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1. Introduction

Zeno seems to have been the inventor of the genre of paradoxes as we know it in the
Western tradition,' even if he did not use the term ‘paradoxes’ for it. And he seems to have
come up with numerous individual paradoxes:* according to Proclus in his commentary
on the Parmenides, there were 40 logoi, which Elias reports are supplemented by five
arguments against motion; the Suida claims that there were four books by Zeno.* While
according to these sources, Zeno’s oeuvre seems to have been considerable, only some of
these paradoxes have been preserved in our times. They can be divided into three series,
the paradoxes of topos, the paradoxes of plurality, the paradoxes of motion, and, in addi-
tion, there is the single paradox of the falling millet seed.*

! For a discussion of this claim, see Sattler (2021).
2 Cf. DK 29 A 15; Kirk, Raven, and Schofield (1983: 264-265) and Barnes (1982: 233).
3 DK29A2.

* The paradoxes of fopos can be found in DK 29 A 24 and B 4, and Lee fragments 13-18; the paradoxes
of plurality in DK 29 B 1-3 and A 21-23, and Lee 1-12; the paradoxes of motion in DK 29 A 25-28, and Lee
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Aristotle has a special relationship to Zeno’s paradoxes. This can already be seen from
the fact that Aristotle (together with his three commentators Themistius, Philoponus,
and Simplicius) is our main source for his paradoxes. Moreover, for Aristotle, Zeno’s
reasoning seems to be the paradigm for paradoxical or eristic reasoning, as can be seen
from Aristotle’s Organon, where on four occasions Zeno’s motion paradoxes are used
as the only examples for this kind of reasoning: two occurrences discuss inappropriate
uses of arguments, such as when Zeno’s motion paradox is employed by some people for
showing that the diagonal cannot be measured by the side (APr. 65b), or when his motion
paradox is improperly used in a medical context to argue against taking a walk after
dinner (SE 172a; Zeno’s paradoxes showing motion to be impossible seem to have come
in handy for people who didn’t want to follow their doctor’s suggestion to have some
exercise after their meal). The other two occurrences use Zeno’s paradoxes as exclusive
examples for arguments that clearly present a wrong conclusion or are clearly contrary
to common (and in this case true) opinion, but are nevertheless very hard to refute (Zop.
160b and SE 179b). The fact that Zeno’s paradoxes of motion are used as well-known
and the only examples in each of these cases shows that they were obviously familiar to
a wider audience and centrally on the mind of Aristotle.

However, while Aristotle provides the first reports for the paradoxes of motion, fopos,
and the millet seed, he hardly ever mentions the paradoxes of plurality (Simplicius is our
primary source for those). Given that Aristotle discusses the other paradoxes of Zeno at
some length and comes back to some of them several times, it seems noteworthy that he
does not show much interest in Zeno’s paradoxes of plurality. Obviously this cannot be
due to Aristotle not being interested in paradoxes as such and, as we will see below, it is
also not the case that Aristotle did not know them.

With Plato, we seem to get a very different Zeno. When Plato talks about Zeno’s
paradoxes, he almost exclusively talks about Zeno’s plurality paradoxes. The one work
where Plato includes Zeno as a dramatis persona, namely the Parmenides, opens the
main scene with a sketch of a plurality paradox of Zeno: if we assume a plurality of things,
this plurality has to be like and unlike (Pl. Prm. 127e). And also Plato’s reference to Zeno
in Phaedrus 261c—e seems to concentrate on the plurality paradoxes.

In the context of the Parmenides dialogue, Plato also tells us more about the relation-
ship between Parmenides and Zeno - most notably, that Zeno’s paradoxes were meant
to fend off attacks on Parmenides’s position, an interpretation which has become one of

fragments 19-36; and the paradox of the falling millet seed in DK 29 A 29, and Lee fragments 37-38. For the
division, cf. Lee (1967: 9).

> There is a fifth reference to another paradox of Zeno’s in the Organon that I will deal with below.
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the most dominant views on their relationship.® By contrast, Aristotle does not seem to
be interested in their relationship.”

In this paper I want to investigate why Aristotle reacts to those paradoxes of Zeno he
does and why, in contrast to Plato and Simplicius, he is almost completely silent on the
plurality paradoxes. I will start by looking at the context in which Aristotle discusses the
paradoxes of motion, topos, and the falling millet seed, in order to see what role these
paradoxes play for Aristotle. Subsequently, I will look at the one mention of a plurality
paradox we have in Aristotle and its context, as well as at the context in which Plato and
Simplicius give us their accounts of the plurality paradoxes, in order to see whether this
can help us to understand why Simplicius and Plato deal with the plurality paradoxes
while Aristotle ignores them for the most part.

2. The paradoxes prominently discussed in Aristotle
2.1 The Motion Paradoxes

The four paradoxes of motion - the dichotomy or runner paradox, the Achilles, the arrow
paradox, and the paradox of the moving rows® — are probably Zeno’s most famous para-
doxes. Aristotle refers to them several times in his discussion of continuity in the Physics:
to the dichotomy, which he pairs with the Achilles, three times, to the arrow paradox
two times, and once he reports the whole complicated set-up required for the moving
rows paradox.?

He introduces the arrow paradox at the beginning of book VI, chapter 9, just after
demonstrating in the previous chapter that, given the continuous structure of motion and
rest, there cannot be a first point in time when motion happens, or when a moving thing
starts to rest. If we assume as starting point a span of time, then the beginning of motion
or rest seems to take place in each part of it, and since we can divide each part further

¢ It has, however, been doubted in recent literature, so, for example, in Sedley (2017) and Palmer (2009).
I will, nevertheless, also assume that Zeno is supporting Parmenides, as does Simplicius; I argue for this in
Sattler (2020).

7 As Richard McKirahan, forthcoming, has recently pointed out. McKirahan argues that Plato’s testimony
is not trustworthy, because it seems to disagree with Aristotle’s and Eudemus’s account. I argue against such
a strong scepticism towards Plato’s reliability with respect to Zeno in Sattler, forthcoming.

