Wheeler is right, we would be unable to give clear sense to the

idea of indefinitely small distances in our universe as itis.
Wheeler takes it that time as well as space 1s atomic. This might

o ._._..@m thought to follow simply from the atomicity of mﬁ_mmm.__m_@w,ﬂ_m_ﬁﬁ

- | __ Q@&A depends ultimately on the motion of something across a
- distance, and if the distances are atomic, so, it might seem, will

%m times be. But in fact matters are not so simple. For we can
i /imagine two clocks out of phase with each other, so that when
___m_””_m”WWmwm_””.__..m_mm__m__..____m___._____.____m__@am has moved ten atomic spaces, the: other is found to be one

-~ atomic space ahead. One response would be to reopen the ques-

o o tion of whether the spaces ate genuinely atomic (might not the
LT faster clock be moving a tenth of a space farther on every @mmﬁ_v.

iy o timeas atomic. It will make a difference if he starts from the
o Einsteinian idea of space time rather than from the simple idea of

- Butifitis firmly maintained that the spaces are atomic, does it
~follow at once that the times are atomic? Not at all; for one
gm@ﬁrm sis would be that the faster clock rests between beats for
~ afraction less time than the slower.™ e

[ confess that I do not know Wheeler's own ground for treating

space. H,__rowm__.._..W@E.m@mﬁ that the above discussion will show that
it is not an easy matter to make sense of the idea of time atoms.
One further difficulty would be that atomic times would have to

be times during which there was no change.

145. W_ ﬁ.mEm...ﬂmrm_ﬁo .&.wmwwmmmm to postulate a maximum speed for the movin
Wmﬁm.aﬁ n_.mm.Wm._,__Ea_ﬂ.ﬁ_m argument relies not on indefinitely high mﬁmm&m._. but only .mm
indefinitely. small ditferences of speed. | k T

86

Aristotle against

Frep D. MILLER, TRr.

1. Aristotle’s Continuum Thesis

Aristotle is deeply committed to the thesis that physical reality
is a continuous plenum. In Physics VI he argues that all physical

 magnitude, and hence every movement, is continuous, with a

view to arguing in Book VIII that one unmoved mover 1s re-
sponsible for the perpetual movement of the cosmos. For he
bases the existence of an unmoved mover on the claim that there
is always movement; and he bases the uniqueness of the un-
moved mover on the claims that what always is is continuous and
that what 18 continuous is one, so that there is a single cosmic
novement which is due to-a single mover. > This argument pre-
supposes that a movement which lasts for a period of time 1s
essentially continuous and one. A process might consist of differ-
ent successive movements, as in the case of a relay race in which
different runners carry a torch.” But since movements are dif-
ferentiated in terms of differences of moved thing, type (or path)
of movement, and time during which there is movement, and
since these are the criteria of continuity and unity, Aristotle claims
that (in the strict sense of “movement”) “every movement 1S

I am indebted to the studies of David Furley and Richard Sorabji, in spite of

~important departures from their interpretations. [ benefited greatly from Richard

Sorabji's perceptive criticisms of an earlier draft of this chapter. My treatrnent of
stigmé and semeion in De gen. et corr. [ 2 owes much to David Keyt. I also benefited
from discussions of Physics V1 with Christopher Shields and Victor Ten Brink.

1. Phys. VIl 6, 258b10~25926.

2. Phys. VIII 6, 259a13-20; 10, 267a21-24.

3. Phys. Vill 6, 259a1G-20; V 4, 227b3-2292a6.
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_Bﬁiﬁﬂnﬂm. ”* Hence, Aristotle nm_mm_@m moﬁnmmm __ﬁ.mm.”w _Eoﬂmgm_a ]
general 1S reducible to an zﬂnoﬁﬁm_nmmm._.__.E_&_mﬁ? of mmémam __Eﬁmomw
mmmmﬁggﬂm this argument for a wmgm_i@ﬁmm _E%m_ﬁmnﬂ VL i
ﬂrm_nc.ﬁﬂﬁﬂﬁg thesis and the arguments with E?nrf >H.._mm_.wo;
mmmm.ﬂ_&m it have a philosophical interest apart from the role of ﬁ.. m
thesis in this argument, “the way ex i_m.r.“___...:_.S?nw, Hm 0 ...mﬂ ”m
many tamiliar objections. In establishing that physical wmm_w s .
continuous plenum, Armnstotle upholds two nm:mﬁwmm_ omwmw m
damental significance for his science ot ﬂmEHm”_. first _E_m de -
m@ﬁmﬂam of movement is the same as that _ow.._m._wmm_m_ wﬂm_ tem; oM
magnitude (the thesis of isomorphism); and second, the m:.ﬂWEHm
.i m_.mozﬁscﬁg_. which 1s shared by qu.mgmm_r m_@wﬁm ‘and time
15 not reducible to any deeper structure __A?m. Emw_wm of _w_ﬂma_ﬂ_nww.__.
_Hq_v_..._m_Hrmmm principles exerted a long-lasting influence in the EWH
__w@ ry Qm science, until developments during the la st T.ﬂﬁ&m& _ <m_m I'S
_.Hm__._””m_ﬁw.mﬁogwn_ physics and higher mathematics. The possible value
.o__m,__..ﬁwm._mm_ principles for the future progress of science _Bmw not wm
E:wmwﬁwmﬁmﬁmm at present. But in order ___ﬁ.o._ﬂ.zmmwm_ﬁmmm __wrmw ﬂdM
| mHmE@nmﬁntH Aristotle, we must take into mm_n@.ﬁ_wd?_m _meim#w
__ érwnwrmmﬁﬁmm his concept of the continuous: __ﬂrm m@ﬁﬁomﬁ _z
__ ﬁqmw the nature and reality of magnitude and Soﬁﬁmﬂm »ﬁ”_ whi mm
Nmﬂe the FEleatic, the atomists, and the Emﬁ_@ﬁwmﬁm_ _.me. Ummo%
,mmvmm%wm. F his characteristic manner Aristotle ._Hmmgﬁﬂmwm& EM
M_mmow Mmﬂmmmw.m in his own terms and Qmmﬁmﬁ_ _noznm_ﬁﬁm in order to

2. ,Eam Dilemma of Divisibility |

Aristotle’s starting point is the arguments of the Emmmnm that

generation, change, and plurality are unreal. He presents his own
theory of the continuum as the only way out of an ancient dilem-
ma which seeks to show the absurdity of continuous Emmagamm

F..ﬁm generatione et corruptione 1 8 he states the objections of :mogm.
w_mnﬁﬁ men,” namely, Parmenides, gm:mm_ﬂwﬁ m_ﬁm _Nm_mo_ which
_ﬁ@_m“ atomists, Leucippus and Democritus, had tried to Emmw Th

first familiar objections turn on the alleged S_E_mm:?_ of Em_ ....m,oam

4. mu@m. V 4, 228a20.
5. Wieland 1962, pp. 287-38.
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but another objection Hmﬁwmmammmﬁmﬁ%maﬁé that reality is

divisible without containing void: -

In this regard [i.e., in the inability to solve the problem of the one
and the many}, i one believes that the umverse is not continuous -
but [consists in] what 1s divided Sﬂ_nzﬁ_mw._Emmm__ is no advantage
over _mmﬁﬁm”__ that %mﬁmmwm,ﬁmbw things, e, not one, mzm the void.
For [supposing that the universe is what is divided touching], if 1t 18 |
divisible everywhere, there is no one, and. hence, no many, but the
whole is void; whereas it {1t ¢ divisible] here but not there, this 18
like something contrived (peplasmend). For up to what amount {is 1t
divisible], and why 18 some af the whole thus _ﬁ_w%ﬁmwzﬂ_ and a

plenum, and part of it divided?”

