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Robert Bolton

I reconstruct the original versions of Zeno's Racetrack and Achilles paradoxes,
along with Aristotle's responses thereto. Along the way I consider some of the
consequences for modern analyses of the paradoxes.

It turns out that the Racetrack and the Achilles were oral two-party question-and-
answer dialectical paradoxes. One consequence is that the arguments needed to be
comprehensible to the average person, and did not employ theses or concepts familiar
only to philosophical specialists. Irely on this fact in reconstructing the original
dialectical versions of the paradoxes. I show that both paradoxes rely for their success on
forcing the dialectical answerer to reflect on his own potentially unending experience of
imagination, and show that this renders the most popular contemporary critique of each
paradox unworkable in an ancient dialectical context.

In responding to the Racetrack, Aristotle seeks to replace the answerer's first-
person experience with something more objective, a visible diagram. He then argues that

the Racetrack involves an equivocation, an equivocation resulting from the fact that one
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and the same visible diagram can be interpreted in two ways. He frames his charge of
equivocation in standard dialectical fashion, but his use of a diagram is his own
innovation.

While first employing his response to the Racetrack to construct a response to the
somewhat different Achilles paradox, Aristotle later proceeds to offer a revised critique of
the Racetrack itself. His revised critique is heavily influenced by his reaction to a variant
pre-Aristotelian version of the paradox, a version involving counting. This leads him to
reflect on the possibility of mentally experiencing an infinite collection. He also reflects
on his earlier diagrammatic methodology, and on the conditions that individuate points,
especially halfway-points. He concludes that points which are individuated in diagrams
need not represent points that are individuated in reality. His revised critique of the
Racetrack hinges on the distinction between actual points and potential points, and I show
that this critique maintains the dialectical form of its predecessor, while constituting a

reflection on the potentially misleading nature of diagrams.
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Introduction

You are a runner, with a racetrack before you. You will run to the end of the
track. Before you get to the end, you must reach the halfway point. And before you
reach the halfway point, you must get to the point halfway to it. And before you get to
that point, you must reach the point halfway to it. And before you get to that point, you
must reach the point halfway to it. There is an infinity of these halfway points. You
cannot pass through an infinity. You will not reach the end.

There is definitely something wrong here, since a runner can certainly reach the
end of a track. I call this paradox the Racetrack. It was created by Zeno of Elea in the 5"
century B.C., and has engaged philosophers for twenty-five centuries. It especially
perplexed Aristotle, and his writings of a century later provide our earliest written
evidence of the puzzle. Zeno himself did produce some paradoxical writing, but little of
it survives and none of that concerns the Racetrack. Aristotle connects the Racetrack
with a second paradox, the Achilles, named for the fastest Greek hero at Troy.

You are the fastest man alive. You are pitted in a race against a tortoise. The
tortoise is given a head start. He will be up ahead when you start running, but soon you
will catch him. Before you catch him, you need to reach the place where he was when
you started. By the time you get there he has moved on ahead. Still, you can catch him,
but first you need to get to where he is now. By the time you get there, he has moved on
ahead. Again, you can catch him, but first you must reach the place where he is now. By
the time you get there he has moved on ahead. Still you can catch him. Again, before

you catch him you need to get to the place where he is now. By the time you get there he



has moved on ahead. It is hopeless. The tortoise will always be ahead. You will never
catch him.

The Racetrack and Achilles are among the stranger creations of humanity. Zeno
and his paradoxes are widely known today, but Zeno himself often seems a legendary
figure, even on a par with the hero Achilles. And yet the truth is that Zeno and his
paradoxes had a kind of concrete reality, very much a part of space and time. In the pages
to come, we will attempt to uncover something of their earliest history.

The way we will do so is by examining the historical evidence. This seems
obvious, but it is easy to miss, as the Racetrack and Achilles are so much better known
than their history. As much as possible, we will need to put aside our preconceptions and
simply try to see what the evidence tells us. Since most of the evidence is from Aristotle,
we will need to learn a good deal about Aristotle in the process. And a convoluted

process it will be. Eventually we may reach our goal.



Chapter 1
Zeno the Dialectician

Zeno today may be the most famous of presocratic philosophers. Both popular
and expert discussions of philosophy, mathematics and physics feature Zenonian
paradoxes in one form or another. Among them, the Racetrack and Achilles may be the
most celebrated.

To many people, the paradoxes will seem to raise the deepest questions about the
nature of reality and reason. Some think these questions have answers; others do not.
Cutting across different approaches to the paradoxes is often the sense that they are the
sort of thing one must think about with the utmost concentration. Only the deepest
contemplation will suffice, and thinking about such things is liable to seem the ultimate
private activity.

This is not exactly wrong, and in a ways, it is very much correct. Apart from our
private thinking, in the public world of action, Zeno's paradoxes are liable to seem so
much silly nonsense. No one who does not think privately will likely learn anything from
them at all. And of course one can seemingly learn all kinds of other things without such
contemplation. The value of the paradoxes seems indissolubly twined with private
thought.

And yet, strangely, this perspective will likely lead us astray as we follow a
historical quest for the Achilles and Racetrack. For what we will find is that the Achilles
and Racetrack were born as public and interactive paradoxes, a part of the ancient art of

dialectic. To understand their existence, we must comprehend their dialectical life.
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Dialectic was a form of two-party debate. One person acted as a questioner and a
second was an answerer. The questioner would begin by proposing a thesis which the
answerer had to accept or deny. Regardless of the answerer's choice, the questioner then
set out to prove him wrong. To do so, he would propose a series of propositions, trying
to gain the answerer's approval. The questioner's goal was to construct an argument
concluding with the contradiction of the answerer's original claim, an argument that
would plausibly appear sound to the answerer and any audience. If the questioner
succeeded, the answerer would seem to have refuted himself, since he himself had
acceded to every step. By contrast, the answerer sought to prevent this from happening.

The history of dialectic has yet to be written. This is not surprising: we possess
no videotapes from antiquity, so our knowledge of ancient oral debate must be
reconstructed in a roundabout manner from written sources. This is no simple task, and
even basic facts are in dispute. What we do know is intriguing: dialectic played a central
role in the lives of Socrates, Plato and Aristotle. And Aristotle tells us that Zeno was “the
discoverer of dialectic.”

We will soon examine Aristotle's claim, and a variety of other evidence about
Zeno and dialectic. What we discover is that Zeno was indeed a dialectician, and the
motion paradoxes were dialectical arguments. Indeed, these facts underly everything
Aristotle says about the Racetrack and Achilles. Before we turn to a detailed study of
how Aristotle analyses the paradoxes in the Physics, we thus need to first examine the
evidence that shows their dialectical nature, and make sure that we understand what this

means.

1 Diogenes Laertius, Lives of the Philosophers, VII1.57 and IX.25. See below for discussion.



While most people may not see Zeno as a dialectician, scholars have long been
aware of the evidence linking Zeno with dialectic. In 1936, H.D.P. Lee wrote:

It was as “founder of dialectic” that Zeno's influence was most widely and

generally felt; Aristotle has summed up in a phrase what must have seemed to the

educated public of Athens to be the real effect of Zeno's argumentation.’
Lee was a leading Zeno authority, being the editor of the only English edition of ancient
Zeno texts. He follows this remark with a ten page discussion of Zeno's influence on
dialectic, ten pages of a thirteen page conclusion devoted to Zeno's ancient influence.

Oddly, Lee's judgement has been largely ignored by subsequent Zeno scholars. In
fact, the study of dialectic has played almost no role in the study of the ancient Zeno
evidence. Indeed, in this regard, Lee himself is no exception. While he aptly assesses
Zeno's influence on dialectic, Lee is strangely reticent to admit that Zeno actually was a
dialectician. In fact, his piece by piece examinations of ancient Zeno evidence do not
make use of the possibility, and even less, the fact, that Zeno was a dialectician.

In this respect, the present study differs from earlier scholarship. Most of this
investigation will focus on the discussions of the Racetrack and Achilles that are found in
Aristotle's Physics. But the framework for our examination of the Physics will first be
established by a variety of evidence from elsewhere, evidence often well-known but not
well understood. This evidence makes it clear that Zeno was a dialectician. Moreover,
we find that the motion paradoxes in particular were dialectical arguments, and that
Aristotle consistently takes this for granted when discussing them.

While some of the basic facts about Zeno and dialectic have often been

recognized, if unappreciated, it does not seem that scholars have ever grasped the

2 Lee, pg. 113.



essentially dialectical character of the motion paradoxes as Aristotle saw them. Most
have presumed that Aristotle was familiar with the paradoxes not via oral debate, but
rather via some text written by Zeno. Yet this view suffers from well-known problems.

The most likely candidate for a text containing the motion paradoxes is a
composition by Zeno that plays a role in Plato's dialogue Parmenides. The first part of
the Parmenides consists of a discussion among Zeno, his mentor Parmenides, and a
young Socrates.> As Plato depicts the discussion, it opens with Zeno reading aloud this
very text. Thereupon, Socrates and Zeno discuss the nature of the treatise.* From their
discussion, it appears that the treatise consisted of nothing but a series of distinct
arguments designed to refute the rather abstract, if commonsensical, thesis that: “Many
things exist.” Indeed each argument began by assuming this very thesis, and then went
on to derive seemingly absurd consequences from it. Zeno explains that the treatise is
directed against those who scoffed at Parmenides, who had famously asserted that “All is
one.” The scoffers found this absurd, but Zeno aimed to show the equal absurdity of their
own more “obvious” view that “Many things exist.”

Zeno apparently did compose such a book. It is mostly lost, but both Proclus and
Simplicius seem to provide us with information about this book, information that derives

from a source independent of Plato, perhaps Zeno's text itself, and yet meshes well with

3 But actually, Plato presents the entire Parmenides as a narration of Cephalus (126a4), who is recalling
the words of Antiphon, who is recalling the words of Pythodorus, who can supposedly recall from
memory the Zeno/Parmenides/Socrates discussion. (126b8-c3) It is not a simple matter to say what
this means for the literary structure of the Parmenides, nor is it a simple matter to say what it means for
our understanding of the Parmenides as a source of evidence concerning Zeno.

Among Platonic dialogues, this sort of problem is not unique to the Parmenides, and it is in many ways
well-known among scholars who study presocratic philosophy, regarding which Plato is an essential, if
challenging, source of evidence.

4  See 127c5-128e4.
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Plato's depiction.” This plurality text is the only piece of writing by Zeno that is distinctly
described by the earliest authorities, and so many scholars have surmised that it is the
only thing that Zeno wrote.

But this poses a problem. In Physics Z.9, Aristotle describes four Zenonian
paradoxes involving motion, among them the Racetrack and the Achilles. No naive
reader would ever suppose that they are intended to show the absurdity of the claim that
"Many things exist." So there is an inherent problem in supposing that the motion
paradoxes were present in the plurality book. Nonetheless, assuming that Zeno composed
no other texts, but that the motion paradoxes were promulgated in writing, various
scholars have contrived ways to fit them into the plurality book.® Yet no proposal
commands widespread support. Indeed there remain many open questions about the
plurality book, and more generally, about Zeno's use of writing.

Aristotle may or may not have possessed written versions of Zeno's motion
paradoxes. But we will find that to understand how he portrays them, any written

versions are largely beside the point, since Aristotle depicts the paradoxes as living pieces

5 In his commentary on the Parmenides, Proclus, writing the the 5th centuryA.D., refers multiples times
to the Zenonian text mentioned in the dialogue. Dillon (1987, pp. xxxviii-xliii) surveys these
references and concludes that Proclus is not simply extrapolating from Plato, but possessed a text that
he himself believed to be the Zenonian original. Dillon adds that this was "probably, though not
certainly, the same document that was available to Simplicius a century later." (pg. xliii) What is
certain is that in his commentary on Aristotle's Physics, Simplicius makes several references to some
Zenonian text. Moreover, he provides fragments and paraphrases from this text that would seem to fit
well with the description of the plurality book given in the Parmenides. (139,5-19; 140,27-141,8) Also
see below, footnote 17.

6 Vlastos, for instance, suggests that Plato misinterpreted what I am calling Zeno's "plurality" book, and
erroneously assumed that each of its logoi was implicitly directed at the thesis "Many things exist",
whereas, according to Vlastos, this was not actually the case, some of the logoi, including the motion
arguments, being meant to support other Parmenidean ideas. (Vlastos (1985), pp. 275-279)) Owen
claims that the motion paradoxes "play an essential part in the attack on plurality” (pg. 141), arguing
that they constitute an exhaustive attack intended to show the absurdity of every possible pluralistic
conception of space and time. (pg. 140) Matson, in "Zeno Moves!", has also recently argued that the
motion paradoxes should be construed as part of the attack on plurality, while emphasizing, as his title
suggests, that Zeno should not thereby be seen as himself rejecting the existence of motion, this
absurdity being charged to his pluralistic opponents.



of oral dialectic. In discussing them, he sees himself not as analyzing a text of the dead
Zeno, but as facing a living dialectical opponent. Understanding this central fact leads to
numerous clues about how to understand Aristotle's detailed analyses of the paradoxes,
clues that have typically gone unnoticed by scholars. If we want to grasp the Physics, we
need to understand the background to the Physics. And so we need to first consider the
evidence that Aristotle saw Zeno as a dialectician and the motion paradoxes as dialectical
arguments.
Aristotle's Reference to Zeno as the Discoverer of Dialectic

Diogenes Laertius wrote a series of biographies of philosophers, likely in the 3™
century A.D. These included a Life of Zeno, and a Life of Zeno's rough contemporary,
Empedocles. In the Life of Empedocles, Diogenes reports that Aristotle, in his dialogue
The Sophist, now lost, called Empedocles the discoverer of rhetoric, and Zeno the
discoverer of dialectic. (VIII.57) Later, in his Life of Zeno, Diogenes again repeats that
Aristotle called Zeno the discoverer of dialectic and Empedocles the discoverer of
rhetoric. (IX.25)” Diogenes has no obvious reason of his own for twice mentioning Zeno
and Empedocles together in this way. So he is likely just following Aristotle, who
himself must have paired the two claims in The Sophist.®

The Zeno claim is well-known to scholars. But they have typically ignored the
fact that Aristotle pairs it with the Empedocles claim. In fact, this pairing is crucial to
understanding what Aristotle means in depicting Zeno as the discoverer of “dialectic.”

And so it is crucial to deciding what conclusions about Zeno we may legitimately derive

7 Additionally, in the Prologue to the Lives (I1.18), Diogenes himself says that dialectic goes back to
Zeno.

8 Diogenes is known as someone who reliably repeats what he reads, without subjecting it to much
analysis. Barnes (1982, pg. 588) calls him a "scissors and paste historian of philosophy"



from Aristotle's depiction.

What we find is that Aristotle is depicting Zeno as the discoverer of the very sort
of oral two-party question-and-answer debate that we have thus far been calling
“dialectic.” Interestingly, among scholars who have examined this passage, the most
prominent view holds that what Aristotle here calls “dialectic”” need not be oral or two-
party. Instead, scholars think that Aristotle is referring to a general argumentative
technique. Using this technique, an arguer begins by considering some thesis of an
opponent, and logically deduces from it a contradiction, thus apparently revealing that the
original thesis was false. Of course, the questioner does this very thing in oral two-party
dialectic. But others may do so as well. Someone might use the maneuver orally to
attack a thesis, without any actual opponent answering questions or even being present.
Or someone might do the same thing in writing. In fact, Zeno himself did this in writing,
in the plurality book described by Plato. So it might seem reasonable that scholars should
interpret Aristotle's dialectic remark in light of this written work of Zeno.’

If the prevailing interpretation were correct, then Aristotle might be depicting
Zeno as the discoverer of dialectic simply in virtue of Zeno having composed the
plurality book. Hence the Zeno remark would provide no basis for us to conclude that
Zeno practiced oral two-party dialectic. But the standard view is mistaken, and Aristotle
is clearly insinuating that Zeno practiced and initiated a sort of oral two-party debate.
This becomes clear when we consider the often ignored comparison between dialectic and

rhetoric, which are invoked as a pair in Aristotle's Sophist.

9 Lee, pp. 117-8, seems to originate this view. Ryle (1968) pp. 44-5, concurs. By contrast, some
scholars do seem to recognize that Aristotle ascribes an oral role to Zeno. For instance, Kirk, Raven
and Schofield, pg. 278, note that Aristotle is likening Zeno to Socrates. But they do not significantly
develop the idea.



10

Aristotle's joint invocation of dialectic and rhetoric is part of a substantial
philosophical tradition that regards the two as distinct but related oral practices. The
contrast between them is a significant theme in Plato's Gorgias and his Phaedrus."
Aristotle himself composed a work on each, the Topics on dialectic and the Rhetoric on
rhetoric. The opening line of the Rhetoric affirms the relation between the two:

“Rhetoric is the counterpart of dialectic.” (1354al) In the final chapter of the Sophistical
Refutations (which is itself the final book of the Topics), Aristotle again contrasts the
pair. In a passage well-known for its immodesty, Aristotle praises himself as the first to
develop a theory, or art', of dialectic, as opposed to merely being a practitioner. He
contrasts the situation with that of rhetoric, noting that the art of rhetoric had developed
bit by bit over time. By contrast, with dialectic there had been no prior development of
the art. Instead, he recalls how earlier “teachers” had merely passed out written
dialectical arguments for their students to memorize, just as the sophist Gorgias had
distributed written speeches when “teaching” rhetoric. (183b26-184al)

In each of these comparisons, there is no doubt that dialectic and rhetoric are
being contrasted as oral practices. One of the key distinctions between them is that while
rhetoric involves one speaker, dialectic is an interactive process requiring two speakers.
When Aristotle in The Sophist conjoins dialectic and rhetoric, we should naturally

presume that he means what he normally means by dialectic and rhetoric. As he

10 In the Gorgias, the term SaAektiky (dialectic) is not used, although the cognate verb diaAéyw (discuss)
is commonly used to invoke the typical Socratic question-and-answer discussion that leads one party to
accept his own refutation. This sort of interactive discussion is contrasted with rhetoric. (Cf. 449b4-8,
457c4-458b3, 471e1-472d4, 473d6-474b5.) The Phaedrus continues the contrast, and explicitly
introduces the term diocAekTiky. As the Phaedrus contains important Zeno evidence in its own right,
we will discuss some of the relevant passages below.

11 The Greek word is téxvn (techne), which can refer either to the theoretical groundwork useful for
engaging in practical activities, or to a handbook that presents such a theory, a handbook such as the
Topics itself.
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elsewhere regards dialectic as a sort of two-party question-and-answer debate, we should
presume that Aristotle is depicting Zeno as the discoverer of this very sort of question-
and-answer debate.

We might certainly wonder what exactly Aristotle means in depicting Zeno as the
discoverer of dialectic, and likewise what historical facts might motivate this depiction.
These are difficult questions, and especially so when we consider that if Aristotle's
dialogues were like Plato's, they might well have taken many liberties with historical
facts, using them for highly theoretical ends.'> But we may still learn a great deal without
addressing such issues. For if Aristotle so much as portrays Zeno as the discoverer of
dialectic, which he does, then Aristotle thereby portrays Zeno as a practitioner of
dialectic, for certainly it is most natural to assume that the discoverer of a practice
actually practiced it.

Since Aristotle seems to portray Zeno as a practitioner of dialectic, it most likely
follows that Aristotle himself actually believed Zeno to be a practitioner of dialectic.
Now this is by no means a certain inference. But we have no specific reason to doubt it.
In particular, we should not presume, as do many scholars, that the Sophist remark ought
to be read as a comment on Zeno's writing. To do so is to impose a complicated
interpretation, in the lack of any immediate evidence, where a a simpler explanation
would suffice. So it seems most plausible that Aristotle indeed believed Zeno to be a
practitioner of dialectic.

Since Aristotle, apparently, believed Zeno to be a practicing dialectician, the most

12 A good example of Plato doing lies at Theaetetus 152d2-e9, where Socrates depicts Protagoras,
Heraclitus, Empedocles, Epicharmas, and Homer as proponents, contra Parmenides, of the theory that
nothing ever is, but that everything is always becoming. Whatever the merits of this depiction, it is
certainly not how most of these men would have construed themselves.
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likely conclusion is that Zeno actually was. So Zeno, most likely, was an oral
dialectician. We could be wrong, but the most natural reading of the Sophist remark

suggests that Zeno was indeed an oral dialectician, and that Aristotle saw him as such.

Zeno in Plato's Phaedrus

Like Aristotle, Plato regarded Zeno as someone notable for his oral practice, most
likely his oral practice of dialectic. This becomes clear when we examine a reference to
Zeno in the Phaedrus. The passage in question is well-known to Zeno scholars, but as
with the Aristotle passage, here too they have failed to examine the context in which it
occurs.

The Phaedrus portrays Socrates in conversation with Phaedrus. At one point,
Socrates makes an oblique reference to Zeno: “Do we not know the Eleatic Palamedes
who speaks with art (rechne®), so that the same things appear to his hearers to be like and
unlike, also one and many, and again resting and moving?” Phaedrus replies: “Most
certainly.”'* (261d6-9) Scholars agree that “the Eleatic Palamedes” is Zeno."”> When we
examine this passage carefully, we find that it involves both a reference to Zeno's

plurality book and a reference to Zeno as a practitioner of some oral art.

13 Recall that rechne may refer either to an art or craft itself, or to a written treatise describing that art. The
whole section of dialogue surrounding the Zeno reference hinges on this ambiguity, which is difficult to
capture in English. In the given passage, the Greek reads téxvn, (dative of té€xvn) which can mean
either artfully (i.e. with art), or using an Art (i.e. using a written treatise for the art). The ambiguity
seems intentional. (Dusani¢ (1992) concurs, pg. 351.)

14 My translations from the Phaedrus largely follow Nehemas/Woodruff, with some modifications.

15 There is near universal agreement here. One novel exception is Dusani¢ (1992), who argues that Tov
"EAeatikov Hadaurdnyv (the Eleatic Palamedes) is actually a double reference to Zeno of Elea and to
the sophist Alcidamas of Elaea. His argument gets its initial motivation from the fact that Quintilian,
the Roman writer on rhetoric, claims that Plato referred to Alcidamas as Palamedes. DuSani¢ marshals
a good deal of additional evidence, but he does not, I think, sufficiently consider the issue of how this
putative double reference is supposed to function within the literary structure of the dialogue. (But see
pg. 352, ibid.) Moreover, he fails to consider some crucial clues about how the reference does function.
See below, footnote 28. For additional details, consult his article, which constitutes one of the few
attempts to seriously examine the Palamedes reference in its broader context, and contains many
valuable references.
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The potential complexity of Zeno's role is immediately suggested when we
consider the phrase “to his hearers” (toi¢ dkovovot). In Greek, this phrase has two
crucial connotations that are missing in the English. On the one hand, a "hearer" of
someone may be their student.'® This usage obviously derives from the predominantly
oral nature of teacher-student relationships. On the other hand, a "hearer" of someone
may be a "reader" of their book."” In 4™ century B.C. Athens, the main use of a written
text was to be read aloud to an audience, silent and private reading gaining prominence
much later. So the primary way in which anyone might experience the written text of
another, and hence, in a way, "read" it, was by hearing it read aloud. Thus, as things
stand, the "hearers" of the Eleatic Palamedes might be any casual hearers of Zeno himself,
more committed students, or anyone hearing anyone read a text of Zeno, even after Zeno
himself was dead, as he was when Plato wrote the Phaedrus.

If the reference to the hearers involves a text, then it would seem to be the
plurality book discussed in the Parmenides."® The Parmenides makes clear that the first
argument in the book aimed to show that if many things exist, then these “same things”
are both “like and unlike”. (127d6-e5) This seems very similar to what the Eleatic
Palamedes demonstrates to his hearers, at least according to the Phaedrus. Moreover, it
seems that the rest of the arguments in the plurality book followed the same pattern of
concluding that the “same things” share two contrary properties. This meshes well with

the Phaedrus report."

16 LSJ, dxodw, 11.4.

17 LSJ, dxobw, 1.4

18 Most scholars believe that the Parmenides was written after the Phaedrus.

19 Speaking of Zeno and, apparently, his plurality text, Simplicius writes: "Moreover, in the book of his
having many arguments (émixeiprigata), he [Zeno] demonstrates in each [argument] that for someone
asserting that many things exist, it follows that he asserts contrary things." (139, 5-7) Simplicius also
provides evidence, including fragments, that, in addition to the three pairs mentioned above, the book
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The clear consonance of the Zeno reference with what we otherwise know about

the plurality book suggests that Plato does indeed intend to evoke the image of that very

book being read aloud. What is much less obvious at first glance is that the passage also

presupposes that Zeno is an oral dialectician. To see this, we need to consider how the

reference fits into the broader context of the dialogue.

The Zeno reference occurs as part of an attempt by Socrates to investigate whether

rhetoric is an art (fechne). (260d3-261a6) Socrates asks: "Well, then isn't the rhetorical

art, taken as a whole, a way of directing the soul by means of logoi (speeches/arguments),

not only in lawcourts and on other public occasions but also in private?"®* (261a7-9) He

goes on to emphasize the unity of this art of rhetoric, regardless of topic. But Phaedrus

demurs, noting that he has only encountered the art of rhetoric in the lawcourts and the

Assembly. He is thus unfamiliar with the private rhetoric.

This reference to private rhetoric might sound odd. In Greek, as in English, the

contained arguments involving the pairs small-large (139, 7-19; 140, 34-141,8) and limited-unlimited
(140, 27-34). These arguments are well-known, although their interpretation is difficult.

Rightly supposing that the Phaedrus reference involves Zeno's plurality book, and noting how Zeno is
said to show that the same things are resting and moving, scholars have sometimes taken the Phaedrus
passage as an indication that the plurality book contained the four motion paradoxes discussed by
Aristotle in the Physics. But this is a hasty conclusion. The Phaedrus does not refer to any of these
paradoxes, but rather to a different argument, paraphrased by Proclus in his commentary on Plato's
Parmenides. (769, 23-770,1) Proclus reports the argument using neoplatonic language, so it would
take some effort to extract Zeno's own formulation. But it is fairly evident that, unlike the motion
paradoxes in the Physics, this resting-moving argument conforms to the structure that the Phaedrus
ascribes to the plurality book arguments, beginning with the assumption that many things exist, and
deriving the conclusion that the same things move and rest. (Cf. Dillon (1987), pg. xli.)

While it would not be an easy task to establish definitively that all of the plurality book arguments
conformed to the aforementioned structure, the evidence from our best sources concerning this text,
Plato, Proclus and Simplicius, suggests that it is plausible. This idea has not received as much scholarly
attention as it seems to merit, no doubt, in part, due to efforts to include the four motion paradoxes in
the plurality book, an idea which we will soon find to be seriously misguided. For our immediate
purposes, all that really matters is that arguments of the given type played a prominent role in the
plurality book.

20 Ileave logoi untranslated to preserve an ambiguity. Rhetoric per se might well be described as an art

of directing the soul by means of speeches. But since the "private rhetoric" turns out to be dialectic, we
might rightly describe the art as directing the soul by means of arguments. (Nehemas/Woodruff
translate "by means of speech".)
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normal sense of “rhetoric” will not encompass such private rhetoric. But it is fairly
evident that a practitioner of either the public or the private rhetoric will be someone
actually speaking, not merely the author of a text written in a certain form, but read by
someone else.”!

Socrates then asks an absurd question: "Well, have you only heard the Arts
(technai) of Logoi** by Nestor and Odysseus - those they wrote in their spare time in
Troy? Haven't you also heard® the works of Palamedes?" (261b6-8) Nestor, Odysseus,
and Palamedes are all heroes of the Trojan war, heroes noted for their speaking ability.

Of course, the Homeric poems contain no references to any of them writing treatises, and
scarcely any references to writing at all.*

The absurdity flies by Phaedrus, which is not unimportant. One of the themes of
the Phaedrus is to disparage the role of writing, for writing seems merely an imitation of
speech and thought, an imitation fostering passivity.” Clearly, the fact that Nestor,
Odysseus and Palamedes were brilliant speakers does not entail any association with
writing, whether as students or as writers of treatises. But Phaedrus is infatuated with
written speeches and does not see this.*

The question by Socrates must be related to the prior statement by Phaedrus.

Phaedrus has affirmed his familiarity with the public, but not the private, use of rhetoric.

Socrates immediately responds by asking whether he has heard only the treatises of

21 But as things stand so far, it seems that either sort of rhetorician might read their own text, and thereby
practice their form of rhetoric.

22 Recall that techne has a double meaning. In the present context, it clearly refers to a written text, as
Socrates refers to Nestor and Odysseus as writing technai.

23 Nehemas/Woodruff write "heard of." But Socrates is asking whether Phaedrus has literally heard the
treatises themselves read aloud.

24 One exception is lliad 7.160-180, a passage that highlights the esoteric nature of writing.

25 See 274e1-275b2.

26 See 227d6-228a4.
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Nestor and Odysseus, but not those of Palamedes. Nestor and Odysseus are thus linked
with the public rhetoric, and Palamedes with the private.

Phaedrus responds: "No, by Zeus, I haven't even heard Nestor's - unless by Nestor
you mean Gorgias, and by Odysseus, Thrasymachus or Theodorus." (261c1-3) Gorgias,
Thrasymachus and Theodorus were all well-known orators and teachers of rhetoric.
Moreover their rhetoric was designed for the lawcourts and the Assembly. And they may
well all have written treatises on rhetoric.”’ They surely considered their written treatises
to be mere propaedeutics to actual speechmaking, whether by themselves or others. The
treatises were static teaching aids that could scarcely convey the full dynamic reality of
an actual speech being delivered, and their authors would hardly think otherwise. Just as
importantly, all three rhetoricians both composed their treatises (if they did even that)
and engaged in oral speechmaking, the activity taught by the treatises.

Shortly thereafter, Socrates makes the above-mentioned reference to the Eleatic
Palamedes. Zeno is thus brought into the dialogue as the counterpart of Gorgias,
Thrasymachus and Theodorus, so we must consider both the similarities and the
differences that Plato intends for us to notice. Just as his heroic analogue Palamedes,
Zeno is the representative of the private rhetoric. But Plato insinuates that Zeno, just like

his contemporaries, both practices and composes a treatise on his variety of rhetoric.?

27 Certainly Gorgias did. Theodorus may have. (See Aristotle's Rhetoric, 1414b12-15.) About
Thrasymachus we do not know. The precise nature of these treatises is not clear. See also S.E.
183b15-184b8.

28 Both Vlastos (1975) and DusSani¢ (1992) rightly note the comparison between Zeno and the
rhetoricians. But neither discusses the contrast between public and private rhetoric, without which the
introduction of Zeno loses its point. Instead, Vlastos (pp. 287-291) merely seeks to refute the
contention of Cornford (cited in Vlastos, pg. 287) that the Zeno passage shows that Plato regards Zeno
as a sophist, in a pejorative sense. In this regard, Vlastos is certainly correct. DuSani¢ uses the
similarity between the so-called “Eleatic Palamedes™ and the rhetoricians as part of his motivation for
positing the sophist Alcidamas as a second unstated referent, along with Zeno. But he offers no
explanation of how the Alcidamas/Zeno conglomerate is supposed to exemplify “private rhetoric”.
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In fact, Zeno surely did not compose a treatise on rhetoric in any normal sense of
the word. But given the absurdity of the original reference to the "heroic" treatises, it
seems that Plato must be insinuating that Zeno, like his contemporary “public”
rhetoricians, did somehow compose such a treatise. Indeed, Socrates seems to be asking
whether Phaedrus has actually heard Zeno's treatise on private rhetoric. Earlier, we saw
that Socrates seemed to be asking about Zeno's plurality book. So if we have rightly
understood everything so far, it follows that the “treatise on private rhetoric” and the
plurality book are one and the same.

At first this seems absurd. But in fact there is a way of construing the plurality
book as a treatise on "private rhetoric", so long as we understand "private rhetoric" to be
dialectic. Certainly, the plurality book will not be a dialectic treatise in any normal
sense”, but it may well be such a treatise in the sense demanded by the Phaedrus. In fact,
one of the main themes of the dialogue is that writing cannot convey knowledge at all.
Only by thinking do we learn.*® So properly speaking, the only way in which anything
can be a worthwhile treatise, on anything, is by spurring thought. No treatise promoting
passive acceptance of doctrine can perform this function. And this is especially true in
the case of a treatise on dialectic, which is necessarily interactive.

By contrast with a treatise presenting a definite doctrine, Zeno's plurality book,
just as Plato's dialogues, may enable thinking, in Plato's view, precisely because it does
not tell the audience what to think. It merely lays out the seemingly contradictory
consequences of the doctrine that "Many things exist." Plato apparently sees the book as

designed to provoke the audience to puzzle over it and to discuss dialectically exactly

29 Indeed, we have already seen that Aristotle's Topics was the first treatise on dialectic.
30 Cf. 274e1-275b2, 275d4-276a9.
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what positive conclusion should be drawn. Indeed, this is exactly what Socrates and
Zeno do in the Parmenides after Zeno has read the "treatise". Thus, the book serves as a
natural catalyst for dialectic, and this is the one and only way in which it is a treatise “on”
dialectic. But according to the Phaedrus, this is the only way anything could be a useful
treatise on dialectic: passive absorption of dialectical rules will never suffice.’'

Later in the Phaedrus, we find a much more explicit sign that, in some way,
"private rhetoric" really is dialectic. To thoroughly establish this would divert us from
our main line of inquiry, so I will withhold discussion until the Appendix. But we have
already attained some definitive results: we have seen that Plato portrays Zeno both as a
writer and as an oral practitioner of some sort. And given that Zeno's oral practice is
contrasted with the typical rhetoric of well-known rhetoricians, it is at this point quite

plausible that Plato is portraying Zeno as a practitioner of dialectic.
The Paradox of the Millet Seed

We have now seen evidence that both Plato and Aristotle regarded Zeno as a
dialectician. A further sign comes from Simplicius, the 5" century A.D. neoplatonist
philosopher whose commentary on Aristotle's Physics provides much of our best
evidence on presocratic philosophy.

In the Physics, Aristotle makes a terse reference to Zeno: "d1& to0to 1] ZHvovog
AOyoc 00K AANONG, wg Poel ThG KEyxpov O0TLoDV Uépoc." (On account of this the logos of
Zeno is not true, that any part whatsoever of the millet makes a sound.) (250a19-21)
Aristotle proceeds to analyze the problem with this “logos of Zeno”, but he says no more

about the original logos itself. We will later examine the word logos in more detail. Here

31 Thus Plato would say that memorizing the Topics will scarcely make someone a knowledgeable
dialectician. The dialectician needs to know how to do something.
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“the logos of Zeno” seems to be some kind of argument, but the Physics leaves it open
just what kind it is.

In fact, from Simplicius, we learn that the logos was actually a dialectical
argument. In explaining the line from Aristotle, Simplicius recounts a dialectical
encounter between Zeno and the sophist Protagoras. In normal dialectical fashion, Zeno
begins by asking Protagoras to affirm or deny a given thesis, in this case, the thesis that
an individual millet seed makes a sound when it falls. Protagoras denies it. Then Zeno
proceeds to question him, gradually obtaining assent to the premises needed to prove that
an individual seed does make a sound when it falls. First he asks whether a whole bushel
of millet seeds makes a sound when it falls. Then he notes that there is a ratio between an
individual seed and the whole bushel. Finally, as a conclusion, he extracts the concession
that an individual seed will likewise make a sound in the same ratio to the sound of the
whole. (1108, 18-28) Simplicius thus describes a paradigmatic dialectical encounter.
While the details of his account merit scrutiny, we are, on the whole, well-justified in
ascribing a dialectical origin to the millet seed logos.

Simplicius wrote more than nine hundred years after the supposed Zeno-
Protagoras conversation. He reports no source for his story, but we can be sure he is not
merely offering a speculative reconstruction of his own.** This is because Aristotle
nowhere mentions Protagoras in conjunction with the millet seed. Simplicius would have

little reason of his own to insert Protagoras into the story, so he must be relying on some

32 In fact, Simplicius often does offer reconstructions of early philosophical arguments, often without
giving any overt sign that he is doing so, as opposed to relying on written evidence. Indeed, most
scholars agree that he does this with the Racetrack and Achilles. (947.6-31, 1013.3-16,
1013.31-1015.2) This can easily mislead contemporary historians. But he does not reconstruct the
motion paradoxes as dialectical arguments, which is an additional sign that his rendition of the millet
seed paradox, which is dialectical, is based on some separate tradition.
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source independent of Aristotle.

Of course, the original author of Simplicius' report might himself have been
offering speculation or a dramatization. But even if this particular Zeno-Protagoras
encounter never happened, this earlier author is surely not the inventor of the millet seed
paradox itself. And this means that he is likely familiar with it as a dialectical argument,
even if he does dramatize one occasion when it might have been used. In fact, if the
logos was known in antiquity as a dialectical argument, it would have been used orally
many times by many people, even if Zeno was the originator. Our best bet is thus that
Zeno himself first promulgated the paradox in dialectical form. The alternative is that
Zeno first produced the argument in some narrative written text, from which someone
later created a dialectical version.”® But we have no need for such a complex story. As
both Plato and Aristotle regarded Zeno as a dialectician, we should naturally expect him
to be making dialectical arguments. The evidence indicates that the millet seed paradox
was one of them.

Zeno, Dialectic and the Motion Logoi

We have now seen considerable evidence that Zeno was an oral dialectician, and
that this fact was central to his image in antiquity. Yet strangely, in recent times, Zeno's
oral activity has generally gone unrecognized, and has certainly played little role in Zeno
scholarship. There are multiple reasons for this neglect.

In the case of the Plato and Aristotle evidence, we have already seen that scholars

33 This is Hasper's view. He rightly notes that Simplicius' report matches the Aristotelian definition of
dialectic. But then he suggests that Simplicius' source invented the Zeno-Protagoras conversation to
mesh with Aristotle's description of Zeno as the inventor of dialectic. (Hasper (2003), pp. 19-21) But
there is a simpler explanation: Aristotle himself regarded Zeno as the inventor of dialectic in part
because he regarded Zeno as the inventor of many dialectical arguments, the millet seed among them.
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have erred by considering seeming Zeno evidence in isolation from the texts in which it is
found. In fact, this is a problem with much 20" century scholarship on presocratic
philosophy. Most of our evidence on early philosophy is found scattered throughout the
writings of various later authors, and scholars have often focused their attention solely on
the lines that deal directly with the early philosopher they are studying. Often, they have
thus missed valuable clues that are revealed by the manner in which a later author invokes
a presocratic.** In later chapters, we will find that the study of Zeno and Aristotle can
scarcely be separated, even if we must continually remember that they are very distinct
individuals.

Others reasons for the neglect of Zeno's dialectic arise from the specifically oral
nature of dialectic. For one thing, our evidence for ancient philosophy consists largely of
written texts, which makes it much easier to think about written texts than about oral
activity. This is especially true in the case of classical scholars, who have often construed
their very job as the study of texts.* By contrast, while historians of philosophy have
largely focused their attention on specific texts, they have typically not seen their focus
primarily as the study of those texts, and certainly not as the study of speech, but rather as
the study of thoughts and arguments. Indeed, since Aristotle, philosophers have often
maintained that that purpose of language is the expression of thought.*® On this view, the
manner in which thoughts are expressed, whether written or oral, might seem rather

insignificant. Historians of philosophy have often incorporated such ideas into their

34 Recently, many scholars have started to realize that this is shortsighted. For one work that places
emphasis on reading presocratic evidence in its textual context, see Osborne (1987).

35 This view certainly dominated the 19" century, but it has gradually lost sway since then, especially
under the influence of the work of Parry and Lord on the oral origin of the Homeric poems. See Lord
(2000).

36 This view is especially prevalent among so-called “analytic” philosophers. Historians trained in
analytic philosophy have largely dominated the recent study of Zeno.
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methodology. They have hence devoted little attention to what may be philosophically
significant differences between the speech and writing of philosophers. But this is a
crucial issue in the study of Zeno.

As a further problem, Zeno has been the victim of his own success. Unlike much
presocratic philosophy, Zeno's paradoxes often seem relevant to contemporary debates in
the philosophy of science, mathematics and logic. Discussion of such issues is typically
filled with logical and mathematical symbols, and Zeno-style arguments are often cast in
partially symbolic form. These written symbols are not a part of natural language, and
ordinary oral expression of modern symbolic arguments seems at best an imperfect
analogue. While such modern discussions often abjure any pretense to historical
accuracy, historians themselves often see Zeno in light of his contemporary relevance.
And so the inherently modern form of modern Zeno-style arguments can easily obfuscate
the importance of dialectic, an inherently oral activity.

While these various factors help to explain why Zeno's dialectical role has been
largely ignored, none of them, of course, gives us any real reason to doubt that Zeno was
a dialectician. In fact he was.

Aristotle distinguishes three varieties of what I am calling dialectic.’’ He usually
restricts the term dialectic to the first of these varieties. As he uses the term, a dialectical

argument will always employ reputable opinions as premises and will always use valid

37 See S.E. 2. It might seem that Aristotle here distinguishes four varieties. In fact, he does distinguish
four varieties of question-and-answer argument, but the first sort, didactic or demonstrative argument,
is interactive only in a minimal sense. In didactic arguments, the answerer will be a learner learning
from a master and will always answer Yes. Moreover, unlike the other varieties, didactic arguments do
not generally attempt to refute any thesis, but simply to prove a conclusion directly. (Although they
can be used for refutation as well. See S.E. 170a23-26. But Aristotle, at S.E. 170a34-6, distinguishes
such "didactic" refutations from refutations that are properly dialectical.) Didactic arguments are the
subject of the Prior and Posterior Analytics.
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inferences. (165b3-4) The second variety is peirastic, or examinational argument. In
peirastic examination, a non-expert in some domain will examine a putative expert in that
field, attempting to overturn some purported thesis of the given domain, in an effort to
test the supposed expert. (165b4-7) This is familiar from Plato's Apology, where
Socrates describes his examination of the politicians, poets and craftsmen. In fact,
Aristotle regards peirastic as a sub-class of what he calls dialectic. (171b4-6) Finally,
there is eristic. An eristic arguer seeks to win a debate at all costs, without regard for
truth. As such, he typically employs apparently reputable opinions or apparently valid
arguments. (165b7-8) In Plato's Euthydemus, the brothers Euthydemus and
Dionysodorus are paradigmatic eristical arguers.