® There is a problem with the naming of the paradoxes. The name “dichotomy” is also used to refer to one
of the plurality paradoxes; and the name “stadium paradox” is used by some scholars to refer to the fourth para-
dox of motion, to what is here called the moving row paradox (cf. Barnes 1982: 261), and by some to refer to the
first paradox of motion, viz., the paradox that in a finite time a runner will either never be able to reach the end
of a finite race course or cannot even get started (following Aristotle, Top. 160b7). I will stick here to the names
given above, as they are commonly used in the discussion (even if the usage of the name “dichotomy” may not be
historically correct, cf. Vlastos 1975: 215, n. 2). For further discussion of Zeno’s paradoxes, see the contributions
to this volume by Beori and Crubellier.

? See Sattler (2015).
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into smaller parts, there is no real first moment of motion or rest. If, on the other hand,
we assume there to be an indivisible now as the starting point, then we face the problem
that in an indivisible now there can in fact be no motion or rest, since motion and rest is
what happens in between two points of time — if a thing is at rest, it is in the same place in
the second now as in the first; if it moves, it is in a different place. Thus, in an indivisible
now, a thing is neither in motion nor at rest, rather it is un-moved according to Aristotle
(Ph. 239b1-2). Having shown this, Aristotle now infers that Zeno’s arrow paradox will
not pose a problem, since:

Zivov 8¢ tapaioyiletar gl yap aiel, enotv, npepei mav [{ kwveital dtav i xata o {oov,
EoTwv 8 aiel TO Pepouevov év 1@ vV, dkivnTov TV @epopévny eival 6ioTtov. Toito 8 ol
yebdoc ov yap ovykertal 6 xpévog €k TV viv T@dV adlapétav, domep ovd” Mo péyebog
o0dév.

Zeno reasons falsely: for if, as he says, everything rests [or is in motion] whenever it is in/against
what is equal, and what moves is always in the now, the moving arrow is unmoved. But this is
wrong. For time is not composed of indivisible nows, nor is any other magnitude (Arist. Ph.
239b5-9).

According to Aristotle, we only get into the arrow paradox, if we assume nows to be
indivisible and extensionless and time to consist of indivisible, extensionless nows."° For
only in such a now would the moving arrow be in a place equal to its own size and only if
time consisted of nothing but such nows would the flying arrow in every part of its course
be in a place equal to its own size and thus at rest. Aristotle has already shown in chapter
2 of book VI that time cannot consist of indivisible, extensionless nows, and he has just
shown in chapter 8 that in an indivisible, extensionless now there can be neither motion
nor rest (the distinction between rest and not-moving is not yet to be found in Zeno).

In this context, Aristotle also introduces the other three paradoxes of motion (telling
the reader that there are four logoi peri kinéseds, which cause so much trouble for those
who want to solve them). He has, however, already introduced the runner paradox earlier
in his Physics, in 233a21-23. There Aristotle showed that his argument for time and space
being infinite in the very same way also demonstrates that Zeno’s argument makes false
assumptions:

510 kal 6 Zivewvog Adyog peidog Aappaver to pn évdéxeobal ta dnepa SieAbetv ) dypaocBat
OV dneipwv kad’ Ekaotov év MENEPATUEVE XPOVQ.

10 For a detailed reconstruction of the paradox, see Sattler (2020).
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For Zeno’s argument turns out to be wrong (in assuming) that it is not possible to go through
the infinite or to touch each single (part) of the infinite in a finite time. (Arist. Ph. 233221-23)

Zeno’s argument suggests that something moving over a finite distance in a finite
time, first has to cover half of this distance, then half of the remaining distance, and
again half of the still remaining distance, ad infinitum. Accordingly, this paradox seems
to show that when attempting to cover a finite distance in a finite time, (a) a runner in
fact has to pass an infinite number of spatial parts, and (b) she has to do so in a finite time,
which seems to be impossible." In the context of this first introduction, Aristotle is only
concerned with the second problem, that infinitely many spatial parts seemingly need to
be covered in a finite time, so that of the two aspect of motion, time and space, one seems
to be infinite, the other finite. Aristotle’s immediately preceding discussion has shown
that in considering motion, whenever we divide the distance covered, we also have to
divide the time taken, so that both are equally infinite. And after the passage just quoted,
Aristotle goes on to show that this infinity is unproblematic, since it is infinity of division,
which has to be clearly separated from infinity of extension. What is infinite in division
can be captured in a finite time. (Finally, Aristotle also shows that we cannot assume one
of the two aspects of a finite motion, time or space, to be finite, and the other infinite in
extension, since this would get us into inconsistencies).

This paradox is taken up once more in Physics book VIIIL.8, when arguing that under
the assumption of a finite universe, only circular motion can be continuous in the sense
of going on without interruption ad infinitum. In contrasting the continuous circular
motion with linear motion that at some point would have to come to an end in a finite
universe and start again, Aristotle gives us an analysis of the mid-points of a continuous
motion: if we think of them as on a track passed by a continuous motion, they are only
potential points. Once they are actualized, e.g., by the moving thing coming to a halt,
then such a mid-point is in fact the end of one motion and the beginning of another,
second motion. But if the moving thing travels continuously and does not stop there, then
this potential point is not actualized, and we cannot say that the thing moving has arrived
at this point or departed from it.”? In 263a4-11, Aristotle applies this analysis to Zeno’s
runner paradox. He now gives us also what has been called the ‘regressive form’ of the
paradox, that covering even half of the finite distance would mean that the runner must
have already gone through an infinite number of spatial parts; accordingly, the runner
cannot even get started. In his reply, Aristotle focuses on the first problem here, that in
attempting to cover a finite distance, it seems an infinite number of spatial parts have to
be passed (subsequently, he goes through this problem also solely with time — that a finite
stretch of time seems to contain infinitely many parts of time). Pointing out that there are

' For a discussion of a potential third problem, namely that an infinite number of tasks needs to be
performed in a finite time, see Sattler (2019).