The argument sketched out here, which 1 shall call “the dilemma’
of divisibility,” presupposes that the theory of the void is set
Lside. The fundamental question 1s whether a magnitude is divisi-

_ ually subdivisible into smaller units,

ble everywhere, i.e., perpet _
or divisible only down to some atomic magnitude, beyond which

subdivision is no longer possible. The first horn of the dilemma
starts from the proposition that magnitude is everywhere divisi-
ble and ._wwm_ﬁmm to the conclusion that ﬁwmmﬁmwggama thereby
reduced to no extension or, MOre dramatically, to nothing at all. 1
<hall refer to this as “the nihilistic horn” of the dilemma. The
other horn, which T shall refer to as ‘the “atomistic horn,” starts
from the premise that magnitude 18 not _every where_divisible,
leading to the positing of ex . _

What is the sense of “division” at .._E,@_H_WTmﬂmwdmi&ﬂﬂim%
distinguishes between two different types of division: physical di-
vision, which is “the diviston of something 1n such a way that
formerly contiguous parts are separated from each other by a
mﬁmm&.mﬁﬁm?&ﬁ:.mﬁ& theoretical division, in which “parts can be
%m.mim&mmma within [the thing] by the mind, even if the parts
_ . eparated from each other by a spatial interval.””
evidence that Aristotle had an inkling of Furley’s
ysical and theoretical division at Mefa-
"It is by an activity (energeia) also that

can never be s
There is some
distinction between ph
~ physics IX g, 1051a21=33:

6. De gen. et corr. 18, 325a6-12.
+. Furley 1967. p- 4-
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geometrical constructions are discovered; for we find them by

&S&Em._ If the figures had .__.Uw.m_w____.___w_r_,.m_m.m%_ divided, the construc-
tions would have been ov_ﬁmmmm _w__ﬂ_w _mm._.# 18 wrmﬂ_mﬂm__ﬁwmmmww_.__oBF
ﬁaﬁmﬁuﬁwmmwﬁ .. . Obviously, therefore, ﬁwm._@oHmﬁw_ﬁ_m&_@ mﬁmﬁzmm@ﬂ-
m_Qﬁ_mﬂoﬁm are Q_w_mno¢m_ﬁm_.&__.v%__wmwmm_ Uwaﬂmmz to act 554,.. .Em__wmm_moﬂ
is that the geometer’s ﬁgaﬁmm is-an mnEm_;w Ammmwmﬁﬁ .. " (Ross
translation). The text _?mmmﬁm &EEE&W but m__ _m_umw__mw _Hmma
suggest that the act by which a .._m_mcgm_ﬁmﬁ %S&mm m Emzmﬁ in
thought into two triangles represents an actualization of .m____ﬁoﬁm:-
tial, whether or not it is possible to divide the triangle into physi-
cal parts.” I shall suppose, therefore, that when Aristotle %mme of
atoms or indivisibles in the arguments of Physics SH _ _F_m_..wm. ESW-

L AALID LT QR QELLDR “NEA - & A s s e

Let us now explain that this argument contains a fallacy,. and where
the fallacy is. Since point 1s not next to peint, there is a sense in
which the predicate “divisible everywhere” belongs to magnitudes
and a sense in which it does not. When this is ‘asserted [viz., that
Bm.@ﬁ?@m_mmmﬁm divisible _mnm@i?mwm% ; m_mmam_._%% there is a _ﬁo_wﬁ
anywhere and everywhere, so that the magnitude must have been
" divided up into nothing—since there is a point everywhere, and so it
will be made either of points or of contacts. Yet there is a sense in
which there is a point everywhere, in that there is one point any-
where, and all of them are there if you take them one by one. But

ing of _%Emm which cannot be divided even by the geometer in ?m_ﬁ__w_m__ ﬁoﬂ EEm Emz o_sw @_ﬁm_wﬂ%_mﬁwﬁm " .moﬁmmnﬂmé o
thought. - o° other), and so they are not everywhere.”
ﬂ:m dilemma sets the context moH. much ot megzm__.m 11 553
58,_9@ nature of space, .._mB_m‘_,.._m.ﬁm ..EQE.@S_ F. De %mxmﬂmmm_m m._,w
€0 anzgm I 2, he recognizes that a .ﬁmmm_n_moﬂmﬂ_ H_M_m_aﬁn._,wm?
theory of magnitude comes to grief on the nihilistic horn but
argues that his own view escapes such difficulties. Throughout
Physies VI and in some passages in De caelo. _%mmwomm_ ww_m_mm nts
Emmgmam in keeping with the atomistic horn E.Emr show ﬁ_TH.
the hypothesis of indivisible atomism is a contrivance which
violates ”.__vm_mm_n assumptions of Emﬁrmgmﬂmm I m,g_:_ Q@qim the rest
of this chapter to the interpretation and criticism of _maw.n_imgm
related to this dilemma. My primary concern will be to uncover
the underlying m.mmmﬁ_m_m@ﬁm___E_E_nr _._n_Ho_wE w_rmmm_ mammﬁmﬂ_”m. o

The philosophical assessment of this passage involves difficul-
ties which are not fully addressed by recent commentators. Fur-
ley, for example, offers the following gloss: “It 1s impossible to
divide a magnitude ‘at every point,’ because points are not next
to each other; between any two points there is a magnitude. But
this does not entail that these are indivisible ”E_mmaﬁmmmﬁ every
H.zmmagmm has points on i, at which it may be divided.”" This
Eﬁaﬁﬂmﬂmoﬁ_ is unobjectionable, as far as it goes; but Aristotle’s
refutation has the appearance of a non sequitur. - Nhy should the
fact that points in a magnitude are not ” next” to each other lead
to the conclusion that a magnitude cannot be divided “at every
point”? ‘Why could not the proponent of the argument concede
‘that there 1s a magnitude between any two points .m_ﬁm_ still con-
tend that any such magnitude reduces to an ____@mmﬁmmﬁm_. of points
at which the line is divisible? Some additional assumptions are
required if this argument is to go through. The crucial sentence at
317a7-9, especially, cries out for clarification: “There is a sense I
which [this state of affairs] holds everywhere, in that there is one
[point] everywhere, and all are everywhere if you take them indi-
vidually, but there is not more than one (since they are not con-
m_m_nﬁmdmw,, so that [this state of affairs] does not _U.oE. everywhere”’

3. The N ihilistic Horn and bmmﬁo&m_“m Escape

In De generatione et corruptione Aristotle presents the nihilistic
“horn of the dilemma as m”_m”._..mumcﬁmi used by the atomists 8
refute their opponents who hold that Em_.mb_#ﬂ_mm is 5923_% di-
visible. He tries to show that his own Emo@_om Emmuwmmm as a
continuum escapes the dilemma by _&mmﬂmﬁwmamm__._Qmmmwmzﬁ.
senses of the claim that a magnitude is :mﬂm@?ﬁmam &imw&m. " In

10. De gen. et corr. 1 2, 317a1—9; tr. Furley 1967, p. 92.

8. E.g., noésis hé energeia, which Ross corrects to hé noésis energeia, in Ross 1936.
11. Furley 1967, p. 92. | |

g. Cf. also De anima 111 6, 430b20.
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(my Qmﬁmwmﬂezv It is not mwgmmﬁrmm nmﬁmE from ‘the n@bﬁmx#

whether the omitted words, here" amﬁammmgm& by “this state of
atfairs” in brackets, should be cﬁamamﬁooa as to diuaireton einai, “the
magnitude is divisible,” or as to stigmeén einai, “there is a pomnt.” It
remains unclear also what K&Emgmm means Uﬂ “there is not: BDE

than one” (i.e., not more than one ﬁoﬁﬁ anywhere), mﬁa ET% he
should take ﬂ.zm to follow directly from the fact that ﬁomi.m are not

successive and to lead to the conclusion that points are not every-

where. (If there is at least one point anywhere, &omm it zoﬂ Ezeé
that there are moﬁﬂm everywhere?)