When studying the motion paradoxes, we will sometimes need to distinguish
among these three sorts of debate. But for the most part, I will speak of “dialectic” as the
practice encompassing all three varieties. The reason for this is that Aristotle's
demarcation is highly theoretical, and hinges on the subtle assessment of the intentions of
dialecticians and the normative evaluation of their arguments.* The theoretical
distinction most likely postdates Zeno, being, no doubt, based on Aristotle's observations
of the dialectic of his own day. While we are greatly dependent on Aristotle for our
knowledge of how dialectic was practiced, we also need to be wary of exporting
Aristotelian classifications back to Zeno himself.

In general, we should avoid making too many prejudgements about Zeno's role as

the originator of dialectic. We know that he did practice dialectic, but beyond that we do

38 In the same way, most contemporary uses of the term “dialectic” involve some philosophical or
normative component. By contrast, in this investigation, I use the term with a purely descriptive sense
to describe an ancient style of debate.
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not yet know much. In fact, a full examination of Zeno's role as a dialectician would take
us well beyond the scope of this investigation. For us, evidence of Zeno's practice of
dialectic is really just a starting point, and forms the backdrop against which we will try
to understand two of his dialectical arguments, the Racetrack and Achilles.

In Physics 7.9, Aristotle writes: "téttapeg §'eloiv ol Adyot mepi KIvEcEWG ZAVWVOG
ol mapéxovteg TG duokoAiag toig Avototv... ." (And four [in number] are the logoi of
Zeno about motion, which give ill-tempers to those who [try to] resolve [them]... .)*
(239b9-11) Two of these logoi are the Racetrack and Achilles, and we will soon see
evidence that all four were dialectical arguments.

The word logos is one of the most significant words in Greek philosophy, and, in
principle, can mean many things: speech, discussion, definition, explanation,
justification, ratio, the faculty of reason, etc. Throughout the Topics and Sophistical
Refutations, it is also used in a largely technical sense to refer to dialectical arguments.
But given the wide variety of uses, we can scarcely take for granted that this is what
Aristotle means in Physics Z.9.

In fact, there has often seemed good reason to doubt this. For one thing, the word
logos is the very word used in Plato's Parmenides to refer to the written arguments of
Zeno's plurality book. As written arguments, they were not dialectical, at least in the
sense that matters. But given the many senses of logos, we should not presume that all
references to "logoi" of Zeno are references to entities of precisely the same sort.

At the same time, the nature of the Physics has often obscured the dialectical

nature of the motion logoi. The Physics is not about dialectic, but rather nature and

39 We will later discuss several aspects of this line in more detail.
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natural motion, so contemporary scholars, not being immersed in dialectic like Aristotle's
audience, easily miss dialectical references.

In fact, we will soon see that the motion paradoxes were indeed dialectical
arguments. In the future, I will typically refer to such arguments simply as dialectical
logoi, or merely as logoi, as opposed to calling them arguments. By the word logos, 1
intend to mean exactly what Aristotle means by it in the Topics and Sophistical
Refutations. The foreignness of the word is a benefit, since it reminds us that none of us
has any firsthand knowledge of ancient dialectic. Whatever we say about dialectic will
need to be carefully justified. It is not entirely wrong to call a logos an argument, and 1
will sometimes do so. But argument can be misleading, as the term is widely used in
contemporary philosophy, and there are many contentious opinions regarding what an
argument is or should be. An argument is rarely regarded as something interactive, and
never as essentially so. By contrast, a dialectical logos is necessarily interactive.
Henceforth, I will largely abandon argument in favor of logos. In studying how the
motion paradoxes worked as logoi, we will also learn a good deal about what logoi
actually were.

The evidence that the motion logoi were dialectical derives from two passages in
the Topics, and one in the Sophistical Refutations. Each mentions the Racetrack in a
context that presupposes that it is a dialectical logos. These references have been largely
ignored by scholars writing on the motion logoi. When we examine them carefully, and
compare them with the Physics, we find that Aristotle regarded not only the Racetrack,

but all four motion paradoxes as dialectical logoi.
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The Racetrack and Duskolia

Topics 6.8 comes in the midst of a long section giving advice to dialectical
answerers. In the passage that concerns us, Aristotle envisages that the answerer faces a
logos that has a universal proposition as a premise, and that this premise is justified in
turn by an inductive appeal to several particular propositions. Aristotle then writes:

T pév ovv kad' Ekaota mdvta Betéov, &v 1 dANOA kai EvSo&a, TpdG O TO
KaBOAov melpatéov Evotacty QEPELYV” TO Yap GveL votdoewd 1 olong A
dokovong kwAvely TOV Adyov duokoAaiverv £otiv. el 00V émi TOAAQDV
@arvopévou ur didwot to kaboAov, ur| Exwv Evotacty, avepov 8Tt duokoAaivel.
€t1 el und' avrtemixelpelv €xet 6t1 00k GANOEC, TOAAD uaAAov av d6&sie
duokolatverv. (kaitot 00 to00' ikavov: moAAoUG yap Adyoug Exopev EvavTioug
Taig 86&ag, obg xaAemov Avery, kabdmep TOV ZRvwvog 8Tt 00K EvExeTal
KiveloBat o0dE To otddiov d1eABelv, GAN' 00 dix TolTo TavTiKEiPEVA TOUTOLG OV
Oetéov.) el 00V AT dvtemixelpelv Exwv uAt' évictacOat ur tibnot, dfilov St
duokoAaiver €ott yap 1] €v Adyorg duokoAia GmdKpLolg Tapd Tovg eipnUEVoLg
TpdTOULG, GUANOYLGUOD POAPTIKN.

Certainly all the particular propositions must be admitted, if they are true and
reputable, but against the universal one must attempt to bring an objection. For to
hinder the logos without an objection, either real or maintained, is to display ill-
temper (duskolia). Therefore if someone does not grant the universal when
justified by many [particulars], while not having an objection, it is clear that he
shows ill-temper. Moreover, if he does not even have a counter-argument that it
is not true, he appears ill-tempered to an even greater degree. (But even this is not
sufficient. For we have many logoi [whose conclusions are] opposed to reputable
opinions which are [nonetheless] difficult to resolve, such as the [logos] of Zeno
that it is not possible to move or get through the stadion®, but this does not render
it unnecessary to accept the [conclusions] opposite to these [reputable opinions].)
If then someone does not admit [a universal proposition], having neither a
counter-argument nor an objection, it is clear that he shows ill-temper. For ill-
temper in [dialectical] logoi [consists of] an answer contrary to the ways
mentioned and destructive of the reasoning. (160a39-160b10)

In trying to understand this passage, we may temporarily ignore the parenthetical
remark about Zeno.*' Aristotle considers the case of an answerer who has accepted

several particular theses, but does not wish to accept the corresponding universal claim

40 The stadion was a race of one stadion length. We will later examine this term in detail.
41 The parentheses are an addition of the the modern editor, Ross, but here they are appropriate.
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that they are meant to justify. Aristotle says that the proper response is to offer an
objection, i.e. a counterexample to the universal. If the counterexample is legitimate, this
would definitively show that the universal claim is false. But if the answerer cannot think
of a counterexample, Aristotle says that he should at least attempt to provide a deductive
argument that the universal thesis is false. If the answerer nonetheless objects to the
universal claim while providing neither of these rationales for his objection, Aristotle
says that he exhibits duokoAia (duskolia), which for simplicity I rendered above as ill-
temper.?

The term duokoAia and the verb duokoAaiverv (to exhibit duskolia) are quite
common in the Topics and Sophistical Refutations. In these contexts, they are dialectical
terms of art, and the given passage effectively explains their use.* In short, duskolia is
the state exhibited by a dialectical answerer who refuses to play by the rules. We may
contrast it with the state of a dialectician, questioner or answerer, who makes a logical
error of some sort, whether knowingly or unknowingly. In effect, one who makes a
logical error still seems to acknowledge the existence of dialectical rules, and at least
appears to follow them. But the one who commits duskolia simply steps outside of the
rules altogether. He commits an emotional or behavioral error, not an intellectual error.
Duskolia is thus an aberrant psychological state that may arise in a dialectical context.

We may now consider the role of Zeno's logos in the passage. Aristotle first says

that when rejecting the universal conclusion of an induction, one way to avoid duskolia is

42 Following Pickard-Cambridge, in the Oxford translation.

43 Smith, pg. 135, renders duokoAia as "cantankerousness.” He notes: "Its parent word duskolos means
‘finicky', 'hard to please', 'quarrelsome’ (the root sense is 'having a bad colon': cf. English 'dyspeptic'.)
Duskolos has slightly comic connotations and is often associated with bad tempered, unsociable old
men who find fault with everything and agree with nothing - in a word, curmudgeons (the title
character in Menander's Duskolos is a good illustration.)."
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to offer a counterexample. Then he suggests that a second way to avoid duskolia is to
offer a counter-argument against the conclusion. The mention of Zeno occurs as Aristotle
offers a caveat to this second option. Aristotle seems to allow that the answerer who
offers a counter-argument is acting in good faith, but is nonetheless not always providing
a dialectically sufficient response. Certainly the reference to the Racetrack makes this
point well. The Racetrack somehow seems to demonstrate that a runner cannot run. We
will later examine the details, but regardless of the precise structure or conclusion of the
argument, it would scarcely be difficult to offer a solid dialectical counter-argument
against its conclusion. In fact, Aristotle seems to suggest that to offer a counter-argument
against the conclusion of the Racetrack is so trivial as to be dialectically pointless, and
that the only way the answerer can legitimately avoid acknowledging the counterintuitive
conclusion would be to directly object to the premises or the reasoning.*

This is confirmed by a passage in Sophistical Refutations 24:

00dEV 8¢ KWAVEL TOV a0TOV )\éyov n)xsiovg poxenp{ag €xerv, aAA' ovy 1 Tdong
poxOnpiag spcpowlcng 7\UGl§ €oTiv’ syxwpa Yap OTL pev \[)sv50g 007\7\5)\0\(101?0(1
detéai tva, nocp 0 8¢ pr] 58150(1 olov TOV vawvoq Abéyov, 611 o0k 0Tl
KlVl’]@‘r]VO(l WoTeE Kl €1 TIg smxapa ouvocysw WG 5vvoctov O(}JO(p‘EO(VEl KAV
UUPLAKIG 7 ou)\?\s)\oylopsvo«; 00 ydp €otrv alitn Aboig Av yap 1) AVo1g €ugdviotg
Pevdoi¢ cuALoyiopoD map' O Pevdn.

Nothing prevents the same /ogos from having many flaws, but the exposure of
just any flaw is not a resolution. For it is possible for someone to show that a
false [conclusion] has been syllogized, but to not show [the error] on account of
which it has been syllogized, such as [may happen with] the logos of Zeno,

[which concludes] that it is not possible to have moved. So that even if someone
attempts to show that it is possible® [i.e. possible to have moved], he errs, even if

44 Smith, pp. 135-6, offers a different interpretation: "In a corrective aside, Aristotle suggests a third form
of cantankerousness: refusing to grant an obvious premise just because an exotic argument exists
against it." But Aristotle has mentioned not two forms of duskolia, but two ways to avoid it, and the
mention of Zeno certainly does not introduce a third. Smith likely does not realize that Aristotle
regards "the logos of Zeno" as a dialectical logos.

45 Pickard-Cambridge rejects Ross' reading of dUvatov for &d0vartov, and thereby translates "impossible”.
But this misconstrues the passage. Zeno and the users of his logos argue that motion is impossible. But
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he syllogizes ten thousand times. For this is not a resolution. For a resolution
was an exposure of a false sullogismos [showing the error] on account of which it
is false.* (179b17-24)

Here Aristotle again makes the point that it simply does not suffice for an answerer to
prove that the questioner has produced a false conclusion. He also needs to expose the
error in the questioner's argument. Here the Racetrack recurs, for the second time, as an
example of a dialectical logos having an obviously false conclusion, but with an error
difficult to discover.

From these passages, we see that Aristotle regards the Racetrack as a paradigmatic
producer of duskolia. Now recall what Aristotle says in Physics Z.9: “And four [in
number] are the logoi of Zeno about motion, which give duskolia to those [trying to]
resolve [them] ... .” (239b9-11) In the Topics, duskolia is a psychological state arising in
oral dialectic, and results from the humiliation of being publicly trapped in absurdity.
Given that Aristotle cites the Racetrack itself in explaining duskolia in the Topics, we can
be confident that he means the same thing by duskolia in the Physics. In the Physics, all
four motion paradoxes are said to produce duskolia. This means that Aristotle takes all
four motion paradoxes to be dialectical logoi.

This is not the way most scholars seem to have understood the Physics passage.*’
To a contemporary scholar reading Physics Z.9 in isolation, Aristotle will likely seem to
be referring to the intellectual perplexity he faces in attempting to analyze the logoi, a
perplexity he seems to indicate that others have shared. But duskolia is not intellectual.

Indeed, it is a non-intellectual response to an intellectual problem. So Aristotle certainly

the referent of t1¢ (someone) in 179b21 is not the questioner, but the answerer.

46 We will later examine the nature of a “resolution” (AUo1c) and a sullogismos.

47 In fact, the issue is hardly discussed. But I know of no translations that convey the dialectical
significance of the passage.
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does not see himself exhibiting duskolia in dealing with the motion logoi, even though he
is intellectually puzzled by them. When we read the Physics passage against the
backdrop of the Topics and Sophistical Refutations, there can be little doubt that duskolia
is something that arises in oral dialectic. And so there can be little doubt that Aristotle
regards the four motion paradoxes as dialectical logoi.

The “Common” Nature of the Racetrack

In Sophistical Refutations 11, we find another mention of the Racetrack that
confirms its dialectical form, at the same time providing valuable information on the
content of the logos. The relevant passage occurs while Aristotle is explaining how a
questioner may employ dialectic to examine whether a putative expert in some field
indeed possesses the knowledge that he claims. This is the aforementioned “peirastic”
use of dialectic®®, which Aristotle describes: "Peirastic is a certain [branch of] dialectic
and considers not the man who knows, but the man who is ignorant and pretends [to
know]." (171b4-6) The peirastic questioner may effectively examine a putative expert,
even if the questioner himself is not an expert in the given domain (much as Socrates
did). In doing so, the questioner will seek to refute a purported thesis of the given
science, put forth by the putative expert. The goal of the questioner is to reveal that the
answerer is ignorant of the very science for which he claims expertise.

Aristotle mentions the Racetrack while giving an example of an argument that
does not constitute a successful peirastic examination. He writes:

1] €1 Tig un @ain PéAtiov eivat &mod deimvov mepimatelv did TOV Zrivovog Adyov,
OUK 1aTptkOG* KOWVOS Ydp.

Or if someone should say that it is not better to walk after dinner, using the logos

48 Cf. 165b4-7.
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of Zeno, [this] is not [a] medical [demonstration]. For it [i.e. the logos of Zeno] is
[of] common [application]. (172a8-9)

This is a very terse passage, and it is embedded in a context that is not altogether easy to
understand. But it is not difficult to grasp why Aristotle invokes the Racetrack here, and
to draw some significant conclusions.

Imagine a putative doctor who claims that it is good for one's health to walk after
dinner. A peirastic dialectician might wish to reveal that this supposed doctor is actually
ignorant of medicine, and one way to do this might be to force him to deny this very
claim which he has just made. Aristotle's example envisions a case where the questioner
succeeds in getting the doctor to deny his original claim, but nonetheless fails to reveal
that the doctor is ignorant of medicine.

While we do not know the precise argument that Aristotle envisions the questioner
employing, we can easily see its general nature. The questioner will naturally being by
getting the supposed doctor to affirm that it is good for one's health to walk after dinner.
Then he might ask whether this entails that it is possible to walk after dinner. At this
point, the questioner may use a version of Zeno's Racetrack logos to force the answerer,
via a series of questions and answers, to admit that it is not possible walk after dinner, or
at any other time.* The answerer has now rejected an admitted consequence of his
original thesis, and so the questioner can easily compel him to reject the original thesis as
well.

The argument is no doubt something like this, and so we can easily see why

Aristotle regards it as an ineffective peirastic examination. The questioner has merely

49 The conclusion of the original Racetrack logos was no doubt something like this. As Aristotle is here
dealing with a “medicalized” version of the logos, the conclusion may differ somewhat from the
original conclusion. We will later examine in detail what the original conclusion was.
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taken Zeno's Racetrack and presented it in medical garb. All the real work of the
argument is done by the Zenonian portion. We might well suppose that in being forced to
grant that walking is impossible, the answerer has made some error. But it is scarcely a
medical error, as the same Zenonian argument can be presented in other non-medical
guises. The examiner thus fails to establish that the answerer is ignorant of medicine.

This example shows once again that Aristotle is thinking about the Racetrack in
the context of dialectic, as he clearly envisions one person employing the logos orally
against another. This confirms what we saw in the prior two passages.

More interesting is what we learn from Aristotle's description of the logos as
ko1vo¢ (common). (172a9) For Aristotle, dialectical arguments do not merely have a
certain form, they also have a certain content. In his view, a dialectical logos always has
premises that are €vdo&a (reputable opinions). (163b3-4) Such opinions are believed “by
all or by most or by the wise — either by all of them or most or by the most well-known
and reputable.” (100b21-3) Peirastic arguments employ a subclass of £vdo&a as
premises, Td ko1vd (common things).”® Describing how peirastic functions as a subclass
of dialectic, Aristotle writes:

For it is possible even for one not knowing the thing [i.e. a given subject] to hold
an examination of one not knowing [that same subject], if he [the examinee]
grants [premises] not from those things he knows, nor from the peculiar
[principles of that subject], but from the consequences, consequences of the sort
that, being known, in no way hinder [the one knowing them] from not knowing
the art [in question], but not being known, then necessarily, he [the one ignorant
of the given consequences] is ignorant [of the art]. So it is clear that peirastic is
not knowledge (¢émiotriun) of any definite [subject]. And so [peirastic] concerns
all [subjects], for all arts (téxvat) have need of some common things (kotvoic

Towv). So everyone, even the unlearned, in some way makes use of dialectic and
peirastic, for to some extent, everyone attempts to examine those professing

50 Cf. 171b4-7, 172a17-172b4.
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[knowledge]. And these things [the aforementioned "consequences"] are the

common things (t& ko1v&), for they themselves [the unlearned] know these things

no less [than the learned], even if they seem to speak very much without

[knowledge]. (172a23-34)
Aristotle is thus telling us that "the common things" are matters of common knowledge,
things known to everyone, even to those apparently and actually lacking specialized
knowledge.’! Indeed, the skilled peirastic examiner is precisely the one who can use
common knowledge to expose the ignorance of a supposed expert, even when the
examiner himself is ignorant regarding the science being debated. While dialectical
arguments in general employ reputable opinions as premises, and the subclass of peirastic
arguments employs common knowledge, Aristotle leaves it for demonstrative arguments
to employ premises that may well be known only to experts in a specific domain
(165b1-3, 8-9) While demonstrative arguments may be promulgated in question and
answer form, they are not dialectical, as the answerer has no real choices to make. He
merely needs to accept whatever premises are offered, since the questioner is presumed to
be an expert.”* Since Aristotle describes the Racetrack logos as based on what is kotvdg
(common), he clearly sees it as a logos in which there will be genuine interaction between
questioner and answerer, rather than passive acceptance of premises.

It is easy for a modern reader to miss this fact. Aristotle's most extensive
discussion of the Racetrack comes in the Physics, so we might at first suppose that he

sees the argument as a purported demonstration falling within the scope of the science of

physics. But now we see that as a “common” logos, the Racetrack cannot involve

51 See also S.E. 171b4-7. Bolton (1994), pp. 124-131, discusses the nature of "the common things" in
more depth.

52 Aristotle writes: "Didactic [logoi] are those [arguing] from the principles peculiar to each science and
not from the opinions of the answerer (for it is necessary for the one learning to rely on [the teacher, i.e.
the questioner])." (S.E. 2, 165b1-3)
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esoteric principles of any science. In later chapters, we will attempt to reconstruct the
Racetrack based upon the evidence in the Physics. The “common” nature of the logos
gives some valuable hints on how to go about this. Indeed we can now already see that
all of the premises should be items of common knowledge, or at least appear to be so.
The premises must be seemingly obvious to the average person.”® This means that we
should be skeptical of any overly “philosophical” premises. For instance, some
philosophers might hold that the Racetrack involves the premise that “A line is infinitely
divisible.” But a typical person, in Aristotle's day or our own, has no opinion regarding
whether a line is infinitely divisible. Hence the Racetrack could not involve exactly that
premise, even if it might somehow involve something similar.>

In similar fashion, when we reconstruct the Racetrack, we should refrain from
giving any excessively subtle interpretations to the words that it contains. Aristotle's
Physics has many words with technical meanings. Often they are normal Greek words
that have acquired a specialized use. And certainly, some of the technical notions
discussed in the Physics, of movement, infinity, etc. seem related to the Racetrack. But
we need to refrain from inserting such specialized notions into the logos itself. As a
“common” logos, it was completely comprehensible to non-specialists. And a non-
specialist would certainly take the words of the logos to mean whatever they normally
meant, not what some philosopher thought they meant. In reconstructing the Racetrack,

we should thus refrain from inserting any sophisticated philosophical, scientific or

53 We should initially allow that the “common knowledge” might be merely apparent common
knowledge, inasmuch as we know that the Racetrack is apparently somehow not an entirely sound
argument, quite apart from the way in which it might be used against the supposed doctor.

54 In principle, of course, "A line is infinitely divisible" could be a premise so long as it was not a
foundational premise, and was instead itself derived from other "common" premises.
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mathematical concepts.

Thus far we have seen direct evidence that all four motion logoi are dialectical,
but only the Racetrack is specifically described as based on what is “common”. Still,
given that Aristotle seems to indicate a close affinity among the four, it would be a good
bet that if one is based on what is “common”, all four are. In fact, Aristotle sees an
especially close relationship between the Racetrack and the Achilles (239b14,18-9), so
we should certainly take it as a working hypothesis that the Achilles is also a “common”
logos, with premises that seem to be common knowledge. Hence we should apply the

above guidelines in reconstructing both the Racetrack and the Achilles.

Reconstructing the Ancient Debates

We have now found that Zeno was regarded in antiquity as a practicing oral
dialectician. We have also seen that the four Zenonian motion paradoxes discussed by
Aristotle in the Physics were all dialectical logoi. And we have seen that the Racetrack in
particular, and likely the Achilles as well, involved only premises that appeared to be
common knowledge, eschewing any esoteric claims. In the rest of this investigation, we
will largely focus our attention on the Physics, where Aristotle discusses the Racetrack
and Achilles in more detail. But our understanding of the dialectical nature of the logoi
will form the background against which Aristotle's later analyses can be seen to make
sense.

In reading the Physics, whenever we find Aristotle referring to one of the motion
logoi, we should always assume that he is referring to a dialectical logos. In some cases,
this will scarcely be evident from the immediate context of the Physics. But we have

seen the evidence elsewhere. Aristotle need not explicitly identify the logoi as dialectical
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since it may be obvious to his audience. Aristotle, and likely many of his original
audience, would likely have heard the logoi used in person, no doubt multiple times, by
various people, in slightly different ways. None of them would have heard the logoi used
dialectically by Zeno, long dead. There is thus a sense in which the logoi would be seen
as living items of concern, not relics of the dead Zeno. Each dialectician employing the
logos would have offered it as his own, in the sense that #e would ask the questions.
Zeno might well be known as the originator, but any use of the logoi would be, first and
foremost, an interaction between the living questioner and answerer.

Since the logoi were really paradigms for actual debates, our goal in
reconstructing the logoi should then be to reconstruct paradigmatic transcripts of these
very debates. We want to understand how the logoi functioned interactively, and most
especially, how the questioner could succeed in getting the answerer to reject a seemingly
obvious truth. The way to do this is to reconstruct, as accurately as possible, the words
that were actually spoken in the debates.

Of course, we can scarcely hope for complete success. But we can compare our
task to that of a paleontologist, trying to reconstruct an ancient skeleton from fossils
found in many places. The resulting skeleton will not perfectly match that of any
particular creature that ever lived. But it might provide great insight into the lives of a
wide swath of creatures nonetheless. In the same way, we are really interested in the
elements of a given logos that would have remained constant through many renditions.
This will give us insight into how the logos really worked.

Our goal is thus to reconstruct paradigmatic transcripts. We can contrast this with

two alternatives. First, we are not seeking to reconstruct any written text of Zeno. That
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much is clear. At the same time, we are not seeking simply to reconstruct what
contemporary philosophers would call an argument. This has been the standard approach
of most Zeno scholars. We might say that the goal of an argument is to produce
conviction in the minds of the audience. But we can scarcely presume that this is the goal
of the motion logoi. Instead, we can say that the dialectical questioner seeks to produce
the appearance that the answerer has rejected his original claim.” Certainly, what we
might call the “logical” features of a logos will be relevant to this goal, just as in an
argument per se. But they need not be the only relevant features. Other things will likely
matter too: word choice, the ordering of the questions, etc. In short, we should not begin
with a predetermined scheme regarding how a dialectician is able to get his job done.
Instead, we should first try to reconstruct what he did, and then try to understand it. Even
if it is a useful fiction, we should thus take the attitude that we are trying to reconstruct a
historical conversation. In this way we can best distinguish empirical questions about the
actual structure of the logoi from philosophical questions about how they worked. In
practice, the issues are intertwined, but we should keep them conceptually distinct.

In seeking to understand the Racetrack and Achilles, then, we now have a clear
goal: we want to reconstruct plausible transcripts of ancient dialectical debates, and

figure out how they worked. This will be our focus in the chapters ahead.

55 For Aristotle's own contrast between sophistical and authentic refutations, see S.E. 1, 164a24-b31. The
appearance of refutation will often be an appearance to an audience. Aristotle himself does not
explicitly analyze the role, or potential role, of the audience as subject to appearance. But he does point
out that those taken in by faulty reasoning will often do so both as participants in dialectic and as
listeners. See 165a13-17.
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Chapter 2
Disambiguating a Word

The Motion Logoi in Physics Z.9
Physics Z 1s a highly technical and abstract discussion of continuous motion. In
Physics 7.9, we find what seems intended as a comprehensive account of four Zenonian
motion paradoxes. It fits well within the overall book. Aristotle opens the discussion
with a line we have already encountered:

téttapeg 8'elotv ol Adyor mepl KIvEsew ZNVwVog ol TtapEXOVTES TaG SuokKoAiag
T01¢ AVotov... .

And four [in number] are the logoi of Zeno about motion, which give duskolia to
those [trying to] resolve [them]... .** (239b9-11)

We will be mainly concerned with two of these logoi. But to understand what
Aristotle says about these two, we need to understand the broader framework in which he
discusses them. In fact, what we discover is that Aristotle regarded the motion logoi as
an ordered quartet. And in Physics Z.9, he sees his foremost task as the discussion of the
full quartet, as opposed to the enumeration of individual logoi.

This becomes evident when we examine the overall structure of the Zeno
discussion. Aristotle follows a rigid order as he proceeds through the logoi. His format is
to first give an exposition of each logos and then to analyze it. But he twice deviates
from form, and these deviations provide insight into Aristotle's conception of his overall

task. For easy reference, here is Aristotle's discussion, continuing on from the opening

56 Most translations render this differently, beginning with something like: “And there are four logoi... .”
But this is misleading. The word téttapeg (four) is not an attributive adjective, but a predicate
adjective. Aristotle is not asserting the existence of something, namely, a set of four logoi. Instead, he
is saying that the logoi (of this kind) are four in number. Aristotle's usage thus suggests that his
audience is already more or less familiar with logoi of the given kind. But they may not know the
given set of four, as such.
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line above, but omitting most of the extended analysis of the fourth logos:

TPQOTOG UEV O TtEPT TOD Ur| Kiveloat 1k TO mpdTepoV €ig TO fiuiov Selv dikéabat
10 @epduevov 1 mpdg T TéAog, Tepi o0 dieilouev év Toic mpdtepov Adyorg.
devtepog & 6 kaloUuevog AxtAAevg #oti & o0tog, 811 10 Ppaditatov obdémote
Koctodxn(per’]osml O€ov VIO tOd toc)({otov é’wtpooesv yécp &vcxyKodov ENDELV TO
dikkov 60ev ¢ wppnoev 0 (psvyov Wote del Tl nposxew avaykaiov to
[3p0(5vrspov €oT1v O€ Kal ouToG O alTOG AdYyoGS TQ 51XOTO}1€1V chq)spa ¥ eévi®
dratpelv un dixa to npoo?\apﬁozvopsvov peyeeog 70 uév odv Wl
kataAapBavesbat to Ppaditepov cuuPéPrkev €k tod Adyov, yiyvetal 8¢ mapd
Ta0TO Th dixotouiq (év du@otépoig yap cvpPaiver un deikvelodat mpog to mépag
51oapoupévou WG T0D psyéGouq GAA npécszoa €V ToUTw OT1 0VJE TO
Ta10TOV tsrpayanpsvov €V TQ SLWKELV TO Bpa&)tatov) WoT GVAYKN Kal TV
Abov givan tnv owtnv 08 ocilouv OtL T nposxov ov Katoc)\apﬁavstal Yebddog:
Ote yap nposxa ov KO(‘EO()\O(}J[SO(VS‘EOH GAN ¢ opcog Kocta?\apﬁavstcxt smsp ddoel
618518\10{1 tr]v nsnspocopsvnv 00To1 pév 0DV oi dVo )\oym Tpitog & 6 viv pnGslq,
6ti 1} 610TOg pepopévn Eotnkev. cupPaivel e mapd tO AauPdvery Tov xpdvov
oLYKelaBat €k TV VOV* un d1dopévou yap ToUTov ovk €6Tat O GUAAOYIOUAG.

tstonptoq 30 TCEpI OV €V O otadiw Kwovpsvwv sE svocvnou; iowv ochov Tap’
iooug, TV psv &mo Téhoug Tod oTadiov TV § &md psoov fow tocxsl EV
ovpPaiverv ofetat foov eivat xpdvov t@ dimhaciw tOv fuiouv. €t1d' 6
TAPAAOYIOUAG. ..

First is the one [logos] about not moving since the moving thing must first reach
the half before the end, about which we have drawn a distinction in our earlier
discussions (logoi). And second is the so-called Achilles. And it is this, that the
slowest, in running, will never be caught by the fastest. For necessarily, the
pursuer must first reach [the place] from which the pursued started, so that
necessarily, the slower will always keep somewhat ahead. But this is the same
logos as with the bisecting, but it differs in dividing the added magnitude not half-
way. By all means, not catching the slower follows from the logos, but it comes
about on account of the same thing as the bisection (for in both [logoi] not
arriving at the end follows, with the magnitude being somehow divided), but it is
added in this [logos] that not even the fastest made famous in a tragedy [will reach
the goal] in pursuing the slowest, so that necessarily the lusis is also the same.
And moreover, maintaining that the one keeping ahead is not caught is a fallacy.
For when he keeps ahead, he is not caught, but nonetheless he [i.e. the slower] is
caught, if he [i.e. the original answerer] will grant that [he, i.e. the slower] passes
through the limited [line]. So then these are the two logoi, and third is the one
now presented, that the flying arrow rests. And it follows from holding that the
time is composed of the nows. For with this not granted, the sullogismos will not
exist.

And fourth is the one about equal bodies moving in the stadion from opposite
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[beginnings’] alongside equals, some from an end of the stadion and some from a

middle, at equal speed, in which [logos] he thinks it follows that an equal time

with the double [time] is the half [time]. But the fallacy is ... . (239b11-240a2)

Aristotle begins the discussion by giving a one-line encapsulation of the
Racetrack. ("First...the end", 239b11-13) Then comes the first deviation from form.
Instead of analyzing the Racetrack, he notes that it has already been analyzed. ("about
which...earlier discussions”, 239b13-14) This earlier analysis is found in Physics Z.2,
233a21-31, a passage we will soon examine in detail.

The second logos is the Achilles. Aristotle first presents the logos ("And second...
somewhat ahead", 239b14-18), and then analyzes it ("But this...limited [line]",
239b18-29), basing his analysis on the earlier analysis of the Racetrack.

Third is the Arrow, and the second deviation from format. Aristotle begins by
saying that the third logos is the one that he has just discussed, referring to a passage
immediately prior to his announcement of the four motion logoi, a passage in which he
does indeed discuss the Arrow, giving a synopsis and analysis (239b5-9) Coupled with
this backwards reference is a half-line account of the Arrow (239b30). This is followed
by a summary of the earlier analysis, with a slight addition. ("And it...not exist",
239b31-33).

Fourth comes the Stadium paradox. Aristotle provides an exposition ("And
fourth...half [time]", 239b33-240al), followed by an analysis. ("But the...", 240al-18)

We thus see that despite the two references to earlier discussions, Aristotle rigidly
adheres to a format of first presenting and then analyzing each logos. If he does not need

to do something since it has already been done, as with the analysis of the Racetrack, and

57 1suppose that the most plausibly Aristotelian subject for évavtiag would be &pxdc (beginnings), even if
this sounds odd in English.
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the exposition and analysis of the Arrow, he simply refers to the earlier discussion instead
of repeating himself.

When we consult the two earlier passages to which Aristotle refers, 233a21-31
and 239b5-9, we find that Aristotle's analyses of Zeno are closely connected to Aristotle's
own immediately prior discussions. The first analysis of the Racetrack occurs after a
discussion of the infinite divisibility of magnitudes, an issue that plays a key role in
Aristotle's analysis of the logos. The first mention of the Arrow occurs after a discussion
regarding the possibility of motion in an instant, a key issue in the Arrow logos. From
these facts we can infer Aristotle's motive for discussing each logos. In each case, he
supposes that the prior discussion has provided him with the principles necessary for the
analysis of a Zenonian logos, and so he brings up the logos to analyze it.

It is immediately following the earlier discussion of the Arrow (239b5-9) that
Aristotle commences the comprehensive discussion of the four logoi. This suggests that
Aristotle has been prompted by the Arrow discussion to recognize that he has not yet
given a thorough treatment of the Zenonian logoi in their own right. So he proceeds to do
SO.

Why does Aristotle mention the Racetrack at all, given that he adds nothing to his
earlier discussion? And why does he call the Arrow the third logos when he has actually
discussed it first? Clearly, the set of four logoi must constitute an ordered set whose
order is fixed prior to the composition of Physics Z.9. While he has earlier mentioned
two logoi in discussions relevant to their content, now that he is discussing the full set,
Aristotle feels compelled to mention each logos in its proper place.

The origin of the ordering is unclear. It probably originates in writing. It may or
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may not originate with Zeno. Regardless, this written ordering does not detract from the
fundamentally dialectical, and hence oral, nature of the logoi. Aristotle gives every sign
that the preparations for dialectic commonly involved writing. Recall, for instance, the
lists of logoi distributed by early “teachers” of dialectic. (S.E. 183b34-184al)

While the existence of an ordering raises interesting questions about the early
history of dialectic, what is more important for us now is the way that it offers insight into
Aristotle's exposition. Notice first that Aristotle clearly regards the Racetrack and
Achilles as distinct members of the preexisting quartet. This is so despite the fact that he
also calls them “the same logos.” (239b18-19) Second, notice how Aristotle seems to be
carefully distinguishing each of the four original logoi from his reflective comments
about them.

These ideas set the stage for our ensuing investigation. While we ultimately want
to understand how the Racetrack and Achilles were “the same logos”, we need to first try
and understand them as distinct logoi, just as Aristotle did. Likewise, we need to
constantly try to distinguish the places where Aristotle seems to be reporting the logoi
from the places where he seems to be doing reflective analysis. In the end, we want to
understand the distinct dialectical Racetrack and Achilles, along with Aristotle's
dialectical analyses of each.

Aristotle discusses the Racetrack and the Achilles in Z.9. But the Racetrack alone
receives additional extended discussion, in Z.2 and ©.8. As Aristotle's comments on the
Racetrack are much more elaborate than his comments on the Achilles, our investigation
of the Racetrack will be much more detailed than our study of the Achilles, although we

will eventually see how Aristotle ingeniously analyzes them in a similar fashion.
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Our study of the Racetrack will proceed in what might seem a counterintuitive
fashion. It might seem that in examining Aristotle's discussion of the Racetrack, we
should first set out the paradox as he sees it, and then proceed to a discussion of his
analysis thereof. But remember that we are at the mercy of the evidence: what it most
immediately tells us may not always be what we think we want to know. In fact, what we
will find, in Physics Z.2 and Z.9, is that Aristotle provides us with a good deal of
information about how he analyzes the logos, but does not, in these passages, ever set out
the full logos itself. And what we will find is that we can indeed understand a good deal
of what Aristotle says without actually having a full grasp of the logos he is critiquing.
And so understanding the analysis will be our main task in Chapters 2 and 3. Later in
Chapter 4, we will find that Physics ©.8 provides a fuller recounting of the Racetrack
logos itself. But our seemingly backwards order of exposition remains appropriate.
Aristotle is our primary source of evidence concerning the motion logoi, and virtually any
opinion anyone has today concerning the Racetrack or Achilles is somehow causally
derivative of the Physics itself. If we are at all concerned to uncover the pre-Aristotelian,
possibly Zenonian, versions of the logoi, as we are, then we need to rigorously put aside
our preconceptions regarding why we are interested in each piece of evidence. Indeed, we
need to examine each piece of evidence in its own right, as a piece of Aristotle's own text.
Only by doing this, by first looking at the text of the Physics for what it is in itself, can
we begin to consider the separate issue of how Aristotle's responses to the motion logoi
are and are not really responses to logoi that exist quite apart from the Physics. In the rest
of this chapter, we will begin with Aristotle's comments on the Racetrack in Z.9, and then

examine the structure of Aristotle's dialectical response to the logos in Z.2.
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The Exposition of the Racetrack
In Physics Z.9, Aristotle writes:

TPQOTOG UEV O TtEPT TOD Ur| Kiveloat 1k TO mpdTepoV €ig TO fiuiov STV dpikécbat
70 QepdUeVoV 1] oG TO TENOG, Ttepl oL dietdopev v Toi¢ Tpdtepov Adyolc.

First is the one [logos] about not moving since the moving thing must first reach

the half before the end, about which we have drawn a distinction in our earlier

discussions (logoi). (239b11-14)
This is the full account of the Racetrack in Z.9. In examining this passage, we should
recall the structure of the whole Z.9 discourse. Discussion of each logos is divided into
two parts, an exposition and an analysis. Here the exposition begins with “First” and the
analysis with “about which.” We will first consider the exposition.

It is immediately obvious that Aristotle does not present a full dialectical logos.
But this need not surprise us. We have already seen several occasions on which Aristotle
refers to the Racetrack in such a way that he clearly presumes a good deal of audience
familiarity.”® Moreover, we have seen that in Physics 7.9, Aristotle's goal is not so much
to discuss the individual motion logoi in full, but to examine the full quartet of motion
logoi. In order to be systematic, he discusses the Racetrack first, apparently its “proper”
place. But his discussion can afford to be skimpy if he assumes that everyone already

more or less knows the logos. Of course, we do not know the full logos, but for now we

must simply make do with the information that Aristotle gives us.”

58 Recall Topics 160b8-9 and 172a9, and Sophistical Refutations 179b20-21. Also see Posterior
Analytics 65b18-19.

59 Some scholars seem to assume that in Z.9, Aristotle is purporting to present the basic argument of the
logos, however cursorily. Thus Ross writes: “The first argument is put (in vi.9) in the brief form 'the
argument that motion does not take place because the moving body must get to the midway point
before it gets to the end.” (pg. 72) But we need not assume that in Z.9, Aristotle is at all purporting to
give the basic logical structure of the logos. Instead, he need only be recalling for his audience which
logos is the first of the four motion logoi, assuming that they already basically know the logos in its
own right.
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Given the word 814 (since), Aristotle clearly attributes a certain inferential
structure to the logos. And so the line that supports the inference must be a premise: "the
moving thing must first reach the half before the end." (239b12-3)

Additionally, Aristotle provides some information, but not much, about the
conclusion of the logos. Clearly, if the logos is "the one about not moving since...", it
must be that the logos is about not moving insofar as its conclusion is about not moving.
But this does not tell us what the conclusion actually is. Again, this need not surprise us
if Aristotle assumes that his audience is largely familiar with the logos.®

From the exposition in Z.9 we thus obtain only a single premise and a rather broad
claim about the conclusion.

“Drawing a Distinction” in the Analysis of the Racetrack

Aristotle continues and concludes the discussion as follows: "...tepi o0 Sieilopev

v To1¢ mpdtepov Adyorg." (...about which we have drawn a distinction in the earlier

discussions (logoi)®'.) (239b13-14) The "earlier discussions" are in Physics Z.2

60 Most translations make it seem that Aristotle does provide a conclusion for the Racetrack in Z.9.
McKirahan (1994), pg. 187, and Vlastos (1966), pg. 189, write "says that there is no motion"; Faris, pg.
7, "says that motion is impossible"; Ross, pg. 417, "says that movement is impossible"; and
Hardie/Gaye, pg. 404 , "asserts the non-existence of motion". But these are not literal translations of
Aristotle's Greek, which has a negative particle modifying an infinitive. Hence I translate "not
moving", using a noun phrase that refers to the state of not moving. Unlike some of the translators,
Aristotle does not use a negative quantifier or make a negative existential claim. I suspect that these
scholars simply assume that Aristotle must be intending to offer some definite conclusion, and so they
simply insert what they think the conclusion is. But Aristotle need not be presenting a definite
conclusion at all.
Not only does Aristotle not offer a conclusion in Z.9, but the conclusion that is offered by the
translators turns out to be the wrong conclusion. Most offer some variant of the claim that “Motion
does not exist.” In Chapter 4, we will examine in detail what the conclusion actually was, and we will
find that it is nothing so abstract. Here translators seem to be following Philoponus (802.31-803.221)
and Simplicius (1013.6), both of whom think that the logos refutes the claim that motion exists. But
these commentators lived in the 6™ century A.D., and both seem to be relying on the Physics itself for
their interpretations, as opposed to using some independent source. (This is widely accepted in
principle, if ignored in practice.) Hence their opinions have no independent weight, and we will need
to evaluate the Physics evidence ourselves. For now we may defer consideration of the conclusion.

61 This is one of many non-dialectical uses of the word logos.
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(233a21-31), which we will soon examine. But first we must consider what Aristotle
means when he says he has "drawn a distinction". Understanding this notion turns out to
be crucial to understanding Aristotle's analysis of the Racetrack. Indeed, in Physics Z.9,
by telling us he has earlier drawn a distinction, Aristotle is providing us with a
framework by which we can interpret the actual analysis earlier in Physics Z.2. So before
we examine the analysis itself, we need to understand the framework.

