers hg- argues from the ez

opinicn of taoee positing all being to be sensivle,
because they are not able to transcend the iraginavion
of bodies, anc accordinys to these, natural science is
first philosophy, comzon tc all beinz, as is ealid in
thie fourth book of the Jcta~“*sics.

Since the ancients tended to think that all existing things
were sensible, it would follow from their owpinien thau if

8ll tuin.s were 1a jlace, place must be studied by natural

science., In this respect it is plain that Aristotle is

asrely arsuing from an opinion common in his day.
133, Furtheraore, as we rointed out above,ait is
Aristotle's custom to proceed from the common opinion until

he has proved it false, Thus, he argued above that the

lagt 8ad hoc probandum utuntur sophistico argumento..."
St Thomaa, Ibid., Lect. I, n. 407(2).

Z"bed gl esse in loco convenit omnibus entibus,
videtur guod locus magis pertineat ad eonsiherationem.
metaphysici gquam physici,."” Ibvid. :

31bid.
4See par. 109,




91

infinite could not exist by an argument supposing the
existence of only four elements, even though later he will
arsue that there is & fifth element.

134, Aristotle's second argument is that since it
belongs to natural science to study motion, and since motion
canrot be known unless rlace is known, natural science must
discuss prlace also. HMotion cannot be known unless rlace is
known becauge local motion is the most general motion and
because 1t is motion in the "prinary sense", It is most
general motion, according to Aristotle, because there are
somne thin:s which have only local motion (the calestial
bodies). dence, if local motion and therefore rlace were
not studied by nastural science, certain comnsiderations
about some natural things would have to be omitted from
natural science., Local motion is the primary motion because

1

it is the motion which i8 primarily continuous™ and for

other reasons which we cannot discuss herc.a

135, When Aristotle has given these two argunents,
he wives yot another one. This is what he says,
The c¢uestion, what is place? presents many difilculties.
An exaninetion of all the relevant facts seems to lead
to divergent conclusions. Horeover, we have inherited
nothing from previous thinkers, whether in tgg way of
a statement of difriculties or of a solution,

It would seea that this passage may be interpreted in two

loee 8t. Thomas, VI Fnysicorum, Lect. V, n. 802(16),

2These are discussed by Aristotle in VIII Pg%sics,
Ch. VII and by 3t. Thomas in VIII Ehysicorum, Lect. LIV,

3aristotle, IV Fhysics, Ch, I, 208a33.