In the restatement of the atomist’s argument, bbmwomm Emw%
some important distinctions which are not explicitly used in the
retutation but which one would expect to be relevant. The first is
@mgmmﬁ actual and potential senses of “divisible” and “indivisi-
ble.” It says that a magnitude could be actually indivisible (undi-
vided?) and yet potentially divisible (divided?) at any location
(sémeion), “but that it should be divisible everywhere  simul-

_Esgﬂm_% (hama) in potentiality would seem 8 be impossible. For
if it were possible, it would happen. . . "2 It is tempting to

suppose that Aristotle’s own refutation turns in some way upon
‘the distinction between simultaneous and successive division,
and this is certainly suggested by Furley’s rendering of the com-

‘pressed expression pasai hos hekasté (317a8) as “all of them are

there if you take them one by one.” Joachim goes further and

gratuitously translates “simultaneously” at 317a9: “Hence it is not
simultaneously divisible” for hast’ ou panté.® How does this dis-

hotioun. In the first sense, “divisible everywhere” applies to mag-
nitude, but the nihilistic conclusion does not follow. The nihilistic
m@ﬁnEmEﬁ. would follow from the second sense, but “divisible

12. De gen. et corr. | 2, 316b1g-23. The point of the parenthesis www;mu is to make
~clear that the relevant implication of the hypothesis that the line is potentially
simultaneously everywhere divisible is not that the line is actually both divisible
and divisible mmﬁﬁ.ﬁmﬂmaﬂm? (ouch héste hama einai nﬁnxa entelecheia, adiaireton kai
dieremenon); rather the yﬁﬁw_nmwoﬁ is that the line is [actually] divided at every
point [simultaneously] (alla digrémenon kath' hotioun sémeion). The glossator re-

sponsible for this passage uses the verbal adjectives as passive ﬁquﬁﬂwmu
13. Oxford translation; ¢f. Joachim 1922, p. 85.
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tinction help the refutation? Aristotle’s refutation turns on two
senses of “divisible everywhere,” diaireton panté or diaireton
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memwm

mdm@ﬁ%mﬂm: m@mm not mﬁ!ﬁ to- Emmggtm in: ﬂ?m sense.

‘these two senses? The E.nm%wmﬁmﬁaﬁm of Ross and Homngg ‘which

seem to me to be _G_S_E..wmﬁ?_.m@ﬁmoﬁ_ place the principal burden of
argument upon the sense of diaireton, treating the distinction as
one between simultaneous and mﬂnnmmmzm divisibility. Although

this interpretation is Eﬁgpﬁmﬂs@ in order to understand Aristot-

le’s argument it is also necessary to Emﬁmmﬁmw moﬁmmﬁ@zaimq
different uses of panté or hotioun. - o
“Successively, not simultaneously divisible.” Ross and Joachim
suggest rather different reasons why magnitude is supposed to be
“divisible everywhere” in the one sense but not the other. Ross
savs that a body “cannot be divided everywhere at once, for that
would mean that it has a finite number of points such that point
could be next to point and that the body could be divided at all
these points and dissolved away into nothing; whereas it has
potentially an infinite number of points, none next to another. ”*
This interpretation introduces a distinction between finite and
infinite numbers of points, of which there is no suggestion in the
refutation itself. There is, rather, an explicit distinction between
“one” and “more than one,” which this interpretation does rot
explain. Aristotle does indicate that the atomists had argued that
neither could the process of bisecting a magnitude be infinite (aper-
ios) nor could the magnitude be divided simultaneously at every
location.” But the second condition is presented as independent
of the first: it is not suggested that the reason that the line cannot
be so divided is that such divisions would follow from a firite
process and would involve a finite number of points. Nor does
Aristotle’s refutation allude to any false assumptions about the
.mEE&m of @o_im on a _Sm Eo%oﬁwﬁ WOmm s Eﬁm%aﬁmﬁoﬂ SO

e

om muﬂmﬂoﬁm upon mbw Bmm,E_Eam mo ?E.m not exist an Em_ﬁnm
number of points within the magnitude at which division could be
ﬁmw_mg%mmh and is not this all that is needed for the nihilistic
horn? ;

Joachim’s interpretation mocmém the text more closely. Em

14. Ross 1923, p. 100.
15. De gen. et corr. 1 2, 316b2g-31.
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cannot exist in a ma mmwﬂ de (with the de mm_ﬂ%.__m@_ﬁ_u._x :ﬁrmﬁ QWE. im-

makes use of the final ‘sentence of Pﬁmﬁ_@mm”ﬂ___m_____.__ﬁ.mEﬁmm_@ﬁ_ of the

ST . poe, e | . . | N amd Ty trivially - a point at which the
nihilistic horn." “For if it is divisible at the center, it will also be 1 mediately next to m ) and, hence, wﬁﬂquh 4 12””,”.% conclusion
divisible at the adjoining point; but {this cannot be the case],? for : magnitude could not be divided, does not mmﬁﬁwm. de. the magni

. o . L . 3 el can exist i e magnitude, the magni-
there is no place adjoining place or point adjoining point, but this that for any points which can exist in the magm 2

tude is divisible there. Joachim seems to have been no more Suc-
cessful than Ross in recovering a plausible argument ?oﬁ_.ﬁmmwo_ﬂ-
le’s refutation of the nihilistic horn of the dilemma of divisibility. "
In order to arrive at a satisfactory understanding of ?ﬁm.ﬁo_zm,.m
refutation, it is necessary to understand the mode in which he |
refers to points in the expression “divisible m@mi.\.ﬂ@mﬂm.: -
“Divisible at all potentially, not actually, mﬁm_zzm, ﬁoﬂwm. In
our passage Aristotle uses the phrases pante wmm gﬁ%ﬁ.ﬁ A_. mém@-
where,” “anywhere”) interchangeably with kata pan semeion and
kath’ hotioun sémeion (“at every/any location”).” wamﬁ.o_:m else-
where uses sémeion in the same sense as stigmé (Bonitz cites sever-
al wmmwmmwmv and 317a11-12 leaves no doubt that a semewon 18 a
ﬁoEEWm_ location. Nevertheless, Aristotle understands the ex-
pression “anywhere” or “at any location” to reter to mﬂnﬁ points
Oﬂq in a peculiar mode. He does not think & the &oﬂm% of the
quantifier as consisting of actually existing points on a line. moH to
concede the actual existence ot such pointlike Enm._:oﬁm MEOH. _mo
any process of division would be already to undermine _»P.Gmﬁﬁm S
H.m.mhmmoﬁ_ the crux of this refutation 1s that all the ﬁ@.ﬁﬁ in a
Bmwﬁggm _nm_mm@ﬁ simultaneously exist in mn”ﬁmmm@. |
Aristotle’s refutation presupposes 4 mﬂmﬁmﬁﬂﬁaﬁmﬁmﬁa.ﬁm of
the point, which is made more explicit m.wm.méﬁmwm. Em. conceives of
“the point as a cut (tomeé) or division (diairesis) in a .:bmh E% mw a
line is a cut in a surface, which 1s, 1n turm, a cut in a _mora.r. A
ﬁ_mwﬁw is a limit Qm%mwem_m line;? it is Em beginning or end of 3 line
segment.” Aristotle denies that points have _ﬁrm_ primary H..mmu:w% OMM
substances, precisely because points exist as divisions or limits.
The denial that points are substances rests, in part, upon a con-
sideration of the mode in which points exist. The operations in