The term Saxpéw (draw a distinction) is actually a dialectical term of art, the
meaning of which we will examine momentarily. But the dialectical sense of diapéw has
been missed by most scholars. Indeed, most translators seem to suppose that since
Aristotle provides an incomplete report of the Racetrack in Physics Z.9, he must be
referencing his Z.2 discussion simply to complete the story. Thus Hardie/Gaye; Barnes®;
and Waterfield write "we have discussed"; Ross writes "we have dealt with"®; and Sachs
writes "we have gone all the way through". But these translations are not justified by any
evidence. While diapéw does have many non-dialectical uses, the LSJ lexicon reports no
meaning akin to “discuss.” Instead, even in non-dialectical contexts, diapéw always has

nmn

an active connotation such as "interpret," "analyze," or “divide” (either in a physical
sense, or verbally, as when offering a definition by genus and difference, a sense closely
related to the crucial dialectical sense of the word). Thus Aristotle must be referring to
his earlier discussion not simply for more information on the logos itself, but rather for
his analysis of the logos.

Aristotle is not only telling us that he has earlier analyzed the logos, he is also

telling us how he has done so. This becomes clear when we understand the dialectical

62 Barnes (1982), pg. 261.
63 Ross, pg. 416.
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sense of diapéw (draw a distinction). To draw a distinction is one of two basic ways in
which a dialectical answerer may provide a counterattack against a flawed logos.** In
seeking to understand this term, we will first consider its basic dialectical meaning, and
then consider its broader significance.®

We may begin with Topics ©, where Aristotle offers general dialectical strategy.
In ©.1-3, he begins with a set of advice for questioners. Then in ©.4-10, he follows with
advice to answerers. ©.6 and 6.7 consider how the answerer should deal with individual
questions. ©.6 assumes that a question has a single distinct meaning®, and advises
various responses depending on the plausibility and relevance of the thesis proposed by
the question. ©.7 then considers how to deal with questions that do not have a single
distinct meaning.”’ I quote the passage in full:

‘Opolwg 8¢ Kal £l TV Aoa@®G Kal TAEOVaX®DG AEYOUEVWV GTavTNTEOV. EMEL VAP

d€doTat TQ ATOKPIVOUEVW UM HarvBdvovTL elnelv 6Tt “o0 pavOdvw”, kal

Agovax®¢ Aeyouévou ur €€ avaykng opoloyfoat fj dpvricacdat, dfjlov wo

TPQOTOV PéV, AV Un) 6aPeg 1 T Pnbév, o0k dmokvnTéov TO Pdvat un cuviévat:
TOAAGKIG Yap €k TOD U cap®¢ EpwtnBévtag diddvat amavtd ti duoxepEq. av de

64 At Topics ©.10, 161al-15, Aristotle sets out four defensive strategies. But three of them are basically
delaying tactics directed against the questioner and not against his logos. What we will find is that
drawing a distinction is one of two ways to execute the first of these defensive strategies. That is to
say, it is one of two ways to provide a lusis. (161al13-14).

65 We will soon see that the term diapéw conveys precise information about what Aristotle thinks he has
done earlier in Physics Z.2. But when he uses the term at 239b13-4, Aristotle may also be making a
joke. The root meaning of diapéw is "divide" or "make a division". So in analyzing this logos that
involves an infinite division, Aristotle has, appropriately enough, "made a division". In fact, just as the
logos involves division of an earlier (npdtepov) half, so Aristotle has "made a division" "in the earlier
(mpdtepov) discussions.” Any Greek will likely hear the pun immediately, since "making divisions"
has been a significant topic in Physics Z, whereas there has been no discussion of "drawing distinctions"
in the dialectical sense. Given the juxtaposition of two rather distinct and precise meanings, the
humorous sense is likely intended by Aristotle. The succinctness of the joke may in part motivate the
brevity of the discussion in Z.9.

66 Recall that a dialectical questioner asks questions in the hope that the answerer will affirm the
propositions that are conveyed by the questions, propositions that can serve as premises in an argument.
In principle, we might distinguish between these premises and the questions by which they are
presented. But we should keep in mind that it is the questions themselves that an answerer faces, and
this is reflected in Aristotle's discussion.

67 Again, we might distinguish between the questions and the propositions they present. But only the
questions are actually uttered.
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yvapiuov ugv i theovax®g 8¢ Aeyduevov, €av ugv émi médvtwv dAn0gg i Yeddog
1] 16 Aeyduevov, Sotéov anA@c A dpvntéov, édv &' émi Ti uev Peddog A émi i &'
GANO€g, émonuavtéov 6t TAeovay®¢ Aéyetat kKol 6t1 To ugv Pebddog to &'
aAnBEg Votepov yap dratpovpévou &dnAov el kal €v dpxii cuve®pa TO
aueifolov. éav d¢ un mpoidn to augifoArov GAN' eig Bdatepov PAEYag B, pntéov
TPOG TOV €l Bdtepov dyovta 0Tt “olK €l Todto PAEMWY Edwka GAN' €ig Bdtepov
aOTOV” TAEOVWV yap SvTwV TOV UITO TALTOV vopa 1 Adyov padia 1
duiofritnoig. £av 8¢ kai cageg N kol arAodv T6 £pwTwuevoy, f “vai” fi “ob”
ATOKpPLTEOV.

In the same way® one must [as answerer] meet things said unclearly or with
multiple senses. For since it is allowed for the answerer, if he does not
understand, to say "I don't understand", and with things said with multiple senses
[he is] not under compulsion to [either] agree or disagree, it is clear in the first
place that if the thing said is not clear, [the answerer] must not hesitate to say that
he does not understand. For often one may encounter some difficulty from saying
"yes" to unclear questions. But if the question asked is intelligible and has
multiple senses, and the thing said is either a truth or a falsehood with respect to
all [the senses], one should simply grant it or deny it, but if with respect to some
[sense] it is a falsehood and concerning some [sense] it is a truth, one must
indicate that it is said [i.e. can be meant] in multiple ways and that one is a
falsehood and one is a truth. For if he draws the distinction (Sraipovpévov) later,
it will be unclear if he originally saw the ambiguity.” But if he does not foresee
the ambiguity but agrees [to a proposition] relying on one [sense], then against [a
questioner] who takes it in the other sense it is necessary to say that "I granted it
considering not that [sense], but the other [sense]". For given that many things
fall under the same name or phrase (logos), a dispute is likely. But if the question
asked is both clear and simple, one should answer either "yes" or "no".
(160a17-34, my emphasis)

Recall that in ©.6, Aristotle assumed that a question, or a proposition introduced
by a question, had a single distinct meaning.” Here in ©.7 Aristotle supposes that it does
not, and considers two other possibilities. Either a question has no distinct meaning, or it

has two or more distinct meanings. In the first case, the question is simply unclear

68 Aristotle has just advised that the answerer should not affirm premises that are more implausible than
the intended conclusion of the logos. Likewise, in the situations Aristotle is about to discuss, he also
counsels against simple affirmation. As for what the answerer should do, the cases are different.

69 Here Aristotle uses the neuter adjectival form t0 du@iPfoAov (the ambiguous thing) to encompass all
varieties of ambiguity. Later in S.E. 4 he distinguishes six varieties. But there he uses the feminine
noun 1 &u@iPoAia to refer to one of them, grammatical ambiguity. (165b23-27, 166a6-14)

70 Aristotle does not, in 6.6, explicitly say that he is considering questions with a single meaning. But this
is implicitly evident, since he is considering questions that obviously have a determinate content. See
159b37-39.
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(doagrg). (160al7) Aristotle thus counsels that the answerer should ask for
clarification.”

In the second case, the question is fully intelligible (yvwpipov), but has multiple
senses (TMAeovax®g Aeyduevov). (160a23-24) If all interpretations are true, or all false,
Aristotle pragmatically advises the answerer to answer and not quibble. What concerns
us is the case where the interpretations differ with regard to truth. Here the answerer
must do two things. First he must point out that the proposition introduced in the
question has multiple meanings. Then he must indicate that on one interpretation it is
true and on one false. It is evident that this two-part activity constitutes drawing a
distinction, as is clear from Aristotle's comment that drawing a distinction is better off
done immediately, rather than later. (160a28-29)

We now see the basic nature of drawing a distinction, the notion that Aristotle
employs in his analysis of the Racetrack in Physics Z.9. But we have not yet exhausted
the significance of the idea. In fact, drawing a distinction is one of two basic ways in
which, according to Aristotle, a dialectician can provide a AVo1g (lusis), or resolution, for
alogos.

In general, a lusis is what a dialectical answerer needs to provide in order to defeat
the logos of the questioner. For lack of a better term, we might render lusis as

resolution.” This conveys the idea that a [usis is an intellectually adequate response to a

71 Aristotle does not discuss the issue, but the result of demanding clarification will be a question that
does have a distinct meaning (assuming the questioner plays along, which will not always be the case).
If the questioner provides a question with a single distinct meaning, the answerer is then in the position
discussed in ©.6. Whereas if the “clarified” question has two or more distinct meanings, the answerer
then faces the second situation discussed in ©.7. At first it might seem unlikely that a question would
be "clarified" into an ambiguity, but a questioner is not necessarily being forthright about his intentions.
(In fact, Topics © repeatedly advises the questioner not to be forthright. See 155b23, 155b29-30,
156al1-2, etc.)

72 Pickard-Cambridge and Smith write solution. 1 will typically render lusis simply as lusis, refraining
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problem. But as a translation, resolution is both too intellectual and too imprecise. In
particular, it misses the fundamentally social and interactive character of a lusis.

To get a better idea of what a lusis is, consider that dialectical debates were quite
commonly compared with athletic events such as wrestling or boxing, in which two
contenders grapple for victory. They fight not with their bodies, but with words.” This
athletic imagery provides a needed corrective to a highly intellectualized reading of lusis,
for a lusis is an action.” Just as a wrestling or boxing match is a series of actions, so is a
dialectical logos. And just as it does a fighter no good to know the proper move to make
unless he actually employs it when needed, the same holds for the dialectician. Knowing
a lusis is a matter of knowing what to say and when to say it, but what matters is the
saying.” What we will find is that knowing a lusis involves knowing why a given logos
is able to produce a false appearance, and knowing how to expose the falsehood for what
itis.

Aristotle lays out the basic nature of a lusis in Topics ©.10, shortly after the
passage we considered above. He writes:

“Ooot 8¢ TV Adywv Pebdog suAAoyilovtal, Avtéov dvatpodvta map' O yivetal o

Pebdog oL yap 6 0T100V dveAwv AéAukev, o0 €l PebdAC 0Tt TO dvatpoUuevoV.
€xo1 yap av mAeiw Pevdn 0 Adyog, olov éav Tic AGPn tov kabruevov ypd@etv,

from translation. But the related verb AVw, which often means, more or less, "employ a lusis", I will
render as "resolve".

73 While such athletic imagery is not often prominent in the Topics and Sophistical Refutations (but see
Topics VIILS, 159a25-37), it would have been familiar to Aristotle's audience. Plato's dialogues
abound in examples. For a particularly relevant instance, see Euthydemus 271c-272b43, where two
eristic dialecticians are said to be pancratiasts. The pankration was a no-holds-barred wrestling event,
and pankratiast literally means “all-around fighter.” Unlike the regular pankratiasts, who use only their
bodies, these dialecticians, described as being already skilled in bodily fighting, are now said to have
added the finishing touch, learning to fight with logoi.

74 To be precise, a lusis is is a certain kind of objection to a logos. See 161al-15. The word does come to
have much more intellectualized senses, akin to its Latinate cognates resolution and solution. But
Aristotle leaves little doubt that in dialectic, a [usis is an action.

75 It is especially easy for a contemporary reader of the Physics to miss this, as the dialectical origin of
Zeno's motion logoi is not so obvious, and even less the competitive nature of dialectic.
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Twkpdtn 8¢ kabfobar cvufaivel yap €k TOUTWV ZWKPATH YPAPELV.
dvaipedévtog 00V T00 Zwkpdtn kabdficBal o0deV uaAlov AéAvtat 6 Adyoc: kaitol
Pebdog 16 aiwpa. AN o0 mapd todto 6 Adyog Yevdic: av ydp Tig TOXN

KA UEVOG HEV UN YpdgwV O€, oVKETL €ml ToD TOloUTOL 1] a0TH ADGLG ApudoEL.
(WoTE 0V TOUTO AValpeTEOV, GAAA TO TOV KABNUEVOV YPAPELV® OV Yap TAG O
kaOAuevog ypd@et. AéAvke pev odv mdvtwg 6 dvedav map” 6 yivetat to Peddog,
01de 8¢ v Adotv 6 €idwg 8t Tapd TodTo 0 Adyog, kabdmep émi TdOV
Pevdoypagovuévwy. ol yap &rdyxpn to évotival, 00d' &v Peddog 1] TO
avatpovuevov, GAAG kat 81Tt Peddog AmodeIKTEOV...

With the logoi that syllogize a falsehood [i.e. a false conclusion], one must
resolve them by destroying the [premise’®] on account of which the falsehood
arises, for someone destroying any [premise] whatsoever has not resolved [the
logos], not even if a falsehood [i.e. a false premise] is the thing destroyed. For a
logos might have many falsehoods [i.e. many false premises], just as if someone
holds that he who sits, writes, and that Socrates sits, for from these it follows that
Socrates writes. Therefore, when the [premise] that Socrates sits is destroyed, in
no way at all has the logos been resolved. And still, the proposition [that Socrates
sits] is a falsehood. But not on account of this is the logos false. For if someone
happens to be sitting and not writing, no longer will the same lusis apply in such a
case. So it is not this [the premise that Socrates sits] that must be destroyed, but
the [premise] that he who sits, writes. For not everyone who is sitting writes.
Therefore, someone destroying the [premise] on account of which the falsehood
[i.e. false conclusion] arises has completely resolved [the logos], and someone
knowing that the [false] logos [exists] on account of this [false premise], knows
the lusis, just as with falsely drawn diagrams. For it is not sufficient to [merely]
object, even if the [premise] demolished is a falsehood, but one must also show
why [there exists] a falsehood [i.e. false conclusion]... (160b23-37)

Here Aristotle considers the case of a logos that reaches a false conclusion via a
sullogismos.”” The text makes clear that when an answerer faces such a logos, he must
provide a lusis. If he fails to do so, he will lose the debate. To provide a lusis, he must
pinpoint the particular question (i.e. premise) at the root of the falsity, and “destroy” that
question. We will shortly consider both sullogismoi and "destruction" in slightly more

detail.”

76 1 write “premise” for simplicity, but recall that premises are in fact posed as questions.

77 Aristotle does not actually use the word cuAAoyioudg in the passage, but he does use does use the
associated verb cuAAoyiCovtat (160b23), which ensures that the logoi under consideration involve
sullogismoi.

78 The given passage in itself has interest beyond my immediate observations, but the issues involved
need not concern us here.
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In Sophistical Refutations 18, Aristotle offers further comments on the nature of a
lusis:

’Emel §'¢otiv ) pev dpO1 Avoig Eupavioig Peuvdolbs suAAoyiopod, Tap' otoiav

gpwtnotv cuuPaiverl T6 Pebdog, 6 d¢ Pevdic cuANoyooudg Aéyetat dixd¢ (R yop

el sUAeASy1oTan Peddog, A €l ur) v suALoy1oudG Sokel elvat cuANoyloudg), ein
av 1 te gipnuévn vov Aoig kai 1 tod @atvopévov cuAAoyiopod map' 6 T1
eaivetal TOV Epwtnuatwy diopbwotg, Wote cupPaivel TV Adywv ToLg pev
oLAAeAoyIoUEVOUG AvEASVTA, TOUG O€ atvouévoug detAdvTa AveLy.

Since a proper lusis is an exposure of a false sullogismos, [displaying] the sort of

questioning on account of which the falsehood comes about, while, on the other

hand, a false sullogismos is so-called in two ways (either if a falsehood [i.e. a false
conclusion] has been syllogized, or if, while there is no sullogismos, there seems
to be a sullogismos) there may be the [sort of] resolution now spoken of and [also]
that of the apparent sullogismos, a setting straight of the questions on account of
which some [conclusion] is made to appear, so that it follows that, of logoi, [it is
necessary] to resolve those having syllogized [by] destroying [questions], [and]
those appearing [to syllogize] [by] drawing distinctions. (176b29-36, my
emphasis)

The term sullogismos is commonly translated deduction, although it always has
the sense of valid deduction.” Aristotle thinks that every dialectical logos involves an
attempt by the questioner to employ a core sullogismos, although most logoi will also
involve some combination of auxiliary sullogismoi, inductions, and questions that are
logically irrelevant but psychologically significant.*® Recall that a lusis is a counterattack
on a flawed logos. Now we can see that it is a counterattack on a false sullogismos.

The idea of a false sullogismos, as Aristotle understands it here, has no precise
modern counterpart. Here in Sophistical Refutations 18, we see that Aristotle

distinguishes two varieties of false sullogismos, and two corresponding varieties of

lusis.®' By contrast, earlier in Topics ©.10, Aristotle seemed to consider only one sort of

79 For our immediate purposes, the idea that a sullogismos is a valid deduction will suffice. But it is not
strictly accurate. For further discussion see Bolton (1994), especially §4-7.

80 See Topics ©.1.

81 In Sophistical Refutations 18, Aristotle clearly distinguishes two ways in which we might speak of a
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lusis, and hence, one sort of sullogismos. There was no mention there of drawing a
distinction. To reconcile these two passages, we may presume that in the initial Topics
©.10 discussion, Aristotle is considering the basic notion of a lusis, which requires
"destroying" questions. This sort of [usis is directed against the first sort of false
sullogismos, and in Sophistical Refutations 18, Aristotle calls it a "proper lusis".
(176b29-30) By contrast, the second sort of lusis, which involves drawing distinctions, is
introduced in Sophistical Refutations 18. This interpretation is confirmed by the fact that
Aristotle contrasts the second sort of lusis with the sort "now spoken of" (176b33), a
reference that apparently refers back to the description of a proper lusis (176b29-30), a
description that meshes with the description of a lusis in Topics ©.10.

In Topics ©.10 and Sophistical Refutations 18, Aristotle seems to depict the first
variety of false sullogismos as involving a false conclusion. But since a sullogismos is a
valid argument, if it has a false conclusion, it must have a false premise as well. In fact,
just beyond the quoted passage, Aristotle makes clear that the first variety encompasses
sullogismoi that have a false premise and a true conclusion. (176b36-177a6), which is
certainly a possibility with a valid argument. Hence we may apparently define the first
variety of false sullogismos as involving a false premise.® Since the conclusion in such a

sullogismos really does follow from the premises, Aristotle allows that the sullogismos is

false sullogismos. By contrast, in Topics ©.12, he speaks of four ways in which a logos might be called
false. (162b3-15) The fourth of these ways corresponds to the first variety of false sullogismos in S.E.

18. The first of these ways involves an "eristic sullogismos", which seems akin to the second variety of
"false" sullogismos. By contrast, the "falsehood" of the second and third varieties of false logos hinges
not on the sullogismos itself, but on its use within the context of a dialectical refutation.

82 See also Topics ©.12, 162b3, 11-15, which refers back to 162a8-11. False sullogismoi of the first
variety will be what are now called valid but unsound arguments. But Aristotle's concept of such
sullogismoi does not seem to mesh with the modern concept of a valid but unsound argument. See also
footnote 87, below.
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an actual, albeit false one.**

By contrast, the second sort of false sullogismos might be termed a fake, or
apparent, sullogismos. A fake sullogismos, as Aristotle describes it in Sophistical
Refutations 18, involves an ambiguous question, and so an ambiguous premise.* Itis a
fake sullogismos since the questioner has not constructed any actual deduction or
sullogismos from premises knowingly affirmed by the answerer. Instead, the sullogismos
the questioner has in mind will employ one of the alternative senses of the ambiguous
question. If the answerer fails to recognize the ambiguity and merely answers Yes to the
ambiguous question, he will appear to have affirmed the needed thesis, and hence the
questioner will appear to have constructed an actual sullogismos from premises the
answerer has affirmed.

We saw in Topics ©.6 and ©.7 that Aristotle laid out two different ways in which
an answerer could avoid affirming a thesis. In ©.6 he considered questions with clear
meanings, but posing dubious theses, which the answerer was advised to deny. And in
©.7 he considered ambiguous questions, against which the answerer needed to draw
distinctions. Now we see in S.E. 18 how these two ways of finding fault with questions
become the basis for two types of lusis.

If a question has a clear sense, but proposes a false thesis, then it will be a

83 There does seem to be some inconsistency in Aristotle's treatment of the first variety of false
sullogismos, and of the the corresponding sort of [usis, inasmuch as he initially seems to regard a false
conclusion as the defining feature of the false sullogismos, but later seems to regard the false premise as
such. I have not figured out how to resolve this, but the issue does not seem to have any bearing on our
broader investigation.

84 Interestingly, the current classification of false sullogismoi presupposes that a false sullogismos
involves either a false premise or an ambiguous premise (actually an ambiguous question). We might
contrast this with the modern classification of bad arguments as involving either false premises or
invalid inferences. The difference between these modes of classification merits further study.
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component of a false, but actual, sullogismos.¥ Against such a sullogismos, the answerer
needs to first discern which question, or premise, involves a false thesis. He must then
"destroy" the false thesis.™®

Aristotle does not explicitly say what he means by avaipéw, "destroy". But
throughout the Topics and Sophistical Refutations, he uses the term with reference to
questions and premises. It is clear that the destruction of a premise requires the rejection
of that premise. But rejection does not seem to be enough; it seems the answerer must
also provide some dialectical justification. Consider this passage from Topics ©.12:

TO uév obv Pevdfi Tov Adyov eivar Tod Aéyovtog audptnua uaAlov f tod Adyov,

Kal o0d¢ To0 Aéyovtog del, GAN” Stav AavOdvn avtdv: £mel ka® avTdV ye

TOAAQV GANBGV drodexdueba paAdov, &v €€ 6t1 udAiota SokoOVTWV Gvalpfi Tt

TV GANOGV. torodtog yap OV ETépwv GANOOV anddeiéic éotiv: del yap TV

KEWUEVWYV TL pr| €lval TavteA®G, ot €otat Tovtov anddeléic.

Certainly the existence of a false logos is a fault of the speaker more than of the

logos, but nor is it always [a fault] of the speaker, but only when [the false logos]
escapes his notice, since we accept [a false logos] in itself more than many true

[logoi], whenever from whatever [premises] are most accepted, it [i.e. the false

logos] destroys (avaipfi) some one of the truths. For such [a logos] is a

demonstration of other truths being so. For [in this case] it is necessary that some

one of the [premises] laid down altogether not be so, so that there will be a

demonstration of this [i.e. a demonstration that the falsehood is false].

(162b16-22)

The passage has two interesting elements. First, notice that Aristotle clearly speaks of a
logos destroying a conclusion. In this case, a logos with plausible premises, at least one
of them nonetheless false, destroys a true conclusion. (162b18-20) Now typically, the

subject of avaipéw is a dialectician himself, rather than a logos, but what this passage

suggests is that a dialectician will be using some sort of argument to effect "destruction".

85 Here I assume, for simplicity, that the falsehood of the premise is the only flaw in the logos.
86 But recall from Topics ©.10 that not any destruction of a false thesis will suffice; it must be of the right
false thesis.
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This interpretation is bolstered when we read further in the passage. Consider that the
logoi under consideration, which refute truths, and hence have false conclusions, are of
the sort that we have already seen require destruction of a premise.®” But with the logoi
he is now considering, Aristotle tells us that the false premises actually require a
demonstration (4m6de1€1¢) that the falsehood is indeed false. This suggests that it is
precisely the demonstration, an argument, that is effecting the destruction. All in all, the
evidence suggests that destruction of a premise requires some sort of justification of the
claim that the premise is indeed false. And hence, if the dialectical answerer provides
such justification, he will have achieved a lusis, a lusis of the first sort, the "proper" sort.

While the first sort of lusis is directed against a logos with a question proposing a
false premise, the second sort is directed against a logos with an ambiguous question.
Such an ambiguous question will be a component of a fake sullogismos. There will be no
valid argument unless the questioner interprets the ambiguous thesis in one specific way,
not necessarily the way the answerer had in mind when affirming it. Against such a fake
sullogismos, the answerer needs to discern the ambiguous premise and draw a distinction.
He will do this in the manner described in Topics ©.7.

Although Aristotle does not discuss the issue directly, the two varieties of lusis are
not incompatible, and indeed, it seems that Aristotle reasonably describes the first variety
as the "proper" lusis, inasmuch as the answerer, when applying the second sort of lusis,
can typically take things a step further and apply the first sort as well. Recall that the
second sort is appropriate when a "fake" sullogismos employs an ambiguous question, a

question that really involves two alternate premise. In practice, one will typically be true

87 T here presume that the logoi Aristotle is considering involve a sullogismos.
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and one false.*® To employ the second sort of lusis, that is, to expose the "fake"
sullogismos, the answerer simply needs to expose the ambiguity by drawing a distinction.
But the goal of the questioner will often be to employ the false interpretation in an actual,
but false, sullogismos, the sort against which the first and proper sort of lusis is needed.
Hence if the falsehood that results from the disambiguation is not obviously false, it might
be desirable or necessary for the answerer to "destroy" it. That is to say, drawing a
distinction against a "fake" sullogismos may reveal an actual but false sullogismos against
which destruction is necessary. Or again, application of the second sort of /usis may set
the stage for application of the first and proper sort. Indeed, this is precisely how we will
find Aristotle dealing with the Racetrack.

We may now return to Physics Z.9. Recall that Aristotle, discussing the

Al

Racetrack, wrote: "...about which we have drawn a distinction in the earlier discussions."
(239b13-14) We now see that this passage provides us with valuable information. Since
Aristotle claims to have drawn a distinction against the logos, he must think that it
involves a false sullogismos of the second sort, a merely apparent sullogismos. This is
the sort that involves an ambiguous question. Moreover, in saying that he has drawn a
distinction, Aristotle is also claiming to have provided a lusis of the second sort.

As things stand, that is all we can directly conclude from the claim about drawing
a distinction. But given the potential connection between the two varieties of lusis, we

might wonder if Aristotle employs drawing a distinction as the first step in the

application of a proper lusis for the Racetrack. If so, then he must first disambiguate the

88 Of course, there is no necessity that this be so. But the divergent truth values will typically underlie the
usefulness of the ambiguity, as the questioner employs the plausibility of the true interpretation to gain
putative assent to the false interpretation. See also the discussion of Aaupdvw below.
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ambiguous question, and then claim that one of the alternative theses is true and one
false. To complete the /usis, he will then destroy the falsehood, doing so by justifying the
claim that the false thesis is indeed false. In fact, when we examine Physics Z.2, we will
find that this is exactly what he does.

Before we turn to Z.2, we may sum up the results of examining Z.9. We
discovered that the logos involves the premise that "the moving thing must first reach the
half before the end." (239b12-13) Moreover, the conclusion is "about not moving". And
finally, Aristotle thinks that, somewhere, the logos contains an ambiguous premise. We

have made some progress, but much remains obscure. So we now proceed to Physics Z.2.

The Structure of Aristotle's Analysis in Physics Z.2
In Physics Z. 2, Aristotle is discussing the parallel structure of time and
magnitude. In the midst of this discussion comes the passage in which he later claims to
have drawn a distinction involving the Racetrack. He writes:

310 kai 6 ZRAvwvog Adyog Pebdog Aaufdavet To un vdéxeabat ta dnetpa dieAOelv
1l &Pacdat tv aneipwv kad' Ekactov &v Menepaouévy Xpdvw. dixds yap
Aéyetal kal TO URKOG KAl O XpOvog AmelpoV, Kal OAWG TaV TO GUVEXEG, HTOL KATX
Sraipeotv A Tolg EoxdTolc. TOV PV 00V Katd TO OOV dmeipwy ok évdéxeTat
dacbat év memepacuév Xpovew, TOV ¢ katd diaipeotv Evdéxetar Kai yap
a0TOG O XPpOVOG OUTWG ATELPOG. WOTE €V TR AMELPW KAl OVK €V T TEMEPATUEV (R
oupPaiver dSuévat To dmetpov, kal dntecbat TV aneipwv Toi§ dmeipoig, 00 Tolg
TEEMEPAGHEVOLG.

On account of this the logos of Zeno takes as granted (Aapfavet) a falsehood, that
it is not possible to go through things unlimited (&neipa)® or to individually touch
things unlimited in a limited time. For in two ways both length and time are said
to be unlimited, and in general everything continuous, either with respect to
division or with respect to its ends. Certainly it is not possible to touch things
unlimited (&melpa) with respect to quantity in a limited time, but it is possible [to
touch] those [unlimited] with respect to division. For the time itself is unlimited
in this way. So it follows that in the unlimited [time] and not in the limited [time]
[one] goes through the unlimited [magnitude], and [one] touches things unlimited

89 In Chapter 3, we will examine in detail the meaning of dneipog and its plural forms.
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with things unlimited, not things limited. (233a21-31)

When we read this text, we are immediately confronted with a puzzle. We saw
that in Physics Z.9, Aristotle claims to have earlier drawn a distinction against the
Racetrack. So we should expect that here in Z.2 we will find Aristotle exposing an
ambiguous premise as the problem with the logos. But instead, we find Aristotle writing
that "the logos of Zeno takes as granted a falsehood...". This suggests that the problem is
not an ambiguous premise, but a false premise. Recall from Sophistical Refutations 18
that exposing a false premise and disambiguating an ambiguous premise were contrasted
as two alternative methods for providing a lusis. So now it might seem that Aristotle is
employing a strategy different from the one that he mentions in Z.9.

There is, however, no conflict here. The “falsehood” mentioned in Z.2 is actually
one of two theses that result from disambiguating an initially ambiguous claim. Recall
that in a proper lusis, the disambiguation of a question will be followed by the exposure
of one of the disambiguated theses as a falsehood. Aristotle performs both of these steps
in Z.2, so his methods are just what we should expect. To see this, we must first examine
the meaning of Aaufdavw.

I have translated AapPdavw with “take as granted”, but the word has many uses.
All cluster around the ideas of “take” or “receive”. The term has many specialized senses
in the works of Aristotle, both in discussions about dialectic and elsewhere. It’s

dialectical use alone has many nuances,” but for now we need only consider one of its

90 One good source of information on the dialectical use Aappdvw is Topics ©.1-3, where Aristotle
provides advice to questioners. In this context, Pickard-Cambridge reasonably translates with secure.
The goal of the questioner is to secure theses, first and foremost the desired refutatory conclusion, but
also every thesis needed to secure that refutation. These include, of course, all logically necessary
theses, but also various other theses that may play a psychological role in moving the argument along.
(155b17-25) A questioner can only secure a thesis via the actions of the answerer. In the simplest case,
the questioner secures a proposition when the answerer answers a yes-no question affirmatively. But in
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senses.’!

In the case that concerns us, the object of Aappdvw is an assertion with a meaning

that is somehow in dispute, for instance, an ambiguous assertion. Given an assertion with

a questionable meaning, one person may ‘“‘take it” one way, and another may “take it”

another.

Sophistical Refutations 17 contains a passage that uses Aapfdvw in this way. This

discussion deals with responses to merely apparent sullogismoi, i.e. those with ambiguous

premises. Aristotle writes:

€11 6tav t0 kKabdAov un ovopatt Anedfi dAAG tapaBoAii, Aektéov Gt oVX WG
£8600n 00d' wg mpoltetve AauPavet...

Moreover whenever the universal was taken [i.e. secured as a premise] not by
name but by comparison [of instances], it is necessary to say that [the questioner]
takes [it] not as it was granted, nor [does he take it] in line with [the instances] he
proffered. (176a33-5)

This passage is rather terse, so some elaboration is needed. Aristotle considers a case

91

many cases, a proposition can and should be secured without asking a direct question. (155b29-34,
156a27-34, 156b27-30, 174a33-7) Still, it is clear that the questioner cannot just arbitrarily assume a
thesis and take it as secured.

Although Aristotle does not say this directly, it seems that the questioner secures a thesis if two
requirements are met. First, he must explicitly intend to secure it. (Aristotle envisions the questioner
planning in advance all the key theses to be secured. (155b3-7)) Second, he has secured it if he is able
to construct some (potentially defeasible) argument that the answerer has actually consented to the
thesis. But this does not require that the answerer has actually consented. The word Aapufavw
permeates Aristotle’s later writings, so a detailed study of it’s dialectical origins would be well-
warranted.

Hardie/Gaye, Ross, Sachs, and Waterfield all use some form of "assumes" in translating Aappdvw in
Physics Z.2. While Aappdvw can indeed mean “assume,” this is a poor translation when dealing with a
dialectical logos: for a questioner to merely assume something is as good as nothing. The questioner
needs to produce at least the appearance that the answerer has assented to all premises, even unstated
premises.

Unstated premises are not the same thing as “hidden assumptions”. Contemporary philosophers often
suppose that one can make an argument that somehow relies on “hidden assumptions” that are hidden
even from the arguer. But the unstated premises of a dialectical logos will never be hidden from the
questioner himself, only from the answerer. A truly “hidden assumption” could play no causal role in
convincing the answerer and the audience that the refutation has succeeded. By contrast, premises that
are initially left unstated can, if necessary, later be brought up by the questioner in reply to the
answerer’s counterattack.
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where the questioner asks for and receives confirmation of several particular theses.
These are intended as the premises for an induction.”” He proceeds to ask for
confirmation of the universal conclusion, but in doing so he does not state the predicate
over which he is universalizing. Instead he asks something like: “And it is the same in
all such cases, is it not?”” This is what Aristotle refers to in the first clause of his remark.
Faced with this situation, Aristotle advises the answerer to simply answer the question
affirmatively without comment: “Let it be s0.”** (176a23-4) At some point the
questioner will then attempt to employ the putative universalization as a premise for some
further conclusion, this time stating it outright. If the universal claim is objectionable, the
answerer may now jump in, claiming it was not what he had intended to agree to, and is
not justified by the particulars previously enumerated.

Here we see that Adapfdvw (take) is counterposed to didwut (grant, give). The
answerer claims that he granted one thesis, but that the questioner took as granted a
different one. There is no dispute about which utterance is at issue, this being the simple
affirmation “Let it be so.” What is in dispute is the content or import of that utterance.
Thus the object of AayPdavw is a certain interpretation of the original utterance.

We find a similar usage in Plato’s Euthydemus, although here Aaufdvw (take) has

92 This seems clear from context, despite the fact that Aristotle uses the term mapaBoAn (illustration) and
not énaywyr] (induction), which are normally distinguished. For a clear depiction of the phenomena
Aristotle is considering, see Topics ©.2 (157a21ff.) On mapafoAr, see Slomkowski, pg. 36.

93 Aristotle motivates this advice by warning that if the answerer affirms the universal by himself
clarifying which predicate he is universalizing, he may be opening himself up to attack from an
unexpected angle. (176a24-25) In general, the less an answerer says, the less he needs to defend. One
might wonder why the answerer is not advised to seek immediate clarification (as was the case with
ambiguous premises). Aristotle does not explain this here, but it seems that it might do more harm than
good, since the answerer may then be faced with a harmful but precise universal claim against which he
has no ready objection. Instead, the quoted passage seems to envision that the answerer should wait
until the universal is employed by the questioner, and then object that he never granted it. In this way
the answerer avoids having to consider the universal claim on its merits, at least until he has a better
sense of how it will be used.
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a prefix, yielding OmoAaufavw (take up), which does not greatly alter it’s meaning.
Socrates is being questioned by an eristic dialectician, and is asked an unclear question,
whereupon he requests clarification. When he is chastised for asking questions of his
own rather than directly answering, Socrates explains his concern: the questioner may
ask the question understanding it in one way (&AA1...81avooluevog), but Socrates may
“take it up” in another (&AAn OoA&Pw), and answer with his own interpretation in mind.
(295¢4-6, cf. 295b1-¢c9) Just as AauPdavw was used in the Aristotle passage, here
vrmoAapPdvw is used with it’s object being an utterance interpreted in a certain way.

We can now resolve the aforementioned puzzle.” From Physics 7.9 we
determined that Aristotle would resolve the Racetrack by charging that it had an
ambiguous premise. But in Z.2 he seemed to be saying that the problem was a false
premise. Now we see that there is no conflict here. The object of Aayfdvw in Z.2 may
indeed be an utterance that is in itself ambiguous. But under one of its interpretations, it
may be a falsehood, and it is in the guise of this falsehood that it serves as the object of
Aappavw.

We now have a clear sense of how Aristotle will find fault with the logos. He
thinks it involves an ambiguous question, such that the answerer takes it one way, and the
questioner another. Our next task is to examine the analysis itself. Since this will involve
a profusion of textual details, it will help to have an overview of where things are going.

In Sophistical Refutations 4, Aristotle discusses various fallacies that all involve

ambiguity of one sort or another. One of them is opwvupia (lexical ambiguity). In this

94 For yet another relevant occurrence of Aappdvw, in a passage involving "the unlimited", see Physics
.6 (206al9).
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fallacy, a single word or phrase is ambiguous.” (165b30-166a6) In virtue of this, a
whole sentence or question will be ambiguous.*®

What we will find is that Aristotle thinks the Racetrack logos involves a premise
suffering from opwvupia. In this case, the ambiguous word is &neipog. We can tell this
because Aristotle analyzes dneipog as having two distinct meanings, thus directly
applying his definition of 6uwvupia from S.E. 4.7 So when dneipog occurs in a
dialectical question, the answerer may take it as having one meaning, while the questioner
may take it as having another. Hence the same will be true of the question as a whole.

For the time being, we will ignore the question of what dnelpog actually means,
whether to Aristotle or anyone else. We will later examine this in Chapter 3. In my
translations, I will render dnelpog as "unlimited", but for now, we can avoid confusion by
simply regarding the meaning as unsettled. Our immediate focus will be on the structure
of Aristotle's discussion, and what we will find is that this structure would be thoroughly
appropriate for any dialectical logos involving opwvuuta. In fact, this dialectically-based
structure has been ignored by scholars, but understanding it is essential if we wish to later
understand what the discussion is actually about.

What we will discover is that Aristotle methodically applies his own advice from
Topics ©.7, which we examined earlier. He sees himself facing a situation where "the
question asked is intelligible and has multiple senses" (Topics 160a23-4) and "with

respect to some [sense] it is false and concerning some [sense] it is true". (160a26) In

95 For discussion of dpwvupia, see 165b30-166a6. Besides opwvupia, ambiguities in the broad sense
include grammatical ambiguity (166a6-21), ambiguities that result from the fact that the syntax of a
phrase can be altered by its context (166a23-38), and others as well.

96 Cf. 175b39-41.

97 Aristotle does not use the word ouwvvoylia itself in Physics Z.2.
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such a case, a dialectical answerer "must indicate that it [i.e. the question/premise] is said
[i.e. meant] in multiple ways and that one is false and one is true." (160a26-8) This is
exactly what we find Aristotle himself doing in Physics Z.2.

He first reports the putatively ambiguous line: “It is not possible to go through
things unlimited (&metpa) or to individually touch things unlimited in a limited time.”
(Physics 233a21-3) Next, he charges that dneipog has a double meaning. (233a24-6)
This entails that the entire original premise also has a double meaning. Finally, he
employs his disambiguation of dmetpog to produce a disambiguation of the entire
ambiguous thesis. Just as he counsels, he asserts that on one interpretation the thesis is
true, and on the other false. (233a26-28) Aristotle's practice thus accords with his theory.

To see this, we will now consider each of the steps in turn.”®

The Ambiguous Claim
We must first determine exactly what the ambiguous claim is supposed to be.*
Aristotle reports it in indirect discourse. (233a21-3) If we transform the indirect
statement into a declarative statement, the Greek reads: oUk évdéxetat ta dmnetpa d1eAOelv
1 dacOar tov dnelpwv kab' Ekaotov €v menepacuéve xpovew. (It is not possible to go
through things unlimited or to individually touch things unlimited in a limited time.)
The given claim is a negated disjunction, and so a conjunction. We may isolate

it’s two conjuncts, transforming each into a full sentence. First: o0k évdéxetat ta dmelpa

98 The next three sections focus closely on the Greek text. Readers who know Greek should consult
Aristotle's text as they read mine. But a non-reader of Greek should be able to follow my argument, as
it focuses mainly on logical and syntactical issues, and my English translations closely mimic the
grammar of the Greek.

99 That is to say, we must first determine what Aristotle, in Physics Z.2, regards as the ambiguous claim.
We will defer until later the question of how the Z.2 discussion relates to pre-Aristotelian versions of
the logos.

Moreover, in examining Z.2, we will treat the ambiguous claim as a definite assertion, rather than as a
question, since that is what Aristotle himself does.
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d1eNOelv 1| dpacOat TV dnelpwv kab' €kaotov €v menepacpévy xpdvew. (It is not
possible to go through things unlimited in a limited time.) Second: oUk évdéxetat
apacor TV drelpwv kab' Ekaotov v memepacuévy xpovew. (It is not possible to
individually touch things unlimited in a limited time.)

I have included the qualification "in a limited time" with both conjuncts.

Although in Aristotle's initial wording it is applied only to the second, from his analysis,
it is clear that he intends the modifier to apply to the first conjunct as well.' He
mentions "going through" (recalling the verb in the first conjunct), but "in the unlimited
[time] and not in the limited [time]”. (233a28-30) This must be meant to contrast with
“in a limited time”, construed as part of the first conjunct.

We thus have a conjunction of two theses. There seems little doubt that Aristotle
regards them as alternatives to each other, so that a given version of the logos will contain
one or the other but not both. We thus have two ambiguous theses, not one. In Physics
Z.2, Aristotle treats them in tandem, supposing that each is ambiguous for the same
reason, namely, the presence of a form of the ambiguous word &netpog. To be sure, at
233a26-8, Aristotle focuses attention only on the second. But he likely does not wish to
say basically the same thing twice. At 233a28-31 he returns to a parallel treatment of the
two theses. So we may reasonably suppose that regardless of which claim the logos

involves, Aristotle will find the same problem with it.'""