12 For both of these would take time, and they cannot take place at the same time.
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not actually infinitely many parts, but only potentially infinitely many (in the sense that
at each point of the run, time, or distance, we could perform a division and thus derive
two parts), he thinks he has also dealt with Zeno’s first problem.

In Physics V1.9, the chapter we started out with for this paradox, Aristotle also sketch-
es the Achilles paradox, only to make it clear that he considers the Achilles to be a varia-
tion of the runner paradox, which thus can be solved in the very same way the runner can.
And he also sketches the complicated set-up of the moving rows paradox.

References to the motion paradoxes come at important moments in Aristotle’s
demonstration of the central features of the structure of continua: in the context of show-
ing how to conceive of infinite divisibility; how to understand this infinity; when showing
that time, space, and motion, all three, have to be thought of as continua equally; and
that there cannot be motion or rest in an indivisible now. Accordingly, Zeno’s motion
paradoxes seem to be in the background of the whole discussion of continuity (in Physics
book VI), which for Aristotle is the central structure underlying time, space, and motion."”

Since at least the first three motion paradoxes seem to have been the most import-
ant challenge posed to the assumption of infinite divisibility of time, space, and motion,
which Aristotle presupposes in his account of continuity, we should not be surprised that
these paradoxes figure prominently in his discussion of continuity.

2.2 The Topos Paradoxes

In the literature, we usually find reference to only one topos paradox, namely to DK 29
A 2441 think that fragment DK 29 B 4, which connects topos and motion, should, howev-
er, also be counted as a paradox of topos, since it raises important questions for an account
of space and place. It claims that nothing can move where it is, nor where it is not. But
since this latter paradox is transmitted to us only in Diogenes Laertius, we will not deal
with it here.*

The topos paradox that Aristotle discusses is the following:

£110¢ xal avTog el E0TLTLTOV GVT®V, oV E0TaL. 1} yap Z1ivevog dropia ntel iva Adyov- €l

yap év to v €v 1o, dfjAov dtLkal ol TéToL TOMOG E0TaL, KAl TOUTO €ig ATMELpOV.

13 For a detailed discussion of the individual motion paradoxes, see Sattler (2020).

' In his Nachtrag Diels suggests understanding it no longer as a testimony, but rather as the fifth of Zeno’s
paradoxes, DK 29 B 5, following Calogero’s suggestion in Studi sull Eleatismo (1932). Kohler (2014) argues against
understanding it as a fragment rather than a testimony.

15 Some scholars think it may originally have been part of the arrow paradox.
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Further, if it [fopos] is itself one of the existent things, it will be somewhere.* For Zeno’s diffi-
culty demands some explanation: for if everything that exists is in a Zopos, it is obvious that also
topos will have a topos, and this will go on ad infinitum (Arist. Ph. 2092 23-25).

In outline (and reconstructed also with the help of Aristotle’s discussion in 210b22
ff.), this paradox claims that if everything that exists is in something, and whatever is
in something is in a topos, then if fopos is also something that exists, it will have to be in
something and thus in a fopos, and this topos will in turn need a topos in order to exist, ad
infinitum.” Given that the assumption of the existence of topos leads to an infinite regress,
the implicit conclusion to be drawn from this is that fopos does not exist.

Aristotle introduces this paradox at the beginning of his treatise on topos in Physics
book IV.1 as one of the problems a discussion of fopos has to deal with. As with all scien-
tific inquiry, the inquiry into topos first has to establish whether its object exists, and if
so, what exactly it is (i.e. what a consistent conception of fopos would look like). With
respect to the question what fopos is, Aristotle thinks there is just one philosopher who
has tried to give an answer, and that is Plato in his Timaeus, but he got it all wrong by
confusing matter and space. On the question whether it does indeed exist, Zeno poses the
clearest challenge so that, unsurprisingly, Aristotle feels the need to reply to it. He gives
his reply in chapter 3, after having distinguished eight different senses of ‘in’, claiming
that topos may be ‘in’ something, but not in the locative sense, so that we do not get an
infinite regress.

In order to establish a science of nature, which Aristotle claims to be his aim at the
beginning of the Physics, he needs to show that motion exists and can be consistently
conceived, and he needs to do the same for topos, in which motion takes place. Accord-
ingly, he has to show that Zeno’s paradoxes, which seem to demonstrate that our under-
standing of motion and fopos leads into inconsistencies, can be solved.

2.3 The Paradox of the Falling Millet Seed

Aristotle refers to Zeno’s paradox of the falling millet seed in Physics book VII, 250a19-25,
in his discussion of a lower threshold of a force. He establishes that if a force A can move
something, say a ship, a distance D in a time T, it does not necessarily mean that force
A/2 can move the same ship half the distance in the same time, or the same distance in
double the time, as it may be that half the force cannot move the ship at all. Aristotle sees
this understanding also as the solution to Zeno paradox of the falling millet seed:

16 So Philoponus, Simplicius, Themistius, and Ross. Morison (2002) and Sedley (2007) read mod instead of
100; Sedley translates accordingly “where will it be?” while Morison interestingly translates as a plural “where
will they be?”.

'7 For a detailed reconstruction and discussion of this paradox, see Sattler, Conceptions of Space, chapter 2.
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St todTo 0 ZNvvog Adyog oUk dAn0Ng, ¢ Wwo@el Tig kEyypov OTIODY uépog: 00dEY yap
KWAVEL 1) KLIVETY TOV dépa €v undevi xpove toltov 0V €kivinoev Tec®Vv 0 OA0G HESIUVOG.
0vd¢ O1 toooitov UépLov, Goov av kivioetev Tol 6Aov i €in kab’ adto Tolto, ol kivel. 008

yap o08ev EoTiv M 1] Suvdpet €V Téd OAw.