is division and combination.”* Joachim interprets this as follows:
“If, e.g., the given magnitude has been divided at its center, it
cannot also be divided at a point immediately next to its center: for
there 1s no such point. On the other hand, the Bm_migam might
have been divided at a point immediately next to its center, instead
of at its center: for a point might have been taken there, instead of
at the center.” Joachim’s general interpretation of the refutation is
this: “. . . though there 1s a point ‘everywhere’ in the magnitude,
1n the sense that a point can be taken ‘anywhere” within it, these
points (i.e., ‘all the points of the magnitude’) are not immediately
next to one another: i.e., they are not ‘everywhere’ in the sense
that at all places of the magnitude simultaneously there are points.”"
EmnEBm “1.e.” implies that the denial that points are immediate-
Qﬁmﬁg ‘each other is equivalent to the denial that points exist
_mwﬁﬁmmwm@ﬁmq mﬂm@éﬁmaw in a magnitude. But how has this
‘equivalence been mroﬁﬁﬁ What would be absurd about saying
‘that all the places in a magnitude have points and that between
mﬁ%ﬁée points 1s at least one other wmzzu The interpretation
seemingly makes Aristotle’s argument a non sequitur. Joachim's

v r——ermm
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| m“mm_Eﬁmgﬁ_nm@ﬁ. of 317a10-12 seems, moreover, to be internally in-

T e e e W [

~consistent, for he says both /the magnitude cannot be divided,

LC b

~immediately next to the midpoint, for there is no such point” and “if
the magnitude had not been divided at the midpoint, it could
have been divided at the point immediately next to it.’ '/The second
statement entails the existence of the point whose existence is
denied in the former statement! Joachim seems to mean that for
Aristotle, if a magnitude 1s divided at some point, say m, then
there exist other points of the magnitude, e.g., the point “im-
mediately next” to m, at which the magnitude cannot at that time
be divided. But the premise that one can describe a point which

20. Cf. De gen. et corr. 1 2, 316b11, 20, 22, 25, 31.

1. Metaph. X1 2, 1060b12-19; 111 3, wogwﬁml@ﬁ_
22 ?EEMF IIl 5, 1002b1o; X1 2, 1060b16; X1V 3, Hg_@ovm.
Mw. Phys. 1V 11, 220a10; Ps -Aristotle, De lineis insecabilibus 4. g71a18.

24. Metaph, XIV 3, 109005—9.

16. This sentence is omitted in Furley 1967 (p. 92) for reasons not given; cf.
Joachim 1922, p. 85.

17. Lt Joachim 1922, p. 86, who attributes this reading to T. W. Allen.

18. De gen. et corr. I 2, 317a10~12.

19. Joachim 1922, p. 8s.
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e of which points exist or do not exist are not processes of atione et corruptione 1.2 18 provided In Aristotle’s: criticlsms ot

Ll B/ IVIILL R, K,

coming to be or ceasing to be: N . i 7eno’'s dichotomy m.wmﬁ_ﬁ_ma__”_ﬁ____.._E_Q_mL,_._.mm_. <Ewm5§mﬂ%mﬁ oten-

| _ i tial and the actual are different, SO that any " _Emm_m_.oﬁ (hotioun
-+ - points and lines and surfaces cannot either come to be or cease semeion) between the two extremes of the straight line is, poten
| - .son), but is, actually, not {a midpoint], un-

o h,, an cithes
X w_ﬂ when ﬁw.m.m. now. mﬁ.ﬂ wﬁﬁ now do not exist. For when bodies = tally, a mid oint (me
ouch or are divided, their limits become one at once (hama) whe 1 atly, 1ap o ‘ PN fand and starts to
their bodies touch and two when they are divided: hence M h ﬂ:z 3 less [a moving body! divides it by coming 0 % ° . d endi

. _ . | L / | L_ e wnen the i+ . T . : ‘At e A etarting-point and enaing”
bodies are combined, the limit does not exist but has perished, and 4 move agatil. Hence, the midpointis a m,ﬂmwﬂmm P di aint mwﬁ
when Emw. r.w,am been divided, the limits exist which did not exist £ point, a starting-point for the later part and an ending ﬁ sl
_um_?:.m (or it is not the case that the indivisible point is divided into i the earlier part.”” When a moving body moves neaiﬂﬂﬁmw
two), wﬁM _M mrms limits come to be or cease to be, from what do thev i along a co ﬂﬁﬁ_ﬂoﬂ.m_._.ﬂm? Aristotle savs, the points along which 1t
ﬁogm G / & : h w . ; NESS ! - | o . .. ] .

- - he contrasts them with the goal at which 1t

is thereby made actual.” Such lan-
ded that points are thought ot as
s, actualized by bodies comng to
s S | : AT .‘ ristotle speaks also of producing
of operations performed upon substances (or, more precisely a halt and moving mmmﬁw A abmﬂ__ He concedes the pomnt
upon magnitudes, which are themselves limits or aspects of sub- { points by mental acts Suct mm.m@ MWE de can be repeatedly
stances), such as combination or division. Throughout De oener- made Dy Zeno that any mﬁﬁw Bm_m. ST rmber ol,w |
atione et corruptione 1 isto 1 _ > cocted ad infinitum, so that it contains an infinite NUMPE _
itione et corruptione 1 2, Aristotle also assumes that points come bisected ad . dooint at which each half 1s further
Into existence through certain operations by which a magnitude is halves; and since the m _mows N | L infinite
subdivided, “whether by bisection (kata to meson) os by ! bisected is a sémeion, the finite magnitude mom;mﬁm an H _ __
method in L7 A e ctotle omo: & I DYy any ber of pointlike locations. Nevertheless, Aristotle denies that
n general.”™ Aristotle envisages a process in which a number O P | . _ smeion exists
magnitude is divided bme point “i _ h smein need have actual existence, because a semelon
5 5 divided at some point “into separable magnitudes these ¢ | | ost part, the
which are smaller”; these can actually be se _ _ boundary between two halves, and for the most part,
other or rejoined at ﬁwmﬁ:ﬂ_owﬁﬂ.m@ | m,.mﬁm.momm has his attenti halves exist only ﬁo.ﬁmﬁﬁwzmﬁw .Edm ls a nﬂdnwaﬁwmﬂﬁmimﬁ )
throughout on bisection, e m. “when he mm%m. 2 point or mMMMMM istotle’s refutation of Zeno's dichotomy ﬂwﬁmwﬂoximﬁwm Kf.wmﬂw M
(haphé) “is always one contact of two things.”” When a line seg- concedes to Zeno only gmﬂ in oﬂm.a t  reach 5 rer of half
ment is bisected, w T e . 5 hody must pass through a potentially infinite nUMDEL O
sected, we obtain two segments divided (and capable of ody must pdass HERERET o _
contact) at one point. Aristotle also assumes, in another argu- distances.” If the body were s her of stops
ment, that if we can obtain points by dividing magnitud ; ber of halves, it would have to make an infinite number of 59
should be able to obtain Emmaﬁmmmm by _.owim_mm Smmmrww ﬁw. «M m and starts. It is not a part of the essence (ousia) MM a finite :,Emﬂﬂ
. magnit ints. tarts.. NOL A PALS s subdistances—or Of
Since we cannot do £ S Ecxs . ¥ . : . . ude that it contains an _Sﬁﬁﬁmﬂﬂg er Ol AN y
o > can 10 Em .Exmw QEO points in contact simply coin- tude that- LS AT i’ hotioun semeion as “at
cide and have no extension), we cannot do the former.”
A clue to understanding the use of hotioun sémeion in De gener-

moves are potential;