The Charge of Ambiguity

After presenting the ambiguous claim, Aristotle continues: “d1x®¢ yap Aéyetat

100 We will later discover that it is likely Aristotle himself who inserts "in a limited time" into the logos.
101 We will later find that these two theses derive from substantively different versions of the logos. (Cf.
263a4-6, 263a6-11.) For now we may ignore this.
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Kal TO UKo Kai 0 Xpdvog dmetpov, kal CAwG AV TO GUVEXEG, FiTol Katd diaipeotv fi Tolg
goxdtoig.” (For'” in two ways both length and time are said to be unlimited, and in
general everything continuous, either with respect to division or with respect to its ends.)
(233a24-6)

Here Aristotle meets the first of his requirements for drawing a distinction,
charging that something is "said in multiple ways". (Topics 160a27) In this case, he
charges that the word dnelpog is lexically ambiguous. In fact, his charge is limited to a
specific use of &neipoc, the case where a continuous thing is called dneipog.'”

If a continuous thing, such as a length or a time, is called dmneipog, then &nelpog
might mean one of two different things. It might mean dnelpog katd diaipeotv (unlimited
with respect to division). Or it might mean dneipog toig éoxdtolg (unlimited with respect
to its ends).

Thus suppose Aristotle encounters the claim: t0 ufikog dnetpov. (The magnitude
is unlimited.) He could then point out that the claim by itself does not have a single
meaning. Instead it may mean one of two things. It might mean: t0 pfjkog &nelpov Kata
diaipeotv. (The magnitude is unlimited with respect to division.) Or it might mean: to
ufikog &mnelpov toig éoxdtolg. (The magnitude is unlimited with respect to its ends.) For
the moment we need not worry about exactly what these two claims mean. What matters
is that each results from the straightforward replacement of a lexically ambiguous claim

by an explication of it.'*

102 For now we may ignore this connective, but its sense will become evident in Chapter 3.

103 In some cases, dnetpog will not be ambiguous. Thus if Aristotle describes Gp10udg (number, i.e.
number in general) as dnelpog (unlimited) (cf. 206al1-2), this will have only one sense, meaning,
roughly, that there is no bound beyond which there is not another number.

104 In this case, each of the replacement terms includes the original word dneipog. Consider that we might
replace "Georgia" with "the State of Georgia" or "the Republic of Georgia". But this need not be true
generally. We might replace "bank" with "river bank" or "financial institution," and we would be doing
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The charge of ambiguity is not explicitly justified by Aristotle.'”> However, its
truth is presupposed in the passage immediately prior to the invocation of Zeno. There
Aristotle argues that both the time and the magnitude of a given motion will be dmetpog in
precisely the same ways. Each will be dnelpog either "with respect to its ends" or "with
respect to division" or both. (233a16-21) Clearly, to understand this earlier discussion,
Aristotle's audience must already understand the difference between the two senses of

dmelpog. Hence Aristotle reasonably invokes the distinction in analyzing the Racetrack.

The Disambiguation

Aristotle continues: “T®V Uév o0V KaTd TO TOoOV dmeipwv ok évdéxetat dPacdat
€V TEMEPACUEVW XPOVW, TV d¢ kata daipeotv Evdéxetar.” (Certainly it is not possible
to touch things unlimited (&nelpa) with respect to quantity in a limited time, but it is
possible [to touch] things [unlimited] with respect to division.) (233a26-28)

If we examine this line carefully, we can see that Aristotle is straightforwardly
applying his prior claim that &nelpog is ambiguous. He proceeds to disambiguate the
entire thesis in which the term occurs, and claims that one of the disambiguated theses is
true and one false. He thus meets the second requirement for drawing a distinction in the
provision of a lusis. (Topics 160a27-8) In offering the disambiguation, Aristotle focuses
attention on the second of the two alternate versions of the original premise. But we may

suppose that, from his point of view, he could just as well have offered a disambiguation

the same thing. Hence it is better to speak of replacement rather than clarification.

105 For a discussion of related issues, see Physics I.6-7. There Aristotle distinguishes between things
dnerpog katda tpdobeotv (unlimited with respect to addition) and things &nelpog katd diaipeotv
(unlimited with respect to division). It seems that the term "unlimited with respect to its ends" serves as
a restriction of the term "unlimited with respect to addition", a restriction appropriate for the case when
the unlimited thing is continuous.

Physics I'.4-8 contains a detailed discussion of "the unlimited". It is complicated, but Aristotle's Z.2
discussion does not hinge on the nuances of his own theory.
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of the first.

In disambiguating, Aristotle makes a statement that is a logical conjunction. By
removing particles relevant only to Aristotle’s own discussion, and inserting into the
second conjunct words that Aristotle does not explicitly repeat from the first, we can
express the two conjuncts as follows. First: T®V Katd T0 1060V &nelpwv oUK EVIExeTaL
apacBot év memepacuévy xpdvw. (It is not possible to touch things unlimited with
respect to quantity in a limited time.) Second: t@v katd daipeorv dnelpwv evoéxetal
apacBot év memepacuévy xpdvw. (It is possible to touch things unlimited with respect to
division in a limited time.)

Recall the original thesis at issue, the second of the two alternative ambiguous
claims: oVUk évdéxetat dpacOatl TV dneipwv kab' Ekaotov év Tenepaopévw Xpove. (It
is not possible to individually touch things unlimited in a limited time.) Two minor
deviations mask the linguistic affinity of this line with the two later conjuncts. First, the
phrase kaf' ékaotov (individually), found in the original claim, does not recur in the
disambiguated conjuncts. But having said it once, Aristotle may take it as having
clarified the meaning of dpacBat (touch). He may then use dpacOar throughout the Z.2
discussion, and need not repeat his clarification. Second, in his charge of ambiguity,
Aristotle took one meaning of dmelpog to be dnelpog toig €oxartoig (unlimited with respect
to its ends). We do not find this phrase in the disambiguated conjuncts, but rather a form
of dnelpo¢ kata to moodv (unlimited with respect to quantity). The precise relation
between these two phrases is somewhat subtle, and we will examine this issue in Chapter

3. But for now we may reasonably suppose that Aristotle construes these terms as
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applicable to the same things, which is not far from the truth.'*

If we accept these two points, the relation of the two conjuncts to the original
thesis becomes clear. Aristotle first substitutes the appropriate forms of the two
disambiguations of dmeipog for the original term itself. The original claim contains the
genitive plural t®v dnelpwv (things unlimited). Taking the genitive plurals of the
disambiguating terms, we get TQOV KAt TO 00OV dmelpwv (things unlimited with respect
to quantity) and t@®v kata dixipeorv aneipwv (things unlimited with respect to division),
which indeed occur in the two conjuncts. Having done this, Aristotle negates the second
of the two resulting theses. As the original thesis is itself negated, the double negation
leads Aristotle to drop the oUk (not) from the second conjunct. Thus the first
disambiguated conjunct, in line with the original claim, asserts: "It is not possible...".
And the second asserts: "It is possible...".'”

We can now see that Aristotle has precisely followed his own advice on drawing
distinctions when faced with an ambiguous premise. Remember that the questioner "must
indicate that it [i.e. the question/premise] is said [i.e. meant] in multiple ways and that in
one it is false and in one it is true." (Topics 160a26-8) Now we find Aristotle charging
that the Racetrack contains an ambiguous premise. This premise contains the word
dmetpog, which he thinks is lexically ambiguous. He first disambiguates the word, and
then inserts his disambiguations into one version of the original thesis, thus producing
two disambiguations of the whole thesis. And he affirms that the first of these is true, and

the second false. Aristotle has thus drawn a distinction.

106 Ross, pg. 643, asserts that the two terms do apply here to the same thing, and no one seems to deny it.

107 I think it very unlikely that Aristotle literally acted in such a mechanical manner as I have described in
this paragraph. But what he did do was no doubt motivated by the fact that he had thoroughly absorbed
his own principles for dealing with dialectical logoi, principles that are highlighted in my description.
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We may now take stock of the situation. When we consulted Physics 7.9, we

found some direct evidence about the Racetrack'®, but also an indication of how Aristotle
thought he had earlier analyzed the logos. When we consulted his dialectical works, we
found that drawing a distinction was the method of resolution suitable for a dialectical
logos with an ambiguity. Now we have examined Physics Z.2, and found that Aristotle
does indeed draw a distinction against the Racetrack. So we have a good grasp of the
basic structure of his analysis. But we can scarcely claim to understand it. That will be
our goal in Chapter 3. Since Chapters 2 and 3 are so inextricably connected, we may
defer until the end of Chapter 3 any consideration of how other scholars have treated
Aristotle's Z.2 analysis. At this point, we may simply note that Aristotle is
unquestionably treating the Racetrack as a dialectical logos, just as we would have
expected, given Chapter 1. And yet, while building on this dialectical framework,

Chapter 3 will take things in an entirely new direction.

108 We will return to this evidence in Chapter 4.
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Chapter 3
Disambiguating a Diagram
The Word "Anerpog

To understand Aristotle's Racetrack analysis, it seems we need to understand how
Aristotle disambiguates the word dneipog.  In fact, this is true, but misleading. What we
really need to understand is how he disambiguates the plural form dmneipa, the word that
actually occurs in the logos. And what we will find is that in disambiguating drneipa,
Aristotle is not so much thinking about the word as he is thinking about the fact that one
and the same diagram may be construed in two different ways. Indeed we will later find
that the central innovation in Aristotle's critique of the Racetrack is his introduction of
diagrams into the analysis. For now we may defer consideration of the full critique, as we
have yet to reconstruct the full logos. But we will soon find, I contend, that in the
passage we have been examining in Physics 7.2, Aristotle presumes that his
disambiguation of &nelpa will be understood by means of a diagram. Indeed we will see
that because Aristotle thinks a certain diagram is ambiguous, so the word dnetpa will be
ambiguous. And, in turn, because the plural &neipa is ambiguous, so will be the singular
dmelpog. Once we understand the basis for Aristotle's disambiguation of dneipog, we will
be able to see how Aristotle construes his Racetrack analysis as a dialectical lusis. But to
reach that point we will need to proceed through a number of seemingly disparate issues.

To get things started, we first need to get a basic grasp on the word dmneipog.
Traditionally, scholars have rendered dmneipog as “infinite”, and contemporary
philosophers commonly take “infinite” to mean “numerically infinite.” But as we will

see, dmelpog originally meant “untraversable,” and this is not an inherently numerical
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idea.

The translation “infinite” has a historical basis, since "infinite" is just an
Anglicized version of the Latin "infinitus". And in the ancient world, “infinitus” gained
prominence as a word mainly because of it's use in translating the Greek word dmnelpog,
and to it's ensuing value in philosophical discussions that were self-consciously in the
Greek tradition. But this etymology does not ensure that “infinite” means the same thing
as Amepog.

In fact, today, among people who have studied analytic philosophy, the word
“infinite” is commonly taken simply to mean “numerically infinite.” This results from
reading “infinite” against the backdrop of Georg Cantor. In the nineteenth century, in a
very well-defined way, Cantor developed the idea that there can be such things as
“infinite numbers”. But prior to Cantor, the phrase “infinite number” would have seemed
an oxXymoron.

In recent times, many scholars have recognized the possibly anachronistic
connotations of “infinite”, and have sought philological accuracy by rendering dmneipog as
“unlimited”. This translation is motivated by a particular construal of the etymology of
dmepog. The idea is that dmeipog is derived from the noun mépag (limit), along with the
a-privative prefix. From Aristotle, we can see that this account had supporters even in his
day.'” Indeed, the theory may well have influenced the way the word was actually used,
especially by people like philosophers.

In fact, the etymology at the root of the translation is simply incorrect. It turns out

109 Aristotle sometimes insinuates that &meipog is used in this way by others. See Physics 203b6-7,
203b20-2, 206a3-8, 206b33-207al5 (esp. 14-5). Interestingly, in the last of these passages, Aristotle
himself appears to reject the usage. Charles Kahn (pg. 233, fn. 1) also attests to this usage by other
philosophers.
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that Charles Kahn presents convincing evidence from Homer and Hesiod that dmneipog
originally meant “untraversable”. Most Zeno scholars seem unaware of this result, so I
here present a long citation:

... [It] is not the noun mépag which is negated by the a-privative, but the verbal
root *per- represented in meipw, mepdw, and mepaivw, as well as in a number of
Indo-European adverbs and prepositions, all referring in some way to the direction
"forward, in front" (Greek npd, Latin per, prae, etc.). The verbal forms indicate a
movement in this direction, and the group of mepdw, mépav, nepaivw, melpap
envisages the point at which the forward motion comes to an end. Thus epdw
(like mepatdw) is regularly used of passing over a body of water to reach the other
side; the adverb mépav refers precisely to what lies "across," as the Echinades
islands lie over the water from mainland Greece:

vAowv, al vaiovot mépnv aAog "HAdog dvta. (B 626)'°
[Tetpap 1s the limit or goal of a given passage - the point at which the forward
movement comes to an end. So the word regularly occurs in Homer together with
a verb of motion. (With the usual vowel gradation, the same root appears in the
nouns mépog, TopOudc designating either the motion as such, or the passage
through which one moves.) It is this basic verbal idea which is negatived in
amelpwv, dnelpog, exactly as the synonymous dnépavtog is formed from the
verbal stem of mepaivw (aorist énépava). The true sense of dmelpog is therefore
"what cannot be passed over or traversed from end to end." When earth and

heaven are called aneipwv, there is no contradiction; both have neipata, but few
mortals can travel like Hera "to the ends of the earth”" (£ 200).'"!

Kahn's reasoning appears sound to me. So it follows that dneipog originally meant not
“unlimited”, but “untraversable”.

This fact poses some problems. In Aristotle's day, it seems that &meipog might
have meant either “unlimited” or “untraversable”. But if we want a single English word
to stand in for dneipog in all of our translations from the Physics, it seems “unlimited” is
the best choice. This is because “unlimited” seems somewhat better able to encompass the

meaning “untraversable” than vice versa. So when I offer translations, I will always write

110 This is Iliad B626, which translates: islands, which lie across the sea over against Elis.
111 Kahn (1960), pg. 232. “E 200" is lliad E 200.
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“unlimited” for dmelpog. But these translations are merely starting points: in looking at
the Racetrack evidence we will always need to examine the use of dnetpog in some detail.

Even more important than the contrast between “untraversable” and “unlimited” is
the contrast between “untraversable” and “infinite”. We might well assimilate
“unlimited” to “untraversable” and we might also assimilate “unlimited” to “infinite”.
But we are then pushing “unlimited” in two different directions, for clearly, “infinite” and
“untraversable” do not mean the same thing in English. And this is especially true if we
read “infinite” as “numerically infinite”. In much of contemporary academic philosophy,
“infinite” is a numerical quantifier, like “one” or “seven” or “many”, or technical terms
known to cognoscenti, like “countably infinite” or “uncountably infinite”. But
“untraversable” is certainly not a numerical quantifier, and if dnelpo¢ means something
like “untraversable”, than neither is dmneipog. Our key result so far is thus that when we
encounter dmelpog, our initial presumption should be that it means something like
“unlimited/untraversable”, in contrast to “unlimited/infinite”.

I suspect that the reading of dmnelpog as a roughly numerical term has posed
considerable confusion to scholars seeking to understand the Racetrack analysis. This is
because Aristotle is repeatedly using plural forms of dmneipog, in particular, forms of the
neuter plural dnelpa. Logically speaking, the term dnelpa might mean one of two distinct
things. It might refer to a collection of things, each one being dneipog. Or it might refer
to a collection that is dnelpog as a whole. But in this second case, if we read dmetpog as
itself a numerical term, then the plural form of dnelpa seems redundant and disconcerting:
if a collections is infinite, it is necessarily two or more, and hence plural. What then does

the grammatical number signify? And yet it seems to signify something, since Aristotle
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generally uses the singular form of dneipo¢ when discussing “the unlimited”. In fact,
most English translations simply obfuscate the fact that Aristotle is using the plural at all.

And yet a close analysis suggests that the plural dmneipa is central to Aristotle's
dialectical lusis. Recall that in opening his discussion, Aristotle considers in tandem two
alternate premises of the Racetrack logos (233a21-3), and claims that each is problematic
for the same reason, namely, the ambiguity of dmeipog. In fact, each premise actually
involves a plural form of dnelpog. Recall again that Aristotle goes on to disambiguate
one of the two premises, yielding two disambiguations. (233a26-8) Each of these
disambiguations likewise contains a plural form of dneipog. We thus have four uses of
the plural of dneipa, and given the structural connections between them, each must
involve a plural in the same sense. That is to say, either each plural refers to a collection
of things that are each dneipog, or each plural refers to a collection of things that is
dmepog as a whole.

Thus any reasonable interpretation of Aristotle's text must treat these four plural
instances of dmelpog in the same way. In fact, I do not know of any scholarly
examination of the passage that actually does this, so if we can come up with even one
plausible reading, that will be progress.'> What we will find is that in Physics Z.2,
Aristotle is using dmneipa to refer to a collection that is untraversable as a whole. And
this, of course, is the very sort of reading that seems bizarre if we regard dneipog as a

numerical term. But it is not.

112 Hasper seems rare among scholars in recognizing that , in Physics Z.2, the translation of &neipa
involves a stark choice between two alternatives. (pp. 53-4) But his ultimate translation does not work,
since he interprets &nelpa in 233a22-3 as referring to a collection unlimited as a whole, and dneipa in
233a26-8 as referring to a collection of things, each unlimited. The root problem with his analysis
seems to be that he does not realize that the whole passage is organized around disambiguating an
ambiguous premise.
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Acquaintance with "Anelpa

Our ultimate goal is to understand how Aristotle uses a diagram to disambiguate
the word dnelpa. What we will find is that Aristotle speaks as if the term &nelpa literally
applies to the diagram in question, that is, he speaks as if the diagram literally is a
collection untraversable as a whole. To make sense of this, we will first need to consider
how Aristotle's usage fits naturally into a tradition of using dneipa to refer to collections
that are visibly present, a tradition that seems quite disparate from the ways in which
people today use the word "infinite".

If we think about “infinite” as a numerical term, and we use it to refer to a certain
infinite collection, then it seems that the members of that collection must each have a
determinate identity as well, at least in an ontological sense. This just seems a general
truth about numbers. If a collection is fifty-three in number, that is because it is
composed of fifty-three individuals. And if a collection is infinite in number, that is
because it is composed of infinitely many individuals. The number of the collection is
ontologically dependent on the individuality of its members.

But if dmelpog means “untraversable” and not “infinite”, then there may be some
sense in speaking of a collection that is in some way determinate, and untraversable as a
whole, and yet for which the identity of the members of that collection is somehow
indeterminate. In fact, this is precisely what we will see when Aristotle construes
diagrams as dmnepog. Indeed, his disambiguation of drneipa is, in a way, a recognition
that there are two interestingly different ways of bringing some determination to this
indeterminacy.

Aristotle's use of diagrams is in many ways novel. But his novelty comes against
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a background in which the plural of dnelpog is routinely used to refer to collections that
are untraversable as wholes, but for which the identity of the members is somehow
indeterminate. Indeed, this is what we find in Homer. But to understand this Homeric
use, we need to temporarily step aside from dnetpog and first consider how, quite
generally, the way in which people think and talk about pluralities is liable to differ from
the way that philosophers will often insist that those pluralities really are.

From an ontological perspective, it might well seem that the existence of a
plurality depends on the determinate existence of each of it's members. But this is
certainly not true when we consider epistemology and semantics. We can certainly think
and falk about determinate pluralities even while leaving their quantity and the identity of
their members as open questions.

Consider this scenario: I am talking to you, and suddenly I say “Look at the
birds” and point towards the sky. There you see a flock of birds swooping this way and
that, all en masse. Here the phrase “the birds” refers to the flock of birds. You
understand this phrase because you perceive the flock of birds as a whole. But this does
not require you to know how many birds there are, or even to be cognizant of any of the
individual birds that make up this collection. That is to say, your experience is not of this
bird, and this bird, and this one, etc. but rather simply of a flock.

To make more sense of this scenario, we can fit it into a broader philosophical
framework. Philosophers often take a word or phrase, and ask how it ends up referring to
whatever it actually does refer to. In more technical language, how does it's referent get
fixed? We need not examine this much-debated question in it's full generality; we need

only consider some of the factors that might enable a particular term to refer to a
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particular plurality.'” One way is if the members of a collection are somehow
enumerated, and then some term is applied as a name for this collection. For instance, a
scholar might say: “By Zeno's motion paradoxes, 1 mean the Racetrack, the Achilles, the
Arrow, and the Stadium.” Alternatively, if we have a complex plural term, the referent of
the whole term might somehow get picked out via the meaning of the individual words in
the term. For instance, “complete published English translations of the Physics” refers to
a collection that includes the works of Hardie and Gaye, of Joe Sachs, of Robin
Waterfield, and various others.

I give the two prior examples mainly to contrast them with the bird example,
which I think illustrates a very common scenario, albeit one seemingly neglected by
philosophers. Actually, in one way, many philosophers are familiar with the bird
scenario inasmuch as we can understand it via the philosophical idea of acquaintance,
made famous by Bertrand Russell.'"* This philosophical idea derives from the normal
idea of acquaintance: think how you can be acquainted with a person even if you do not
really know who they are, in some sense. In the same way, you can be acquainted with
many things in a way that precedes seemingly crucial linguistic or conceptual knowledge
of what they are. For instance, consider a red spot on a shirt. You might see it and ask:
“What is that?” The very possibility of this question suggests that you can be aware of
something without, in some way, knowing what it is. In general, we might say you can
be acquainted with something if it can have a perceptual salience that somehow does not

reveal it's fundamental nature.

113 In raising this question, I am thinking about terms that actually do refer to pluralities, since their
referents are pluralities. Such terms may be syntactically either singular or plural.

114 T do not claim to apply the idea of acquaintance in precisely the same way as Russell did, merely that
his idea suggests my analysis.
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Just as we can be acquainted with individual things, so we can also be acquainted
with pluralities. Or looking at it another way, a plurality is a sort of individual thing with
which we may be acquainted, but a thing composed of many things. We can be
acquainted with a plurality because the plurality as a whole may have a perceptual
salience that does not depend on the perceptual salience of its individual members. And
so we can often recognize a plurality as a plurality, even if we cannot identify its
individual members, or tell how many of them there are.

We can now make sense of what I will call reference by acquaintance. Recall the
flock of birds. We want to know why “the birds” refers to the particular flock of birds
that it does refer to. The answer involves two kinds of facts. First is the fact that
someone uses “the birds” to refer to a flock of birds that is perceptually salient. Second is
a collection of facts: for each bird, there is the fact that it is a part of the flock that is
perceptually salient. Thus the connection between “the birds” and the actual flock (of
individuals) is mediated by the acquaintance with the flock as a whole.

We can contrast this means of reference with the two I mentioned above. In each
of those two cases, a plural term refers to a collection precisely because each item in the
collection is independently part of the referent of the term. Thus, when I enumerate a list
of “Zeno's motion paradoxes”, I might add or subtract items from the list at will, and the
term (as I use it here) will refer to whatever collection results. In the case of “complete
published English translations of the Physics”, we may think of every individual thing in
the world as either being or not being a complete published English translation of the
Physics, and the plural term then refers to the collection of those that are. So in each

case, reference to a plurality is mediated by a semantic connection with the individuals
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that compose the plurality. In the first case the individuals are directly enumerated, and
in the second case, the plural simply refers to the extension of a singular concept.

By contrast, in the case of reference by acquaintance, semantic connection to the
individuals within a plurality is mediated by semantic connection with the whole
plurality. In the prior two cases, the very plausibility of thinking or talking about the
collections presupposes the determinate identity of the individuals that compose them.
But this is not so in the latter case. In some cases, we can think and talk about collections
insofar as we can perceive them as wholes. But this does not in itself entail that the
members of the collection have any determinate identities at all. Of course, we might go
on and reason that if we can perceive a collection as a whole, that collection must exist,
and since a collection just is a collection of determinate members, those members must
have determinate identities. But as reasonable as this seems, it is an extra philosophical
assumption about the nature of reality. It is not required by the semantic possibility of
reference by acquaintance.

The upshot of all this is that it is quite possible, and, I suspect, quite common, to
coherently think and talk about pluralities in ways that do not require assumptions about
the determinate identities of their members. This is quite interesting in it's own right,
and, I think, quite commonly neglected by philosophers. But it is certainly neglected by
philosophers interested in Zeno, who are liable to think that discussions of Zeno should
involve discussions of infinite collections. And of course it seems quite absurd to talk
about referring to infinite collections by acquaintance.. By contrast, reference to infinite
collections will seem possible precisely because some concepts have infinite extensions:

for instance, as applied to numbers, the concept prime has an infinite extension, and so



81
“the prime numbers” refers to an infinite collection. But if dneipo¢ does not mean
“infinite” then it need not involve reference to infinite collections. In fact, if we look at
Homer, we find that plural forms of &relpog were commonly used to refer to collections
that were known by acquaintance, and we will later see that Aristotle is working against
this backdrop.

While the precise origins of our written version of the Iliad are open to question,
scholars agree that the Iliad was originally an oral poem. It was not memorized, but was
rather created anew each time it was performed, with the poem following the same basic
story line, even if the exact wording differed. One of the keys to this performance was
what scholars call Homeric formulae, which were stock phrases of which the poet had a
thorough grasp of the metrical properties, so that he could use them on the fly to construct
an apt metrical line. One of these phrases was amnepeiol' dnowva, of which the unelided
rendering is anepelola drowva. This phrase occurs twelve times in our Iliad, and
translators usually render it something like “countless ransoms”. The word dmepeioia
may reasonably be considered the same word as dnetpa. It is the neuter plural of the form
anepeiorog, which is a Homeric variant of dneipog.'”

The first occurrence of dmepeiot' &rmowva, at Iliad 1.13, gives us a good example of
it's use. Here the priest Chryses is trying to free his daughter from Agamemnon. In order
to persuade Agamemnon, he brings dnepeiot’ drotva, “countless ransoms”. As he pleads
with the king, it is clear that the collections of treasures is beside him, in full view of the
king and his Greek allies.

This use of dmepeiotog fits well with the basic meaning “untraversable”. The

115 The Homeric poems often employ many variants of the same word, with no difference in meaning,
since each will fit different metrical conditions.
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treasures are “untraversable” in the sense that they are too many for Agamemnon or any
of the Greek heroes to actually count, perhaps because it was beneath their dignity, or
perhaps because the Homeric poems originated in any era when the Greeks had no no
counting system that went very high.

Thus the very word dnepeioia conveys an indeterminacy in the exact number of
treasures, and hence, even an indeterminacy in the identity of the individual treasures in
the collection. But this indeterminacy is certainly compatible with the fact that the
treasures are, evidently, many. And the indeterminacy is compatible with the fact that the
collection is visually apprehensible: there is no doubt that Agamemnon can see, in one
fell swoop, the dnepeiot' &mowva.''® Thus Agamemnon is acquainted with a plurality,
indeed a plurality that is untraversable.

Naturally, there is no necessity that Aristotle should use dmnelpog in precisely the
same sense as Homer, and indeed he does not. But the Homeric use was certainly well-
known Aristotle and to nearly every Greek. And this means that Aristotle was quite
familiar with the idea that the plural of dneipog should refer to a plurality that is known
by acquaintance, and, at the same time, to a plurality that is somehow dneipog, that is,

untraversable, as a whole.

Diagrams of "Anelpa
Like Homer, Aristotle in Physics Z.2 uses a plural form of dmneipog to refer to a
plurality with which we may be acquainted as a whole. But for Aristotle, the plurality in
question is a diagram. To see why this makes sense, we need to once again temporarily

put aside any detailed consideration of what Aristotle means by dneipog, and simply

116 Of course, neither the Homeric poet nor his audience can literally see the treasures, but they could if
they were present with Agamemnon.
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consider the way in which his diagram use meshes with the earlier use of the word. Once
we see this, we can go on to consider how Aristotle is effectively disambiguating a
diagram.

To learn about Aristotle's use of diagrams, we can start by considering a passage
that comes shortly after the Racetrack discussion. Aristotle writes: “€otw yop
nenepacuévov uéyebog £¢' 00 AB, xpévog 8¢ dmelpog £d' O I eiM|dpBw &€ T1 Tod Xpdvou
nenepacuévov, £@' @ I'A.” (For let there be a limited magnitude upon which are A [and]
B, and an unlimited time upon which is T. And let some limited [time], upon which are T
and A, be taken from the [unlimited] time. [233a34-b1] This is the start of an argument,
and Aristotle would have presented it in conjunction with diagrams. We will shortly
consider why this must be so. But first, eschewing detailed argument, I will present an
interpretation of what, more or less, the diagrams associated with this passage probably
looked like.

One part of the diagram setup was a line, next to which were the letters A and B.
In fact, they were no doubt near the ends of the line.'"” If we read beyond the quoted
passage (237b1-2), we find that there was also an E upon the line, between the A and the
B. So the diagram probably looked like this:

A E B

It is this very line, or rather the similar, but long-gone line in ancient Athens, that
Aristotle speaks of as the “limited magnitude”.
Just as Aristotle speaks of a “limited magnitude”, so he also speaks of an

“unlimited time, upon which is I'.” Then he speaks of a limited portion of this time,

117 I think that is fairly evident in this case. But in general, we cannot assume that letters are at the ends of
lines. This issue does not really affect our discussion.
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“upon which are I'and A.” From this we can infer that his diagram looked something like
this''®:

r A

Just as the prior line was the limited magnitude, so this line is the unlimited time. Of
course, the diagram line itself is not unlimited, that is, it is not infinite in extent. But does
this matter? Neither is it a time. But this need not prevent Aristotle from unambiguously
treating the diagram line as the referent of the phrase xpévog dneipog.'"’

The key factor that shows the importance of diagrams in Aristotle's argument is
the way in which he speaks of letter being “upon” a magnitude and a time. This sort of
language is almost invariably absent from English translations, but it is actually
extremely common. It is especially pervasive in Physics Z. In general, the topic of
Physics Z is continuous motion, and in discussing continuous motion, Aristotle discusses
at length three varieties of continuous thing: magnitudes (that is, what people today call
spatial magnitudes), motions, and times. If we browse through Physics Z, we find
Aristotle routinely speaking as if letters are upon or next to these very things. In fact,
when Aristotle speaks of letters being “on” or “next to” magnitudes, times, and various
other things, he means quite literally that the given letters are next to diagrams of the very

120
t.

things he is talking abou And with the magnitudes, motions, and times of Physics Z,

118 In fact, all we can tell for sure is that T' and A were on a line, and that seemingly, they were not both at
ends of the line, since they mark off a limited portion of a larger, indeed unlimited, time. But in
principle, they might have come in the reverse order, there might be another letter, etc. The current line
of reasoning does not hinge on such issues.

119 For additional arguments that employ diagrams of unlimited magnitudes and times, see Physics Z.7.

120 It is by no means obvious that every time refers Aristotle refers to a letter as being “upon” something,
he is referring to a diagram, and nothing that I say hinges on that claim. But it is certainly true quite
often, and especially in Physics Z, which is what matters here. What gives some pause is the fact that
Aristotle, especially throughout the Analytics, often speaks of letters being “upon” things that are not so
geometric, such as men and animals. But the “diagrams” in such cases may well consist of words
referring to men and animals. This is a complicated issue. For a different view, see Netz (1999), pp.
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it is fairly clear that the diagrams were simply lines.'*!

There are many, many questions about the details of the Aristotelian use of
diagrams. Indeed, even to try and map out the scope of these questions would take us far
afield. But scholars have long been aware that diagrams played some kind of role in
Aristotle's writing, and especially in Physics Z. Indeed, you can see Ross trying to
reconstruct a number of these diagrams in his commentary on the Greek text.'** But on
the whole, philosophically oriented readers of Aristotle, and of the Physics in particular,
have tended to ignore the role of diagrams. This probably has something to do with the
fact that one of the core themes in the history of analytic philosophy was the idea that
reasoning was fundamentally something linguistic or conceptual, and does not, or should
not, involve pictures.'” But in recent times, Reviel Netz, in The Shaping of Deduction in
Greek Mathematics, has greatly advanced our understanding of diagrams in Greek
geometry.

Netz analyzes Euclidean and post-Euclidean mathematical treatises, all of which
involve significatory letters of the type we see above, and shows how these letters are
always used to enable a certain type of diagram use. Netz devotes his attention to

mathematical treatises, which in their surviving form are fairly systematized, and largely

48-9.

121 That the diagrams of magnitudes and times were lines is more or less obvious to any reader of Physics
Z. That motions were lines is much more counterintuitive to a modern reader accustomed to the
representation of motion via a Cartesian graph. But Physics Z.1 (231b0232a22) makes fairly clear that
motions were depicted as lines, just like magnitudes and times. This raises many interesting questions,
but the current investigation does not hinge on them.

122 See, for instance, pp. 641-2.

123 Interestingly, the origins of analytic philosophy are closely tied to the 19" century reinterpretation of
some of the very themes central to Physics Z. In particular, Frege and Russell, among others, were
greatly influenced by the “rigorization” of the calculus, in other words, the effort to give a
mathematical treatment of continuous motion (the very topic of Physics Z) that does not involve appeals
to “intuition” of any sort, but instead proceeds from the acceptance of certain conceptualizable axioms.



86
postdate Aristotle."** So he does not purport to say much about Aristotle himself.' But
if we consider non-"mathematical” writings from the period prior to and
contemporaneous with the earliest “mathematical” treatises'?, we find that Aristotle's
own writing seems to provide us with the largest surviving source of such letters. So we
would do well to consider how Netz' conclusions might apply to Aristotle.

For our immediate purposes, what is most interesting about ancient letter use is
the way in which it's semantic framework depends on visual acquaintance.'”” By contrast,
even when freestanding letters occur in contemporary formal mathematics, or in all sorts
of technical and academic discourse, as “variable” letters, understanding them does not
require any sort of perceptual acquaintance. Suppose I say: “If x is divisible, then x/2 is
also divisible.” Here the letter x is not a referring term at all; there is no thing to which x
refers. Instead, we can explain the semantic structure of the sentence by saying that x is
really a quantified variable, so that the sentence is really making a claim about a certain
universe of discourse, perhaps one specified implicitly, in this case, probably something
like the set of continuous magnitudes. By contrast, in Greek mathematical texts, the
letters are always referring terms. If someone like a geometer, indeed Aristotle, speaks of
a “xpévog ... dmelpog ép' @ I’ (unlimited time upon which is I'), then the T in the text is

most definitely a referring term. It refers to another T that is in the diagram. Next to the

124 Netz tells us that, most likely, “among extant mathematical authors, Autolycus is the earliest”, and he
was “almost certainly active in the second half of the fourth century BC.” Netz also reports the
“establishment view that Euclid was active around 300 BC”. (pg. 314) Aristotle lived 384-322 BC.

125 But see below.

126 T put “mathematical” in quotes, since I here use the term simply to refer to a certain type of text, that is,
the type of the Euclidean Elements, etc. No surviving Aristotelian treatises are fexts of that type. I
leave aside the question of whether some of Aristotle's original arguments ought to be construed in
some way or other as “mathematical”.

127 The current paragraph is grounded in my reading of Netz, but I emphasize different issues than he
does.
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diagram T will be a line, or more generally, something, with which a viewer will be
visually acquainted. Then, because this thing, the line, with which he is visually
acquainted, is next to the diagram I, a viewer can take this very line as the referent of the
whole phrase “xpévog ... &me1pog €' G I’ (unlimited time upon which is T'). So the
viewer sees one thing, a line, next to a I', and Aristotle speaks of a different thing, an
unlimited time, as being next to a I'. But the viewer has no problem taking the one to be
the other, so long as the diagram admits of only one interpretation, given the wording.'*®
On the whole, I see little reason to doubt that Aristotle's use of letters meshes well , as
indeed I have presented it, with the sort of letter use found in mathematical treatises.

The precise nature and genesis of the surviving Aristotelian texts, as texts, is a
much controverted issue. But scholars generally agree that, in one way or another, the
original written versions of Aristotelian arguments would have been designed for oral
presentation to an audience. And this is just because, in Aristotle's day, writing in general
was seen as an aid to oral presentation. This means that in thinking about how Aristotle
used diagrams, we need to think about how he used diagrams in oral presentation.

On this issue, Netz offers some valuable comments. He argues that Aristotle most
likely would have lectured in conjunction with an array of diagrams that had been
previously prepared in some fixed medium, most likely with the diagrams drawn upon
board painted with a white background.'” What really matters here is the fact of prior
preparation: the Greeks did not seem to possess any sort of easily rewritable medium,

such as a blackboard, that would have been easily visible to more than a handful of

128 As I have described things, it might seem that Greek geometrical arguments draw a conclusion only
about one physical diagram. Indeed this is true, but the arguments are usually accompanied by a
statement that the whole argument could be repeated with other geometrical objects of the relevant sort.

129 Netz, pp. 15-16.
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people. This means that when Aristotle speaks of letters being upon things, we need to
imagine Aristotle himself standing next to a board that contains these very letters next to
various diagrams.

This image fits well with our discussion of acquaintance. Imagine that you are in
the audience when Aristotle (or an assistant) sets up a diagram board that will be
employed in the next series of arguments. The different diagrams on the board
immediately present themselves as distinct things."*® In short, you are visually acquainted
with them. But you do not yet know what they are, that is to say, what they are supposed
to be. You just see letters arrayed near lines.

In fact, even in later mathematical texts, diagrams were routinely presented, in
toto, as uninterpreted visual objects. Only a reading of the accompanying text would
reveal what these objects were. But this would only happen progressively, with elements
of the diagram being identified and described as they were employed in the reasoning
itself.””" Indeed, in Aristotle as well, we routinely find that elements of the diagram are
progressively identified in conjunction with the reasoning about the diagram.** But we
should not forget that the diagram itself, as a visual object, is salient from the start.

We are now in a position to see what a diagram of dneipa might look like and
why. Once we see this we can go on to consider why Aristotle thinks such a diagram can

be ambiguous.

130 This would not necessarily be true if Aristotle were employing the sort of complex diagrams used in
mathematical treatises, in which there are many intersecting and overlapping lines and shapes, and
which do not immediately visually decompose into parts. But in Physics Z, Aristotle typically uses
diagram constructs involving several simple and distinct parts, often distinct lines with letters. Each of
these will have a visual identity.

131 See Netz: “[S]pecifications in Greek mathematics are done, literally, ambulando.” (pg. 25) More
generally, in sections 2.1 and 2.2, Netz emphasizes the interdependence of text and diagram.

132 See, for instance, 233b1-2, from the unquoted part of the argument that we considered above. The
identity of the line segment “upon which are B [and] E” is fixed, in part, via an inference.
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In fact, the word dmetpa does not occur in Physics Z apart from the Racetrack
discussion, and we will later see that the relevance of the word to the logos derives from
the original dialectical version. We will later examine this original use in more detail.
But now we want to understand Aristotle's response to the logos, and we know that, from
one perspective, this response is a standard dialectical disambiguation. But we also know
that this disambiguation occurs in the the middle of Physics Z, a text built around the use
of diagram arguments. So we need an interpretation that fits both the context of dialectic
and the context of diagram arguments. In fact, we can make that work if we see Aristotle
as disambiguating a diagram of dmneipa.

Now suppose Aristotle is faced with the word dnelpa, and wants to represent the
dmetpa in a diagram. What will the diagram look like? In fact, it will look pretty much
like this:

A B r A

That is to say, it will be substantively indistinguishable from the majority of the diagrams
in Physics Z, being simply a line with several letters upon it.

Why can we construe this as a diagram of dreipa? This is possible due to the
combination of two logically distinct facts. First, we can construe the single diagram line
as something dmelpog. Second, we can construe the diagram as a plurality.

We will shortly consider these facts in turn. But first consider how they might fit
together. If something is dmeipog, it is untraversable, that is, untraversable as a whole. If
that thing is composed of parts, then that collection of parts, being one and the same as
the whole, is also untraversable as a whole. Hence the collection of parts may be termed

dmepa. So in this case, dnelpog and dnelpa refer to the same exact thing, but a thing
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construed in different ways. Now it is clear that the untraversability of a whole, as a
whole, may be logically distinct form the division of the whole into parts. And hence we
have the possibility that the word dnelpa can refer to a collection finite in number, so
long as the division of the whole into parts is independent of the whole's untraversability
This turns out to be the case with Aristotle's dneipa. And notice a curious fact: the
collection of parts may certainly be finite in number. And why not? The untraversability
of the whole is logically distinct from its division into parts.

Now recall the sample diagram above. Why can it be dneipog? Well, a line is the
sort of thing that might be dmetpog, or untraversable, regardless of the precise meaning of
dmelpog. That is a basic assumption of Physics Z. Depending on what exactly dmeipog
does mean, the given diagram line might or might not actually be dnelpog. But that is no
problem. It is part of the basic framework of diagram argument that Aristotle may
denominate certain diagrams as things they are not. So the above diagram may be
dmelpog, by supposition.

Now, why can the diagram be a plurality? Well, we can see that it is a plurality.
While philosophers might debate the ontology of the plurality, this does not matter to our
visual system. In the absence of some learned interpretation of what such a diagram is
supposed to be, we are naturally going to see it as a collection of intervals. And recall
that Aristotle's audience will always initially lack such an interpretation. They will first
see the diagram, and then more detailed interpretation will be provided progressively as
the argument unfolds. And the semantics of such arguments always presuppose the
presence of the diagram as a real thing.

Now recall our question: what will a diagram of dnetpa look like? It will be a
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line with several letters on it. The line as a whole can “be” dneipog just because Aristotle
says it is. But the line is a plurality because we see that it is. There is no inherent
connection between these facts.

We now see that in the context of Physics Z, it makes sense for Aristotle to
represent dmelpa via a single line with multiple letters on it. Our next step is to consider
why such a diagram is ambiguous.

Disambiguating a Diagram

There is a significant mismatch between the way that a Greek geometrical diagram
initially presents itself and the way in which geometers speak about it. You can easily see
this by looking at nearly any page of Heath's edition of the Elements. Each diagram
immediately appears as a complicate visual object, albeit a static one. But the text speaks
as if the diagram is progressively being created.

The same mismatch is present in Aristotle, although it is less obvious, since
Aristotle is using diagrams that consist simply of one or several disconnected lines. Still,
a diagram would first be visible in it's entirety to Aristotle's audience, and then he would
speak as if he were progressively creating it. But in a diagram that consists only of
disconnected lines, there are only two things Aristotle can do, that is, pretend to do, to
diagrams. Taking a certain line as given, he can either take a piece away from it, or what
is the same thing, divide it, taking one part from the other), or he can add a piece to it.
There are no other options.

In fact, in one sense, each of these “actions” amounts to the same thing. In each

case, Aristotle is specifying the identity of an additional letter already present in the
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diagram.'*

Hence, in one sense, there is only one thing you can do to a purely linear
diagram: you can “add” letters to it.