Hence Zeno’s reasoning is false when he argues that there is no part of the millet seed that does
not make a sound; for there is no reason why any such part should not in any length of time fail
to move the air that the whole bushel moves in falling. In fact, it does not of itself move even
such a quantity of the air as it would move if this part were by itself; for no part even exists
otherwise than potentially in the whole. (Arist. Ph. 250a19-25)

Aristotle does not describe the paradox here - he seems to assume that the paradox
is well enough known so that his audience would understand what he is talking about.
There is a variant of this paradox in Simplicius’s commentary on the passage, whose
reliability has, however, been challenged, since it claims this paradox to be in dialogue
form and lets Protagoras appear in it as an interlocutor of Zeno. Nevertheless, from both
versions the same rough problem can be reconstructed: while one millet seed does not
make a sound when falling, a whole bushel does; but a bushel is derived by adding always
another millet seed, and yet another, so that one single seed must also make a sound. And
hence a single seed does and does not make a sound. Understood like this, this paradox
seems to follow a common structure that we find in Zeno’s paradoxes: something is both
F and not-F, a falling millet seed does and does not make a sound.

While Aristotle himself does not spell out the paradox fully, he shows that his account
of alower threshold also helps to solve this paradox. For given that there are lower thresh-
olds to the ability of forces moving something, the fact that the whole bushel may move
the air such as to make a sound need not mean that each individual seed can make
a sound.

3. Zeno’s plurality paradoxes

We have seen that Aristotle discusses Zeno’s paradoxes at various places in his Physics,
most notably in his discussion of continuity, fopos, and the lower threshold of a force.
But he does not even mention the plurality paradoxes anywhere in his Physics. There is,
however, one brief passage in Aristotle where one of the plurality paradoxes is mentioned,
which shows at least that he is aware of Zeno’s plurality paradoxes. In order to figure out
why Aristotle hardly seems to engage with the plurality paradoxes, while he does so with
the other paradoxes, let us have a brieflook at this one instance in Aristotle, and then look
at the context in which Plato and Simplicius discuss Zeno’s plurality paradoxes.
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3.1. Aristotle’s Discussion of a Plurality Paradox

It Metaphysics 111, in the 11" aporia, we find Aristotle discussing the question whether
Being and being one (a unity) are the substances of things, a claim Plato and the Pythag-
oreans seem to have made."® He argues against the possibility that these most universal
principles can exist separately and kath’ auta by showing that then no plurality could
arise from them at all: if there is Being existing in itself, then everything else would be
different from Being and thus would not exist “so that it necessarily follows, according
to the argument of Parmenides, that all things that are, are one and this is Being.” While
assuming that Being exists separately thus leads to the position of Parmenides, assuming
being one to exist separately would lead to everything else to be not-one. This is problem-
atic, since to some degree, everything that exists has to be one, for “all things are either
one or many, and of the many each is one” (for a many is nothing but many times a one).
It is here that Aristotle brings in one of Zeno’s plurality paradoxes, seemingly in order
to support the point that assuming being one to exist separately, and, following on from
this to be indivisible, leads into problems:

£t el adtaipeTov avTod T €V, katd peév 1o Zivevog dfimua ovBev dv ein (6 yap pite
npooTiBépevoy pite dpaipodpevov motel petfov unde EAattov, ol @now eivat t1oito T@V
OVTwV, ©G dNAovoTL Gvtog peyéBoug tod 6vtoc: kal el péyebog, cwpatikdv: todto yap
évty 8v: Ta 8¢ ENa tdg pév tpootifépeva toujoet peilov, tag § ovBEy, olov éninedov
Kal ypappn, otiypn 8¢ kai povag ovdapdc): AAN émeldi) ovtog Bewpel popTik®dC, Kal
gv8éyetal elval adiaipetév Tt dote [kal oltwg] kai Tpdg ¢keivov Tv’ dmoroyiav Exewv
(netlov puev yap ov moujoet TAeiov 8¢ mpootifépuevov 10 ToloiTov)-dAAd tédg 1) €€ £vog

T0100TOU 1] TAEO VOV TooU TV éotat péyeboc;

Further, if the one itself is indivisible, according to Zeno’s doctrine, it will be nothing. For that
which neither when added makes a thing greater nor when subtracted makes it less, he asserts
to have no being, evidently assuming that whatever has being is a spatial magnitude. And if it
is a magnitude, it is corporeal; for the corporeal has being in every dimension, while the other
objects of mathematics, e.g. a plane or a line, added in one way will increase what they are added
to, but in another way will not do so, and a point or a unit does so in no way. But since he argues
crudely, an indivisible thing can exist, so that the position may be defended even against him;

for the indivisible when added will make the number, though not the size, greater. But how

8 Cf. Menn, The Aim and the Argument of Aristotle’s Metaphysics, chapters Ip3 and I4. According to Menn,
aporiai 9-11 “are supposed to show that the [Platonic] genera cannot be archai.” He sees Metaphysics VII as
giving a systematic treatment of aporiai 5-11, “fleshing out their difficulties against the physicists and the dialec-
ticians into a full argument that neither the physical nor the dialectical account of the ousia of a thing yields
archai prior to the thing.”
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can a magnitude proceed from one such indivisible or from many? (Arist. Metaph. 1001b7-18,
translation by Ross).

Zeno’s paradox claims that if something is indivisible it seems to be nothing: if this
indivisible thing is added to something, it will not enlarge this thing (presumably either
because as an indivisible thing, it would not become a proper part of that to which it is
added, or because it would need to be without size to be truly invisible),” nor would it
diminish the thing if it is then subtracted (again, because it does not seem to be a proper
part or it is without size). But if it does not make any difference to whatever it is added to
or subtracted from, then it does not seem to be (the idea that what is must be able to make
some difference may be a predecessor to the Eleatic Stranger’s suggestion in the Sophist
that we can define being as whatever has the ability to be affected or to affect others).
Aristotle immediately points out the implicit assumption this paradox rests on - that
the things talked about are assumed to be magnitudes, and more specifically corporeal
magnitudes, since only with corporeal magnitudes can we say that they will increase
something in size when added, and decrease it in size when subtracted. He makes it clear
that already with lower-dimensional mathematical magnitudes, such as lines, this would
not be the case, since if we put one line on top of another, we have not increased the size
of the initial line.