_bimgzm says, in short, :mGEm things, like points, either .mxwm.ﬁ or comes to a StOp mﬂm.ﬁgnr_ ,

mow,o,mmﬁmﬁEnrcmwmoﬁﬁmgg9,nmmmwﬁmSwm.:wm:mﬂnm .ﬁa
e acei -] laire 27 vl L . __ 1 ~ntial divisions in magntuae
points have accidental being.” They exist or do not exist in virtue 1 potential divisi - INABIEt

vl

W,

rraverse an actually infinite num-

ﬁogwm_.-%..Emmmm\.___bimgzm understands _ .
o Jocation” when he concedes that a magnt-

any ﬁoﬁmumw_@ existin

25. Metaph. IIl 5, 1002a32-bs; cf. XI -
26. Metaph. VIII s, S&MWNHWN. 3 2000070
27. Metaph. VI 2, 1026b22-24.

23. De gen. et corr. 1 2, 316a19-20.

29. De gen. et corr. 1 2, 316b28-2g9.

30. De gen. et corr. 1 2, 316b6-8.

31. De gen. ef corr. | 2, 316a20-34.

32. Phys. VI S, 262a21-20.
33. Phys. V1L &, 262b30-263a1.
34. Phys. VIl 8, 262b6-8; cf. 263a25. _.
35. Phys. VI 8, 263a28-2g: en de {0
entelecheia alla dunamel.
36. Phys. VI 8, 263b3-5.
y7. Phys. VL 8, 263b5-9.
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DKED U, VHLLER, JR.

 tude can Um %SLm& :mw any sémeion,’ “in 'm generatione .ﬁ, %Eﬁﬁ-
tione I 2. And ‘since he ﬁﬁ&mwmﬁmﬂam .&m sémeion as @mn@EEm

actualized only through an operation such as bisection of a line
segment, to say that a line is “divisible at any location” is thus to
say that any subdivision can itself be turther subdivided.

Aristotle refutes the nihilistic horn, used by the atomists, by
showing that even though division is possible and a point exists
everywhere in the potential mode, it does not follow that magni-
tude reduces to points. For the existence of every actually existing

point is conditional upon the existence of two segments with

EmmEEQm into which the subsection is 95&@& This Eﬁmwwamﬁm-
tion makes the best sense of a difficult passage on which both
- Ross and an?g founder: “Yet there is a sense in which there is

~a point for: the EmmEEmm is divisible] everywhere, in that there

is one point mﬁ%érmam and all of them are there if you take them
one by one. But there is not more than one (since they are not

__nowmmnmgam_ to mmm: other), and so they are [or: it is] not
__ .mégérmam % The E@am “there is not more Hrmz one” mean that

in any section of a magnitude only one pomnt can be obtained by
the process of bisection, viz., the midpoint. There is a point

_ mdmwﬂéﬁﬁm in the potential mode: in any section obtained in

‘the process of repeated bisection, a further point can be obtained.

But there is not a point “everywhere” in the actual mode, because
all subsections of the given magnitude cannot be simultaneously
divided. The latter fact follows from Aristotle’s conception of

magnitudes and points: at any stage a. Emmé.&&m or section of
magnitude is divided only if there are two lesser subsections and

a point at ETHT these are divided. Aristotle’s reasoning could be
evaded only if, at some stage, subsections were divisible not into

still smaller subsections but into something else altogether, viz.,

unextended wGEﬁm In order to rule out this alternative, Aristotle -

adds the sentence at wmemeﬁ “For, if it is’ %SEEm at the center
(kata to_meson) it will also be divisible at Em m&oﬁgm ﬁ@ﬁ but
(this cannot be the case), for there is no location adjoining loca-
tion or point adjoining point, but this is division and combina-
tion.” The use of kata to meson at 317a10 E%rmm that Aristotle is

38. De gen. et corr. 1 2, 317a7—.
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herwm.HGﬂﬁ ﬁmmnﬁﬁur ELﬁ h.wrCu,_,Eupu

mﬁﬂmmmﬁm a &ﬁm&ﬁ E.Enr isa ﬁmmm in ﬁrm wmnﬂﬂmﬁm @w@nmmm @m. |

‘division kata to meson by which the magnitude is divided up.*

Aristotle denies that the BmmEE&m could consist of wgzs%m
locations or be divided up into points, because neither of these
can be “adjoining” (echomené) or “in succession” (ephexés). The
latter claim is broader than the former,® if the definitions of Phys-
ics V 3 are wm_.mdmg here. Since “adjoining” is defined as “in suc-
cession” as well as “touching,” to Ewm oi “in succession” is to

rule out “adjoining” but not vice versa.*
A thing in succession to another, by Aristotle’s account, is such

g WP Ny

that (i) between it and its ﬁmmmmnmmmcm there is nothing of the same
kind as it and its predecessor, and (ii) it is “after” (husteron H) its
predecessor.? We might take the H&mr@smr% between the left
half, b ‘and the Emg halt, ‘B, of a line. mmmﬁma as a ﬂmﬁm%ma of

ﬁrmmm 1S No mmmBmE Eﬂ Amv m is mwﬁmu. A. mﬁr these n@ﬁ%ﬁoﬁm
are relevant to Aristotle’s claim regarding the impossibility of con-

‘structing a divisible magnitude out of points, as is shown by his

criticism in Physics VI 1 of the theory thata line is merely a succes-
sion of points. He shows that if a pair of points satisfies either

Il-.a ey i

R ] ..._I-u..ll.-.l. 1-rn ..._. Lo

one of these conditions, it ﬁmnmmmwﬁq mmq;m ﬁwm o«rmﬁ .,fm 2 and b

.......

are ﬁo:,;m on a line mmmﬁmﬁ and we suppose that b {5 in succes-
sion to a, then we will have to suppose that (i) between a and b
there is no point, in which case the two points, like the two
segments A and B, will touch. But two points that touch would

.__|H i T e R L AL L

have to do so “as Ero_m Eﬁr ire.hm: mﬁ&?,?ﬁm be mﬁEmJ

R AR R e

[ L ———r TR o

852&@3 “"In whic |
hand, we stipulate z:ﬂ 9: w 18 mmmH a, Eﬁ.m EH: wm a ﬁmﬁ @m the

il JCH .n...u._IJ..r.

line segment separating b from a, and in: any part of a line seg-

A — = e B g 2d

ment there are points.”® So m n@ﬁ&E@b 1 (i) 18 fulfilled, condition (i)

Lot TF ] L LT EF R

St ekt T e T

is violated{ “In the case of points, ﬁrmﬂ the two conditions re-
@Eama for succession are Enogﬁmﬂgm } SO ﬁrmﬁ there can be no

39. Cf. De gen. et corr. 1.2, 316a19-20.
40. Cf. De gen. et corr. 1 2, 317a9, 11, 15.
41. Phys. V 3, 227a17-b2.

42. Phys. V 3, 226b34-22726.

43. Phys. VI 1, 23122¢9-b10.

44. Cf. Phys. V11, 231b2.

a45. Cf. Phys. Vi1, 231bg; V 3, 227a31.
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_evmwmsaz 5\ which an- mxﬁmJ&m& magnitude. neﬂE be compound-
ed out of points. By the same token there can be no @ﬁmﬁﬂoz by

which an extended magnitude is entirely divided into points. A
magnitude can be “divided everywhere” only by a process in
which a subsection is divided into further subsections, but there
1s never a stage at which there are no more extended constitu-
ents. _

In conclusion, a magnitude can be :a?ﬂmm_,.ﬁ__m%mﬂﬂ%rmwm_q_ only
by a process in which a subsection is divided into further subsec-
tions. There is never a stage at which the division _wm._.n@Eﬂ_ﬁmm
and the line consists exclusively of unextended constituents. For
an actually existing point necessarily presupposes the existence of
extended magnitudes which have been divided. Hence, the divi-
sion of a line must be successive rather than simultaneous, and it
occurs * ‘at every point” not in the sense of actually existing points
but in the sense of points which could mark further subdivisions.
Aristotle’s retutation of the nihilistic horn relies upon his own
“constructivist” conception of a point as an mmﬁmmnﬁ& feature of
extended magnitudes undergoing operations.