Now consider how this meshes with the basic meaning of dneipog, untraversable.
Something is untraversable relative to a traverser. (Remember: Hera can traverse the
oceans; mortals cannot.) But naturally, this depends on the sort of traversing a given
agent might do with a given object. Well, what sort of traversing can Aristotle undertake
with a linear diagram? Only one sort: he can “add” letters to it. And so what sort of
diagram will be “untraversable”? A diagram to which Aristotle can keep adding letters.

We can now see that every diagram with three or more letters will be ambiguous

in the same way. Consider a diagram with only three letters:

A B r

If we assume that two of these letters are initially used to establish a determinate
length'**, and that the third is introduced via some “action”, then there are two basically
different ways to interpret the diagram. The argument might start by considering the line
from A to T, and then either divide it in some ratio at B, or cut off a certain length, either
that from A to B or from B to I'. Alternatively, the argument might start by considering
either of the lines from A to B or from B to I', and then add the other to it. In the first case,
the third letter is specified via a subtraction, and in the second case, via an addition. And
of course, the diagram itself does not tell us how the argument will proceed. So the
diagram is ambiguous.

Of course, diagrams with even more letters will also be ambiguous, since every

133 Of course, in some cases, multiple letters may be newly specified at once.

134 In some cases, a single letter is used in the initial stipulation. This is common in Euclid when the
given diagram line will merely function as an arbitrary measure to be employed in discussing other
parts of the diagram. See, for instance Elements 1.3.
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additional letter will be specified by either an addition or a subtraction. Indeed, the
possibilities increase exponentially as we consider diagrams with more and more letters.
But, in general, this “ambiguity” poses no problem, since the arguer himself will tell us
what he intends by each letter.

We can now understand the ambiguity of dnetpa. In the context of linear diagram
argument, dnelpa will refer to a line with several letters to which we may, somehow, keep
on adding more letters. But what does this really mean? “Adding a letter” is “really”
either adding a line segment or subtracting one. So we might be able to go on adding line
segments to those already given. Or we might be able to go on subtracting line segments
from those already given.'®

We can now connect this ambiguity with Aristotle's own verbal disambiguation.
On the surface, Aristotle seems to be disambiguating the word drneipog, the basic word of
which dmneipa is a form. And he tells us that dnelpo¢ means one of two things: either
dmerpog kata daipeoty or Amelpog Toig oxdtolg. [233a24-5]

Recall the setting of the ambiguity. By supposition, a diagram line is d&metpog,
untraversable, whatever that means. And this diagram line has multiple letters on it, and
so is visibly a plurality of segments. But we should assume that none of the letters
demarcating the segments has been given a distinct identity.

If we can use two letters to establish the identity of a determinate segment, and
can then go on, without end, adding segments to the segments already given, then the
diagram of dneipa will be a diagram of dnelpa t0ig éoxartoig (things unlimited with

respect to the ends). The name fits because we are always adding segments (and letters)

135 Or both. But this possibility does not introduce any complications that matter to our immediate
discussion.
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beyond the ends of the segments (and letters) already given. Of course, we cannot
actually go on adding segments, due to the physical limits of the diagram board. But it is
certainly plausible that Aristotle speaks as if we can. The application of the term dneipa
701G €0xdtolg may be grounded in the real human capacity for relating to an actual
diagram, even if this terminology suggests something impossible, as it does.

By contrast, if we can use two letters to establish the identity of a determinate
segment, and can then go on, without end, taking segments from the segments already
given, or what is the same thing, dividing segments already given, then the diagram of
dnerpa will be a diagram of dnelpa katd daipeotv (things unlimited with respect to
division). As with the prior case, we cannot actually always go on dividing the diagram,
but this does not preclude speaking as if we can.

In each of these two cases, Aristotle is considering a plurality of segments, and
considering how we might change the composition of the plurality without thereby
changing the identity of the plurality as a plurality. And in fact there are two basically
different ways in which we can do this unendingly.

Because the plural terms drnetpa toig éoxdtoig and dnelpa katd dwaipeotv apply to
collections in virtue of the nature of these collections as wholes, in a way that is partially
independent of the identity of their members, it is easy to see how the singular terms
dmerpog toic €oxdtolg and dnelpog katd diaipeotv apply to these very same collections.
In fact, a single thing, a whole collection, is dmelpog in a given way just in case the
collection may be termed dmetpa in that same way.

In effect, the use of the two plural terms thus seems to define the use of the two

singular terms. This fact helps to resolve a puzzle, but also helps to create a new one.
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Consider the two singular terms. I have translated dmeipog tolc €oxdtolg as
“unlimited with respect to the ends”. But if I were unconcerned with the nuances of
scholarship, I could say that it means, more or less, “infinite in extent”. And likewise, I
have translated &neipog kata Saipeoty as “unlimited with respect to division”. But again,
scholarship aside, I could say that it means “infinitely divisible”. Now in contemporary
English, there is simply no single phrase that might ambiguously possess either of these
two meanings. And, in fact, the same is largely true of Greek as well. I see no sign that
anyone prior to Aristotle every used &meipog to mean dnelpog katda dxipeotv. And,
indeed, Aristotle himself, apart from situations where he is contrasting the two meanings
of dnelpog, never seems to use Anelpog by itself to mean dnelpog katd daipeotv. Yet his
dialectical lusis clearly treats dneipog as lexically ambiguous.

We can explain this disparity if we see Aristotle as treating the singular terms as
effectively defined by their plurals. And we have seen how the single word dmneipa can be
ambiguous insofar as it refers to a diagram that is itself ambiguous. So: because the
diagram is ambiguous, the plural is ambiguous, and because the plural is ambiguous, so is
the singular.

And yet there is something of a puzzle: on this account, the singular terms seem
like they must refer to things divided into parts. And yet it seems that maybe something
might be “infinite in extent” and yet not composed of parts, and that something might be
“infinitely divisible” and yet not divided into parts. In fact, we can temporarily ignore
this issue. In a way, it is invisible within the context of diagram argument, which is the
context of Physics Z. In a diagram argument, if you are going to say anything about a

line, that line must be divided into parts. And this is because all conclusions are derived
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via the “subtracting” and “adding” of line segments. The only thing you can do with an
“undivided” line is to stipulate it's existence as a determinate line.'*® But if we want a
conclusion reached by inference, we need letters, and additions or divisions. So every
line, and indeed every continuous magnitude, that is actually reasoned about is a
collection of segments, since that is what it's diagram is.

Many readers will no doubt recognize that this issue somehow plays a key role in
Aristotle's later discussion of the Racetrack, in Physics ©. And so we will indeed discuss
it later. But for now we seem to have a plausible understanding of Aristotle's
disambiguation, at least in principle. What remains is to fit it back into the framework of
the overall dialectical lusis, to see how it works.

Disambiguating a Thesis

Recall how Aristotle sets up the Racetrack discussion. He presents two alternate
theses, each containing a form of the problematic term dneipa. In setting out his
dialectical lusis, Aristotle focuses attention on the second of these variants, apparently
assuming that his conclusion can just as easily be applied to the first."”” Recall how we
reconstructed this second thesis: o0k évdéxetatl dPpacbat TV aneipwv kad' Ekactov €v
TEMEPAOTUEVW XpOvw. (It is not possible to individually touch things unlimited in a
limited time.) The putative dialectical questioner wants Aristotle, the putative answerer,
to accept this thesis as true. But Aristotle's response is to disambiguate the thesis,
allowing that in one way it is true, but in one way it is false. Aristotle thinks that the

thesis is ambiguous since the word dmneipa is ambiguous, and we have now seen how he

136 In fact, this often does happen in Euclid, when the given line is to be used simply as an arbitrary unit
of measure. Again, see Elements 1.3. But the conclusions of a proof will involve other parts of the
diagram, constructions “obtained” by using this measure.

137 Again, recall that we will later examine this issue in more detail.
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disambiguates the word. We now need to consider how the verbal disambiguation yields
two disambiguated theses, or, what is not exactly the same thing, two assertions by
Aristotle that reflect these disambiguated theses.

We earlier reconstructed the two disambiguated theses. Recall the first: t@v kot
70 00OV Amelpwv ovk Evdéxetatl apacdat v menepacuéve xpdvw. (It is not possible to
touch things unlimited with respect to quantity in a limited time.) It is not difficult to see
what this means, so long as we first, temporarily, dispose of some problems.

The first problem is the word dacbat (touch). This word sounds out of place in
English. However, in Greek, "touch" is routinely used in mathematical contexts, where it
means something like "be in contact with"."*®* Hence the word makes sense in the rather
abstract context of Physics Z.2.

The second problem is the phrase t@v kata 6 00OV aneilpwy, that is, a variant of
dmetpa kata to Tocdv (things unlimited with respect to quantity). And the problem is
that given how Aristotle disambiguates the singular dneipog (233a24-6), we might
reasonably expect the plural dretpa to1¢ €oxdtolg (unlimited with respect to the ends).

So: do these plural forms mean the same thing? And why does Aristotle substitute the
one for the other?

For Aristotle, the phrase t6 mocdv (quantity) encompasses two varieties of
quantity: magnitude (that is, geometrical magnitude) and number. The phrase dmelpog
Kata To moodv can then refer either to something unlimited in magnitude or to something
unlimited in number.

We have already considered the phrase dneipa toig éoxarolg. We saw that it

138 LSJ dntw, AIIL.8
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would apply to a diagram in which we can always go on adding segments outside the
determinate portion of the diagram. So we can endlessly add segments of any given
determinate length, which means that these dnetpa toic €oxdtoig will constitute a
collection unlimited in magnitude, that is unlimited in measure, or length. And since
there is no end to the number of these segments we may add, these dnelpa are also
unlimited in number. Thus, on either interpretation of dnelpa katd tO TGOV, the dmelpa
101G €oydtolg meet the definition.

Recall that we are trying to understand Aristotle's formulation of the first
disambiguated thesis, which he presents at 233a26-27 and which we rendered: t@v kata
70 00OV Amelpwv ovk Evdéxetatl apacbat v menepacuévw xpdvw. (It is not possible to
touch things unlimited with respect to quantity in a limited time.) In the prior sentence,
233a24-6, Aristotle has made clear that he is doing a dialectical disambiguation. So when
we see the unexpected form of dnelpa kata to mocdv in the thesis disambiguation, we can
take for granted that the referent of this new phrase, in this case, is also a collection of
dmetpa tolc €oxatolg . This is possible even if the terms do not mean the same thing, as
in fact they do not."*

But why does Aristotle make the switch? Because the new term best conveys the
plausibility of what Aristotle is claiming. Recall the claim: t®v kKatd TO TOGOV AMElPWV
oUk evdéxetal dpacdat év emepacpévw Xpdvew. I have thus far offered a literalistic
translation: It is not possible to touch things unlimited with respect to quantity in a

limited time. But what this really means is: It is not possible to touch things unlimited in

139 Since quantity encompasses both magnitude and number, dnelpa katd O T0o6V can, in principle, refer
to collections unlimited in number, yet which are not collections of magnitudes. By contrast, dnetpa
T01¢ €oxdroig clearly applies to collections of magnitudes.
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number in a limited time. And this seems like an eminently plausible claim, especially if
we recall the kab' €kaotov (individually) that accompanied the original ambiguous thesis:
the “touching” is supposed to take place sequentially. Aristotle is allowing that to touch,
one after the one, an unlimited number of things would take forever.

This seems plausible enough, and perhaps even obvious. And in the context of
dialectic, seemingly obvious is often good enough. Later, in Physics ©.8, we will find
that Aristotle reevaluates this claim. But for now, we may regard the first part of the
disambiguation as a tactical retreat on the part of Aristotle. The dialectical questioner
seeks an admission that: It is not possible to touch things unlimited. And Aristotle
allows: Yes, you are right, it is not possible, in one way. But, he adds, in another way, it
is possible. So the second part of the disambiguation is the crucial part.

Recall our reconstruction of the second disambiguated thesis: t®v katd daipeotv
aneipwv évdéxetar APacbat év memepacpév xpovw. (It is possible to touch things
unlimited with respect to division in a limited time.) So: What does this mean? And
why does Aristotle think it is true?

We can easily see what it means. We have seen how the plural dneipa kata
diaipeorv is coreferential with the singular &nelpog katd dxipeotv, so long as the latter
term refers to something with parts. In fact, both terms apply to any determinate
magnitude with parts. That is to say, both terms apply to any magnitude that is limited in
extent, limited “with respect to the ends”, and has parts. And recall that diagram
argument involves the tacit assumption that every magnitude has parts. So both terms,
plural and singular, really apply to any limited magnitude. So what Aristotle is really

saying is this: It is possible to touch the parts of a limited magnitude in a limited time.
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We now understand what Aristotle is really saying in presenting the
disambiguated theses. First he tells us: It is not possible to touch things unlimited in
number in a limited time. And then he tells us: It is possible to touch the parts of a
limited magnitude in a limited time.

The crucial statement is the second one, since it prevents the dialectical questioner
from getting what he wants. To see why Aristotle affirms it, we need to step back and
consider the overall structure of the Racetrack discussion, and the way in which it fits into
the immediate context of Physics Z.2.

The Dialectical Lusis as a Part of Physics Z.2

Up to now, I have emphasize the ways in which the Racetrack discussion is very
much a standard dialectical disambiguation, of the sort commonly employed in oral
debate. But now we can consider one way in which it differs from any interactive
disambiguations.

Recall that in drawing a distinction, the goal of a dialectical questioner is not
merely to expose the question as being ambiguous. Rather, the goal is to prevent the
questioner from employing a falsehood as a premise in his argument, thus trapping the
answerer. Recall how Socrates in the Euthydemus (295¢4-6) explained the danger of
ambiguity: the questioner hopes the answerer will affirm an ambiguous claim after
considering one, true, interpretation. But the answerer will then employ a different, false,
interpretation in his sullogismos.

The goal of the answerer is to prevent the questioner from “securing” the
falsehood for use in his argument, that is to say, from gaining the apparent acquiescence

of the answerer to the falsehood. And so answerer draws a distinction. But remember
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that this has two parts: the answerer first exposes an ambiguity, and then establishes that
on one interpretation, the ambiguous claim is indeed false.

With many logoi, drawing the distinction will be the hard work. This is because
the fact that the false disambiguated thesis is indeed false will often be obvious. This
happens quite often when the questioner is consciously employing verbal trickery to gain
a dialectical victory. He employs an ambiguous question since this is the only way to
gain the affirmation of a thesis that is obviously false."*® But once the answerer draws a
distinction and then denies the obvious falsehood, the questioner must accept the denial.

By contrast, with the Racetrack, Aristotle does not take the falsehood of the false
thesis to be obvious. Instead, he must establish it by argument. In fact, the overall
structure of the whole Racetrack discussion is determined by the need to establish the
falsehood of the false thesis.

Recall again the Racetrack discussion, this time in conjunction with the argument
immediately prior:

€71 0¢ Kal €k TOV €100tV Adywv AéyoeBor pavepov wg eimep 0 xpdvog €oti

ouvexHg, 6Tt Kai to péyebog, eimep €v T@ Nuioel xpdvw fuiov diépxetat Kal

amA®G €v T® €AdtTovi EAatTov: al yécp avtal 51a1pé0€1q goovtat ToD xpévov Kal

T00 psysGouq Kal €l onorspovouv ocnapov Kal Goctspov Kal WG Gatspov Kal

Goctspov olov €l PEv To1g soxatmq anslpog 0 xpovoq, Kal TO UfiKog t01q soxatmq,

el 8¢ Tf] hropéoet, Tfj Srapéoet kal TO URfKOG, 1 O GUPOTV, GUPOTV Kal TO

uéyebog.

310 kai 6 ZRvwvog Adyog Pebdog Aapfavet To un évdéxeabar ta dnetpa dieABelv

1 dpacOat TV éms{pcov kab' Ekactov v nenspaopévw xpévw 51)(G>g yc‘xp

Aéyetat kol TO pmcoq Kal O xpovog omapov Kal o?xwg Tav o ovvsxsg, fTol KAt

draipeotv 1 n TO1g soxatmg TV Y€V 00V KATA TO TOoOV dmelpwv ovK €V5€XS‘EO(1

apacbat év memepacpévy Xpovew, TV d¢ katd diaipeotv Evdéxetar kal yap

a0TOG O XpOVOG BUTWE ATELPOG. DOTE €V TR ATEIPW KAl OVK €V T TEMEPATUEV (Y

ovpPaiver duévat To dnetpov, kai dntecbat TV dneipwv T0i¢ dneipoig, 00 TOlg
TEMEPAGUEVOLG.

140 Examples abound. See S.E. 4, 17, 19, or 33, or nearly anywhere in the Euthydemus.



102

And moreover, it is clearly stated by familiar arguments that if the time is
continuous, then also the magnitude [is continuous], if in the half time one goes
through a half [magnitude], and quite simply if in a lesser time [one goes through]
a lesser [magnitude]. For there will be the same divisions [i.e. divided segments]
of the time and of the magnitude. And if one for the two is unlimited, so is the
other, and in whatever way the one [is unlimited], so also is the other, so for
instance, if the time is unlimited with respect to the ends, so also is the magnitude,
but if [the time is unlimited] with respect to division, so also is the magnitude, but
if [the time is unlimited] with respect to both, then also the magnitude is
[unlimited] with respect to both.

On account of this the logos of Zeno takes as granted a falsehood, that it is not
possible to go through things unlimited or to individually touch things unlimited
in a limited time. For in two ways both length and time are said to be unlimited,
and in general everything continuous, either with respect to division or with
respect to it's ends. Certainly it is not possible to touch things unlimited (dmerpa)
with respect to quantity in a limited time, but it is possible [to touch] those
[unlimited] with respect to division. For the time itself is unlimited in this way.

So it follows that in the unlimited [time] and not in the limited [time] [one] goes

through the unlimited [magnitude], and [one] touches things unlimited with things

unlimited, not things limited. [233a13-31]

In the passage that precedes the quotation, Aristotle has offered a series of
diagram arguments about motions, arguments that represent the magnitude traversed, and
the time, of a given motion as distinct diagram lines. And the arguments hinges on the
idea that, given certain facts about the motions themselves, the magnitudes of the motions
allow us to deduce things about the times, and vice versa. This theme continues in the
first quoted paragraph: Given a determinate motion, Aristotle is telling us, the magnitude
of that motion and the time of that motion will be unlimited, if unlimited at all**!, in
precisely the same ways.

We next come to the start of the Racetrack discussion itself: “On account of this

the logos of Zeno takes as granted a falsehood... .” [233a21-2] And Aristotle proceeds to

report the alternate ambiguous theses, in their ambiguous form. We earlier determined

141 In Aristotle's view, the magnitude and the time of a given motion will always be unlimited with respect
to division. But this is not an assumption of the given argument.
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that the “falsehood” is the falsehood of the false interpretation. We can now see the
significance of the 810 (on account of). Aristotle is appealing to the prior argument to
justify his claim that “the logos of Zeno” involves a falsehood. That is to say, the prior
argument serves to justify the claim that the false disambiguation is indeed false.

Aristotle proceeds to draw the distinction. And so he affirms that it is possible to
touch things unlimited with respect to division in a limited time. And this is the same as
saying that is is false that it is not possible to do this. So Aristotle is asserting the
falsehood of the thesis that he thinks is crucial for the questioner.

Now just above, we saw that Aristotle seemed to appeal to the whole prior
argument in justifying the claim of falsehood. And now having done the disambiguation,
he returns to the justification. To understand this justification, we need to see Aristotle as
taking the result of his dialectical disambiguation, and interpreting it in the light of the
framework he has already established here in Physics Z.2.

The claim to be justified is: It is possible to touch things unlimited with respect to
division (&nepa katd diaipeotv) in a limited time. And the justification begins: “For the
time itself is unlimited in this way.” [233a28] Now recall that a collection of dnelpa
Katd diaipeotv is a single thing that is dneipog katd daipeotv.

Recall again the argument about how a magnitude and a time will be unlimited in
the same ways. [233a13-21] That argument takes as given the existence of a certain
motion, and then compares the magnitude of that motion with the time of the that motion.
This magnitude and this time will be unlimited in the same ways.

If Aristotle is to apply this argument to the Racetrack, then he must fir the crucial

“falsehood” into this framework. And so he does. The falsehood involves touching
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dnelpa kata Swaipeotv. But, in Aristotle's view, these form a thing dnelpog katd
diaipeotv. And now he goes a step further, construing this thing that is dneipog (kata
diaipeotv) as the magnitude of some motion. Well if that is true, then the given motion
will also have a time. And following the earlier argument, this time will be dneipog in
whatever way the magnitude is, in this case dneipog kata dxipeov.

This does not yet complete the justification. But right now we can see something
quite interesting: Aristotle seems to be importing a good deal of ontology into the logos.
He reads the logos as involving a certain thing, a motion, and it is this thing, the motion
that ties together a certain magnitude and a certain time. But notice that the ambiguous
thesis, as Aristotle reports it, mentions no thing like a motion, and does not overtly
mention any thing like a magnitude. It does mention drneipog, but it does not say what
these are. It does mention a time, but we will later find that this is an insertion by
Aristotle. In fact we will return to this issue much later. For now, we may simply
observe the facts.

At this point, Aristotle has introduced us to the manner in which he will fit the
“falsehood” into the framework of the prior time and magnitude argument. What remains
is to show that the falsehood is false. And this he does, but to understand the line in
which this happens, 233a28-31, we need to look carefully at how the language of the line
is carefully constructed to merge the language of the original ambiguous Racetrack theses
with the framework of the time and magnitude argument. In Aristotle's view, once we
merge these frameworks, the falsehood of the falsehood, and the truth of it's negation, is
evident. So let us look at the language.

First, notice that Aristotle four times uses a form of dneipog, and twice a form of
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it's contrary, menepacuévog. Now dmeilpog, of course, is ambiguous, and logically, this
means that it's contrary menepacpévog is ambiguous as well. But Aristotle does not tell us
which reading of these terms he intends.

In fact, this ambiguity is intentional, and fits with Aristotle's way of speaking in
the earlier argument, where he wrote: “And if one of the two [i.e. the time or the
magnitude] is unlimited (&melpog), so is the other... .” [233a17] This ambiguity is not
pernicious, since the entire discussion makes clear that two readings are possible. And so
it is again. We can read the entire line, 233a28-31, as if dnelpog means AmeLpog TG
€oxatolg, and TEMEPACUEVOG means TEMEPATUEVOS TOIG Eoxdtolg. Or we can read the
entire line as if dnelpog means dnelpog katd diaipeorv and menepaouévog means
nenepacpévog kata draipeotv. And Aristotle intends that both readings are true.

Of course, the terms menepacpévog katd daipeotv (limited with respect to
division) and menepaopéva katd daipeorv (limiteds with respect to division), seem rather
awkward. But their meaning, in principles, is clear. They apply to the same type of
things as the corresponding forms of dmnelpog, that is, to linear diagrams, especially linear
diagrams with parts. And being contraries, the forms of nenepacuévog apply in just the
cases when the forms of dnetpog do not apply. Now, of course, there are no such cases,
since every magnitude is unlimited with respect to division. But that is no matter: these
nenepacpévog disambiguations still mean something. But they fail to apply to anything

that actually exists.'"* As to why Aristotle employs this empty usage, the answer partially

142 So far as I know, no one, Aristotle included, apart from the present context, ever uses TENEPAGUEVOG tO
mean menepacpévog katd daipeotv . In fact, the word is actually the perfect passive participle of
nepaivw (finish, complete), but it comes to function somewhat independently as an adjective, and the
accepted contrary of d&mnelpog. So the nuances of its meaning will fluctuate along with the nuances of
dmerpog. But, of course, just as the normal use of dneipog will be closer to &neipog toig €oxdtorg than
to &melpog katd diaipeoty, so too menepacuévog will typically negate the former idea, not the latter.
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lies in the fact that the word menepacuévog occurs in the original ambiguous thesis as
Aristotle reports it. But we may defer the details momentarily.

Consider now the two parallel portions of the justification line. The first part
involves the verb duévat (go through), and singular forms of &neipog and menepacuévog.
The second part involves the verb drtesBat (touch), and the corresponding plural forms.
These facts enable us to read the justification line as a highly constructed statement,
meant to fit the Racetrack discussions into the framework of the prior argument.

Now the duévat (go through) is very similar to the verb d1eAB¢elv (go through),
which is found in the first variant of the ambiguous thesis. And the verb antesfat
(touch) occurs in the second variant of the thesis. In the justification line, Aristotle gives
a highly abstract reading of these words, one that fits well with the time and magnitude
argument. Recall that this argument takes as given a motion, and presumes that it thereby
has a determinate magnitude and time. And this magnitude and time will be represented
by linear diagrams, diagrams typically composed of parts. And so these diagrams may be
construed as single things or as collections of parts. The justification line thus makes
sense if we see Aristotle as thinking that what a given motion does is to “go through” its
magnitude, considered as a single thing. But this “going through” is one and the same
thing, indeed the same motion, as “touching” the part of this magnitude, that is, each
member of the magnitude considered as a plurality. In short, Aristotle is now using
words similar or identical to those in the ambiguous thesis, but making it clear that he is
talking about one and the same scenario as in the parallelism argument.

We can now understand how Aristotle construes the problem with the original

ambiguous theses. Although the two variants involve dmnelpa, Aristotle takes these
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dmelpa to constitute a single dnelpog thing, that is a single unlimited (in whatever way)
magnitude. And he sees this dnelpog magnitude as the magnitude of some motion that
has a menepacpévog, limited (in whatever way), time. And so Aristotle sees the
dialectical questioner as gaining assent to the crucial thesis via the seeming
incompatibility of an drelpog magnitude and a memepaocuévog time.

Aristotle's solution is that the two terms are, in principle, both ambiguous, and that
they are incompatible only if disambiguated in the same way, so as to make them
contraries. But they are quite compatible if they are not contraries.

Now recall how Aristotle denies the “falsehood”: It is possible to go through
things unlimited with respect to division in a limited time. In justifying this denial,
Aristotle simply appeals to his earlier supposition that a given motion will have a certain
magnitude and a certain time, and that these will be dneipog, unlimited, in exactly the
same ways. Once this is restated in the language of the logos, the falsehood of the
“falsehood” is evident.

In a logical sense, the key unargued for premise in Aristotle's justification is the
supposition that it is possible for there to be a motion through a magnitude that is
unlimited with respect to division, and limited with respect to the ends. Aristotle assumes
this, and then it follows that such a motion will also be through a time unlimited with
respect to division. and limited with respect to the ends.

Of course, in a way, Aristotle does have a justification for the aforementioned
premise, insofar as he assumes that motions do exist and that motions are through
magnitudes. Moreover, he argues in Physics Z.1 that every magnitude is continuous,

which amounts to being unlimited with respect to division. But Aristotle does not present
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theses arguments as a direct response to the Racetrack logos.

In the broadest sense, then Aristotle's resolution relies on the supposition that
motions exist, and are through magnitudes. But what Aristotle means by these things,
and whether he is right to believe them, are issues that would take us far beyond the
Racetrack. In fact, as far as the Racetrack itself goes, we have for now done all we can do

with Physics Z.2.

Observations and Conclusions

We have now spent a good deal of time examining the Racetrack discussion in
Physics Z.2. We found that Aristotle presents two alternate premises from the dialectical
logos. He thinks each is ambiguous since it contains a form of dneipog. So Aristotle
follows standard dialectical procedure, and draws a distinction, disambiguating the word.
But the disambiguation of dneipog is really a disambiguation of a certain kind of diagram,
a lettered line divided into parts. Yet this disambiguation is not enough. Aristotle needs
to show that one of the disambiguated theses is false. And he does this by rewording the
conclusion to an argument he has just given, the argument that the time and the
magnitude of a motion will be unlimited in the same ways.

To understand the discussion, we needed to situate it within three different
contexts. First is the context of dialectic. Next is the general context of diagram
argument. And finally, there is the immediate textual context of Physics Z.2.

What has proved most confusing is the combination of the first two of these
contexts. The Racetrack discussion results, in part, from the mixture of two ancient
intellectual practices, dialectic and diagram argument. Of course, no one today employs

either of these practices, at least not in anything like the way anyone did in Aristotle's



109
day. But to understand the Racetrack discussion, we need to understand both, and only
then can we see how the discussion fits into Aristotle's text.

Up to now, I have not much discussed the views of other scholars concerning the
Racetrack analysis. And the reason is that no one seems to have recognized that Aristotle
was doing a dialectical disambiguation, and that this disambiguation is really the
disambiguation of a diagram. But once we fill in the background about dialectic and
diagrams, the structure of the entire Racetrack discussion seems to fall into place. So my
ultimate disagreement with other scholars lies in the fact that they have not fully
examined the intellectual background that is need to grasp the discussion. But now that
we see this, we can consider how my conclusions differ from some of the conclusions
offered by others.

One common claim is that Zeno assumes the infinite divisibility of magnitude
while neglecting the corresponding infinite divisibility of time. Some commentators,
Simplicius among them, see Aristotle as making this very claim against Zeno himself.'*
But we can immediately see one problem with this interpretation: Aristotle is not making
any charge against Zeno. Instead, Aristotle is analyzing a dialectical logos. In a logos,
the only person who makes any assumptions, or commits to any premises, is the
answerer, even if it is the questioner who provides the premises via his questions. So if
Aristotle were lodging the given charge, he would need to be lodging it against the

answerer, not against Zeno. But Aristotle is not doing even that.

143 Simplicius writes: “Zeno took magnitude as actually divided into an infinite [number of things], but
he did not further [take] time [that way], even though it is similar to magnitude.” [948,4-5] (trans.
Konston) Ross concurs: "Zeno in fact, according to Aristotle, is failing to note the complete
parallelism [between time and magnitude] ... and as soon as that is pointed out the difficulty
disappears.” (pg 72-3).
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Certainly the infinite divisibility of time is central to Aristotle's dialectical lusis,
but not in the way described by Simplicius. Recall that the overall lusis has two parts.
Aristotle first charges that the dialectical questioner employs an ambiguous thesis, and so
Aristotle disambiguates. But then he argues that one of the disambiguated theses is false.
Aristotle's claim that the time and the magnitude of the motion are unlimited in the same
ways serves to justify this claim of falsehood. But the error of the dialectical answerer
lies not in failing to recognize the falsehood, it lies, rather, in failing to recognize the
initial ambiguity. Only when the ambiguity has been disambiguated does the "false"
thesis even become available to be false.

As for the questioner, we have already seen that in many cases, a dialectical
questioner employs an ambiguity precisely because he knows that the thesis he needs for
his argument is false (or appears false). So he asks a question that blurs together an
apparent falsehood with an apparent truth. Does Aristotle think that Zeno is aware of the
given falsehood as false, or that any dialectician employing the Racetrack logos must be
aware of it? In fact, at this point, we simply cannot tell: the actual beliefs of a questioner
are not necessarily relevant to the resolution of a logos. What matters is whether the
questioner can trap the answerer in apparent absurdity. Aristotle's lusis aims to avoid
this. But at this point we are not licensed to draw any conclusion about what Aristotle
thinks Zeno, or any questioner, actually believes.

Richard McKirahan provides a clear statement of another interesting view:
"[Aristotle] accuses Zeno of confusing two distinct notions of infinity: what is infinite in

respect of its extremities... and what is infinite in respect of it's divisibility... ."'** Now

144 McKirahan (1994), pg. 188.
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one problem here is that McKirahan, just as the other scholars we have considered, thinks
that Aristotle is critiquing Zeno himself. But Aristotle simply does not presume that
Zeno, or any dialectical questioner, is actually giving an argument. And hence Aristotle
does not criticize such an argument. Aristotle may be criticizing the practices of the
questioner, but if anyone goes wrong in making an argument, this can only be the
answerer. But is McKirahan's assessment plausible if we try to apply it to the answerer?
It depends on what McKirahan means. If the answerer, or anyone, can confuse two
concepts by thinking that a word meaning one thing actually means another thing, then
Aristotle certainly does charge that the dialectical questioner wants the answerer to
confuse two concepts. But inasmuch as this sort of confusion involves a particular word,
it is language dependent, and no non-Greek speaker can make the same mistake as
Aristotle actually attributes to the answerer.

Yet this does not seem to be the sort of confusion that McKirahan has in mind.
His reader is likely to suppose that Aristotle is charging Zeno with a purely intellectual
confusion, a confusion of two concepts themselves, a sort of confusion that perhaps any
human could make, or even any rational being. Now there may well be some way to
work this into a coherent notion, and even perhaps to use it in illuminating the Racetrack
paradox. But our examination of Aristotle's /usis has revealed no role for such ideas.

In fact, I suspect that McKirahan is exporting back to Aristotle a confusion that is
itself common among historians of philosophy. Historians quite commonly charge that
some intellectual figure has “confused” two concepts. But I suspect that these historians
are confusing confusion with failure to distinguish. And the difference is that someone

who confuses two concepts would seem to already possess the two concepts in some way,
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whereas someone who fails to distinguish them need not possess either.'*> And this
distinction is crucial if we want to understand intellectual history.

On a final issue, notice that in interpreting the Racetrack discussion, I have
nowhere found Aristotle referring to anything like indivisible geometrical points, or to
any sort of limits of magnitudes or motions. But many scholars do, interpreting at least
seem of the references to dneipa as references to unlimited collections of points.'* By
contrast, I always interpret dnelpa as referring to a collection of continuous segments that
make up a single continuous and dneipo¢ whole. And in fact this close connection is
essential if we are to understand how Aristotle's overt disambiguation of the singular
dmelpog is meant to apply to the plural forms that actually occur in the ambiguous theses
as Aristotle reports them. So the problem with thinking that the dreipa are geometrical
points is that I see no way to mesh this with the overall dialectical structure of Aristotle's
discussion.

Curiously enough, the many scholars who see the dnelpa as points do have a
reason, indeed a very good reason, for doing so. In fact, in the original dialectical logos,
the dmelpa were points, or at least point-like. They were not continuous linear segments.
And in fact, in providing his lusis, Aristotle himself reinterprets the logos for his own
purposes. But these are things that remain for us to discover.

At this point, what have we actually learned about the original dialectical logos?
From Physics Z.2, we may surmise that the logos involved one of two variant premises.
First: it is not possible to go through things unlimited in a limited time. Second: it is not

possible to individually touch things unlimited in a limited time.

145 For discussion of related issues, see Theaetetus 191d-200d.
146 See Barnes (1982), pg. 262; Faris, pp. 8-9; Lee, pg. 43, pg. 67; and Ross, pg. 405.
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From Physics Z.2, we learn nothing else about the oral logos. Every other piece
of Aristotle's discussion is thoroughly explicable as a response to the given lines, and
there is no sign that he is reacting to other features of the logos. Our working hypothesis
should then be that Aristotle is familiar with oral versions of the logos that involve each
of the variant premises. In fact, this hypothesis will need to be revised, but so far, so
good.

Now recall Physics Z.9. There we discovered the premise that "the moving thing
must first reach the half before the end." And we discovered that the conclusion of the

logos was "about not moving." [239b12-3]

In our quest for the logos, we have now discovered one complete premise, two
variants of a seemingly different premise, and a topic for the conclusion. This is not a
complete logos. So we must turn to Physics ©.8, where Aristotle discusses the Racetrack

once again.
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Chapter 4
The Original Racetrack

A Report of the Logos

At this point, we have determined that Zeno's Racetrack was a dialectical logos.
This means that in reconstructing the logos, we need to reconstruct a conversation
between two people. We have also examined Aristotle's references to the Racetrack in
Physics Z.2 and Z.9. We found additional confirmation that the Racetrack was originally
a dialectical logos, and we learned a good deal about Aristotle's comments on the logos.
But we did not find enough information to reconstruct the logos itself. Now we turn to
Aristotle's final discussion of the Racetrack, in Physics ©.8, where he turns out to give us
much of the evidence that we need.

Here is the key text:

TOV aUTOV O¢ TPOTOV AMAVTNTEOV Kol TTPOG TOUG EpWTAOVTAG TOV ZHVWVOG

Aoyov', €l del T Nuiov duévar del, tabta §'dnerpa, t& &' dnelpa advvatov

d1e€eAOelv, | ¢ TOV avTOV TobTOV Adyov TIveG AAWG Epwtdoty, a€lodvtec dua

@ KIveloBat v Nuicetav mpdtepov AptOuelv kab' Ekactov yryvouevov To

Nuiov, Hote de1AB6vTog TNV SAnV drelpov cuuPaivel Np1Ounkévar aptOudv:

T00T0 &' OpoAOYOLHEVWG E0TIV GdVVATOV.

And in the same way one must reply to those [dialecticians] asking the logos of

147 Following Adyov, all manuscripts contain the words kai &€100vtag (and requiring). I agree with Ross
in omitting them. Unlike Ross, I do not see any sign that Simplicius reads a text that omits them. We
simply cannot tell what Simplicius is reading, since his quotation of this passage ends at Adyov, leaving
it an open question whether the next word he read is kai or €i. (1288.30-2) But it is still reasonable to
omit the words as they add nothing to the sense of the text, and they mangle the grammar, producing
the nonsense phrase &&100vtag el (requiring whether). Their addition is easily explained as the result of
some editor or scribe intentionally or unintentionally trying to create a parallel with the second part of
Aristotle's report, which does involve d€100vtec. (263a7) This omission seems totally innocuous.

It might seem that the omission is not at all innocuous, inasmuch as the inclusion of “and requiring”
tends to undermine the image of dialecticians asking questions, conjuring instead some arguer
demanding acceptance of his own premises, possibly in some non-dialectical manner. But even if
present, “and requiring” can scarcely eliminate the reference to questioning. Aristotle undeniably
speaks of “those asking...whether” and “some others who differently ask.” This language seems largely
out of place in Physics 6.8 and any analysis of the Racetrack passage needs to take account of it. This
is true regardless of whether kai &€100vtac is authentically Aristotelian.
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Zeno, [who ask] whether it is always necessary to pass through the half'**, but

these [halves] are unlimited, and it is impossible to pass through things unlimited,

or as some others differently ask this same logos, requiring that together with

moving the half-[motion], there is earlier counting individually the half-[way-

point] coming to be, so that with the whole [motion] gone through, the result is

having counted unlimitedly. But this is admittedly impossible. (263a3-11)
Aristotle's discussion of the Racetrack continues beyond the quoted passage, and he
offers a novel analysis of the logos that is meant to supersede the resolution that he
offered in Physics Z.2. But for now that can wait, and we will focus here on the given
passage.

The significance of the passage is immediately evident. In reconstructing the
logos, we are seeking to reconstruct a conversation, and here Aristotle seems to be
reporting conversations he has personally heard, or even participated in. We can see this
from his language. He mentions “those asking” the logos and “some others” who ask it
differently. (263a4-5,7) Aristotle is directly recalling his personal experiences of the
Racetrack logos. The passage thus stands in clear contrast to Physics Z.2 and Z.9, where

Aristotle scarcely purports to recount the logos as he actually heard it used in dialectic.'®

If we read beyond the quotation, we see that Aristotle overtly aims to provide an

148 In principle, this neuter adjectival form might be used generically, or it might have some intended
referent. And in either case, it might refer to something like a halfway-point, or alternatively, to some
sort of half divided by a half-way point.

In Chapter 7, we will find that Aristotle might have reasons for leaving the word ambiguous, and so in
my translation I leave it that way as well, although we will also find that the original logos definitely
involves halfway-points. Chapter 7 will also consider my unambiguous renderings of the two ensuing
forms of fjpiovg.

In English, “halfway-point” would normally be unhyphenated: halfway point. 1 will be hyphenating it,
both to preserve some of the verbal resemblance to phrases like half-motion and half-magnitude, and
also to subdue some of the potentially anachronistic connotations of the modern word “point”.

149 In principle, in Physics 6.8, Aristotle might be recounting merely the reports of others who have
actually heard the logos used. But given Aristotle's obvious extensive practical experience with
dialectic, and the number of times that he mentions the Racetrack in his writings, especially in
dialectical contexts, it seems highly unlikely that he never either heard or participated in a performance
of the logos. And so given that he is now clearly reporting on the oral performance of the logos, we
can be reasonably confident that he is reporting on his own experiences of such performance.
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authentic report of his own experiences. Immediately after recounting the logos, Aristotle
continues: “We resolved [this logos] in the earlier discussions concerning motion... .”
(263al11-2) This is a reference to his analysis in Physics Z.2, which he now briefly
recapitulates. Then he adds: “But this resolution (lusis) holds up satisfactorily against
the questioner ... but regarding the fact and the truth [it does] not [hold up] satisfactorily.”
(263a15-6, 17-8) He then proceeds to offer a new resolution. Roughly speaking,
Aristotle claims that his original resolution is sufficient given the way the questioner
actually asks the logos. But he grants that it somehow misses the deeper issue raised by
the logos, so that a new resolution is needed. We will examine the details later. For now
we need simply note that when recounting the logos in Physics ©.8, Aristotle will be
especially keen to report the logos as it was actually given, in order to best display the
features that supposedly render his initial analysis suitable.'

We thus see that Aristotle is reporting the logos as he has heard it in oral dialectic,
and he has a special motivation to get the words right. So the ©.8 passage is our best
evidence as we seek to reconstruct the dialectical Racetrack. In fact, we will find that as
an account of the original logos, it is not entirely pellucid or complete, so we will need to
analyze it carefully and supplement it with evidence from elsewhere. But it is
nonetheless the only sound starting point for a solid reconstruction of the logos.

Ironically, the very features that make this passage so valuable have often led to

it's neglect by scholars.”' It is easy to see why. Scholars have typically assumed that

150 Incidentally, we see here yet more evidence that the Racetrack actually was a dialectical logos.
Aristotle has a special need to report the Racetrack accurately. Does he appeal to a quote from a
written text? No, he recounts the words of the dialecticians that he and likely many of his audience had
actually heard in debate. Even if Aristotle possesses some written version of the logos, as the
numbering of the motion logoi in Physics 7.9 might suggest, he does not regard it as “the real thing”.
The real Racetrack is the logos of oral debate.

151 Kirk, Raven and Schofield (1983) do not print it in their collection of Zeno texts. Barnes (1982) does
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Aristotle possessed some text, written by Zeno, which contained the motion logoi. But
they rightly realize that in Physics ©.8, Aristotle reports the logos as given by questioners
of his own day, long after Zeno's death, and not by Zeno himself. So the ©.8 report
appears to be offering mere second-hand information about Zeno. This supposedly
contrasts with Physics Z.2 and Z.9, where Aristotle might seem to write with a Zeno scroll
in hand. Physics Z.2 and Z.9 thus appear to be the key texts for the reconstruction of the

1.2 Instead

argument. But in fact we have no sign that Zeno wrote the Racetrack at al
he created an oral logos, and in Physics ©.8 Aristotle reports this very logos as he has
heard it. While the Z.2 and Z.9 texts will turn out to be valuable, we must fit them into

the basic framework provided by the ©.8 passage, our best guide to the dialectical

Racetrack.