But such non-bodily indivisibles could increase the quantity of something by increas-
ing the number, even if not the size — I may think about two points in my mind, then add
a point to these two and thus get three points, even if I get no increase in size. According-
ly, Zeno’s paradox leaves out many cases of indivisible things that would make a differ-
ence when added or subtracted, only not in the very restricted way Zeno allows them to
make a difference. For Aristotle this is crude (popt®c) reasoning and does not really
help with the question whether the one as something indivisible can exist. According-
ly, this plurality paradox is not scientific or sophisticated enough to be included in the
discussion of this aporia.

The accusation of crude reasoning fits with the way Aristotle treats paradoxes in the
Organon, as we can see, for example, in the Sophistici Elenchi, chapter 2. But it is in nota-
ble contrast to Aristotle’s treatment of Zeno’s paradoxes in the Physics, where Aristotle
may call some of them not hard to solve, but never remarks on them being not scientific
or sophisticated enough to be discussed.

Interestingly, Aristotle does not take into account the context of this paradox and
thus any possible reason for why Zeno may have restricted his argument to corporeal
magnitudes. It may be that in arguing against pluralists, Zeno takes up from them the
assumption that the plurality they are concerned with is a corporeal plurality. And given
that we have other paradoxes of Zeno showing that if we assume such bodily things and

' Obviously, the atomists Leucippus and Democritus later on would not agree to something having to be
without size to be indivisible.
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ones to be divisible, we get into the trouble of infinite divisibility, he may here simply give
us the second horn of the dilemma, that the corporeal one that pluralists have to work
with cannot be indivisible either or that bodies cannot be divided into indivisibles, just
as they also cannot be divided into what is always further divisible.

By pointing out that Zeno’s argument only works for corporal magnitudes, Aristo-
tle implicitly also shows part of the way of how to deal with this paradox. But he is not
taking into account whether it may be a good argument against a certain audience. And
in contrast to his treatment of the paradoxes in the Physics, Aristotle simply puts this
argument to the side as being crude without explicitly explaining his solution,*® while the
paradoxes of motion, topos, and the falling millet seed at least seem to demand an answer
in his eyes, which Aristotle does then spell out.

While in his Physics, Aristotle discusses Zeno’s paradoxes in order to show that
a science of motion is indeed possible, and will not run into these paradoxes, in the Meta-
physics he seems to bring in a paradox of Zeno in order to show that it is not decisive for
the discussion about the separate existence of Being and Oneness and that, accordingly,
he does not have to deal with it.*

3.2. Plato’s Discussion of the Plurality Paradoxes and Plato’s methodology

Let us now look briefly at the context in which Plato gives us his account of Zeno’s para-
doxes in the Parmenides and the Phaedrus. In both dialogues, Plato is clearly interested
in Zeno’s plurality paradoxes. Part of the background for this interest may be that Plato’s
Forms can be understood as displaying essential features of Parmenides’s Being (being
ungenerated and imperishable, not incomplete, unmoved, the same with itself, initial-
ly without any complexity) which allegedly has to be One. But Plato’s Forms come as
a plurality so that the possibility of plurality may at least require clarification.

The opening of the Parmenides shows Zeno as just having finished a reading from his
book and Socrates asking whether he has understood it correctly: assuming a plurality of
things would lead to these things being both like and unlike and thus to a contradiction;
this in fact supports Parmenides’ claim that there can only be the One. Plato does not
provide any details about the way in which Zeno reached his paradoxical result. A rough
sketch of this paradox might go as follows: if things are many, the same thing is both
like (to itself) and unlike (to something else). But rather than engage with the concrete
content of the paradox here — why the assumption of a plurality would lead each of these

2 Not explicitly spelling out a solution to the paradox may also be due to the context of Metaphysics B, which
is meant to show possible aporiai, not yet their solutions.

2 Menn thinks that Aristotle’s reason for introducing the paradox here is “to bring out the impossibility of
transition from an indivisible one to continuous magnitudes.”
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things to be like and unlike — Plato sketches the general structure of the plurality para-
doxes and shows that they are meant as a support for monism by attacking pluralism.

We see that this plurality paradox seems to be rather different from the plurality para-
dox Aristotle deals with, which is part of a group of paradoxes showing that the one
required for a plurality of things, the unit, can neither be divisible, for then it would not
be one, nor indivisible, for then it seems to be nothing.

While Plato does not tell us how Zeno arrived at this seeming contradiction, in the
following lines he lets Socrates discuss the paradox further by pointing out that such
aresult would be truly contradictory and thus problematic only if it could be shown to
hold for intelligible things, like similarity itself, but that it is unproblematic with respect
to sensible things: according to Socrates, it is not strange if a sensible thing is similar
and dissimilar, since it can partake in both similarity as such and dissimilarity as such.
Given this explanation, Plato’s background assumption here seems to be that the F itself
cannot be not-F in any way, as this would undermine its very being. By contrast, sensible
things are complex, they are not just F as such, but can take on being F in one respect
and not-being F in another, and thus can be similar and dissimilar in different respects.
We find an analogous distinction with respect to the explanation of change already
in the Phaedo, and that differences in respect do not need to lead to a contradiction,
Plato already showed in his usage of the principle of non-contradiction in the Republic.*
Similarly, we are told we should not be surprised that he, Socrates, can be both one and
many, since he is one of the seven people in the room, and at the same time many, since
we can distinguish his right side from his left side, and his back from his front (P1. Prm.
128e-130a).

The possibility of plurality is also part of what is discussed in the dialectical exercise
of the second part, which is explicitly claimed to be based on Zeno’s method (P1. Prm.
135d8). Plato here seems to be at least inspired by Zeno’s method and indeed, among other
things, engaging with it — not only showing the One or the others (and thus also a plural-
ity) to be F and not-F, but also the One or others to be neither F nor not-F.