4. The Atomistic Horn

~ The ditticulty which arises for the atomists in the dilemma of
divisibility is that their denial that division can go beyond a cer-

L.hﬁ.....lu..l.u..r..:.r ..........

wmﬁ%ﬁa IS n@bgdmm i Hﬁ De %&m IIT A bﬁmﬁomm neimmam %R

Em?mﬂ.& tics.* ,:,:m source of zpm &;mnﬁ:w T ﬁrm mggwm? com-

mitment to a “smallest magnitude,” elachiston megethos.® The

L ST P S e

charge is developed more fully in Physics VI. It is important to

U||jl-ll|
Tt

recognize that this is the main objection to the_atomic theory,

- JAp— Jnr...l P P Ly i
T T - L LU .

. II.I (RS-

Enie pinlylig PN o PR P
.:.I,Iv[.....r“._..c.oﬁ,.lr TP :.E.........E.n._..._.l..?.l

rather than the argument that a ‘magnitude is not neﬁﬁammm of

¥

Mm%SmHEmm which appears in Physics VI 1. Critics have com-
EmEmm that this latter argument contains “loopholes” through
EF%_ an atomist could slip.¥ Aristotle’s argument turns on the

46. De gen. et corr. 1 8, 325a6-12.
47. De caelo 1l 4, 303220-24.
48. De caelo 1 5, 271bg-11.

49. See, e.g., Furley 1967, pp. 114 ff.; also Richard Sorabji, who interprets
231b10-15 as directed against atomism (in chapter I, nn. 57-58).
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- Anistotle mmmwﬁmﬁ the Eﬂaﬁymﬁm

~claims that ?m Hﬁmgim%wmm mmﬁﬂo.ﬂ be: 5 noﬁﬁmﬁ E:r or 5 ﬁﬂmmmm|

sion to each Dﬁrmw and. m:mmm%ﬂ it doozw cases ﬁrm mamﬁﬁma begs
the question against the atomists by mmmmﬁw:m ‘that indivisibles

have no magnitude. mﬁn it 18 &.ﬁwmi whether ‘we " should inter-

pret ﬁ%m,“ .@wmmmmm as.a Hmmcg:oﬂ of mSBEE ﬂ:m doctrine under

..........

Dl JONE SETRC N D

attack explicitly takes the indivisibles as points, and the argument
turns on the claim-that points cannot be continuous, or touch, or
be in succession. It is unlikely that Aristotle. would confuse atomic

e TS
\hl.—h.-—l"ll-.l.--Ll‘Jul

Emmggﬂmm with meﬁﬁm for in the argument of De generatione et

|-l|.‘—|.-|"".|. .

corruptione 1 2, ﬁgnr we have been examining, he is considering

an argument 1n which the atomists criticize their opponents for
reducing magnitudes to points.* And the argument which opens
Physics VI 1 employs many of the same claims as Aristotle’s cri-
tique in De generatione et corruptione I 2, in particular the claim that
points cannot be n succession with points.® Moreover, Aristotle

himself makes the observation that while ﬁomﬁmwm entities cannot

1 the context, he re-

be successive, atomic times can be*

‘gards this fact as problematic for mSBﬂmBﬂ ﬁoBEmﬁSSS can be

excused for construing Aristotle’s argument in Physics VI 1 as a ref-
utation of atomism, since Aristotle himself says at Vi 2 that it has
been proven that it is impossible for something to be [made] out of
atoms (ex atomon).” Aristotle’s reasoning about atomism not infre-
quently ___mﬁ“wmmﬂm__Eﬁm%mm__@m_mE_._mm_.Wm uses_the word atomos impre-

. e i .
plin ' o Ham o FTIN E TON R ]

mmwwwﬁmamﬁmﬂ _mmm_w_ﬁTm,hmH._E..mBﬁ.EﬂmToE_m..wm_Swmﬁmm_Bmmm-
ing simply “indivisible” and as referring to the no:#m under fire
in VI 1. Aristotle elsewhere refers to an atomon nun,” which is a
pointlike instant® that should not, I think, be ﬁmmm_mma_ with the
atomos chronos of VIII 8.%* For instants, like points, cannot be suc-
cessive, whereas atomic times can be. It is important to draw such
mo_ﬁnmwgm_.w&mﬁ_wﬁnﬁoﬁm more sharply than Aristotle’s loose termi-
nology would seem to warrant; otherwise we lose sight of signifi-
cant features of Aristotle’s argument. In general, when Aristotle

50. The two positions are clearly distinguished at 317a13-16.
s1. Cf. Phys. V1 1, 231b6-7, with De gen. et corr. 1 2, 31729-11.
52. Phys. VIII 8, 26433—4.

53. Phys. VI 2, 232a23-24.

54. _ﬁrﬁw IV 13, 222b8; V1 9, 241a25.

55. Eﬁu. VI 9, 241a5-6.

56. Phys. VIII 8, 26423—4.
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speaks of an “atomic Bmmggam &QE% Emwmgm in mpm E@Emmﬂ
or in De generatione et corruptione,® he has in view moﬁmwrwﬁm with
magnitude, as the terminology Emwnmﬁmmwﬂ 18 a muistake to criticize

him for assuming otherwise. This is important for an understand-
ing of Aristotle, because his most important criticisns of atomism
are criticisms of atomism as a theory of magnitude/ _

The gist of Aristotle’s objection against atomism as a theory of

e Bl
T e e e EE S e S ERE S - Pt T Sy

— I 1|.r...-lb.|.:|}. .........

L

is alluding to the theorem, “it it is possible to take a_magnitude
smaller than any given S_wnwmam._m "® As 1 mrm: try to show, this
ﬁmsﬁﬁm is QOmm? tied to other principles which Aristotle em-

“magnitude is identified by Simplicius, who reports that Aristotle

 ploys in his arguments against atomism in Ph ysics VI e.g., if a

Uty
1
T e,

~ given magnitude is traversed by a moving body in a given time, a
mﬁm:mw magnitude will be traversed by a body moving at equal

7 velodity in less time or by a body moving at a lesser velocity in the

mmgw:mr 93 one can &Em%m take a mEm:mH. mag

[ ot L

- same time. Aristotle is convinced that he can use these _principles

Lt T ==y — |11.| HLT L FH T L

___M__WS mmﬂmwzmv Hﬂﬂ@ﬁmzﬁ Bwn_mmwobm Wmmmﬂm on Em mSQE ?m@?

ﬂﬁm mza Eoﬁos are. mm@EG%En mmnr wrmw m:”rma m: Eamm oﬁ

| ﬁrmg rmdm an m.wogwm structure, -or all three are-continua.’ mmgsm

f&t%{r

on the basis of this thesis (and another premise), he thinks he can

:ﬁmm Ems mzw

5. The Isomorphism Hrmma mzm the Umﬁqmzﬁﬁ

om kﬁomﬂm Time

The MmoE@%EmE, thesis is stated in the following terms: “The

same argument applies to Bmmagawm_. “time, and motion: either

they [all] are composed of indivisible things and divided into
indivisible things, or none [of them] is.”® Aristotle believes that
he can demonstrate a necessary connection between the continui-

ty (infinite divisibility) of Bmmggmm _wsm time, and hence _“% con-

.||

57. Phys. 1 3, 187a3.

58. De gen. et corr. I 2, 316b32; 317a1.

59. Diels-Kranz 1968, 68A48a; cf. Furley 1967, p. 88,
60. Phys. VI 1, 231b18-20.
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}Emgmm mmmﬁmﬁ gm bwtgpmwm