Two Versions of the Racetrack
If we now take a close look at the quoted passage, we can see that Aristotle recalls
two different versions of the logos. He first mentions “those [dialecticians] asking the
logos of Zeno.” (263a4-5) Then he adds that “some others differently ask this same
logos” (263a7) He seems to regard the first version as the standard version, since he
initially gives no sign that it is one of two. Then he describes the second as a different
way of doing the same thing which some use. So in Aristotle's mind the second version

somehow has a secondary status."’

not use it in his reconstruction of the argument. (pp. 161-2) Recently both Hasper (2003) and
McKirahan (2002) have given it more attention, but neither realizes that the Racetrack was originally a
dialectical logos, and so neither grasps the importance of the fact that the ©.8 passage is a direct report
of the logos as Aristotle heard it.

152 And we have no sign that he didn't. In fact, the role of writing in Zeno's life raises many interesting
and subtle questions. But we do not need to answer them in order to learn a great deal from Aristotle
about the oral Racetrack logos.

153 On the surface, the existence of two versions might seem unsurprising, especially given that the
Racetrack is a dialectical logos. For every rendition of a logos produces a new version. Even when a
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But what does this mean? In what way is the second version secondary? We
might suppose that Aristotle thinks the first version is somehow logically superior or
more worthy of discussion. But why bother reporting two different versions if one is
clearly better than the other? In fact, Aristotle does not attribute any sort of logical
primacy to the first version, as we can see by considering Aristotle's two analyses of the
logos, in Physics Z.2 and ©.8. On both occasions, he considers both versions without
emphasizing any philosophical difference between them.

First recall Z.2, where Aristotle charges that the logos “takes [as granted] a
falsehood, that it is not possible to go through (81A0¢1v) things unlimited or to
individually touch things unlimited in a limited time.” (233b21-2) Here the two alternate
versions of this thesis seem to derive from the two alternate versions of the logos.

Consider first that in ©.8, the first version of the logos uses the verb duévat (pass
through), while the first thesis in Z.2 involves the verb d1eAf¢€lv (go through). Both verbs
are constructed from the prefix d1d (go through) added to a verb of motion, and in fact,
we have already seen that in Z.2 itself, Aristotle seems to regard the two as
interchangeable. (233a22, a29)

The second version of the logos in ©.8 involves counting, while the second thesis

in Z.2 involves individually touching the “things unlimited”. These ideas are not

questioner seeks to use a logos he has heard before, he must actively consider the precise wording and
the ordering of the questions, and determine what auxiliary questions will serve a logical or
psychological purpose. Aristotle discusses this in Topics 6.1 (155b3-28).

The differences between versions will often prove crucial to the dialectical success or failure of a
particular rendition. But they will often do so in a way that has little to do with the particular content of
the logos, much as skill in writing might help or hinder a text irrespective of subject. As the author of
the Topics and Sophistical Refutations, Aristotle himself is quite interested in the effective conduct of
dialectic. But this is not his concern in Physics ©.8. Instead, he is interested in the content of the
Racetrack logos. So the fact that he notices and reports two distinct versions is a sign that the
distinction between the two has a greater than normal psychological salience.
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identical, but each does involve some kind of discrete contact with each item in a series.
Indeed, the pseudo-Aristotelian treatise On Indivisible Lines presents a version of the
Racetrack that overtly assimilates the two notions. (968a19-b5) This suggests that the
second version of the Z.2 thesis was read in antiquity as invoking the second version of
the logos mentioned in ©.8.

In fact, the actual relationship of the Z.2 discussion to the original oral logoi
involves some subtle issues that we will later examine in detail. For now we have at least
a plausible case that Aristotle intends to invoke both versions of the logos in Z.2. The
burden of proof lies with anyone who claims that Z.2 deals only with the first, and not the
second.

As for Physics 6.8, the relevance of the second version is even more evident.
First, recall again how in ©.8, Aristotle is particularly keen to show how the original Z.2
analysis works against the logos as it was actually given. Since he recounts two versions,
he likely sees both versions as relevant to his case. And in fact, his 6.8 discussion
invokes the second version three times, inasmuch as he three times mentions counting, a

key component of the second version, but not the first.'**

Again, we will later examine
these issues in detail. For now our findings are negative: we find no sign that Aristotle
directs his analyses against the first version of the logos as opposed to the second.
Instead he treats them in tandem.

This leaves us with our original question: why does Aristotle seem to grant some

sort of primacy to the first version of the logos? I suggest that Aristotle is simply aware

154 See 263a16-7, 263a25, and 263a29-b3. On the first two occasions, Aristotle appears to treat the two
versions of the logos in parallel, just as in Z.2. But the third time he focuses solely on the second
version.
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that the first version came first. It is the original from which the second was derived.
Aristotle is well-known for his attention to detail, and knowing this historical fact,
perhaps even having observed the evolution of the logos in his life, he reflects the
historical order in his writing. The best argument for this view lies in the fact that the
second version incorporates much of the first, while adding new features. But it will be
some time before we can see this. For now, we can take the historical ordering as a
reasonable hypothesis.

In fact, the historical primacy of the first version is widely accepted by scholars.
But this issue is easily conflated with two others. First is the question of whether the first
©.8 version is Zeno's own original version. Second is the issue of whether Aristotle
intends the first ©.8 version, to the exclusion of the second, as the target of his analyses in
Physics 2.2 and ©.8. In fact, confusion results from failing to disentangle these three
distinct issues.

We can begin with the second issue. We have just seen some fairly plausible
evidence that in both Z.2 and ©.8, Aristotle's analyses are intended to deal with both
versions of the logos. The details merit attention later, but at present we have no reason
to doubt it. The evidence suggests both that Aristotle intends to analyze the two versions
in tandem, and that he regards the first version as historically preceding the second.
There is no incompatibility between these two apparent facts.

Things become more confusing if we suppose that Aristotle regards the first ©.8
version as the version of Zeno himself, and the second as a derivative created later. We
might then think that Aristotle will naturally wish to criticize the actual argument of the

famous Zeno, rather than the creation of some later interloper. And it might seem that
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this is exactly what Aristotle purports to do. In Physics Z.2 (263a21), and in recounting
the first version in ©.8 (263a5), Aristotle refers to the Racetrack as “the logos of Zeno.”
Certainly the naive reader of Z.2 receives no sign that Aristotle is doing anything other
than making an attribution to Zeno himself. Later in ©.8, when Aristotle claims that his
earlier resolution was satisfactory “against the questioner” we might again suppose that
the questioner is Zeno himself. So Aristotle might seem to report the first version as
being Zeno's own version, with the second version being mentioned only because
Aristotle in 6.8 is now delving into the deeper philosophical issues raised by the logos.

In fact, this view is flatly contradicted by Aristotle's account of the two versions in
©.8. Aristotle opens his discussion by writing: “And in the same way one must reply to
those [dialecticians] asking (tovg épwt®vtag) the logos of Zeno... .” (263a4-5) Aristotle
refers to those doing the asking with a plural participial phrase. In analyzing the
Racetrack, Aristotle is replying to this plurality, not to Zeno alone, a single man long
dead. All of “those asking” the logos ask “the logos of Zeno”, not merely Zeno himself,
and Aristotle is replying to all of them. Introducing the second version, Aristotle adds:
“Or as some others (tiveq) differently ask this same logos....” (263a6-7) Here Aristotle
refers to a second plurality of questioners who ask “this same logos”, that is, “the logos of
Zeno”. Aristotle's novel analysis of the logos in 6.8 is explicitly directed against these
two groups of questioners, all of whom ask “the logos of Zeno”. Zeno himself has no
special status among them, and Aristotle certainly does not single out the first version
alone as “the logos of Zeno”. And if both versions instantiate the logos of Zeno in 6.8,

then we certainly have no grounds for assuming that Aristotle singles out any specific
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version for analysis earlier in Z.2."

All of this makes perfect sense once we realize that the Racetrack is a dialectical
logos. As the inventor of the logos, Zeno has his name attached to it. But a reply to the
logos is not simply a reply to Zeno himself, but a reply to any dialectician who employs
the logos.

As a matter of fact, the first ©.8 version probably is fairly close to Zeno's version,
and Aristotle himself probably believes this. But Aristotle does not say this. I believe it
is close to Zeno's version only because it can be reconstructed with great simplicity. But
this is a conclusion and not a starting point of our investigation. What matters now is that
even though Aristotle likely regards the first version as more Zenonian, this fact is simply
irrelevant to him. So the greater authenticity of the first version should play no role in
our assessment of Aristotle's evidence. It's historical precedence does not license us to
conclude that Aristotle aims to analyze the first version alone.

We may now sum up our results so far. In the ©.8 passage, Aristotle aims to

report the logos as he has heard it. He reports two distinct versions, and insinuates that

155 Various scholars offer views akin to those I have rejected. McKirahan (2002), pp. 480-1, explicitly
interprets the ©.8 passage in the manner I have critiqued, claiming that Aristotle reports the first, but not
the second, version of the logos as Zeno's own version. Lee (1936), pg. 37, claims that the report of the
first version “clearly re-states, without variation, the argument as we have already met it.” In fact, we
have seen that neither in Z.2 nor in Z.9 does Aristotle even purport to present a full recounting of the
Racetrack logos. According to Barnes (1982), pg. 263, Aristotle “explicitly distinguishes between
Zeno's paradox” and the second version, which Barnes claims is clearly “a vulgarization of Zeno's
argument.” In fact, both versions are versions of “the logos of Zeno” and the second will turn out to be
conceptually more sophisticated. Barnes goes on to deny that the “touching” mentioned in Z.2
(263a23) should be correlated with the “counting” of the second 6.8 version, on the grounds that Z.2
deals with Zeno's argument, while the counting version is non-Zenonian. But this is confused, as
Aristotle does not purport to deal with Zeno himself in Z.2. Hasper (2003), more than anyone, seems to
recognize that Aristotle is intellectually engaged with multiple versions. He nonetheless errs in
supposing that Aristotle in Z.2 intends to make attributions to Zeno himself, in supposed contrast to his
report of the two versions in 6.8. (pg. 47) But given Aristotle's use of the term “the logos of Zeno” in
0.8 , we have no reason to assume that in Z.2 the term is intended as part of a historical attribution to
Zeno himself. It refers rather to a logos that might be given by anyone.
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the first version historically precedes the second. But we have no sign that he regards the
first version as any more important. Still, for us it is quite important. If we want to come
as close as possible to Zeno's version of the logos, and understand how the second
version may have evolved from the first, and understand how Aristotle's analyses are
meant to deal with both, we should naturally begin by trying to reconstruct the first

version in it's own right. This will be our focus for the rest of the chapter.
The Thesis of the Logos

Here again is how Aristotle recounts the first version of the logos:

TOV aUTOV O¢ TPOTOV AMAVTNTEOV Kal TTPOG TOUG EPWTAOVTAG TOV ZNVWwVog Adyov,
el del to fuiov duévar e, tadta §'dneipa, T ' dnelpa ddvvatov die€eAbelv...

And in the same way one must reply to those [dialecticians] asking the logos of

Zeno, [who ask] whether it is always necessary to pass through the half, but these

[halves] are unlimited, and it is impossible to pass through things unlimited...

(263a4-6)

From this we need to reconstruct a dialectical debate.

For the most part, scholars have not devoted much attention to the reconstruction
of actual dialectical debates. This is not to say that they have not discussed dialectic and
dialectical arguments. Indeed, it would be impossible to discuss most of Plato and much
of Aristotle without doing so0."® But scholars have not often reconstructed dialectical
debates as entities in their own right, as things independent of the texts by which we gain
access to them. And so there are not really conventions about how one should go about
doing this. There is no established opinion regarding exactly what is important in

reconstructing such a debate, and what is not.

In fact, I think that the way to discover such things is not by laying down

156 But scholars have often varied as far as the significance they attach to the dialectical character of
dialectical exchanges.
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strictures a priori, but rather by actually trying to reconstruct dialectical debates, and
figuring out what matters and what does not. And so this is what I will try to do with the
Racetrack logos. But in some ways, we can say what reconstructing a dialectical debate
is not. It is not the same thing as translating a text. And it is not the same thing as
reconstructing an argument, if we mean by argument what 20" century analytic
philosophers mean by argument. But it may not even be the same thing as reconstructing
a “dialectical argument”, if by that we mean what someone like Aristotle thinks a
dialectical argument is supposed to be. Instead, if we want to understand a logos as an
element of dialectical practice, we need to consider how a dialectical debate would
actually function as an interchange between two people. And we can only do this by
trying to do the reconstruction.

To start things off, we can convert Aristotle's wording into question and answer
form. In doing so, we should adhere as closely as possible to Aristotle's text. We get:
Is it always necessary to pass through the half? Yes.
Are these halves things unlimited? Yes.
Is is possible to pass through things unlimited? No.
This is clearly not a full dialectical interchange.
One thing that is missing is a thesis."”’ Recall that every logos begins with the
questioner gaining the answerer's assent to some thesis. The questioner then aims to lead

the answerer into denying this very thesis. The negation of the initial thesis thus serves as

157 I use the English word “thesis” in accord with it's English meaning. In fact, the Greek word thesis is a
dialectical term of art and does not mean exactly what we mean by “thesis”. In fact, a thesis in the
technical dialectical sense is a possible starting point for a logos, but it will only be termed a thesis if it
is a proposition contrary to general opinion. (Cf. Topics 104b18-28; Slomkowski (1997), pp. 17-8.)
So not every logos will start with a thesis in this sense, and in fact this includes the Racetrack. For
whatever the precise claim that begins the Racetrack logos, it is surely very much in accord with
general opinion, while it's negation is highly counterintuitive. As the precise meaning of thesis is not
relevant to the Racetrack, I ignore this issue.
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the conclusion of the argument.

Aristotle provides no thesis in Physics ©.8. And we discovered no thesis in
Physics Z.2 or Z.9, although Z.9 suggested that the conclusion was “about not moving”.
(239b11-2) In several other places Aristotle does provide conclusions for the logos: “it
is not possible to move” (Prior Analytics 65b18-9)'*, “it is not possible to move or get
through the stadion™ (51eA\O¢iv 16 otadiov)” (Topics 160b8-9), and “it is not possible to
have moved.” (Sophistical Refutations 179b20-1) However, none of these conclusions is
linked directly with any particular version of the logos. Since we are now seeking the
precise thesis for the first version, we must approach this evidence with caution.

One of the given conclusions includes the word stadion, often rendered stadium.
In fact, the exact meaning merits scrutiny. Generally speaking, public athletic events
played a large role in classical Greece, and a number of athletic fields existed, bordered
by embankments from which spectators might view the action. Running was the most
prominent event, and races occurred on a prepared track called the dromos. The track
was always straight and ran parallel to the spectator area. The original race was one
length of the track, but later there were also races of two or four lengths in which the
runners needed to reverse direction after looping around an endpost. In this setting, the
word stadion might have several meanings. David Romano writes:

[I]it would seem a good possibility that the word stadion came to be used first for

the area where spectators stood bordering the dromos on low embankments; later
the word was applied to the name of the athletic event held there; and finally the

158 This is the one Aristotelian reference to the Racetrack that I do not discuss in detail. Aristotle refers to
a proof of the incommensurability of the side and the diagonal of a square, a proof that apparently relies
on Zeno's Racetrack logos. This is an extremely interesting reference in it's own right, but the issues
involved in assessing it are so complex and contentious that it is not liable to help us in the current
investigation.

159 The term stadion is discussed at length below.
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term was applied to the specific length of the racecourse. By association, the
word came to mean the combination of the spectator area and the competition
area. ... By the fifth century B.C., ... the Greek word stadion had come to have
three meanings: a structure for athletic contests; a footrace one length of the
structure; and a linear distance always equal to 600 feet.'®
With it's third meaning, stadion breaks loose from the athletic arena and can be
used as a measure of distance regardless of context. We can thus divide uses of stadion
into two classes. First are those where stadion, whatever it's exact sense, is clearly used
in an athletic context. Second are those where the athletic connotation is absent, and
stadion refers only to an abstract measure of length. In fact, it seems that Aristotle
intends to evoke the athletic context. He writes not merely “stadion” but “the stadion.”
This definite phrase refers to something that is somehow particular. This could be a
particular athletic event, or it could be the particular stretch of ground covered in this
race.'® By contrast, there would be no reason for Aristotle to use an article if the logos
asked whether it is possible in general to go through a span of one stadion. It must have
asked about some kind of particular stadion, and the obvious candidates are the race or
the span thereof.'®

Aristotle's own analyses of the logos never involve athletics, and neither does the
context of Topics 160b8-9, where the word stadion occurs. So Aristotle himself would

have no incentive to introduce the word, as he might if he were reinterpreting the logos to

fit his own framework. It follows that some pre-Aristotelian version of the logos must

160 Romano (1993), pg. 16. He adds (fn. 25) that his etymological ordering differs from the order found
in Liddell and Scott, who list the standard of length as the primary and seemingly original meaning.
Ironically, stadion appears to derive from iotnut (to stand). (Ibid., pg. 14) (Notice that the English
derivative stand may also refer to a viewing stand.) Consult Romano for additional information on
stadia.

161 In principal, it could also be the athletic arena itself or the viewing stand. But the logos surely did not
involve someone like a hot dog vendor going through the bleachers.

162 Of course, these particulars are themselves universals. The logos need not be about one particular
running of the race, nor about one particular racetrack.
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have used the word stadion in the opening thesis, in a way that clearly evoked the athletic
arena. In this context, there would surely be an explicit mention of a runner. Thus some
version of the logos opened with a question like: “Can a runner get through a stadion?”
In fact, it was very likely the original version.

To see why this is plausible, consider that such a logos would involve concrete
particulars, such as the runner. Apart from the one mention of the stadion, Aristotle's
own discussions of the Racetrack never involve concrete particulars. In Physics Z.9, for
instance, he describes the moving object not as a runner, but generically as “the moving
thing”. (239b12-3) At first glance this might seem evidence against a reconstruction
involving a runner, but careful examination reveals that Zeno's original version of the
logos would have likely involved concrete particulars and that Aristotle might well
systematically omit them from his discussions.

First, consider that as Aristotle reports the other three motion logoi of Zeno, all
three involve concrete particulars. The Achilles and the Arrow involve Achilles and an
arrow. (238b14, 239b29-30) The fourth logos, often called the Stadium, involves, of
course, a stadion. (239b33-240al) In fact, in this logos, the stadion serves not as an
abstract measure of length, but rather as the fixed setting for some moving objects, which
makes all the more plausible our earlier interpretation of stadion in the Racetrack. More
generally, given that the other three motion logoi involved concrete particulars, it is
extremely plausible that concrete particulars also figured in Zeno's original version of the
Racetrack.

Of course, in discussing the Racetrack, Aristotle only mentions the stadion once,

and never the runner. But Aristotle himself gives us a reason for these omissions. In the
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Topics, he gives this advice to dialecticians: “It is also necessary to keep the records of
logoi in universal form, even if one has argued concerning particulars. For then it will be
possible to make the one [logos] into many... . But [a questioner]| himself should keep far
away from having his deductions (sullogismoi) bear the universal.” (164a3-5, 6-7)

Aristotle has likely observed and participated in many dialectical debates, and
apparently the most effective logoi do not have overly abstract questions. This makes
sense. A questioner wants a question where the answer seems obvious, so the answerer
has little room to object. Questions about particular familiar things are much more likely
to have seemingly obvious answers than questions about abstractions. Abstract questions
invite counterexamples. By contrast, particular questions often seem decided by the
evidence of the senses alone. If the Racetrack begins, “Can a runner get through a
stadion?” then the logos is off to a good start: huge crowds have seen runners do this
very thing.

By contrast, when writing about dialectic, Aristotle has good reason to record
universal theses. Students of dialectic who study these universals will be able to apply
them to construct a multitude of seemingly different logoi. We should then expect that
Aristotle will often follow his own advice and record logoi in universal form even when
they were typically presented with particulars. This is likely his practice with the
Racetrack. In the Physics, Aristotle is concerned with basic principles, and will naturally
suppose that no matter how often the runner and the stadion were mentioned in the oral
logos, they are simply logically irrelevant, so he omits them. In fact, notice that in the
one place where he does mention the stadion, he is not analyzing the logos per se, but

discussing duskolia, a common feature of the Racetrack's performance. (Topics
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160b2-10) Here the stadion will seem quite relevant, as the answerer will more likely
become discomfited if he is forced to deny an observed fact than if he is forced to deny an
abstract thesis.

We thus have good reason to suppose that an originally concrete Racetrack logos
became abstract in the written works of Aristotle. In principle, it might seem that the
reverse migration is possible: perhaps Zeno created abstract arguments from which

concrete versions developed later.'®

A lecturer such as Aristotle might create them for
illustrative purposes, much as lecturers do today. Or a dialectician might craft originally
abstract arguments into concrete versions suitable for dialectic. In fact, if we consider the
evidence concerning Zeno's written treatise, it seems that he did create some arguments
that are highly abstract, and would likely need to be reworked if they were to prove
effective as dialectical logoi.'® But we can be fairly sure that Aristotle was not familiar
with any abstract authentically Zenonian written versions of the motion logoi, for he

surely would have discussed them directly, given his preference for universal principles.

Now someone might think that Aristotle does this very thing in Physics ©.8. But there,

163 Hasper (2003) appears to hold a view something like this, although he never fully spells it out. (See
pp- 43-8.) He distinguishes between the “constructions” of the logoi and the “arguments”. His
distinction appears to be based upon a key feature of Euclidean style proofs. Recall that such proofs
adhere to the conceit that the reader constructs a diagram which constitutes a particular instance of the
universal involved in the proposition to be proved. “Construction” thus becomes a technical term
referring to the portion of a written proof in which the construction of the diagram is discussed. (For a
specimen of a construction within the context of a proof, see Netz (1999), pg. 10.) Hasper thus appears
to regard the runner, Achilles, etc., as components of an argument having purely illustrative value, and
separable from the logical structure of the “argument,” just as the identity of the particular diagram that
gets constructed in a geometrical proof is inessential to the logical structure of the proof. But this
assimilation of the motion logoi to written Euclidean style proofs has no evidence to support it: the
motion logoi were oral dialectical logoi. In fact, Hasper offers some of the most thoughtful analysis of
recent Zeno discussions, but his analysis of the Racetrack is permeated by this unhistorical
construction/argument distinction.

164 For some of this evidence see Kirk, Raven and Schofield (1983), §314-316. In fact, despite their
complex verbal nature, I suspect that the power of Zeno's written logoi often depended on highly
concrete visualization by his audience, so that there is an interesting sense in which they might not be
quite so abstract, or at least, so “logical”, as they typically seem to contemporary scholars. But this
issue takes us well beyond the present investigation.
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while the Racetrack is seemingly abstract, we have seen that Aristotle is clearly talking
about oral, and not written, versions of the logos. We thus have every reason to assume
that Zeno himself originated the motion logoi in their concrete form.

To sum things up, we have now seen evidence that some pre-Aristotelian
dialectical version of the Racetrack began with the question about the runner and the
stadion. Indeed, given the use of concrete particulars in the other motion logoi, and the
inherent value of concrete particulars in dialectical logoi, this is likely to have been the
opening question of the original version. Aristotle's tendency to discuss the logoi in a
more abstract form can be explained by his stated preference for universalizing dialectical
logoi in written discussions. We may thus reasonably suppose that the first version of the
logos discussed in Physics ©.8 began along the lines: “Can a runner get through a
stadion?”

Of course, there still seems to be an ambiguity in this question: does stadion refer
to a race or to the length thereof? In fact, it is not clear exactly what it would mean to try
and decide this issue. Put yourself in the mind of the answerer facing this question, the
opening question of the logos. You do not hear language that cries out for semantic
analysis. You imagine naked men running before cheering crowds. You have been to the
games or at least heard reports about them. The answer to the question is obviously
“Yes”.

Inasmuch as the question almost surely asked about a runner, and was intended to
evoke an athletic context, we may say that stadion clearly does have the sense of stadion-
race. At the same time, running a stadion-race is exactly the same thing as running

through a certain stadion-length. So if stadion has the sense of race, it also has the sense
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of length.'® As both the race and the length are liable to be relevant to the logos, I will
refrain from translating stadion. In the opening question, it refers to the race, but in a

way that encompasses the length.

Where Does the Infinite Come From?
We may now add our results to our earlier rendition of the logos. This yields:

Can a runner get through a stadion? Yes.

Is it always necessary to pass through the half? Yes.

Are these halves things unlimited? Yes.

Is is possible to pass through things unlimited? No.

And so you say that the runner cannot get through the stadion!
Here I have added the question proposing the initial thesis, as well a corresponding
conclusion asking for the denial of this thesis.'® Naturally, we know that the answerer
will affirm the thesis in the beginning, but is forced to deny it in the end.

With the questions as given, the answers need to be what they are in order for the
logos to succeed. So much is clear. But as a check on our reconstruction, we also need to
consider the point of view of the answerer. We need to make sure that the answerer
seems more or less forced to answer as we claim he does. If we seem to be ascribing an
implausible answer, we know something is wrong with the reconstruction. In fact, this
issue commonly goes unnoticed in discussions of the motion logoi, where scholars
assume that premises get to be premises simply because Zeno happens to believe them.

As it stands, the second question, about always needing to go through the half,

seems to pass the test. In principle, the “half” might be either a halfway-point or

something like a half-distance, and we will soon need to consider this issue. But either

165 The converse is not true. Most references to a stadion-length will not be intended to evoke the athletic
event.

166 From Topics 158a7-13 we learn that a questioner will often state the final conclusion outright, not
asking for the answerer's approval. This avoids giving the answerer a final chance to object.
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way, it does seem that we have a question for which the appropriate answer is Yes rather
than No.

By contrast, the third question poses an obvious problem. The answerer affirms
that the halves are unlimited in number.'®” But why? A racetrack has only rwo halves,
and one halfway-point. We can scarcely doubt that the answerer does affirm the question,
but this means that something is amiss. We need to fix things so that the questions
themselves put the answerer in a position where the answer to the unlimited-question
seems to be Yes.

Consider the first two questions of the logos as I have written them: Can a runner
get through a stadion? Yes. Is it always (dei) necessary to pass through the half? Yes.
Here dei (always) appears to be a universal quantifier, and it seems that it's scope is
determined by the prior question. So always seems to mean, always, when a runner is
going through a stadion. But no matter who the runner is, and no matter when and where
he runs the stadion, the stadion will have only two halves, and one halfway-point. And
so the answerer has no reason to affirm the unlimited-question.

It might seem that we can resolve this problem by reinterpreting the always in the
always-question. As things stand, it seems to be a universal quantifier, with it's scope
determined by the prior question. But perhaps it is a universal quantifier, and has its
scope determined explicitly by the always-question itself. Indeed, suppose the logos
starts like this:

Can a runner get through a stadion? Yes.

167 We have seen that dneipa does not need to refer to a collection unlimited in number. But in this
question, Are these halves dneipa?, even as Aristotle reports it in Physics ©.8, the natural reading of
dmelpa is to construe it as referring to a collection unlimited in number. And in a dialectical logos, the
natural reading is what matters.
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When a runner goes through a distance, must he always go through half the

distance? Yes.

Are these halves things unlimited? Yes.

In this version, the “halves” will obviously be half-distances, and not halfway-points.

This rendition might seem appealing, since it might seem that if the always-thesis
is true, then the ensuing unlimited-halves-thesis must also be true. In fact, it might seem
that in one stroke, the always-thesis makes a claims not only about distances of one
stadion, but also about half-stadia, and half-half-stadia, and so on. Indeed every half-
distance is itself a distance, and a smaller distance than that of which it is a half. With
some knowledge of formal logic, we could even prove that the always-thesis can be true
only if the distances, and the half-distances, constitute an infinite set.

In fact, this does nothing to resolve our problem. It does not matter what we
might prove with formal logic. What matters is whether the answerer in a dialectical
debate will feel compelled to affirm the unlimited-question. And we have not given him a
reason to do so. Consider: When a runner goes through a distance, must he always go
through half the distance? Yes. Are these halves things unlimited? No, surely not. A
distance, any distance, has only two halves. The answerer will rightly reject this thesis if
he quite reasonably construes “these halves” as referring to the two halves of a particular
distance. There are no linguistic grounds for him to suppose that “these halves” refers
instead to some series of a half-stadion, a half-half-stadion, and so on.

As things stand, our logos is seriously flawed, since one of the answers we are
ascribing to the answerer is totally unwarranted. In principle, we might press ahead,
changing or adding things until the logos works. But the more we deviate from

Aristotle's report, the less confidence we will have in our reconstruction. I suggest, then,
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that we return to our original wording and reassess our situation.

Our task is to reconstruct an oral logos starting from Aristotle's written text. We
might well make progress if we examine, quite apart from the Racetrack, the ways in
which Aristotle's written reports of dialectical logoi are likely to differ from the logoi
themselves. We have already seen that in writing, Aristotle systematically universalizes
logoi, even though he counsels dialecticians to employ particulars. Are there other
systematic deviations from the spoken logos?

In fact, it seems that there are. In Topics ©.1, Aristotle is giving advice to
dialectical questioners. He writes:

It is also necessary to speak about the arrangement of the questioning,

determining how many are the premises which must be obtained besides the

necessary [premises]. Those [premises] on account of which the sullogismos
comes about are called necessary. Those [premises] being accepted besides these
are four [in kind]. [They are] either [those] of an induction (€émaywyn) for the
sake of the granting of a universal, or [those] to [add] weight to the logos, or

[those] for concealment of the conclusion, or [those added] for the logos to be

more clear. Besides these one should accept no premise, but through these one

must attempt to augment [the logos] and structure the questioning. (155b17-25)
Here Aristotle draws a clear distinction between the questions that establish the premises
of the sullogismos, which is the deductive core of the logos'®, and every other question
that a dialectician must ask in order to secure a dialectical victory. It seems likely that in
an oral logos, the bulk of the actual verbiage would consist of questions from the
ancillary categories that Aristotle describes. At the same time, Aristotle will likely omit

questions of these sorts when writing about logoi. Instead he will report what he regards

as the deductive core of the logos, the sullogismos.'® Certainly this is the impression we

168 For the deductive nature of a sullogismos, see Topics 100a25-7.

169 In the Topics and Sophistical Refutations, the term sullogismos encompasses reductio arguments. (See
157b34-158a2, esp. 157b37-8.) By contrast, in the Analytics, a reductio is not considered a
sullogismos. (See Ross (1936), pp. 37-8) But this is merely a terminological shift, and a reductio is
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get from reading the Topics and the Sophistical Refutations, where we rarely find
anything like a realistic transcript of a logos, which would typically include at least some
of these ancillary questions.

If we consult Aristotle's report in Physics 6.8, it seems that he will assuredly
construe the three premises he reports as the key deductive premises of the logos." It is
likely that if he is omitting any questions, they fall into one of the ancillary categories
mentioned above.'”" In fact, I suggest that Aristotle is omitting what he construes as
premises of an induction.

In the Topics, Aristotle defines induction:

Induction is the passage from the particulars to the universal. For instance, if the

knowledgeable pilot is best, and [the knowledgeable] charioteer [is best], then in

general the most knowledgeable [practitioner] in each [domain] is best.”'”

[105a13-6]

In general, an induction presents a conclusion that purports to be a universalization of

some particular premises.'” As a rule, Aristotle will find it philosophically uninteresting

which particular premises are typically used to support a universal conclusion, and in fact

still considered a valid deductive argument. What matters for us is that Aristotle, in reporting logoi,
will typically report what he sees as the crucial deductive premises.

170 In fact, his report at least superficially conforms to his standard schema for a reductio, which involves
a two line syllogism, along with a third premise rejecting the conclusion of the syllogism. (See Ross
(1936), pg. 31)

171 In principle, any premise of the central sullogismos may itself be justified by an ancillary sullogismos.
(See Topics 155b35-156a38.) But it seems more likely that Aristotle would omit from his report
seemingly non-deductive premises than that he should omit an ancillary sullogismos.

172 See also 156a4-7. In fact, Aristotle uses the quoted passage to contrast induction with sullogismos
(deduction) as two varieties of dialectical logoi. (105a10-2) But among skilled dialecticians, it is clear
that an induction would rarely stand alone (cf. 105A16-9), serving more naturally as the aid to a
sullogismos, just as we saw above.

173 What I am now calling induction is different from what is today called “mathematical induction”. A
mathematical induction is a deductive argument, and always employs a universal premise. I see no sign
that Aristotle ever employs or reports a mathematical induction, although perhaps someone could
dispute this. In principle, mathematical induction might seem relevant to the issues raised by Zeno-
style arguments, since it can be used to prove, with a finite proof, that some property applies to every
member of an infinite set.
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this will likely vary greatly among dialecticians, even when the same conclusion is at
issue. Although the induction I will propose for the Racetrack will have a degree of
systematicity unusual for inductions, Aristotle may nonetheless omit it from his report if
he construes it “merely” as an induction.

Recall our problem. We need to explain why the answerer affirms the unlimited-
question, and we want to do so without postulating unexplained differences between
Aristotle's report and the original logos. If we can do so simply by adding some
seemingly inductive premises, which would plausibly be omitted by Aristotle from his
account, then this would seem a good option. So I suggest the following reconstruction:

Can a runner get through a stadion? Yes.

Particular Half Question #1

Particular Half Question #2 (Iteration of prior question)

Particular Half Question #3 (Iteration of prior question)

Is it always necessary to pass through the half? Yes.

Are these halves things unlimited? Yes.

Is is possible to pass through things unlimited? No.

And so you say that the runner cannot get through the stadion!

The only change to the earlier version is that I have now added some inductive
premises. In this version, the always-question is the conclusion of an induction. Roughly
speaking, the logos goes: This, this, this, and it's always like that. We earlier ran into
problems when we tried to specify the scope of always. But that may have been a
mistaken effort, as there might well be no overt specification of the scope of always, so
long as it appears to be generalizing from particular premises.

Following the always-question comes: Are the halves unlimited? We know that

the answerer does says Yes, and in fact he will have a reason to say Yes if the inductive

premises, en masse, seem to be steps in an infinite division, with each new premise
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introducing some new ‘“half”, in a way that can seemingly be repeated endlessly. It
probably does not matter exactly how many inductive premises there are, so long as there
are enough. And it is still not clear exactly what sort of “halves” are involved. But it
does seem quite likely that each inductive premise after the first should somehow be
constructed out of the prior, as this seems the way to continue the process unendingly.

This schema will likely be more convincing if we can work out the details, but we
can now recap our situation. Our reconstruction of the logos began with Aristotle's own
report. To this we added the thesis question and the corresponding conclusion. It is
fairly clear what answers the answerer must give to make the logos work. But we
scarcely have a plausible reconstruction unless those answers seem plausible in the
dialectical context, which means we need to somehow either add questions or revise
Aristotle's wording. Since induction was often used dialectically to support a universal
conclusion, but rarely reported by Aristotle, adding inductive premises seems a
reasonable way to revise the reconstruction, if we can do so in a way that makes the
answerer give answers that are psychologically plausible, and even psychologically
necessary. In fact, it seems that we can. Our next task is to determine, as best we can,

what the inductive premises actually were.
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The First Inductive Premise

We have now seen that the logos quite likely involved an induction, even if
Aristotle himself does not tell us that in Physics ©.8. But in reconstructing the induction,
we need to stay as close to the textual evidence as possible. Ideally, Aristotle would
actually tell us what the inductive premises were. In fact, I think that he does indeed
provide us with the first inductive premise.

Recall how Aristotle described the Racetrack in Physics Z.9: mp&dtog uev 0 mepl
00 pr) KiveloBon d1x T0 mpdTePOV €ig TO MoV STV aPikécBal TO YepOUEVOV 1 TTPOG TO
téAog... ." (First is the one [logos] about not moving since the moving thing must first
reach the half before the end... .” (239b11-13) We earlier decided that this line contained
a premise of the logos: “the moving thing must first reach the half before the end”. We
have so far paid little attention to it, but I suggest that it is the first premise of the
induction.

In assessing this proposal, we must first decide whether the premise contains
authentic language from the oral logos. In Physics ©.8, Aristotle seems keen to report the
Racetrack as he has heard it. But in Physics Z, Aristotle gives us no such indication, and
there he may have much more of an incentive to reword things to fit the tight structure of
his reasoning therein.

Consider also that in 6.8, Aristotle reports two versions of the logos, and it seems
that in his analyses in Z.2 and ©.8, he aims to treat of both versions in tandem. But the
premise in Z.9 is not linked to either version. So we might wonder whether the Z.9
premise is some kind of Aristotelian abstraction, culled from both versions. In this case,

we might be skeptical of the wording, which could result more from Aristotelian
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interpretation than from verbal recall of the oral logos.

One sign that we may, perhaps, trust the premise as Aristotle reports it is the fact
that neither of his two analyses of the logos, in Z.2 or ©.8, focuses on the given line. In
fact, neither seems to mention it at all. This suggests that Aristotle has no great
motivation to reword it.

But a much more powerful argument for the authenticity of the Z.9 premise
derives from the fact that it is quite different from what we might expect of an abstract
Aristotelian rewording. The premise asserts: “the moving thing must first reach the half
before the end.” Naturally, some elements of this are abstractions. For instance, the
original logos surely involved not a generic “moving thing”, but a runner. But focus
attention on “the half”. It is clear that “the half” is a halfway-point, the sort of thing one
might reach in the same way as one might reach “the end.” It is manifestly not any sort
of half-magnitude, one of two “halves” that compose a whole. One does not “reach” that
sort of thing.

Why is this significant? Recall that when we examined Aristotle's analysis of the
Racetrack in Physics Z.2, we found no reference to any sort of half-way points. In fact,
Aristotle's analysis did not overtly mention “halves” of any kind, be they halfway-points
or half-magnitudes. And careful examination showed that Aristotle's analysis did not
directly involve any specific unstated assumptions about half-way points. By contrast,
his analysis did focus on the manner in which a line might be divided into a series of
smaller lines. Naturally, one way in which this might happen is by a line being
successively divided in half. This suggests that Aristotle is construing the runner as

needing to pass through an “unlimited” series of half-magnitudes. He is not construing
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the runner as needing to reach an unlimited series of halfway-points.

At first, it might seem that the difference here is minor. But in fact, Aristotle's
dialectical lusis works only if the runner is seen as passing through half-magnitudes.
Recall that the lusis hinges on disambiguating the singular &nelpog, and the plural
anelpa, and that Aristotle represents dmetpa via linear diagrams. In fact, he tells us that
dmelpog is ambiguous when it is applied to a continuous entity such as a line. (233a24-6)
The line may be “unlimited with respect to the ends” or “unlimited with respect to
division”. And the collection of its parts, the dnelpa, may likewise be unlimited in either
way. By contrast, it seems that a collection of half-way points can be called dnetpog or
dnelpa in only one way, when dnelpog means, roughly, “unlimited with respect to
quantity”." For Aristotle's critique to work, he must therefore construe the word dneipa,
which occurs in his rendition of the premise he critiques (233a21-3), as referring to a
collection of half-magnitudes. He cannot construe it as referring to a set of halfway-
points.

Of course, Aristotle might somehow employ his Z.2 analysis against an argument
that involves halfway-points, but only if he first “translates” it into an argument involving
half-magnitudes. In fact, we will later find that this is exactly what he does, which
suggests that his charge of lexical ambiguity might appropriately be brought against
himself. But we may defer this issue. What matters for now is that Aristotle has no
philosophical motivation for reporting the Z.9 premise as involving a halfway-point.
Indeed, the premise would mesh much better with his Z.2 analysis if it said something

like: “the moving thing must first pass through the half-magnitude before the whole.”

174 Recall that the meaning “unlimited with respect to quantity” is akin to “unlimited with respect to the
ends”, but is of broader scope.
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But in fact it involves a halfway-point. This suggests that Aristotle is reporting the Z.9
premise in roughly the language that he heard it.

If Aristotle heard the Z.9 premise used in the dialectical Racetrack, then he must
have heard it used in one or both of the versions that he reports in Physics ©.8. Given
that he does not say which version it is from, and given that in Z.2 and ©.8, he seems to
treat both versions with equal seriousness, our best bet is that the premise occurs in both
versions. And given that in Z.9, he offers the premise as a shorthand gesture at the full
logos, it likely had a position of prominence in both versions. So I suggest that in both
versions it was the first actual premise. That is, it was presented as the second question,
the first step towards refuting the thesis offered in the opening question. This would give
the premise psychological prominence, allowing it to stand in for the full logos in Z.9.
And this opening position is perfectly compatible with Aristotle's failure to mention the
premise in ©.8. As the standard first premise of the induction, he will easily remember it
as the first step of the argument, but he will regard it as logically insignificant compared
with the conclusion of the induction, which he does report.

To recap the argument: we need an induction, and we need to stick the Z.9
premise somewhere, and Aristotle's manner of reporting the logos presents no obstacle to
having the Z.9 premise begin the induction. So the logos might well begin like this:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

Particular Half Question #2 (Iteration of prior question)

Particular Half Question #3 (Iteration of prior question)

Is it always necessary to pass through the halfway-point? Yes.

Are these halfway-points things unlimited? No.

In rendering these questions, I have systematically replaced the word “half” with
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“halfway-point”. As we saw earlier, the first inductive premise involves a “half” that is a
halfway-point. And so this entails that the “halves” in the ensuing questions are halfway-
points as well.'"> We will later examine in detail the relation of the induction to the
always-question and the unlimited-question. But for now it seems we have a plausible

setup.

Progression and Regression

As things stand, our induction has an opening premise. But how did the induction
proceed from there? Naturally, we cannot reconstruct the induction verbatim, but this
might be a mistaken goal anyway, since the logos would have differed in various ways
every time it was used. What we really want to discover are the systematic
commonalities between individual askings of the logos. And on this issue we can make
some progress.

We can begin by considering two fundamentally different options. Perhaps the
logos began something like this:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

But before he reaches this halfway-point, must he first reach the halfway-point

before it? Yes.

And before he reaches this halfway-point, must he first reach the halfway-point

before it? Yes.
Is it always necessary to pass through the halfway-point? Yes.