In Plato’s Phaedrus we find a reference to Zeno in a rhetorical context. In 261c-e,
Plato refers to the ‘Eleatic Palamedes’, who is usually identified with Zeno,* as showing
that the same things will appear both as similar and dissimilar (6pota xai dvépoia), one
and many (€v kal ToM@), at rest and in motion (pévovta xai epopeva), which also
covers mainly the plurality paradoxes,** again without giving any details. Placing Zeno in

22 See Sattler (2018) and (2020), chapter 5 for details.
% Cf., for example, ad locum in the Cooper edition of Plato’s works.

2 'The opposition ‘in motion and at rest’ may, however, point to one of the motion paradoxes, most likely
the arrow paradox. In this case, the series given by Plato may be an attempt to combine the plurality and motion
paradoxes by showing that the basic structure is the same in both series: to make the same thing seem both F
and not-F. Similarly, in Parmenides 128e ff., Plato mentions motion and rest as a central pair of concepts and
may thus hint at the motion paradoxes: “»But if someone first distinguishes as separate the forms, themselves by
themselves, of the things I was talking about a moment ago - for example, likeness and unlikeness, multitude and
oneness, rest and motion, and everything of that sort — and then shows that in themselves they can mix together
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the context of practising sophistry and dvtidoywn t€xvn here seems to fit with the claim
we find in Diogenes Laertius VIIIL.57, that Aristotle called Zeno the inventor of dialectic.
It also shows that both Plato and Aristotle considered Zeno as a thinker who is relevant
for questions of method.

Let us finally look at the source that provides us with most of the plurality paradoxes
we know of, Simplicius’s commentary on Aristotle’s Physics.

3.3. Simplicius’s Discussion of the Plurality Paradoxes

Simplicius presents Zeno’s plurality paradoxes in his commentary on Aristotle’s Physics
I.3.% There Aristotle discusses Melissus and Parmenides when examining the question
whether the principles of Being could be one rather than a plurality. While Aristotle
discusses arguments of Melissus and Parmenides in 1.3, he has already made it clear in
the previous chapter that their investigation, whether Being is one and immovable, is
in fact not part of natural philosophy - for Aristotle such a question rather belongs to
first philosophy, i.e. to metaphysics. Nevertheless, he dips into it here as a kind of meta-
physical digression. So it is at a point in Aristotle’s Physics that explicitly touches upon
a more metaphysical problem that Simplicius engages with the paradoxes of plurality.
More precisely speaking, it is when Aristotle points out that some atomists yielded both
to Parmenides and Zeno:

£vioL &’ évédooav Tolg AGyolg AupoTépotg, TQ pev tLmavta €v, el to v Ev onuaivel, 6t éott
TO pr) 6v, T 8¢ éx THig Styotopiag, dtopa mowoavteg peyéon

Some gave in to both of these [sc. Eleatic] arguments - to the argument that all is one if Being
means one, by saying that non-Being is, and to the argument from dichotomy, by positing

atomic magnitudes (Arist. Ph. 187a1-3, translation by Furley, slightly modified).

Those who gave in to both arguments seem to be the Academic atomists for Simpli-
cius,*® given that he introduces Xenocrates and his indivisible lines in this discussion.
In the following commentary, Simplicius first explains the extent to which some have
yielded to both Eleatic arguments, before he looks separately at Parmenides’s claim
that all things are one and then at Zeno’s dichotomy paradox. He makes it clear that he

and separate, I for my part«, Socrates said, »would be utterly amazed, Zeno«” (Pl. Prm. 129d-e, translation by
Gill and Ryan with alterations).

% There are also two passages in Philoponus in Ph. referring to Zeno’s plurality paradoxes, in 42.9 (= DK
29 A 21) which employs an example of one thing being simultaneously many, and in 80.23, which refers to the
impossibility of infinite divisibility.

26 This is also Alexander’s and Porphyry’s understanding; cf. also Furley (1967: 88, 104-110) and Sedley
(2007). Makin (1993: 51), however, understands this passage as referring to Leucippus and Democritus.
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agrees with Plato’s depiction of the relationship between Parmenides and Zeno in his
Parmenides dialogue that Zeno’s paradoxes are meant to support Parmenides’ position.
Dealing with Parmenides’s claim first, Simplicius shows that Plato gave in to Parmenides
in the sense that he agreed with the premise that what is other than Being is not; but that
nevertheless, Plato did not agree with the alleged consequence that what is not is nothing,
since for Plato it is some particular non-Being.

It is when he is turning to the dichotomy claim that Simplicius introduces most
of Zeno’s plurality paradoxes. The term ‘dichotomy’ has been understood to refer to
Zeno’s first paradox of motion, since in Physics 239b22 Aristotle himself calls this para-
dox ‘dichotomy’.” However, Simplicius, following Alexander, clearly takes it to refer to
an argument against plurality:**

Alexander says that the second argument, the one from dichotomy, is by Zeno, who says that if
being had size and were divided, both Being and not-Being would still be many; and through
this shows that the One is none of the things that exist (Simp. Iz Ph. 138.4-6).

The point of this argument may be understood as follows: if the one Being had size (as
physical things do),* then it would have to be divisible, and if divisible, it would have to
have parts, and thus not be one any longer but many. This argument prompts Simplicius
to discuss the question whether Zeno really does away with Parmenides’s One, as Alex-
ander and Eudemus claim. In the context of this discussion, Simplicius introduces what
I would count as five other paradoxes of plurality (though it is not always easy to decide
whether Simplicius is quoting a new argument of Zeno or whether one of the plurality
arguments continues). So in in Ph. 138.32 he claims that

Alexander took from the words of Eudemus the opinion that Zeno did away with the One. For
Eudemus says in his Physics: ‘is it then that One is not this, but it is something? For there was
a question about this. And they say that Zeno said that if anyone were to give him whatever One
is, he would have the power to say what the things that exist are. And there was a question, it
seems, because each of the sensibles was said to be many both by the categories and by division,
but the point was supposed to be nothing. For what would neither increase something when
added to it, nor diminish it when taken away, was not thought to be among the things that exist.

We see that this fragment questioning the one is connected, at least by Simplicius,
with the argument we just saw in Aristotle’s Metaphysics.° Simplicius gives several

¥ Cf. Zekl’s (1987) commentary ad locum, and Furley (1967: 82).
2 Cf. also Ross (1936: 479).
¥ And as Zeno shows in fragments quoted later by Simplicius.