ﬁmﬁ@ﬁﬂ@? between. ‘the atomicity Qmﬁﬁm &HSEWME% or Eﬂgmﬁm

indivisibility} of magnitude and time.* ﬂrm Bm%mm._mznmm theorem

that it is always possible to take a mgmzma Emmﬁ:ﬂmm m:mﬁ any

given Bmmﬁmsmm holds: for spatial Emmggmm if and @E% if it holds
also for time and movement. He mﬁ@mmﬁﬂmﬂﬁw argues that the
theory of atomic time 1s- inferior to the theory of continuous time -

_— A, o

- P e ..]..-.-.S\......IS. -

because: it does not ﬁmaE: a Brmwma analysis of coming to be.”
Hence, insofar as atomism is committed to such a view of time, it
is vulnerable. Aristotle also develops a general argument that
atomism is unable to provide a coherent account of motion, but
before considering this general argument, we should assess the
arguments for the isomorphism thesis. )

The thesis that magnitude, time, and Beges all have the same
structure is presupposed when Aristotle infers that one of the
three is continuous because another is: “For because magnitude 1s
continuous, motion is also continuous, and time because of
motion.”® In asserting that they are continua, Aristotle presup-
poses an account of the continuous which rules out atomism:
“Every continuum is divisible into things which are always divisi-
ble (diaireton eis aei diaireta).”® A continuum is always divisibie
into other continua. But the isomorphism thesis could be, and
evidently was, mnmmwﬂma by Aristotle’s atomist opponents, in-
cluding Epicurus.” Let us call such a doctrine, which takes mo-
tion and time as well as magnitude to be atomic, pure atomism. In

~chapter I Richard Sorabji suggests another, mixed version of

atomism, according to which magnitude and motion are atomic

but time is continuous. According to this theory, as an object
moves from atomic magnitude to atomic magnitude, there 1s a

divisible stretch of time during which it occupies, or lingers at,
each atomic magnitude. This is a “cinematographic” theory of
‘motion. Sorabji’s distinction is a mest important one, for it cannot
be assumed that a refutation of pure atomism will be a retutation
of mixed atomism.

One strong link in the isomorphism thesis 1s z:m &ES that if

61. Cf. Phys. VI 1, 232a18~22.

62. Phys. VI 8, Mm.uw.@lmmﬁm
63. Phys. IV 11, 219a12-13; cf. 219b15-16 and VI 2, 233a11-21.

64. Phys. VI 1, 231b16.
65. Cf. Furley 1967, chap. 8, and Sorabji, chapter II, section 7.
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magnitudes are- Eﬁﬁmﬂgm %mﬁ 5255 consists of indivisible

~ moves or “jerks” (kinémata). Aristotle’s mﬂmﬁgmﬁﬁ goes: “Let it {the

~ atom] change from AB to BC . . and let D be the time in which it

18 changing in the wﬁgmg sense. Therefore, with respect to the
~time when it is changing, it must be either in AB or in BC, or part

| of it must be in AB and part in BC; for everything which is chang-

~ing is thus. But some of it will not be in each of these; for then
there would be a part.”* In Aristotle’s view, one can say that the
object “is moving,” that is, is undergoing a process, only when it
is partly in AB and partly in BC. For when it is wholly in AB it has
not yet started, and when it is wholly in BC, it has already
moved. Hence, there will be no continuous process of moving out
ot AB and into BC. %rm object simply Onnz?mm one place and then
‘another.

Other links in the thesis are rather more problematic, especially
those from atomic magnitude to atomic time and from atomic
motion to atomic time. For mixed atomism seems to describe a
‘way in which an object can move in jerks across discontinuous
~magnitudes in a continuous stretch of time. Aristotle provides
mwmﬁzmﬂm which would, if successful, rule out such a theory.

T

6. Hrm Link Um_mémms kﬁoﬁzm meggam mm&
R@SEH Time

The first of these _Ewmnogmm at the end of Physics VI 1 and
continues into VI 2. The argument as Aristotle sets it forth is
certainly not free of difficulties. Nevertheless, if some important
qualifications are placed upon the argument, it can be shown to
have some merit. |

As it stands, the principal argument for the isomorphism thesis
in Physics VI 2 is unsatisfactory because it is circular. The circular-

ity arises in the following way. In the first part of the argument

Aristotle shows that certain commonsense theorems about mm.mwmﬁ
and slower things follow from the assumption that magnitude is

continuous;” and in the second part of the argument he reasons,

-

mmwgmﬁwchw#owm?uw“nm{:mﬁgmlwmwﬂﬁﬁ mﬁfolwo mszmS
Parmenides, 138C4-139A1. |

67. Phys. VI 2, 232a23-b2o.
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| Bmmﬁugmm viz., m

kﬁﬁymwﬁﬂm mmmwﬁmﬁ ﬂum Erﬂcmﬁgu

on the Wmmwm of mﬂmw moggammmﬂmm gmtwmgm mwoi mmmﬁmw mﬁ&

slower ﬁgﬂmm that if EmmEE&m is m@ﬁﬂﬁﬁ@ﬂm then so is time.
This reasoning is circular, however, dumnm.ﬁmm in the first part of his
argument Aristotle tacitly assumes that time is continuous so that

he can derive his commonsense Emou.mgm from the assumption

that Emmﬁnm&m is divisible. Consider the two parts of the argu-
ment in reverse. In the second mmi of the argument Aristotle tries
to show that time is continuous.® He alleges that it has been
proved™ that if A is faster than B, ﬁ?mﬂ if A traverses the same
magnitude as B, A will take less time than B. He uses this com-
monsense ﬁrmonmﬁ to.show that the time t; in which the slower
object traverses a magnitude m; can be divided, since the faster
object takes less time, viz., t;. He makes implicit use’' of his other
commonsense theorem, that if A moves faster than B but takes
the same time as B, then it traverses a greater magnitude than B,”
to show that the magnitude m; covered by the faster object A In
time f, can be &dﬂm&y since the slower object B will cover a lesser
. And so it goes: the former theorem can be
used to divide _Edm E& the latter theorem to divide magnitude,
in an unending alternation. Hence, since magnitude is con-
Hnuous, so 1s hime.. | |
Aristotle proves the commonsense theorem that faster things
cover the same ground in less time in the first part of the argu-
ment as a corollary of the assumption that all magnitude is
divisible.” He proves this by first establishing the lemma that 1f A
is faster than B, then given any magnitude which B covers in a
given time, A traverses a greater magnitude in a shorter time.”
Given that A takes less time than B to cover a greater magnitude,
it trivially follows, from this and the lemma, that if A is faster
than B and covers the same EmmEEQm then A takes less time
than B to do so. But when Aristotle proves the crucial lemma he
EE@Z takes it for: mﬂmam& gmw ﬁBm is mwﬂm&_m :Hrm ﬁmmﬁma thing

68. Phys. V12, uuu@monwwmﬁp ETREUTIE L = A
70. muru\m. VI M,_ _Mmm,wnmr dedetketar. | 7y .

71. Phys. VI 2, 232b31-33.

=2, Phys. VI 2, 232a25-26, 28-31.
<3. Phys. VI 2, 232a23-27.
-4. Cf. Phys. VI 2, 232b6—7.
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m_m@ covers a mwmmﬁﬁ. Emmﬁmﬁﬂm n wmmm time, for in zsm Eﬁm 1n
‘which A comes to D, let B come 8 E, since- it Hm mEEmH mo since A
has come to D in the entire time- mm ﬁ EE come: : in-less time
than t:,m ﬂm: mmmxmﬁ 8:85 Let it be in: E and the: BmmEﬁﬂam CH,

‘which A has traversed, is greater than CE, but the time FI is less
than the entire time FG, so that it covers more Emmﬂ:mmm in less

time.”” Since Aristotle is presupposing that Bmmggam is con-
tinuous, he is begging no questions in assuming he can find a

point H between E and D. But since he ultimately Eﬁmﬁ&m to

||||:... Ve T

assuming here that he can divide the “entire “time” |
smaller ﬁgﬁez FI Ambm its noBEmEmE MQ |
Philosophers typically fall into circularity @mnmﬁmm they try to
prove too much. Aristotle could have argued that given our com-
monsense beliefs about the faster and the slower, the continuity
(or atomicity) of magnitude entails that of motion and time. That
1s, our prescientific or prephilosophical observations about bodies
in motion commit us to the isomorphism thesis. This would be to
argue from tg phainomena, as Aristotle often does. But Aristotle

prove that time is divisible, he is clearly gmmﬁm the @ﬂmmﬂoﬂ In

tries to justify these commonsense beliefs about motion on other

grounds, and in this he falls into circularity.