175 This contradicts the reading of the many scholars who regard the “half” in the always-question as some
kind of half-magnitude. (For examples, see Faris (1996), pg. 7; McKirahan (2002), pg. 478; Ross
(1936), pg. 448; and the translations of Hardie/Gaye, Lee, and Waterfield. By contrast, Graham's
translation involves “halfway-points”.) I am not certain what motivates the half-magnitude reading, but
there might seem to be an argument in it's favor. Consider that “passing through the half” would seem
to be a process that takes time. Now suppose, as is common in contemporary kinematics, that a moving
object is a sizeless particle, and that a midpoint is also sizeless. Then the moving object will take no
time in passing through the midpoint, but will do so instantaneously. But the point particle will take
time in passing through a half-magnitude, which might explain the common reading. Of course, this is
anachronistic, since a runner is not a sizeless particle, and will indeed take time in passing through a
halfway-point, even a sizeless halfway-point.
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Alternatively, it might go:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

But after he reaches this halfway-point, and before he reaches the end, must he

first reach the halfway-point in between? Yes.

And after he reaches this halfway-point, but before he reaches the end, must he

first reach the halfway-point in between? Yes.

Is it always necessary to pass through the halfway-point? Yes.

In each of these versions, successive inductive premises each introduce a new halfway-
point that the runner needs to reach. And of course, any potential induction will need to
do this.

The two variants differ on a key issue: does the temporal framework of the runner
agree or disagree with the temporal framework of the argument itself? In the first
version, later and later premises introduce halfway-points that the runner needs to reach
earlier and earlier. By contrast, in the second version, later and later premises introduce
halfway-points that the runner needs to reach later and later. While either one of these
reconstructions might be tweaked in various ways, it is clear that any possible induction
will need to fall distinctly into one camp or the other.

In one sense, this contrast is well-known to scholars, and they typically call the
first variety of Racetrack argument regressive, and the second variety progressive. There

has been little consensus regarding which version Zeno used, and many scholars seem to

regard the two variants as more or less interchangeable.'” In fact, while scholars do

176 Barnes (1982), pg. 262, is representative of those who regard the distinction as unimportant.
Hasper (2003), pg. 44, presents two common, and initially plausible, arguments that the Racetrack was
progressive. The first rests on the fact that Aristotle calls the Racetrack “the same logos™ as the
Achilles logos (239b18-19), a logos that involves a runner getting closer and closer to his target, in this
case another runner. In our later discussion of Aristotle's response to the Achilles, we will consider this
claim in detail. The second argument for the progression relies on the second variant of the Racetrack
that Aristotle reports in Physics 6.8, the version that involves counting. On the surface, it might seem
easier to construe the counting argument as involving a progression. But we will later examine the
counting logos, and will find that it actually involved a regression.
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recognize the regression/progression distinction, they do not realize that this distinction
amounts to a difference between two different ways of formulating a dialectical
induction. In fact, it turns out that the progressive induction simply would not work in a
dialectical logos, and that the original was certainly regressive.

Consider first the progression. Successive inductive premises introduce later and
later halfway-points for the runner to reach. Then comes the inductive conclusion: Is it
always (Gel) necessary to pass through the halfway-point? The problem lies in the fact
that there is a pernicious ambiguity in the temporal adverb always. In the progression,
the temporal framework of the runner lines up with the temporal framework of the
answerer. Both move into the future together. So, in principle, the answerer might
construe the always as applying to the runner, or he might construe the always as
applying to himself. And each choice yields a different answer to the given question.

If the answerer takes the always as applying to himself, then it functions
something like a universal quantifier, as it typically does in an induction. The always-
question literally asks: Is it always necessary to pass through the halfway-point? But
when this question comes right after the inductive premises, and the answerer hears the
always as applying to himself, then the question effectively becomes: Is it always
necessary to answer Yes to questions like these? If the Racetrack is to be a viable logos,
which it was, then we know that the answerer must reply Yes
to the concluding question as well.

The problem for the progression is that there is an alternative way to construe the

By contrast, both Simplicius (1013,7-10) and Philoponus (81,8-12) regard the Racetrack as regressive.
This is interesting, since if these commentators were doing speculative reconstructions of their own,
based solely on the text of the Physics, we might well expect them to favor the progression, for the
reasons just given. So there may well have been an ancient tradition that the Racetrack was regressive.
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always-question. The inductive premises involve the runner reaching halfway-points
later and later in time. Next comes the question: Is it always necessary to pass through
the halfway-point? If the answerer takes the always as applying not to himself, but to the
runner, then he can reply: No, the runner doesn't need to pass through any more halfway-
points once he reaches the end. And here the questioner is thwarted. The process of
reaching halfway-points does not go on forever. It reaches an end once the runner
reaches the end of the stadion. And remember that the logos establishes, in the very first
question, that the runner does indeed reach the end of the stadion, so there is nothing
wrong with the answerer adverting to this fact.

It might seem that there is an obvious way to fix this problem. Perhaps if the
always were more directly presented as a universal quantifier then there would be no
opportunity for the answerer to take it as a temporal adverb applying to the time of the
runner. And the way to do this would be to explicitly fill in the scope of the always. So
the always-question would ask something like: Is it always necessary, when a runner is
starting from one place and trying to get to another, for the runner to pass through the
halfway-point?

But we have already seen why this does not work. Remember that the inductive
conclusion is followed by the question: Are the halfway-points unlimited? And we saw
earlier that if this unlimited-question comes right after a question that carefully specifies
the scope of always, then the answerer will easily reply that there is only one halfway-
point that divides two halves. Indeed, it was precisely to avoid this scenario that we
concluded the induction was necessary. But if we now explicitly fill in some scope for

always, we nullify the effect of the induction, allowing the answerer to easily evade the
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unlimited-question. In fact, in some way, it seems that it is the very open-ended nature of
always that makes the induction valuable, and it is this same open-ended nature that
dooms the progression. It seems that always is a curious word, and we will later go on to
examine it in more detail. But for now, it seems quite likely that the progressive
Racetrack would make a miserable logos."”’

By contrast, the regression faces no such problems. The inductive premises
present halfway-points that the runner needs to reach earlier and earlier. Hence there is
no way to hear the always as applying to the time of the runner, and so no way to
construe the always-question as asking if the runner must endlessly continue reaching
halfway-points, a question to which the answerer has a ready rejoinder. Instead, the
always can apply only to the time of the argument itself, where it will function like a
universal quantifier. So the inductive premises ask about halfway-points, and then comes
the question: Is it always necessary to pass through the halfway-point? And here, in the
absence of some philosophically acute objection, the answerer seems forced to say Yes.

So the regressive induction seems to work, and the progressive induction does not.
It follows that the original Racetrack must have involved a regressive induction, which

would accord with the apparent ancient tradition that the logos was regressive.'”

The Original Racetrack?
At this point, we do know that the induction was regressive. However, we have
not paid careful attention to the actual wording of the regressive premises. Since we lack

direct evidence, I have thus far simply concocted one seemingly plausible regression,

177 Some readers might wonder if my argument here is too strong, inasmuch as the Achilles logos does
indeed resemble the progressive Racetrack. But the crucial difference is that the Achilles involves a
runner pursuing a moving target. We will examine the Achilles in Chapter 5.

178 See above, footnote 179.
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with each new premise iterating the prior in a straightforward fashion. But I suspect this
will not work.

The problem lies in the way that each new halfway-point is introduced. As things
stand, each inductive premise after the first introduces a halfway-point different from the
halfway-point introduced in the prior premise. But it is not at all clear that the existence
of this new halfway-point should be taken as unproblematic.

Consider that there is a large difference between a scholar interested in the
Racetrack today, and a dialectical answerer facing the logos for the first time. To a
scholar today, it is fairly obvious that "the Racetrack paradox" involves some infinitude
of halfway-points. By contrast, for a novice answerer, there is no such thing as "the
Racetrack paradox". Instead, there is simply a series of questions about an athletic event,
an event that no one would naturally think involves more than one halfway-point.
Indeed, why should anyone think that anything involves more than one halfway-point?
Now consider the question at issue:

But before he reaches this halfway-point, must he first reach the halfway-point
before it?

To a novice answerer, | suspect it would be less than obvious what this halfway-point
before the halfway-point even is.

We might consider two alternate ways of making the transition from the initial
halfway-point to the new halfway-point. First, there is the way we are already
considering:

Must he first reach the halfway-point before the end? Yes.

But before he reaches this halfway-point, must he first reach the halfway-point
before it? Yes.
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In this setup, the very existence of the new halfway-point is introduced at the same time
as the answerer is forced to make a judgement about the new halfway-point.
Alternatively, we might suppose that the existence of the new halfway-point is first
adverted to in a separate question. So we might have a series like this:

Must he first reach the halfway-point before the end? Yes.

Now in between the start of the stadion and the halfway-point, is there another

halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

In contrasting these renditions, we can temporarily set aside questions about historical
justification and about precise wording. Indeed, focus on the question of whether or not
the new halfway-point is introduced in the same question as that which forces a
judgement about it.

We have already seen that there is something potentially unnatural about speaking
of the new halfway-point as if it's existence is obvious. But the situation seems quite
different if the answerer is forced to explicitly consider the existence of the new halfway-
point. If he is actually asked whether there is a halfway-point between the other points,
then it seems that he has little choice but to say Yes. It certainly seems that he would
need an acute objection to maintain otherwise.

It thus seems likely that each question, other than the first, about reaching a
halfway-point, will be preceded by a question about the existence of that halfway-point.
In principle, there seems little inherent reason to doubt the existence of these additional
premises. Indeed, we have already seen that logoi likely involved many questions beyond

those that Aristotle would construe as the logical core, the sort he typically discusses.

Our current additions, for instance, might reasonably be described as added "for the logos
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to be more clear." (Topics 155b23-4)

Indeed, this interpretation will gain even more plausibility when we examine the
Achilles logos. There we will find that the Achilles involved a series of inductive
questions about reaching places, and that each was very likely preceded by a separate
question involving the existence of that place. And there the existence of the prior
questions will be a near certainty, even if, using reasoning much like that employed here,
we will need to justify the claim that these questions invoke the existence of a new place.

On the whole, it seems that in addition to the inductive questions about reaching
halfway-points, there is good reason to believe in additional inductive questions about the
existence of halfway-points. But there is little certainty regarding the exact nature of
these additional questions.'”

Not only are we ignorant, but we are ignorant of the extent of our ignorance. In
principle, the precise formulation of these additional inductive questions might not matter
much at all. Remember that every performance of the Racetrack would have differed
from the others. So perhaps the precise formulation of these additional questions was
among the things that varied. But that is not something that we should decide a priori.

Consider one way in which we might be going astray. As I am writing the
existence premises, they involve halfway-points that are between other points, and they
do not involve any mention of half-segments, such as half-magnitudes or half-motions,
that are actually getting divided. Now I think that this is a plausibly conservative
rendition, since the rest of the logos does involve points standing in relation to other

points, and does not explicitly involve any half-segments. But the truth is that [ am

179 Zeno fragment DK29B3 has some affinity with the line of questioning I propose here, inasmuch as it
emphasizes the existence of "beings" between other "beings", ad infinitum.
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significantly inclined towards this rendition since I think that much of the later
Aristotelian emphasis on half-segments is a result of the influence of diagrams, which
seem to play no explicit role in the original Racetrack. Now I may be right about this, but
there is still no direct evidence for my reconstruction of the existence premises, and |
have been wrong many times.

Despite our ignorance, I think that we should still try to produce something that
looks like a full psychologically plausible dialectical logos. A logos is not a chain of
propositions, but a pattern of human interaction, and we cannot really get a sense of this
interaction if we omit steps because we do not know all the details. At the same time,
when we go on to draw conclusions from the reconstruction, we must be careful to base
our arguments on the elements of the reconstruction most grounded in the evidence.

With these caveats in mind, I suggest that the Racetrack logos looked much like
this:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

Now in between the start of the stadion and the halfway-point, is there another

halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

And in between the start of the stadion and this new halfway-point, is there

another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

And in between the start of the stadion and this new halfway-point, is there

another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

Is it always necessary to pass through the halfway-point? Yes.

Are these halfway-points things unlimited? Yes.

Is it possible to pass through things unlimited? No.

And so you say that the runner cannot get through the stadion!

I have here simply incorporated my version of the existence premises into the earlier

reconstruction.
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On the whole, it seems that we have a plausible and powerful logos here. If we
read through it, line by line, and imagine ourselves in the position of a dialectical
answerer, it does indeed seem that the apparent answer to each question is precisely the
answer that the questioner needs. And that is the sign of an effective dialectical logos.

So we have now more or less completed the process of reconstruction. What
remains, among other things, is to examine this thing that we have reconstructed, the
logos itself. What does it tell us? How does it work? We will shortly take up these
questions, but not quite yet. Instead, we will now turn our attention to the Achilles, a
logos in many ways like the Racetrack. As it turns out, the study of the Achilles will help

us to understand how the Racetrack works.



152

Chapter 5
The Achilles

The Achilles and the Racetrack

As we begin the examination of the Achilles, we might reasonably ask why we
should undertake it at all. Or at least, why we should undertake it now, in the midst of a
long study of the Racetrack. The reasons are threefold.

First, we are now in a position where we can rather easily reconstruct the Achilles.
As is well-known, Aristotle calls the Achilles “the same logos™ (239b18-19) as the
Racetrack, a claim that we will later need to examine in detail. But we will soon find that
the Achilles indeed involves an induction, an induction in many ways like the induction
we have now discovered in the Racetrack. As the issues involved in reconstructing the
two logoi are similar, the Achilles reconstruction benefits greatly if we do it now.

Still, we might wonder whether the Achilles will help us to understand the
Racetrack. Indeed it will. What we will find is that the Achilles logos depends for its
dialectical success on the temporal experiences of the answerer. The same thing turns out
to be true of the Racetrack as well, but with the Racetrack, this is not initially so evident
as it is with the Achilles. Thus, our examination of the answerer's temporal experience in
the Achilles will prepare the groundwork for our examination of the same issue as regards
the Racetrack.

In a broader sense, the study of the Achilles belongs in the midst of the study of
the Racetrack so long as we are concerned with the way in which Aristotle himself
critiques the two logoi, which we are. As we have already seen, Aristotle's initial critique

of the Racetrack, in Physics Z.2, relies heavily on diagrams. We will later examine this
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critique in light of our past and future study of the Racetrack itself. Indeed, it will
eventually turn out that this initial Racetrack critique will figure in interestingly different
ways in two later portions of the Physics. In particular, it will figure in both the critique
of the Achilles, found in Physics Z.9, and in the revised critique of the Racetrack, found
in Physics ©.8. What we will find is that in the Achilles critique, Aristotle sees himself as
employing a technical method, and indeed, he seems captivated by it. By contrast, in the
revised critique of the Racetrack, we will find Aristotle undertaking what amounts to an
examination of the ontological implications of this method itself. So in the Achilles
critique, he employs the method, ingeniously, if uncritically, but in the revised Racetrack
critique he steps back to examine the procedure itself. At the very least, this contrast is
fascinating, and so on the whole, I think it is worth our while to take up the Achilles even
as we still study the Racetrack.

Aristotle's only discussion of the Achilles is found in Physics Z.9. Recall that
Aristotle reports the Racetrack as the first of four Zenonian motion logoi. Then he
continues:

de0tepog & 6 kaloUuevog AxiAAevg #oti & ovtog, 611 1o Ppaditatov obdémote

KO(‘CO()\Y](pGI”]GEtO(l Béov UTo TOD taxiotou é’pnpooesv ydp &VocyKocTov EADETV TO

d1&kov 60ev ¢ wppnosv 0 cpsvyov WOTE del TL TPOEXELY AVAYKATOV TO

Bpoc&)rspov €oT1v € Kal ouTog O abTOg AdYyoS TQ 51xoropsw 51ocq)sp81 O évt®

dratpelv pr dixa to npocs)\ocpﬁozvopsvov peyseog TO UEV OOV pn

kataAapBavesbat to Ppaditepov cuuPéPnkev €k tod Adyov, ylyvetal 8¢ mapa

Ta0TO TH dixotopiq (€v du@otépoig yap cvpPaiver un deikvelodat mpog to mépag

61oc1povpévov WG T00 psyéeovq AN npécKawa €V To0TW OT1 0VJE TO

Ta10TOV tstpayanpsvov €v T d1KeV TO [Spa&)tatov) WoT’ AVAYKN Kal Thv

Aborv ivat tnv owtnv 08 ailouv Ot 10 nposxov ov chwkapﬁavstm Yebddog:

Ote yap mpogxet, oL kataAapPdavetar GAN Suwg katadapPavetat, inep dwoet

die&iévan trv menepacyévnv.

And second is the so-called Achilles. And it is this, that the slowest, in running,
will never be caught by the fastest. For necessarily, the pursuer must first reach



154

[the place'™] from which the pursued started, so that necessarily, the slower will

always keep somewhat ahead. But this is the same logos as with the bisecting, but

it differs in dividing the added magnitude not half~-way. By all means, not
catching the slower follows from the /ogos, but it comes about on account of the
same thing as the bisection (for in both [logoi] not arriving at the end follows,
with the magnitude being somehow divided), but it is added in this [logos] that
not even the fastest made famous in a tragedy [will reach the goal] in pursuing the
slowest, so that necessarily the /usis is also the same. And moreover, maintaining
that the one keeping ahead is not caught is a fallacy. For when he keeps ahead, he
is not caught, but nonetheless he [i.e. the slower] is caught, if he [i.e. the original
answerer] will grant that [he, i.e. the slower] passes through the limited [line].

(239b14-29)

In our earlier discussion of Physics Z.9, we saw that in discussing the four motion
logoi, Aristotle follows a format of first recounting a logos, and then proceeding to
provide an analysis. And we certainly see this in the Achilles passage, Aristotle's analysis
apparently commencing with the claim that the Achilles is “the same logos™ as the
Racetrack. (239b18-19)

This division between the report and the analysis provides the framework for an
interpretive strategy. We concluded earlier that the Achilles, like the Racetrack, was a
dialectical logos. So we should use the first part of Aristotle's discussion (239b14-18) as
evidence in reconstructing the actual dialectical structure of the Achilles, much as we
reconstructed the Racetrack. We have also seen that Aristotle's analysis of the Racetrack
hinged on interpreting the logos in ways quite foreign to it's original use, in particular, on
rendering it amenable to understanding via diagrams. So if Aristotle thinks the Achilles
and the Racetrack are “the same logos”, and require the same lusis (239b25-6), then we

might well expect that he will be analyzing the Achilles via diagrams, much as he did the

Racetrack. So in reconstructing the original Achilles, we should be skeptical of relying

180 I discuss this insertion below.
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on the things that Aristotle says in his analysis. (239b18-29) But once we have done the
reconstruction, we can then go on to consider how Aristotle submits the logos to his

method. In this chapter we will begin with the first task, the task of reconstructing the

Achilles.
Reconstructing the Logos

In reconstructing the Achilles logos, we can follow the same basic strategy as we
did with the Racetrack. There, we started with Aristotle's report in Physics 6.8 and then
converted it into a series of questions and answers. And then we examined these
questions and answers, modifying them until we obtained a viable logos that meshed with
the evidence. We can do the same once again.

To begin, we can break up Aristotle's report into two parts. He first reports a
conclusion: "that the slowest, in running, will never be caught by the fastest."
(239b15-16) Then he seems to justify this conclusion by appeal to an inference that itself
contains a premise and a conclusion: "For necessarily, the pursuer must first reach [the
place] from which the pursuer started, so that necessarily, the slower will always keep
somewhat ahead." (239b16-18)

If we convert this to dialectical form, with the conclusion coming at the end, being
attributed to the answerer by the questioner, then we get two questions and an assertion.
But we also know that the negation of the conclusion needs to begin the logos, so we get:

Will the slowest, in running, be caught by the fastest? Yes.

Must the pursuer first reach the place from which the pursued started? Yes.

So the slower will always keep somewhat ahead? Yes.

And so you say that the slowest, in running, will never be caught by the fastest!

In rendering this logos, I have tried to convert Aristotle's assertions into questions
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as directly as possible. But in the second question, the word "place" is not derived from
Aristotle's own text. In fact he does not tell us what it is "from which" (66v) the pursued
started. To produce readable English, translators often insert some substantive word into
the translation, and plausible options include place, point, spot, and position.'®' But the
particular choice of English word seems to have little significance for the interpretation of
Aristotle's own discussion.

Things may be more interesting when we consider the actual dialectical logos.
We need to ask: From what sort of thing did the pursued start? Ultimately, we need to
answer not with an English word but a Greek word. And here the most likely option
seems to be tomo¢ (place). We have evidence that Zeno employed an argument involving
t6mog, and it seems to hinge upon a clever distinction between a thing and its place.'®
And roughly speaking, this distinction seems to be at work here again in the Achilles.
We have no certainty here, but lacking evidence for distinct alternatives, it does seem that
tomo¢ was the word most likely used by Zeno, and most likely also by the dialecticians of
Aristotle's day.'®

Thus far, my wording of the logos closely follows Aristotle's text. But as we saw

with the Racetrack, there may be differences between the way that the logos was actually

181 Sachs uses “place”, whereas Ross (416), Faris (26), and Hardie/Gaye use “point”. Simplicius (1014,
11-13) uses mépag (limit) in recounting his version of the logos, but he seems to be doing reconstruction
of his own.

182 Aristotle writes: “For Zeno's puzzle demands some explanation: For if every being is in a place,
clearly there will be a place of the place, and so on ad infinitum.” (Physics 209a23-25, cf. 210b22-24).

183 Either onuelov or otiyua, both meaning "point", might seem alternatives to témog. But there is little
evidence that Zeno, in the mid-fifth century, would have used the word to mean anything like
"geometrical point". In fact, onueiov originally meant "sign", as it does in Parmenides (DK 8.1-4), and
otiypa originally meant "mark", i.e. visible mark. Each word acquired the sense "geometrical point"
because each was used to refer to the letters, i.e. the signs and marks, that stand next to points in
geometrical diagrams, so that each word eventually came to refer to the points themselves. (This if
fairly clear from reading Netz, although he does not discuss the issue directly. See pp. 46, 97, 109,
113.) But recall that Aristotle is our earliest source for lettered diagrams, and it is quite unlikely that
the aforementioned semantic shifts had occurred in Zeno's day.
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used in dialectic and the way that Aristotle reports it. In fact, we have seen that Aristotle
systematically converts concrete logoi into abstract form when he writes, and he is
certainly doing this with the Achilles.

The Achilles logos was evidently named for Achilles the hero, who is repeatedly
called "swift-footed Achilles" in the Iliad"*, and might reasonably be called "the fastest
made famous in a tragedy". (239b24-25) But in one famous episode, his speed is put to
the test: Achilles three times chases Hector around the walls of Troy. In fact, Hector is
only "caught" because Athena, in disguise, persuades him to turn and fight.'®

The identity of Achilles as "the fastest" (239b16) is widely accepted.'®® But
comparison with the Iliad also suggests something that is not so widely recognized: the
logos involves not a race, but a chase. The difference is that in a race, one runner seeks to
traverse some fixed distance, or to reach some fixed endpoint, before another. But in a
chase, one simply needs to catch the other. In fact, Aristotle directly speaks of the
pursuer (to Si@kov) and the pursued (t0 @edyov), using the same words as Homer.'?’
Aristotle's audience will surely hear this Achilles reference against the backdrop of the
famous pursuit of Hector.

By contrast, when Aristotle first reports the logos (239b14-18), there is no hint of

arace. And yet scholars often treat the logos as if it does involve a race.'™ They are no

184 The first epithet of this sort is at 1.84.

185 Cf. lliad XXI11.224-231, 247-253.

186 One possible exception is Aquinas, who thinks the logos is called Achilles due to the strength of the
logos itself. (864) But there may be some truth to this as well.

187 Iliad XXII.157

188 This interpretation is found in Themistius [200,1-8] and Simplicius [1014,23-1015,2], who use an
identical scenario in which Achilles and a tortoise are running a stadion, the tortoise has a half-stadion
head start, and Achilles has a speed ten times that of the tortoise. But each commentator makes clear
that he is setting up a hypothetical scenario, and neither attributes this setup to Aristotle or Zeno. (But
each does make a historical claim about the tortoise itself. See below.) Among modern scholars see
Barnes, pp. 273-4, and Faris, pg. 26 et seq.
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doubt assimilating the Achilles to the Racetrack, which involves a fixed racetrack, and
doing so because Aristotle claims that the two logoi are the same. (239b18-19) We will
later examine what Aristotle actually means by this. But for now, it seems clear that
when we consider Aristotle's report of the logos (239b14-18), as opposed to his analysis
(239b18-29), and read the report in light of the Iliad, we must conclude that the logos
involves Achilles chasing someone, and not racing.

Aristotle does not tell us who Achilles chases, and indeed no one does until
Themistius in the 4th century A.D. He has Achilles chasing a tortoise'®, and we find this
same scenario in Simplicius.'”® Each commentator is clearly making a historical
attribution.""

Given the late date of our evidence, we might be skeptical about the combination
of Achilles and the tortoise. But I see little reason to doubt that the logos as Aristotle
knew it typically involved these very characters. In fact, the place of Achilles is secure,
and the only question is who he chases. Certainly not Hector, as Achilles already has
difficulty catching Hector. And were Achilles to chase some other named hero, or even a
named creature, this would place the logos in the realm of legendary speculation, and thus

open it to irrelevant objections. So he must chase someone or something anonymous, and

189 199, 24-25

190 1014, 3-9 et seq. And see 1014, 22-23, where Simplicius compares Achilles' unsuccessful pursuit of
Hector with his unsuccessful pursuit of the tortoise.

191 In fact, both Themistius and Simplicius seem to make a historical attribution to Zeno in particular.
Much of what they attribute to Zeno is misguided, inasmuch as neither attributes to Zeno a dialectical
logos. But each does distinguish his own version of the abstract structure of the argument from the fact
that “the slowest” and “the fastest” are the tortoise and Achilles. And in making these identifications,
each commentator uses a verb that shows that the identification came from some earlier source.
Themistius uses “he says” (¢noiv) (199,24), and Simplicius writes: “he establishes (kataokevdlet) ...
taking (Aappdvwv) the tortoise as slowest ... and Achilles as fastest.” (1014,4-7) That Zeno himself
was the source of this pairing may well be conjecture, however reasonable, on the part of the
commentators. But it seems a simple fact that each regarded the pairing as originating from someone
prior to themselves.
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since humans have names, most plausibly an anonymous animal, the slower the better. In
fact, the tortoise is a paradigmatically slow creature in Greek folklore.'"

Many philosophers no doubt regard Achilles and the tortoise as logically
irrelevant. But they are quite interesting if we recall the social setting of dialectic.
Today, philosophers interested in paradoxes are likely to see Achilles as a hapless
character in a topsy-turvy world, indeed like the Achilles of Lewis Carroll.'”* But in the
lliad, Achilles is a proud hero, beloved of Zeus, and justice in the world is for Achilles to
get his due. When he is slighted by Agamemnon, the wrath of Achilles makes countless
heroes a feast for dogs, and that is the whole story of the Iliad. To suggest, even to prove,
that Achilles cannot catch a tortoise... . That is ludicrous. Such a logos is no mere
intellectual puzzle; it has a visceral resonance. Plato depicts Zeno as human and witty'**

9

and the combination of Achilles and the tortoise fits that image well.'

192 Aesop's fable of the tortoise and the hare is well-known. See also footnote 16.

193 In Carroll's dialogue, What the Tortoise Said to Achilles, the tortoise befuddles Achilles with infinite
regress arguments. Douglas Hofstadter's widely read Godel, Escher, Bach follows in this
tradition,containing a whole series of dialogues involving Achilles and the tortoise, who dwell in an
Escherian world.

194 See especially Parmenides 28a4-e4.

195 In Plutarch, we find an Achilles-style argument that might seem to cast doubt on the pairing of
Achilles and the tortoise. In Plutarch's version, a tortoise outruns, not Achilles, but “the fast horse of
Adrastus”. (On Common Conceptions, 1082E) Of course, inasmuch as the Achilles, in Aristotle's day,
was called the Achilles, we should presume that the logos in that era typically did involve Achilles and
not a horse.

In fact, Plutarch does not present himself as offering a historical argument. Instead, he himself employs
the Achilles-variant for direct polemical effect, claiming that it shows the absurd consequences of the
Stoic belief that distances are infinitely divisible. His choice of characters has it's roots in Greek
folklore, inasmuch as a race (not a chase) between a tortoise and a horse figures in one version of the
well-known Aesopic fable of the tortoise and the hare. (Corpus Fabularum Aesopicarum 1; Book 2;
130,17-131-21)

As Plutarch is employing the Achilles-variant for polemical effect, and not as a dialectical logos, it
would make sense for him (and perhaps some earlier philosophers) to swap the incongruous pairing of
Achilles and a tortoise for the more natural and familiar pairing of two animals. The “fast horse of
Adrastus” figures in many mythological contexts, among them the Iliad (23.346-7), and actually had a
name, Arion. Plutarch's failure to mention his name suggests that Arion is simply being inserted into
the stock tortoise-horse pairing as an instance of a particularly fast horse.

On the whole, the incongruity of the tortoise-Achilles pairing would be most relevant in a social
dialectical setting, whereas the more generic tortoise-horse pairing would fit better with a scholastic
appropriation of the logos, which is what we find in Plutarch.
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Considering the evidence so far, I suggest the following revision of the logos:

If a tortoise runs from Achilles, can Achilles catch him? Yes.

Must Achilles first reach the place from which the tortoise started? Yes.

So the tortoise will always keep somewhat ahead? Yes.

And so you say Achilles will never catch him!

This rendition incorporates three changes: I have replaced references to the fastest and
the slowest, the pursuer and the pursued, by references to Achilles and the tortoise. I
have made the scenario more evidently a chase, as opposed to a generic "running". And I
have changed references to the tortoise being caught, or not, by references to Achilles, the
dominant personality, catching him, or not.

We now need to consider whether this logos actually works, that is, whether the
answerer will seem compelled to give the answer we know he must give. Looking at the
first question, it does seem that Achilles can catch the tortoise. And then, in doing so, it
does seem that he must first reach the place from which the tortoise set out.

Now ignore, for the moment, the question of whether the answerer should affirm
the third question, admitting that the tortoise is always ahead. Suppose, instead, that he
does admit this. It does then seem plausible, and perhaps even necessary, to maintain that
since the tortoise is always ahead, Achilles will never catch him, just as the final question
demands. Of course, someone might wish to object to this, as indeed Aristotle himself
does (239b26-29), suggesting that the always needs to be understood in some restricted
sense. We will later examine this issue in some detail. But for now, the very fact that

Aristotle brings an objection like this is a sign that the original logos did involve such a

transition form the always-question to the never-question.

Note that in explaining the Achilles-tortoise pairing, Simplicius cites the tortoise-horse fable as the
source for the tortoise, alongside Homer as the source for Achilles. (1014,3-9)
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So far, three out of four questions pose no trouble. But the remaining question,
the always-question itself, is more of a problem.

Another Induction

In our logos as it stands, the answerer affirms the second question and admits that
Achilles, before he catches the tortoise, must first reach the place from which the tortoise
set out. And then the questioner responds: "So the tortoise will always keep somewhat
ahead?" We know that the answerer needs to respond, Yes. But there seems no reason
why he should. Indeed, it seems that an intelligent answerer will reply: No, first Achilles
reaches the place from which the tortoise set out, and then he catches the tortoise. And
thus the questioner has failed to establish that the tortoise is always ahead.

This need not surprise us, as we faced a quite similar problem in reconstructing
the Racetrack. There, as here, we found that the answerer was not plausibly compelled to
affirm an always-question, even thought we knew he must. But we eventually decided
that the always-question would function properly as the conclusion of an induction. The
same is likely to be true with the Achilles, so we need to figure out just how the induction
works.

Our putative inductive conclusion speaks of the tortoise always being ahead. So
the inductive premises that support this conclusion ought to involve the tortoise being
ahead in various particular instances. But as things stand, the only preceding premise
involves Achilles reaching the place that the tortoise has left, seemingly a different issue.
This leaves us with two options: We can either extend the Achilles-premise so that it also
asks about the tortoise, or we can add a second distinct question.

In fact, the first option will not work. Consider this schema:
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Must Achilles first reach the place from which the tortoise set out, at which time
[the tortoise has moved ahead]? Yes.

For the moment, I wish to leave it an open question exactly how the part about the
tortoise might be worded, and so I enclose it in brackets. Regardless of the wording, if
this combined question is to work, then the event of the tortoise moving forward needs to
be temporally aligned with the event of Achilles reaching the tortoise's starting place.
But, on account of the "first", the given movement of Achilles admittedly happens before
Achilles catches the tortoise. And thus the corresponding movement of the tortoise also
happens before Achilles catches the tortoise. If ensuing inductive premises emulate this
one, as they should, then they will also involve events that admittedly happen before
Achilles catches the tortoise. And so these premises would easily support the inductive
conclusion that the tortoise is always ahead, before Achilles catches him. But it would
seem quite easy for the answerer to avoid the broader conclusion that the tortoise is
always ahead. In fact, we have already seen that Aristotle himself differentiates these
issues, and yet he also indicates that many answerers find difficulty with the Achilles.
(239b9-11) This suggest that most answerers do not find Aristotle's analysis to be
obvious, and this means that there is a problem with our reconstruction.'

What we need is to avoid explicitly qualifying the tortoise's moving ahead as
something that happens only before Achilles catches him. And so it might seem best to
separate the two issues verbally, leaving the original Achilles question as it is, but adding

a second question about the tortoise. Naturally, this means that each question will then be

196 Consider further that Aristotle himself seems to regard the logos as more difficult than the current
rendition allows, inasmuch as his aforementioned reply is only a portion, indeed a subsidiary portion, of
a broader analysis that involves comparing the Achilles to the Racetrack. As things stand, this broader
analysis would seem superfluous.
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iterated as the induction proceeds. So we get something like this:

Must Achilles first reach the place from which the tortoise set out? Yes.

[By then, has the tortoise moved ahead]? Yes.

[Must Achilles reach the tortoise's place]? Yes.

[By then, has the tortoise moved ahead]? Yes.

[Must Achilles reach the tortoise's place]? Yes.

[By then, has the tortoise moved ahead]? Yes.

As before, I am enclosing in brackets segments where I am making no attempt to get the
details of the wording right, and this includes the second and ensuing inductive premises
in their entirety. Indeed, at the moment, the precise wording of these premises seems
subject to great uncertainty. But these details aside, the general strategy of the induction
seems very likely correct.

Given that the third and the fifth inductive questions, and maybe others of the
same sort, are modeled on the first, we should presume that they will emulate the first as
closely as possible. But some differences are required. The first inductive question
begins: Must Achilles first reach ... 7 Here this first makes sense because the inductive
question follows the opening question of the logos: If a tortoise runs from Achilles, can
Achilles catch him? So the first really means first, before Achilles catches the tortoise. 1f
the questions that emulate this initial inductive question are to properly emulate it, then
they need to convey that the events at issue happen before Achilles catches the tortoise.
Hence the induction will proceed something like this:

Must Achilles first reach the place from which the tortoise set out? Yes."”

[By then, has the tortoise moved ahead]? Yes.

But before Achilles catches the tortoise, must Achilles first reach [the tortoise's

place]? Yes.

[By then, has the tortoise moved ahead]? Yes.
But before Achilles catches the tortoise, must Achilles first reach [the tortoise's

197 In fact, it is quite possible that the initial inductive question, like those that emulate it, begins: Before
Achilles catches the tortoise... .
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place]? Yes.
[By then, has the tortoise moved ahead]? Yes.

So now we can ask: What exactly is it that Achilles needs to reach in these new
questions? In the initial variant, it is "the place from which the tortoise set out". But in
the initial question, this place is the tortoise's starting place. And if the exact same phrase
is repeated in ensuing questions, it will still refer to the tortoise's starting place, his initial
starting place, at least in the eyes of a competent answerer. But the questioner needs
Achilles to be reaching a new place every time. To avoid this problem, each ensuing
Achilles question needs to employ a phrase that clearly refers to a place different from
any of the prior places. I suspect that we can actually obtain a highly plausible and
interesting answer as to what this phrase might be, but it will take some detailed analysis
to get there.

We can begin by dividing referring expressions into three categories: names,
definite descriptions, and deictic expressions. In fact, we can define these terms so that
the options are exhaustive. First, a name, I say, is a term that refers to it's referent
independent of any other fact about the semantics of the language in which it occurs.
Thus, "Zeno" is a name that refers to Zeno, and this reference is independent of any other
semantic facts about English. By contrast, definite descriptions and deictic expressions
only succeed at referring to their referents on account of independent semantic facts
involving their component parts. If a term can succeed at referring to something
independently of whether it's user is acquainted with the referent, then I say itis a
definite description. For instance, "the discoverer of dialectic" is a definite description,

and it refers to whatever it does refer to in part due to the meanings of "the", "discoverer",
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"of" and "dialectic". And in fact it apparently refers to Zeno, but, in principle, it would
still refer to Zeno even if nobody knew who Zeno was. By contrast, deictic expressions,
which include words like "this", "that", "you" and "I", also depend for their reference on
the semantic properties of their parts, but they depend in addition on the fact that their
user is acquainted with their referent. For instance, "this essay" refers to this essay, and
this fact depends on the meanings of "this" and "essay", but also on the fact that I, the
user of the phrase, am acquainted with this essay. I could not refer to an unknown essay
in this way. Since successful reference either does or does not depend on additional
semantic facts about the referring term, and either does or does not depend on a user's
acquaintance with the referent, these options are the only ones available.'”® So we now
face the question: which type of expression did successive premises of the logos use to
refer to the successive places that Achilles needs to reach?

First consider names. At first this option might seem ludicrous. Certainly the
ancient Greek language contained names for many places: 'A0fjvat, AeAgot, Afyvrtog,
etc. But it certainly did not contain names for whatever random places Achilles needed to
reach, the places the tortoise got to first.

And yet things might seem more complex if we consider that most modern

renditions of the Achilles do use names to refer to the series of places or points that

198 My definitions may or may not mesh with other treatments of these issues, but it does not matter so
long as I use the terms consistently. In fact, indexicals like "you" and "I" are often distinguished from
deictic terms. But as normally used, they clearly fall under the definition I have given for deictic
expressions. One interesting exception might seem to be the word "you" as it occurs in media, such as
writing, that reach persons unknown to the user. Now we might say that the "you" in question is a
plural "you" that refers to some "audience" with which I am somehow acquainted. But if we insist that
the persons are genuinely unknown, then "you" in such cases is not a referring deictic expression as I
define it. This does not matter, since we could then construct theories under which it is a sort of
placeholder name, or a definite description, or simply a non-referring term. In short, the classification
of particular expressions does not affect the tripartite distinction I have set up.
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Achilles needs to reach. They often do so by directly setting up a new system of names,
for instance, C,, C,, C;, ..., each of which refers directly to a point. Or else they
somehow presume the existence of a well-known type of naming system, a coordinate
system, which names points by n-tuples of real numbers.'” Of course, English itself, like
Greek, contains no names for whatever points Achilles needs to reach. And this means
that anyone giving one of these modern renditions of the paradox needs to somehow
establish that they are using a certain naming convention.*”

In principle, it might then seem that the dialectical Achilles could also use names
to refer to the places that Achilles needs to reach, so long as the logos likewise establishes
that the names do indeed refer to the relevant places. But it does not seem to do this.
Thus far, we have a plausible reconstruction of the logos derived from the evidence that
Aristotle provides. And we have a series of slots into which we need to insert terms
referring to places. We might insert names into those slots, but then we would
additionally need to somehow add a whole new element to the logos, an element that
somehow establishes what the names refer to, an element for which we possess no
evidence at all.*' So the lack of evidence weighs heavily against names.

In fact, the use of names is inherently implausible on other grounds as well. A

199 Barnes (274) exploits the first method, naming the target points C;, C,, ... and not relying, in his
argument setup, on the existence of a coordinate system. By contrast, Vlastos (201-2) employs the
second method. He introduces no overt names for the target points, but his use of numerical variables
makes geometrical sense only in a context where the distance in question has some coordinate system
assigned to it.

200 Naming systems, including coordinate systems, will often involve syntactically complex names. So
the question of what thing a name does refer to may depend on the structure of the name itself. Hence a
naming system might itself seem to have a certain semantics, which might seem to undermine the idea
that it is a naming system. But this semantic system will be utterly closed, and unable to interact with
the broader natural language, say English, in which the naming system is employed. It is this
disconnection between the semantics of the naming system and the semantics of the natural language
that ensures that it really is a naming system.

201 Indeed, it is questionable whether anyone in the fifth or fourth centuries BC ever set up a naming
system. Remember that diagram letters were not names, and certainly not in Aristotle.
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modern writer or speaker can simply posit that names mean whatever they need to mean
to make an argument work. By contrast, this will not do in a dialectical logos. A
questioner cannot simply posit anything: he always needs to gain the assent of the
answerer. But if a questioner puts forth the proposition that some potential name refers to
something that it does not in fact normally refer to, there is no reason for the answerer to
agree. On the whole, it thus seems rather unlikely that names of places played any role in
the dialectical Achilles.

If not names, what about deictic expressions? The expressions in question need to
refer to places, so the most plausible deictic expression would be something like "this
place". In this scenario, premises about the tortoise would need to specifically mention
some place that the tortoise reaches. And then the ensuing premises about Achilles would
use "this place" to refer back to that very place. For instance:

Must Achilles first reach the place from which the tortoise set out? Yes.

But by then, hasn't the tortoise moved to some place up ahead? Yes.

But before Achilles catches the tortoise, must Achilles first reach this place? Yes.
If we are being charitable, we might well allow that "this place" refers to the place that
the tortoise reached. But dialectical answerers are not charitable, and in fact there is
another option: perhaps "this place" refers to the place at which Achilles catches the
tortoise. And this permits an easy answer: No, Achilles reaches the place where he
catches the tortoise at the same time as he catches him, not before.

The only way to avoid this problem would be to add qualifications to "this place"
so that it clearly refers only to the place mentioned in the prior premise, and not to the
place most recently, if tacitly, evoked. Thus we might have "this place the tortoise has

just reached". But now we are effectively turning our deictic expression into a definite
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description, so we ought to consider definite descriptions on their own merit.

A definite description will pick out it's referent via the properties of the referent.
So we can ask: what properties are available for the Achilles-question to invoke in a
definite description that refers to a place? In fact, only two properties have any
plausibility: First, the desired place would seem to be the place that the tortoise has
reached. Second, the same place would seem to be the place that the tortoise is at.