3 Parts of this report from Simplicius can also be found earlier, in 97.13 ff. and 99.7 ff., where in the context
of discussing the Lycophon problem that having many predicates seems to make a subject a plurality, Simpli-
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arguments of Zeno that seem to support the idea that Zeno bound existence to physical
extension, which seems to be problematic also for a one. At the end Simplicius concludes,
however, that this holds true only of a one as presupposed by pluralists. Themistius’s
claim that Zeno argues positively that Being is one is brought in as support for this conclu-
sion. Finally, Simplicius points out that what Porphyry took to be a dichotomy argument
by Parmenides is really, as it seemed already to Alexander, by Zeno. In the course of this
discussion, Simplicius gives us 3 of the 4 fragments that Diels and Kranz list as genuine B
fragments, and the only verbatim quotations of the plurality paradoxes.

While Simplicius’s in Ph. 138.2-141.12** is the one passage which gives us the most
encompassing account of Zeno’s plurality paradoxes, we should bear in mind that we
get them in the context of the discussion about whether Zeno also does away with the
one by tying all existence to corporeal existence and a discussion of Zeno’s relationship
to Parmenides. Accordingly, Simplicius may give us only a selection of Zeno’s plurality
paradoxes that are relevant for the question he is discussing here. He may leave out others
that could have been tied to a plurality leading to things being like and unlike, as we find
it at the beginning of Plato’s Parmenides.

In contrast to Simplicius, Aristotle is not interested in the question whether Zeno’s
paradoxes also do away with Parmenides’s One; as already mentioned, Aristotle does not
seem to connect Parmenides and Zeno very much at all.* Accordingly, a discussion, such
as we find in Simplicius, of Zeno’s paradoxes of plurality that focuses on the question of
how Zeno’s paradoxes relate to Parmenides’s One, is not to be found in Aristotle’s Phys-
ics. Furthermore, for Aristotle, this would also have been a question more appropriate to
metaphysics than to natural philosophy, which, as we saw above, Aristotle thus puts to
the side in Physics I. So presumably it is no accident that the only mention of a plurality
paradox we find in Aristotle is in his Metaphysics. Why Aristotle does not discuss the
plurality paradoxes any further there, neither he nor Simplicius tells us explicitly. But let
us see whether we can derive a possible explanation from what we have seen about the
context in which Aristotle deals with Zeno’s paradoxes.’*

cius brings in Eudemus’s claim that Zeno also argued against the one. Diels/Kranz give these last two passages
together with Aristotle’s Metaphysics passage as DK 29 A 21 and thus obviously understand them as dealing with
the same paradox.

3 The fourth fragment gives us one of the fopos paradoxes in D.L. IX.72.
32 And indeed in part up to 144.18.
3 Cf. McKirahan and my reply to it.

3 We do not know, however, whether there were in fact several more substantial paradoxes of Zeno and
Aristotle only presents the tip of an iceberg, in which case the plurality paradoxes would not be singled out in
the same noteworthy way as being ignored.
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4. Conclusion

We saw that Aristotle is mainly interested in Zeno’s paradoxes in so far as they are rele-
vant for natural philosophy. By contrast, the plurality paradoxes clearly belong to a meta-
physical investigation. The need for a conceptual basis for plurality was clearly raised
by Parmenides’ poem and Zeno’s paradoxes.” But judging from Aristotle’s treatment of
Parmenides and of one of Zeno’s plurality paradoxes in his Metaphysics, Aristotle does
not seem to think that this problem as it was raised by the Eleatics still requires philo-
sophical attention, and presumably took it that philosophers after Parmenides and Zeno
had dealt with this challenge sufficiently. These post-Eleatic philosophers not only had
come up with (at least more or less) consistent pluralistic systems, but they had also given
an account of what grounds plurality - for Anaxagoras it is with the help of mind, which
divides the initial undifferentiated mass, that we derive plurality;* for Empedocles strife
divides the unified Sphairos into separate masses of the four elements;*” and for the atom-
ists the void is at least one of the reasons for the separation of the atoms. We see that what
grounds plurality can be rather different - mind, a force, or a predecessor of space; and at
least with Empedocles and the atomists it grounds not only plurality on the phenomenal
level, but also on the level of what truly is.

Also Plato assumes plurality on the phenomenal and on the fundamental level. While
his Parmenides dialogue can be read as including a metaphysical discussion about the
possibility of plurality, Plato posits a plurality of Forms without assuming any means that
would ground it - the fact that each Form is essentially what it is, seems to be enough
to ensure this plurality. This also seems to be the way Aristotle is going with his under-
standing of plurality — there is no indication that for Aristotle we first have to derive
plurality with the help of some means or that plurality would develop from some undif-
ferentiated mass. Rather a plurality of different substances is Aristotle’s starting point,
and these individual substances are all different from each other, not simply due to force
or space, but because of their essences. That Aristotle takes plurality to be unproblem-
atic and not in need of further discussion is also supported by his treatment of the void
in Physics IV.6-9: the void is used for a variety of tasks by his predecessors, and Aristotle
prominently names its function as a condition for motion and as explaining differences
in density. While he briefly mentions the void being used also as a separator in order to
derive plurality (for example, in Ph. 213b22-27), this function is quickly dropped in his
discussion, and he concentrates on the other two. He introduces the argument from the
Pythagoreans for a void in order to ensure plurality in chapter 6, but it is the only one
he does not reply to in chapter 7. Thus Aristotle shows no need to deal with arguments

% And, to alesser degree, by the material monism of the Milesians, though there it seems to be put forth less
as a challenge than as a desideratum that had not been sufficiently dealt with in their theory.

3 See Arist. Ph. 250b24 f., and Simp. in Ph. 300.29 f. (= DK 59 B 13).
3 Emp. Physica, 1.232-330; though deriving individual things is a more complicated story
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concerning plurality, even if the context suggests such a discussion. Presumably, Aristo-
tle thinks that his account of the form of something takes care of the question why we
have a plurality of individual things on the metaphysical level and his understanding of
the limits of continua in Physics VI is enough to make it clear what for him ensures that
things are separate from each other on the physical level.