7. The Link between Atomic Motion and
E@_B_wn_ Time

In E@ﬁ% VI 10 Aristotle Em:mm that the s mmBm wmmmoﬂEm which
commits the atomist to an atomic theory of movement will also
commit the atomist to an atomic theory of time. In mgm course of
the argument >E£@¢m claims ﬁrmﬁ there could vm movement in
the atomists’ sense only if time were composed of partless in-
mﬁmﬁm (ek ton nun). This claim is an inference in an argument that
atomic bodies cannot move in the strict sense: “So the partless
‘thing cannot be moving or be changing m:ommﬁrmw for there could
thus be movement of it only (monachds) if time were n@BﬂOmm& of
instants; for always at an instant it would have moved and have
changed, so that never would it be E.Gﬂzm but &Emwm have
moved. But this is impossible, as was shown before, for neither is

75. Phys. VI 2, 232a31-bs.
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time mogﬁﬁmm& of Emﬁmﬁm nor a line of: 1@5@ 52. Badmgmﬁﬁ of
moves. " H?Hu maqﬂgma may be recast mm m@zaim

E >H5m<v mﬁ an instant the partless m,.:ﬁm has moved or has
changed, so that-it never is moving but always has moved.
ﬁu There 1s. Eoc,mm,.mﬁm om the partless thing oﬁ? if time consists of

instants.
"(3) Time does not consist of instants.
= {4) %Tm ﬁmammmm z:ﬂm nmzﬁoﬁ be moving or be changing altogether.

Aristotle’s connectives indicate that (1) is .m..ﬁamgpmm from which
(2) follows; and that (3) 1s an independent premise which,

together with (2), establishes the first proposition of the passage,

viz. (4), as a conclusion. The “time” in the argument, the wider
context shows, 1s er primary time in which the thing 1s [puta-
tively] moving.”” Just before this passage Aristotle has been
arguing that an atom cannot be moving from place p; to (adjacent)
place p» because it cannot be in both places without being divisi-
ble, having a part in each, which is impossible; and when 1t is at
n, it already has moved and thus 1s not still moving; but when it
is at pyit1s not yet moving and .@Ew is at rest, “for what is in the

same place for-some time is at rest.’
Aristotle can be understood as responding to the atomist who _

says, “The atom is at atomic place p; at nstant f, and then at
atomic place p, at instant #;,” by asking the following leading ques-
tions: “What happens in the interval between i, and t,?” Aristotle
here has his sights on the atomist who answers, “There 1s no
interval between t; and f>.” Thus, this atomist seeks to E@_mﬁm.m
_39&5@2, into jerks by atomizing time into partless instants. It 1s
for this reason that Aristotle thinks that the atomist who asserts

(1) Always in the instant the partless thing has-moved, so that it
. never is-moving but always has-moved |

is also committed to
(2) There is movement of the partless thing only if time consists of

instants.

=6. Phys. VI 10, 240b30~2412a4.
77, Phys. V1 10, 240b22~-23.
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~ One statement of __._mr__m___wu_.@.E_”mm_mo_ﬁ” .mﬂ.ﬂm@ﬂm_____w_ﬂ_n.u__m___u /1 2.* To see the force
of the objection one should note that the argument relies upon

Aristotle uses to support %m&@%gwgmg;mm;ﬁmnﬁ_maﬁ “the
general claim that it is always possible to move faster or slower
than any given moving body.® The second claim, as well as the
first, is required in order to establish the theorem that one can
always find a smaller magnitude. Both sorts of claims are neces-
sary to carry the day. If either sort of claim were withdrawn, one
or the other form of atomism would escape refutation.

Pure atomism can avoid difficulty by challenging the second claim
(not the first, which it endorses). A pure atomist will hold that an
‘atom A moves in an indivisible jerk over an indivisible magnitude
~1n an indivisible time. If this atomist concedes that another atom
B could move more slowly than A and agrees that a slower body
covers a smaller magnitude in the same time, he will be driven to
the conclusion that there is a smaller magnitude than “the small-
est magnitude.” The pure atomist can avold self-contradiction
only by refusing to concede that it is always possible to move
faster or slower than any given moving body.® Epicurus seems to
have this issue in mind when he denies that atoms traversing
atomic magnitudes can move faster or slower than one another.®
- On the other hand, mixed atomism, with its cinematographic
theory of motion, would attack the principles of relative velocity.
The second claim can be accommodated by this theory in a way
which causes no difficulty. The atom A can ‘move more slowly
than B by tarrying for a longer stretch of time at each atomic place
than B does. But the phenomena of relative velocity do create
problems for this theory. Consider agamn the principle that the
slower of two moving bodies traverses a smaller magnitude in an
equal time. According to mixed atomism, the slower A might
remain at an atomic unit for two microseconds, while the faster B

remained there for only one microsecond, after they had arrived
simultaneously at their respective destinations. During two micro-

- 80. Phys. VI 2, 233b19—32.
81. Cf. Phys. VI 2, 233b1g—20.
82. Cf. Phys. VI 2, 233b1g—20. |
83. Epicurus, Letter to Herodotus, sects. 61—62. This interpretation is offered by
Furley 1967, pp. 120-22 and 130 n. o. |
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seconds B traverses two whole atomic magnitudes while A cov-

ers only one. But the problem lies with the first microsecond,
during which A and B traverse the- mmﬂmﬁmnEEam mzmwm this
same time the slower A does not cover less magnitude than m
Hence, mixed atomism generates a counterexample to this ?.59-
ple of relative velocity. Thus ;ngimmmggpmfm forced to reject
or mm<mwm€ H.mmﬁmﬁmcnr wzﬁn%_mmﬁ . S -
Aristotle bases his argument upon certain beliefs about -ﬁmﬁmﬁﬁm
velocity. Although they are grounded in ordinary %m%m_om ﬂgﬁw-
ing about the world, opponents might call them into question,

- especially in view of developments in physics since Einstein. A

pure atomist might question the claim that it is always ﬁommﬁwm to
move faster than any given motion. But Aristotle has surely ﬂ.mmi
tified some deep assumptions in which his thesis of the continui-
ty of magnitude, time, and motion must be anchored.

mg.wzmmnmoﬁmommrmﬁ"madwwn_‘__mwa moﬁﬁw mﬁ&m w_r_m.m.mﬂmom memmofﬁm ﬂrﬁnoﬂ._-
vincing. 1 am not certain how his suggested distinction between “the ﬂ.Em.m ta mﬁw To
traverse a given space” and “tme itself” can save _ﬁ_w_m__.ﬁﬁmm atomist Eﬁw . ﬁm
H,_m_nmmmw@ of placing restrictions on commonsense principles concerning relative

velocity. Thus, this theory is.at variance with the principles advanced by Aristotle.
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