That Aristotle considers the plurality paradoxes as metaphysical questions seems to
be clear from the fact that the only time he mentions one of them is in the aporia book of
his Metaphysics. And it is with the plurality paradoxes on a metaphysical level that Zeno’s
connection to Parmenides would be most relevant,*® so we should not be surprised if
their relationship is not important for Aristotle.”* In fact, Aristotle does once mention
Parmenides and Zeno together, in his Sophisici Elenchi 182b22-27, where he claims that
they both share in presenting one, metaphysically very fundamental logos, namely that
‘being’ and ‘one’ mean the same thing, which allegedly was hard to refute even for experts.

Since questions concerning plurality were intensively dealt with by Aristotle’s
post-Parmenidean predecessors, Aristotle is not concerned in his Metaphysics with estab-
lishing plurality;*° instead he deals with new topics such as the distinction between form
and matter, substance and accidence, potentiality and actuality, and so forth.

While for the assumption of plurality Aristotle builds heavily on the basis of his
post-Parmenidean predecessors, he clearly does not think that these thinkers have dealt
with motion sufficiently. For example, he explicitly claims in De generatione et corrup-
tione 33b22 ff. that Empedocles has talked about kinésis in a naive and unsatisfying way;
and he accuses the atomists of never explaining why the atoms move in the first place in
his Metaphysics 985b: “the question of the origin and nature of motion in things they [the
atomists] too ignored, just as blithely as the others.”

Furthermore, in Aristotle’s treatise on fopos it becomes clear that a conception of
space is not something that has already been established — we have seen Aristotle claim-
ing that apart from Plato nobody has yet worked on it in the sense of trying to show what
itis, and Plato got it all wrong. And finally, we have no evidence that the idea of a lower
threshold of forces, which is the context of Aristotle’s discussion of the falling millet seed
paradox, had been a topic dealt with by the natural philosophers before Aristotle.

In his Physics, Aristotle attempts to establish a science of nature, an epistemé physeos
(Ph. 184a15); he is not satisfied with an eikds mythos. For this he needs to demonstrate that
motion as the central concept of natural philosophy, as well as important related concepts,

3 Even if we assume that some of his plurality paradoxes also question Parmenides’ ontology (against which
I argue in Sattler 2020).

¥ The paradoxes of motion may also be connected with Parmenides’s poem, but here the connection is
less striking, and the motion paradoxes can in any case be seen as a challenge for natural philosophy that is inde-
pendent of any Eleatic background.

4 Apart from the one brief mention of a plurality paradox in Metaphysics Beta we saw above, where he
brushes it aside.
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such as topos and force, can be conceived consistently. Accordingly, he needs to show that
possible paradoxes concerning these concepts have no bite.

Aristotle wants to show not only that there is motion - this he seems to take for grant-
ed - but that there can be a science of motion, a physics, which he is the first to fully estab-
lish. For Aristotle there is no similar science of plurality; rather, plurality is an assumption
taken for granted in all sciences, and, if at all, discussed in metaphysics. For Aristotle, any
scientific inquiry presupposes plurality in assuming that there is a distinction between
an arché and that of which it is an arché — the very first sentence of his Physics claims that
we know some area or field if we know its arché (Ph. 184a10 ff).

It seems as if the Zeno of Aristotle and of Plato are very different thinkers. Aristotle
hardly connects Zeno with Parmenides, and almost leaves out the plurality paradoxes
completely, while these are exactly the two points Plato focuses on. However, the main
reason for this difference lies in the different contexts in which Plato and Aristotle discuss
Zeno: we saw that Plato takes up Zeno mainly in the context of ontology, which explains
his focus on the plurality paradoxes and on Zeno’s relationship to Parmenides, while
for Aristotle, Zeno’s philosophy is most relevant in the context of establishing a science
of nature. And we may think Plato is not reacting to the dichotomy problems explicit-
ly, since he is an atomist of sorts. Moreover, while the plurality paradoxes are the most
prominent paradoxes for Plato, we also find him referring to some of the other para-
doxes as well. We saw that Plato also refers to motion and rest as one pair of opposites
that feature prominently in Zeno’s paradoxes. And there is also a reference to the topos
paradox in Plato’s Timaeus — he does not name Zeno there, but in his discussion of the
receptacle, he discusses the idea that everything that exists seems to be in a place and
space. As a reply to this assumption, Plato claims that in fact there are things that exist
but are not in a place, like the Forms; and thus questions one of the main premises of this
paradox.* Finally, we saw that both Plato and Aristotle are interested in Zeno’s method.
Thus while Plato and Aristotle seem to give us a very different Zeno, we see that this
is mainly due to the different interests with which they approach Zeno, and that their
accounts are in fact compatible.

We saw that Plato is interested in Zeno’s plurality paradoxes and in the second part
of the Parmenides he also discusses the possibility of plurality. Aristotle can build on
this, and earlier, accounts. The problem that a plurality of things will lead to them being
like and unlike can easily be shown to be unproblematic with the help of a principle of
non-contradiction according to which x can be like one thing in one respect, and unlike
another in a different respect. This is an understanding of the principle of non-contra-
diction that we do not yet find with Parmenides and Zeno, but that Plato clearly uses in
his Republic, and that Aristotle explicitly discusses in his Metaphysics IV.#* Thus, Aristo-
tle does not need to deal with these kinds of paradoxes separately. But the paradoxes of

# For details of this hint in Plato, see Sattler, Conceptions of Space, chapter 2.
* For details, see Sattler (2020), chapters 2, 3, and 5.
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motion, topos, and the falling millet seed are not sufficiently covered by the Presocratics

or Plato, and as they may be conceived as serious obstacles for a science of nature, Aris-
totle takes them on in his Physics.*

* Twant to thank the St. Andrews work in progress group for feedback on the paper.
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