Actually, this is not strictly true. We might allow for all kinds of second-order
variants of these properties. For instance, the place in question is the place that the
tortoise admittedly reached in the prior question, and likewise the place at which he is,
ex hypothesi, located, and so on. But it would surely be a foolish questioner who
employed such circumlocutions if he could avoid them.

So now consider the two possible sorts of Achilles-questions. We might have
something like:

But before Achilles catches the tortoise, must Achilles first reach the place that
the tortoise just reached? Yes.

Alternatively, we might have:

But before Achilles catches the tortoise, must Achilles first reach the place where
the tortoise is now? Yes.

Obviously, there might be variants of each question, but the fundamental difference is
clear. The first question involves a place that the tortoise has reached, and the second a
place where he is. Thus the first question involves the past, and the second involves the
present.

Now if we look at time from some objective standpoint, the past, the present, and

the future are not much different. They are merely different regions along some sort of
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timeline, or something like that. But is this the natural way of thinking? It seems rather
that this is something you need to force yourself to do, if you are going to do it at all. For
most people, for most of the time, the past, present and future are qualitatively different.
In particular, the past is the realm of memory, and the future the realm of possibility.

In both variants of the Achilles-question, the real issue concerns the future. The
answerer needs to decide whether one possible event must happen before another. The
past is irrelevant. And yet the first variant question introduces the past by talking about
what the tortoise has done. If the answerer, and the audience, are to make sense of the
question, they need to think about some temporal sequence that involves the past and the
future together. That is, they need to think about the sequence in an abstract, detached
manner, and not think about the past and future as their past and future. Now I suspect
this would not be a natural standpoint for a typical audience in Zeno's day, or even
Aristotle's, but for now maybe that is a speculative claim. More convincing, I think, is
the fact that it is totally against the interest of the questioner to have anyone thinking
about the chase from a temporally objective standpoint. If we think about things like this,
then it seems obvious that Achilles gets closer and closer, and then catches the tortoise.
A logos that allows us to avoid temporal objectivity would seem much more effective.

In fact, the second variant question allows just that. It situates the answerer, and
the audience, in the present, and asks them to consider some possibilities. There is no
need to objectify these possibilities and align them with the hard facts about the past. The
answerer and the audience can view the future as their future, an open realm in which
things might or might not happen as expected, in which Achilles might or might not catch

the tortoise.
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So: does the logos enforce a standpoint of temporal objectivity? Or does it
require only a personal view of time? Certainly the second claim seems preferable. Thus
far the case rests significantly on the undesirability of the objective view. But we will
soon see that the personal temporal standpoint is actually essential in both the Achilles
and the Racetrack. Indeed, it is with a view towards this upcoming discussion that I have
chosen to render the Achilles-question in precisely the manner as I did, involving "the
place where the tortoise is now". Of course, we have no direct evidence of the actual
Greek wording here, which may well have varied. But I think that the word "now" (viv)
is even more suggestive of the actual present then is the unadorned present tense.”

To complete our reconstruction of the logos, we still need to face one
comparatively minor issue. So far we have been examining the Achilles-questions of the
induction. But each of these Achilles-questions (again, ignoring the first) follows a
tortoise question. So what do these tortoise- questions look like? There seem two basic
options:

But by then, hasn't the tortoise moved some amount ahead? Yes.

But before Achilles catches the tortoise, must Achilles first reach the place where

the tortoise is now? Yes.
Alternatively:

But by then, hasn't the tortoise moved to some place up ahead? Yes.

But before Achilles catches the tortoise, must Achilles first reach the place where

the tortoise is now? Yes.

That is to say, the tortoise questions either do or do not overtly mention some place that

the tortoise reaches.

202 In fact, the word vOv plays an essential role in Zeno's Arrow logos. (Physics 239b5-9) Jonathan Lear
(1981) is one of the few scholars to argue, correctly I think, that the argument hinges on the presentness
of vOv. By contrast, many scholars thinks v0v, in the Arrow, simply refers to an instant, present or not.
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In examining these two alternatives, we can recall what we found in the
Racetrack. There we decided that each question (after the first), about reaching a
halfway-point, was preceded by a question about the existence of that halfway-point. We
can view the paired tortoise and Achilles questions along the same lines. In each of the
alternative pairs, the initial tortoise-question introduces a new place for the tortoise, in
one case implicitly, in the other explicitly. And then the ensuing Achilles-question makes
that place a goal for Achilles. So just as halfway-points were introduced as halfway-
points and then made end-points, so the tortoise-questions likewise introduce entities
(places) that will each immediately be employed in a way different from that in which it
was introduced. Given that this entity will undergo a shift in guise from one question to
the next, it is crucial that the existence of the underlying entity not be in dispute. So it
follows that the places should be introduced overtly, as in the second alternative, and not
tacitly, as in the first.

If this reasoning is correct, then we end up with the following logos:

If a tortoise runs from Achilles, can Achilles catch him? Yes.

Must Achilles first reach the place from which the tortoise started? Yes.

But by then, hasn't the tortoise moved to some place up ahead? Yes.

But before Achilles catches the tortoise, must Achilles first reach the place where

the tortoise is now? Yes.

But by then, hasn't the tortoise moved to some place up ahead?

But before Achilles catches the tortoise, must Achilles first reach the place where

the tortoise is now? Yes.

But by then, hasn't the tortoise moved to some place up ahead?

So the tortoise will always keep somewhat ahead? Yes.

And so you say that Achilles will never catch him!

And so it now seems quite plausible that we have reconstructed the Achilles in something

close to its original form.
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Always

When we examine the reconstructed logos, there might seem to be a problem. The
tortoise-questions in the induction each ask about a particular place. But the putative
inductive conclusion, that is, the always-question, asks whether the tortoise is always
ahead, mentioning no place at all. This might seem a problem, in that the alway-question
will not seem to provide an actual universalization of the inductive tortoise-questions,
which it is seemingly supposed to do.

In one sense, this critique is surely accurate: the inductive conclusion is not a
strict universalization of the tortoise-premises. But this need not be a problem. We can
understand the relation of the inductive conclusion to the prior inductive premises not
primarily as a logical relationship, but as a temporal relationship. Indeed, the inductive
conclusion will seem quite fitting if we consider the actual temporal experience of the
answerer.

It might seem that any attempt to grasp the experience, temporal or otherwise, of
the answerer, must be highly speculative, and indeed misguided. But we must make this
attempt if we are to have any hope of understanding the logos. And we can actually point
with confidence to some ways in which we know the answerer's experience of the
Achilles must have differed from our own experience of the same logos.

For one thing, when we consider the Achilles logos, we are liable to see it in toto.
Indeed, I always clearly demarcate it as a single unified thing by printing it isolated in the
middle of the page. We are liable to try and understand it as a while by jumping back and
forth between different lines. By contrast, in the actual performance of the logos,

questions and answers arise and disappear sequentially, never to reappear. Reference to
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prior utterances is possible only via new utterances.

But it is not only the logos that appears to us as a unified whole. It is likewise
with the individual questions therein. We can see each question on the page as a distinct
thing. Indeed, we can see this without even reading the question. And indeed, looking at
the written logos, the individual questions have more salience than do Achilles and the
tortoise. By contrast, for an answerer who is being asked the questions, the questions
themselves, as distinct entities, are most naturally invisible. Instead, what is most salient
to the answerer are the contents of the question. So when the answerer is confronted with
questions about Achilles and the tortoise, his natural response will be to think about
Achilles and the tortoise, as opposed to thinking about a question about Achilles and the
tortoise.

It follows that when the answerer confronts the first question, which is about
Achilles chasing and catching the tortoise, he will think about Achilles chasing and
catching the tortoise.

Next comes the induction. In some respects it is difficult to say what exactly an
answerer would think about as he contemplated the inductive questions. How, for
instance, would he think about the anticipated capture of the tortoise, admitted in the first
question, and acknowledged in each Achilles-question. How exactly would the answerer
imagine the "places" that Achilles needs to reach? I do not know. Perhaps the answerers
differed in their imaginative styles. But two things seem undeniable. Each Achilles
question involves Achilles, but not the tortoise, moving forward. And each tortoise
question involves the tortoise, but not Achilles, moving forward. It thus seems that in

answering Achilles-questions, the answerer will typically think about Achilles, but not
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the tortoise, moving forward. And in answering tortoise-questions, the answerer will
typically think about the tortoise, but not Achilles, moving forward.

It follows that the experience of the answerer in confronting the induction is
something like this: He imagines Achilles moving towards the tortoise. Then he
imagines the tortoise moving away. Then he imagines Achilles moving towards the
tortoise. Then he imagines the tortoise moving away. And this proceeds for as long as
the questioner repeats the inductive questions.

When the answerer thinks about Achilles and the tortoise in this alternating
pattern, the sequence is likely to seem like a sequence of attempted captures and
successful escapes. Each time Achilles tries to capture the tortoise, the tortoise succeeds
in getting away. Of course, the questions do not literally mention anything of the sort.
Instead, it is the temporal pattern of the answerer's own imagination that sets up this
scenario.

To the answerer the paired attempted captures and escapes will naturally appear as
part of the same event, at least once the sequence has become established in his mind.
Each new question will seem to be about an event of this sort, an attempted-capture-and-
escape. So it is not the questions that seem to be repeating themselves; rather, the
attempted-captures-and-escapes seem to be repeating themselves.

Once the induction has been well-established, the answerer confronts the always-
question:

So the tortoise will always keep somewhat ahead? Yes.

The answerer is already confronting a series of attempted-captures-and-escapes, and with

each, the tortoise indeed "keeps somewhat ahead." To the answerer, it will perhaps seem
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quite natural that this sequence will continue, and that the tortoise will always keep
ahead. Indeed, it seems that anyone would be hard-pressed to deny it.

Now recall our original problem. It seemed that the always-question did not
involve a proper universalization of any inductive premise, casting doubt on the
suitability of the always-question as an inductive conclusion. But now we see that the
always-question does, at least, yield its needed answer. It does so by seeming to ask
about the continuation of a sequence that has already been established in the answerer's
mind. The fact that the inductive conclusion seems misaligned with the inductive
premises does not seem to matter.

At this point, two curious facts are evident. First, we see that always most
definitely has a temporal sense. Second, it is the answerer's own imagination that sets the
groundwork for his understanding of the always. Achilles is not actually repeatedly
trying and failing to catch the tortoise. Indeed, Achilles is not actually doing anything.
But the answerer is, actually, in the midst of the logos, imagining that Achilles repeatedly
tries and fails to catch the tortoise. This imaginative experience is actually repetitive, and
in some sense, clearly can continue indefinitely, and perhaps, always and forever.
Although it might seem to the answerer that in answering the always-question, he is
"thinking about" Achilles and the tortoise, he is actually reflecting on the potential
unendingness of his own imaginative experience.

As it turns out, the fact that the answerer reflects on his own immediate temporal
experience in answering the always-question seems to pose a serious problem for what

has often been regarded as the most plausible line of critique against the Achilles.
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The Non-ambiguity of Always

On the whole, critiques of the Achilles have tended to fall into one of two main
categories (even if there are, perhaps, many exceptions). Both types of critique might
seem have their roots in Aristotle's own critique in Physics 7.9, although we will later see
why his critique is rather more complex than either. For now, we will simply consider
why each of these two lines of critique, considered independently, faces a serious
problem.

The first of these broad lines of critique involves assimilating the Achilles to the
Racetrack. There will then be as many strategies for critiquing the Achilles as there are
for critiquing the Racetrack. We will later examine two of these strategies in some detail,
and consider why they are inherently problematic, even as critiques of the Racetrack. But
as critiques of the Achilles, these strategies face a more fundamental problem: the
Achilles is not like the Racetrack.

To be more precise, the Achilles is not a trivially different variant of the
Racetrack. This is most evident when we consider the concluding questions, the
questions that follow the inductions. In the Achilles, two questions follow the induction.
By contrast, in the Racetrack, three questions follow the induction. Moreover, the final
two questions of the Racetrack involve dneipa, things unlimited, whereas dnelpa are not
mentioned at all in the Achilles. It follows that the two logoi are not trivial variants of
each other.

Of course, Aristotle himself says that the two logoi are "the same logos."
(239b18-19) And I myself have already suggested that both logoi somehow depend on

the temporal experience of the answerer. We will examine each of these issues in due
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course. But what should not be obvious is that any approach which immediately
assimilates the two logoi is simply inaccurate.

The second broad strategy of critique focuses much more directly on the Achilles
itself, and hence merits much more of our immediate attention. The critique hinges on
the idea that always is ambiguous. On the one hand, always might mean always, when
Achilles is trying to catch the tortoise. On the other hand, always might mean forever.
The critique says that the logos involves a confusion between the two meanings.
Intuitively, it is not difficult to see why this type of critique might seem to pose a problem
for the logos, but of course, everything hinges on the details.

Aristotle might seem to offer the first known version of this objection
(239b26-29), although we will see in Chapter 8 that this is not exactly correct. But even
if we suppose that Aristotle does attempt to offer a variant of this objection, we ought to
be surprised, for Aristotle does not offer a dialectical disambiguation. He does not draw
a distinction. And that is surprising, since the objection, at least as I have framed it,
involves an ambiguity, and would seem to mandate drawing a distinction as the correct
response, just as with the Racetrack.

Curiously, what we will find is that the ambiguity-objection simply will not work
as a dialectical objection. Our immediate concern will be to examine why this is so. But
it might seem that I am critiquing a straw man: I do not know of anyone who has ever
formulated the ambiguity-objection as a dialectical objection. And yet that is not my
problem, it is the problem of the critics. The Achilles, as we have now discovered, is a
dialectical logos. Hence, if the ambiguity-objection is to work at all, if it is to hit the right

target, then it seems that it should work as a dialectical objection. But it does not.
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In Chapter 8, we will more directly examine Aristotle's own objection. And we
will shortly consider a variety of quite specific problems faced by other ancient and
modern critics. But for now we may put aside all of these commentators, and directly
examine the issue of whether the ambiguity-objection can be formulated as dialectical
critique.

Recall the words of Socrates in the Euthydemus. Socrates is afraid that he will
answer a question, "taking it" one way, while the questioner will employ the question
"taking it" in another way.”” (295c4-6) We found that this was precisely the situation for
which Aristotle prescribed "drawing a distinction". In other words, if a logos employs an
inherently ambiguous question, a problem arises for the answerer if the answerer answers
it assuming one interpretation, but the questioner employs it assuming another. As we
have seen, the remedy for the answerer is to distinguish the interpretations.

Is this the situation that we have with the Achilles? Consider the final lines:

So the tortoise will always keep somewhat ahead? Yes.

And so you say that Achilles will never catch him!

If the never-claim is to follow from the always-claim, then it seems the always in the
always-claim must mean something like forever. So we might say that the questioner
employs the always-claim so that always means forever.

But what about the answerer? What does he mean by always when he answers the
always-question? The always-question comes after the inductive premise. And each of
the inductive premise pairs involves an attempt by Achilles to catch the tortoise. So

naturally it seems that the always in the always-question will mean always, when

203 Recall that Socrates uses the word voAaupdvow, literally "take up".
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Achilles is trying to catch the tortoise. If we temporarily ignore any potential objections
arising from our earlier discussion of always, we can certainly allow that the answerer
does seem to construe always as meaning always, when Achilles is trying to catch the
tortoise.

So the answerer answers the always-question taking always to mean always, when
Achilles is trying to catch the tortoise. But the questioner uses the question as grounds
for a premise that takes always to mean forever. So this might seem a perfect opportunity
for drawing a distinction.

But this is simply not the case. The logos breaks down only if always, when
Achilles is trying to catch the tortoise fails to mean forever. That is to say, it breaks down
only if these two temporal modifiers range over different spans of time. And hence it
breaks down only if always, when Achilles is trying to catch the tortoise ranges over
some finite time, in contrast to the unlimited time of forever.

But now we see the problem. The logos does not actually involve the complex
phrase always, when Achilles is trying to catch the tortoise. Instead, the always-question
simply involves the word always (&el). And we have seen that the answerer, in answering
this question, reflects on the unendingness of his own imaginative process. Indeed, he
imagines Achilles pursuing the tortoise into the future, unendingly. He most certainly
does not construe al/ways in such a way that it could, even in principle, encompass merely
a finite time.

The ultimate problem with the ambiguity-critique, as I have formulated it, is that it
construes always as a universal quantifier. On this interpretation, always might mean

always, when Achilles is trying to catch the tortoise, or it might mean always, forever.



180
On this interpretation, we can say that the actual meaning of always is the same in both
cases: in both cases its meaning is constituted by the fact that it is a universal quantifier.
What distinguishes the cases is simply the scope of the quantifier. And this is merely a
semantic distinction. The scope of always in the first case is given by the words when
Achilles is trying to catch the tortoise, and in the second case by forever, and certainly
these phrases do not mean the same thing. But in principle, they might apply to the same
time span, or they might not, depending on whether Achilles is or is not forever chasing
the tortoise. So in this scenario, the actual scope of always, when Achilles is trying to
catch the tortoise, whether a finite time or an infinite time, is mediated by the fact that
always is a universal quantifier that ranges over whatever time within which Achilles is
trying to catch the tortoise.

The problem with this approach is that in the actual logos, there is no such
linguistic mediation. The answerer does not construe always via some phrase which
might or might not apply to an infinite time. Instead, he interprets always via his own
immediate temporal experience. The always-question is asking him whether the temporal
repetition which he is currently experiencing can always continue. The unendingness of
the always is thus immediate, not mediated, and is inherent in the answerer's own
understanding of the always-question.

What this means is that a dialectical disambiguation of always seems inherently
problematic. The answerer himself, in answering the always-question, construes always
as meaning forever. But this is precisely the meaning that the questioner needs if the
always-question is to serve as the ground for the ensuing never-question, which proffers

the conclusion of the logos. It thus seems that always (&ei) is not ambiguous in standard
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dialectical fashion, and hence that the logos cannot be resolved by drawing a distinction,
at least not against always.

A Finite Time?

We have seen that the ambiguity-critique fails because always is not a universal
quantifier that could even potentially range over a finite time. Instead always always, in
the logos at least, means forever.

Of course, it does not seem that anyone has ever actually formulated the
ambiguity-objection in precisely the version that I have critiqued. And this is not
surprising, since the Achilles is generally not recognized as a dialectical logos. But we
might well put aside the details of the dialectical critique, and attempt to consider the
ambiguity challenge from a broader perspective. We might ask: Is there any way in
which the logos might somehow involve a confusion concerning the scope of a universal
quantifier? More precisely, is there any way in which the logos might hinge on the
confusion of a finite scope and an infinite scope? Indeed, does the logos, in this way,
involve the confusion of a finite time with an infinite time?

If the logos were to somehow "confuse" a finite time with an infinite time, then
one thing is clear: the logos must somehow actually involve a finite time. It obviously
cannot confuse two things unless it somehow involves both. So: in what sense doe the
logos involve a finite time?

It certainly does not do so explicitly. Indeed, the logos makes no references to
time spans at all.

This leaves the possibility that the logos somehow implicitly involves a finite

time. Here, of course, everything hinges on the details. One possibility is that the very
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initial admission that Achilles does catch the tortoise amounts to an admission that he
does so in a finite time. Now this might seem straightforward, but the inference is by no
means trivial, involving as it does, a shift in ontology, the apparent introduction of such
things as "times." Since Aristotle himself approaches the logos along these lines, we may
defer discussion of the issue until Chapter 8.

I do not see how the logos, as it actually existed, might be said to implicitly
involve a finite time. But if we put aside what now appears as the historical logos, we
can easily see one way in which the Achilles might implicitly involve a finite time. This
would be the case if the logos were to assume that Achilles and the tortoise ran with
uniform speeds. If they do so, and if Achilles is faster, then Achilles will certainly catch
the tortoise in a finite time. And if we know their speeds, or the ratio between them, then
we can calculate, in various ways, the actual finite time in which Achilles will catch the
tortoise.

The assumption of uniform speeds plays a central role in one influential variety of
critique of the Achilles, the critique that suggests that the mathematical notion of a
convergent series enables a resolution of the apparent paradox. This sort of critique
typically involves an assimilation of the Achilles to the Racetrack, and ultimately arises
from a misreading of Aristotle's analysis of the Achilles. We will therefore again defer
discussion until Chapter 8.

Historically, the idea that the logos does involve uniform speeds dates back at
least to Themistius®* and Simplicius. But we simply do not find this idea in the logos

itself. Indeed, we find no reference whatsoever to any sort of measurable quantities.

204 200,1-8
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(And we certainly find no reference to times, distances, or motions, the three varieties of
continuous quantity discussed by Aristotle in Physics Z.)

It even seems unlikely that the logos referred to anyone using comparative or
superlative terms like "fastest" or "slowest." Aristotle himself uses such terms in
recounting the Achilles (239b14-25), but we have already seen why such terms likely
result from Aristotle's own generalization of a concrete logos involving Achilles and the
tortoise. There is no reason for the logos to mention that Achilles is faster, as that is
obvious. And we have seen that Aristotle counsels questioners against employing such
generalizations in the actual performance of a logos. (Topics 164a6-7)

As for uniform speeds, not only is there no evidence for them, it is fairly evident
that they would be absurdly out of place in a dialectical logos. Remember that a
questioner cannot simply assume what he wants: he needs to gain the assent of the
answerer. But there is no reason for an answerer to grant that Achilles and the tortoise
move at uniform speed: what in actual life moves at uniform speed? Even if the
answerer tried to slip the assumption in without explicitly asking about it, perhaps by
building it into the opening question, the answerer would still have grounds for objection.
He could simply point out that the questioner is incorporating an absurdity into his
question. In a contentious contest before an audience, this would effectively stop the
logos before it even began.

On the whole, there can be little doubt that the dialectical Achilles involved no
uniforms speeds: there is no evidence for them, the logos works well enough without
them, and their employment would actually be detrimental to the questioner. The

introduction of such notions into the Achilles most likely results from the theoretical
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appropriation of originally dialectical arguments, although it is an open question as to
who first introduced them and when.

The fact that the Achilles does not posit uniform speeds means that the uniform
speeds cannot be used to determine a finite time, and hence that this finite time cannot
serve as the scope of always. J. A. Faris presents a recent version of the ambiguity-

205 He assumes that the Achilles does

critique that succumbs to precisely this problem.
require uniforms speeds, and shows how the existence of uniform speeds can be used to
determine a finite time. And he charges that this finite time is the proper scope of always,
but that the Achilles illicitly construes always as meaning always, at any time. But,
clearly, this critique breaks down if the Achilles requires no uniform speeds.

Many commentators, among them Faris himself, have actually recognized that the
Achilles seems to work without any assumption of uniform speeds.”® Their discussions
bring to light a surprising fact: Achilles does not actually need to catch the tortoise, even
though he is faster. If we temporarily put aside issues of historical and physical

absurdity, we cans easily demonstrate this mathematically.””” Suppose that Achilles takes

one second to advance one meter to the tortoise's starting position, during which time the

205 See Faris (30-33). Curiously, Faris presents three reconstructions of the Achilles, this being the
second. Faris himself seems to think that he is presenting them in order of decreasing plausibility as
historical reconstructions. But I think that precisely the reverse is true. In his first reconstruction, he
requires the impossibility of going through an infinite series, being influenced by Aristotle's
comparison of the Achilles to the Racetrack. (29-30) With his second version, Faris, rightly, in my
view, ignores Aristotle's extended analysis of the Achilles (Physics 239b18-29), which assimilates the
two logoi, and bases his reconstruction on Aristotle's initial exposition. (239b14-18) So the second
version abandons the infinite, but nonetheless retains the unhistorical supposition of uniform speeds.
On Faris' third version, see footnote 28.

206 Faris' third version of the Achilles, which he does not develop as thoroughly as his prior versions, is
closest to my version and involves no uniform speeds. (33-34) In proposing this version, Faris follows
Zinkernagel (1971) (cf. Zinkernagel (1965)) and Grotton-Guiness (1974), who himself discusses
multiple influences on his proposals, among them some oral comments of Karl Popper. These
philosophers present some stimulating thoughts about the Achilles, but it would take us too far afield
to fit their ideas into our current historical investigation.

207 This illustration is based on Faris, pp. 33-34.
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tortoise advances one-half meter. Then suppose Achilles takes one second to move one-
half meter to the tortoise's new location, while the tortoise proceeds another quarter
meter. And thus Achilles always takes one second to reach his target, while the tortoise,
in the same time, covers half the distance of Achilles. Since Achilles always covers a
greater distance in an equal time, Achilles will always be faster. But he will nonetheless
never catch the tortoise. In this scenario, Achilles covers as many meters as 1 + 1/2 + 1/4
+ 1/8 + ... . Since this series converges, or, we might say, sums, to the limit 2, Achilles
spends forever pursuing the tortoise over a finite distance.

We can modify the given scenario so that Achilles spends forever pursuing the
tortoise over an infinite distance. Suppose that, just as in the prior scenario, Achilles
moves one meter in the first second, with the tortoise moving one-half meter. But then in
the second second, Achilles advances one-half meter, with the tortoise advancing one-
third meter. In the third second, Achilles advances one-third meter, and the tortoise one
quarter meter. And thus Achilles covers as many meters as 1 + 1/2 + 1/3 + 1/4 + 1/5
+ .... Unlike the earlier series, which converges, this new series diverges, and has, we
might say, an infinite sum. Thus Achilles runs forever, and covers an infinite distance,
never catching the tortoise even though he is always faster and continually getting closer.

This latest scenario enables us to see why there is a flaw in the critique of the
Achilles offered by Jonathan Barnes.”® Barnes correctly notes that the Achilles does not,
and need not, involve a supposition of uniform speeds.”” But he presents a critique that
is a variant of the charge that always is ambiguous. In his version, however, what is

ambiguous is not a universal quantifier ranging over times, but rather a universal

208 Barnes (1982), pp. 274-5.
209 Ibid., pp. 273-4.
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quantifier ranging over points along the trajectory of the runners. And just as other
versions of the ambiguity-critique fail because they illicitly suppose the existence of a
finite time that is nowhere sanctioned by the logos, so does Barnes' critique fail because it
illicitly supposes the existence of a finite distance. Barnes simply assumes, without
warrant, that there is a point beyond any point reached by Achilles, a point that may then
be outside the limited scope of the universal quantifier. But as we now see, this is not
licensed by the logos. Since the logos does not require the runners to run at uniform
speeds, they may very well spend forever traversing an infinite space, eventually reaching
every point therein.

The dialectical Achilles, as we have seen, involved no measurable quantities, and
hence no numerical series, convergent or divergent. But the mathematical scenarios,
inasmuch as they are compatible with the dialectical Achilles, nonetheless confirm a
surprising result: it really is not inevitable that Achilles will catch the tortoise.

Of course, whether this result should seem odd depends significantly on our initial
presumptions. It is commonly believed that the Achilles is a paradox, and hence that it
"proves" as false what is actually and obviously true. So once we now recognize that,
even by the presuppositions of the logos, Achilles need not actually catch the tortoise, it
might seem that the paradoxical nature of the logos is undermined.

But this is highly misguided. The Achilles was not a "paradox" in the abstract, but
a dialectical logos. So it does not even purport to prove as false an obvious truth. That is
to say, it does not purport to do so in the abstract. Rather, what it purports to do, and
typically does do, is to force the answerer to seemingly deny something that he has

already affirmed. Whether Achilles actually catches the tortoise, or actually would, if he
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actually chased the tortoise, is not immediately relevant. What matters is that the
answerer affirms the capture and then denies it. And the logos successfully brings this
about.

At this point, we can recap what we have and have not accomplished. We have
reconstructed a fairly plausible rendition of the dialectical Achilles. But we have not as
yet found any plausible dialectical defense strategy. What is perhaps the most popular
variety of contemporary critique (apart from those critiques that assimilate the Achilles
with the Racetrack), the critique that charges that the logos involves a confusion between
a finite and an infinite scope for the universal quantifier always, fails because the always
in the logos is not a universal quantifier at all. It is a temporal adverb, which the

answerer understands by way of his own potentially unending temporal experience.

We are by no means done with the Achilles. We will later examine the way in

which Aristotle himself attempts to resolve the logos. But first we will return to the
Racetrack. Just as the answerer's temporal experience plays a central role in the Achilles,

so it does in the Racetrack, but in a much less obvious fashion.
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Chapter 6
These Things Unlimited

The Racetrack and the Achilles

In examining the Achilles, we discovered that the logos depended in an essential
way on the answerer's own temporal experience. And this proved to pose a problem for
one of the most popular contemporary critiques of the argument, the critique claiming
that always is ambiguous. We found that this critique could not easily be formulated as a
dialectical response. The Racetrack turns out to be quite similar to the Achilles in this
respect. Like the Achilles, the Racetrack also depends on the answerer's own temporal
experience. And just as with the Achilles, the most popular critique of the Racetrack
seems to face an inherent difficulty in being formulated as a dialectical response, the
difficulty once again arising from the role of the answerer's temporal experience.

Recall once again the Racetrack logos:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

And in between the start of the stadion and the halfway-point, is there another
halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
Is it always necessary to pass through the halfway-point? Yes.

Are these halfway-points things unlimited? Yes.

Is it possible to pass through things unlimited? No.

And so you say that the runner cannot get through the stadion!

Now recall as well the final steps of the Achilles:
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So the tortoise will always keep somewhat ahead? Yes.
And so you say Achilles will never catch him!

I suggest that the best way to understand the relationship between the logoi is to
compare the always-question of the Achilles with the unlimited-question of the
Racetrack. More specifically, we should compare the way in which the always-question
supports the ensuing never-thesis with the way in which the unlimited-question supports
the ensuing impossibility-thesis.

In some intuitive sense, it is easy to see why there might be a similarity between
the paired lines of the two logoi. In both the always-question of the Achilles and the
unlimited-question of the Racetrack, there is an affirmation of some kind of
unlimitedness. Then each logos follows by inferring the negative consequences of this
unlimitedness as concerns some sort of action. In some sense, the connection is clear.
But there also seems to be a significant difference between the cases. The always and
never lines of the Achilles both seem, at least implicitly, to involve Achilles. By contrast
the unlimited and possibility lines of the Racetrack do not seem to involve the runner of
the stadion. But this difference turns out to be something of an illusion: what really
matters in each case is what the answerer himself actually does in the midst of the logos.
And what he does, in each case, is to engage in a repetitive process of imagination that he
can continue unendingly. In some sense, the question of what this imagination is
supposed to be about turns out to be irrelevant.

Imagining Halfway-Points
As we did with the Achilles, here with the Racetrack we may begin by considering

how the answerer would think about the induction. And again, as with the Achilles, we
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should again acknowledge the inherent difficulty: we may not know for certain what
answerers typically imagined, and it may well be that answerers had different imaginative
styles. And yet if the Racetrack depended essentially on forcing the answerer to consider
his own imagination, as I think it did, then we must likewise consider such imagination or
else abandon discussion of the Racetrack. In truth, we may actually draw some fairly
firm, and surprising, conclusions about what the answerer must have imagined.

With the opening question, the answerer most certainly imagines a runner running
the stadion. Indeed the runner is probably competing with other runners before a crowd.
This is beyond doubt what any novice answerer would imagine, before the Racetrack has
become institutionalized. It is certainly not what most philosophers today would first
imagine when recalling the Racetrack paradox.

Next comes:

Must he first reach the halfway-point before the end? Yes.

On an actual dromos, a racetrack, it seems that both the end and the halfway-point would
have been visibly marked, typically by wooden posts.*'’ Given the prominence of public
festivals in Greek life, it seems likely that most early participants in the logos would have

seen an actual stadion race.*"!

Hence when an answerer heard the logos asking whether
the runner must reach the halfway-point before the end, he would naturally imagine a
runner reaching a wooden halfway-post before a wooden end-post. For anyone who had

seen a stadion race, the question would not be merely theoretical, but would rather be

asking for a recollection of something one has actually seen.

210 Romano (p. 64, cf. 49-65) depicts such wooden markers in his reconstruction of a Corinthian dromos
from c. 500 B.C.

211 As is well-known, Plato's Parmenides depicts Zeno and Parmenides attending the Great Panathenaea
festival (127a7-b1), which included athletics.
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In the case of someone watching an actual stadion race, the halfway-post and end-
post are quite literally visible things. And likewise for someone who recalls a stadion
race that they have seen in the past: they recall the halfway-point and the end-point as
visible things. And the same goes for anyone, like you or I, who has presumably never
actually seen a stadion race, but merely imagines it: we imagine the halfway-point and
end-point as visible things.

It is rather difficult to say whether every early participant in the logos would haves
seen an actual stadion race. But this ultimately does not matter, since consideration of
actual stadia has pointed us towards a more general truth: it seems that anyone who
imagines a runner reaching a halfway-point before an end-point will imagine the halfway-
point and the end-point as visible things, be they wooden posts or not. And the reason is
that there simply is no way to imagine anything other than as a visible thing. Imagining
just is imagining visible things.

This claim might seem somewhat contentious, but this is partly due, I think, to
terminological ambiguity. In contemporary parlance, the verb "imagine" is commonly
used in an abstract fashion, to mean something like "suppose" or something like "think,
but for misguided or non-rational reasons." But this is not how I use the term here.
Instead, I think I may fairly coherently speak of the concrete experience of imagination,
an experience otherwise like the experience of perceiving, but not produced directly via
perception. Philosophers and scientists may debate the nature and significance of
imagination, but it seems fairly clear that many, if not most, or all, non-blind members of
our society imagine things routinely. (As do some of the blind.)

It is certainly not obvious that the dialectical Racetrack involved the imagination
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of visible halfway-points and end-points. But it is, I think, historical fact. What makes
this likely is the affinity between imagining and remembering. There does not seem to be
any sharp distinction between the experience of imagining and the experience of
remembering, apart, of course, from the question of whether one actually experienced the
event in question. But this distinction is only relevant if we are concerned with the
epistemological status of memory and imagination, whereas here we are concerned with
the experiences themselves.

Given that the stadion was an actual athletic event, it is the sort of thing that many
dialectical answerers would remember seeing. But even if someone had never seen it, he
would have heard about it, and so would have already imagined it in ways akin to
remembering. Thus every answerer participating in the dialectical Racetrack would
initially construe it as being about an actual sort of event that he had already seen or
imagined. And this is manifestly different from modern presentations of the Racetrack.
Today, oral and written presentations of the Racetrack typically occur in the midst of
some broader discussion of philosophy, mathematics, or physics. These discussions are
certainly not about reality as it is naturally perceived, and so one ends up seeing the
Racetrack first and foremost as some theoretical illustration or puzzle. And so the ways
in which one thinks about it are shaped by the ways in which one is thinking about the
broader context in which it is embedded.

While it may well be true that imagination, or as some might say, visualization, is
essential to the practice of modern mathematics and to any modern theoretical discipline,
it is also widely accepted that the content of modern mathematical claims is not tied in

any direct way to imagination. One can often visualize one and the same mathematical
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claim in multiple different ways, and skill in theoretical disciplines often depends on
developing this very ability. And this differs markedly from ancient mathematics,
wherein, as we have seen, the very meaning of mathematical claims is directly dependent
on visible diagrams.** In general, it is the linguistic and logical structure of modern
mathematics that takes it, for better or worse, beyond what can be achieved by
mathematics dependent on direct visualization.

All this goes to show that today, the Racetrack, while not necessarily always
presented as an inherently mathematical issue, is almost invariably presented in a
mathematics-laden context, and hence in a context where the separation of content and
imagination is firmly entrenched. (And this is true no matter how any writer or lecturer
actually employs diagrams in their presentation of the Racetrack.) By contrast, a
dialectical logos is always presented as decontextualized.””® And hence the Racetrack
logos appears to be about exactly what it appears to be about: a runner and a racetrack.
And so the answerer thinks about the runner and the racetrack in much the way he would
normally think about a runner and a racetrack, by imagining them as real things.

Recall that the Racetrack logos, unlike many modern presentations of the

argument, needs to be easily comprehensible to the typical person. The use of

212 By no means do I wish to make the false claim that seeing the same thing in multiple ways is a modern
phenomenon (even if it may well be a learned and culturally dependent phenomenon). To a careful
reader of the dialogues, it is clear that a central part of Plato's genius consists of doing just that.
Likewise, Euclidean proofs depend essentially on repeatedly re-envisioning one and the same diagram,
chopping it up in different ways. Where the difference lies is in the objects of mathematics. With
Euclid, a triangle looks like a triangle, a circle like a circle, and straight lines like straight lines
(although there may be exceptions in reductio proofs.) But modern mathematics deals with unfamiliar
objects, like "functions", which will often be visualized, but for which there is no necessary mode of
visualization. And likewise modern mathematics will routinely involve the visualization of familiar
objects in unnatural ways. As is well-known, "straight" lines in certain non-Euclidean spaces are
routinely imagined as curved.

213 More precisely, competitive logoi were certainly presented as decontextualized, and this is what Zeno's
motion logoi were. But certainly oral logoi could have been embedded in broader discussion contexts,
much as Plato often portrays.
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imagination helps to make this plausible. To imagine a runner and a racetrack requires no
training of any sort. And hence it is easier than consciously trying to represent the
elements of the logos by means of any sort of symbols or diagrams. And it is easier than
trying to isolate the seemingly relevant theoretical components of the logos for abstract
discussion. But notice that this ease places the answerer in a potentially dangerous
position. On the one hand, he is not focused on abstractions or representations, things
evidently different from what they are abstractions or representations of. On the other
hand, he is not focused on an actual runner and an actual racetrack. Instead, he focuses
his attention on his imagination of the runner and the racetrack, and hence on something
that inherently seems to be what it is not.

Since the answerer thinks about the runner and the racetrack as real visible things,
then he will surely likewise think about the halfway-point and the end as visible things
within the visual setting of the racetrack. This is undoubtedly true with the end and the
initial halfway-point, which could literally be seen on an actual racetrack. But now it
seems fairly clear that as the answerer passed through the induction, he would imagine
each new halfway-point as a visible thing. And the reason we can be sure of this is that
as the induction proceeds, new halfway-points are contrasted with old halfway-points. So
the answerer is forced to think about each new halfway-point in the same way as the most
recent old halfway-point. And since he is visually imagining the old halfway-points, he
will then visually imagine the new halfway-points.

As for how the runner himself figures into the answerer's imagination, we can
allow for a degree of ignorance. We might even say that the ultimate effect of the runner

is to contrast with the concrete goals he is pursuing, the visible halfway-points. Indeed, it
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is the runner questions of the induction for which imagination is particularly crucial.
With the halfway-point questions, the answerer could possibly answer rather
unreflectively, without clearly imagining anything at all, on the grounds that, of course,
there is a halfway-point between anything and anything. But with the runner questions,
one goal for the runner is contrasted with another, and here some sort of imagination is
essential.

In saying that halfway-points are visibly imagined, we need make no presumption
concerning how. While the initial halfway-point may well be a wooden post, we should
certainly not presume this is so with the others, since there is obviously not a whole series
of wooden halfway-posts in reality. Indeed the imagined halfway-points need not be
particularly distinct. Nor need the answerer at all reflect on the nature of the things he is
imagining. Indeed, we should presume he does not. In particular, we should presume he
does not reflect on the ontological distinction between halfway-points themselves,
whatever they are, and markers that mark halfway-points. Remember that the answerer's
focus is on the runner, a man, and to imagine a runner running to a halfway-point, and to
imagine a runner running to some marker that visually marks a halfway-point is to do one
and the thing.

As counterintuitive as it may seem, one thing that we can say for sure is that,
inasmuch as halfway-points are imagined as visible, they are imagined as possessing size.
And this is true despite what anyone, including the answerer, might think about the nature
of halfway-points. But again, this is not likely an issue an answerer is thinking about at
all. We may thus conclude that each new runner question of the induction introduces a

new visible and sizable halfway-point to the runner's imagination.
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At the conclusion of the induction, the answerer faces the always-question. His
situation is much as with the always-question of the Achilles. The induction has set in
motion a repetitive imaginative process. So to the answerer, what the always-question
appears to be asking is whether this repetitive process can always continue. The always
is thus a temporal adverb that the answerer understands via his own immediate temporal
experience.

We should not be misled by the apparent difference between the always-questions
in the two logoi. In the Achilles, successive inductive questions might seem to place
Achilles later and later in his time frame. By contrast, in the Racetrack, successive
inductive questions seem to place the answerer earlier and earlier in his time frame. So
the temporal always, which seems to signify an unlimited future, might seem appropriate
in the case of the Achilles, but not the Racetrack. But this is utterly mistaken. What
matters in each logos is the temporal experience of the answerer. He interprets the
always in light of what is actually happening to him. He is the one being questioned. The
logos does not ask him to take the perspective of Achilles or the stadion runner, and so
there is no reason why we should expect him to do this of his own accord.

There is, however, a difference between the always-questions. In the Achilles, the
always-question is the key to the whole logos. By contrast, in the Racetrack, the crucial
question is the unlimited-question, for which the always-question sets the stage.

Recall the unlimited-question:

Are these halfway-points things unlimited (dneipa)? Yes.

For the moment, let us put aside the obviously important word dmneipa, and instead

consider the seemingly banal phrase "these halfway-points".
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Of course, being English, the phrase "these halfway-points" did not occur in the
logos. In Greek, this phrase would likely read tabta ta nuiceix. In his possibly
abbreviated report of the question, Aristotle simply writes tabta (these [things]) (263a6),
obviously referring to a collection of halfway-points. Perhaps the logos sometimes did
the same. Or perhaps the logos omits the demonstrative, simply mentioning ta nuiceia
(the halfway-points). Whatever the wording of the phrase itself, the unlimited-question
clearly does contain a phrase the referent of which is a collection of halfway-points. And
hence we can ask: how does this referent get established? How does it get attached to the
phrase that refers to it?

We earlier considered three ways in which the referent of a plural term might get
established: by enumeration, by the extension of a sense, and by acquaintance. It is
obvious that the referent of the Greek "these halfway points" is not established via
enumeration. This is true despite the fact that a collection of halfway-points has been
enumerated, in the induction. But this enumerated collection of halfway-points is
obviously a finite collection. And we know that the answerer admits that the halfway-
points are "things unlimited." This means that he does not take the referent of "these
halfway-points" to be simply the enumerated finite collection.

More curious is the fact that the referent of the Greek version of "these halfway-
points" is not established via the extension of some sense. That is to say, the Greek
phrase, whatever it was, clearly did not have a sense that in itself established an extension
that was infinite in number. While expressions like "these halfway-points", "the halfway-
points", and "these", might refer to an infinite collection, they need not. And hence such

expressions are quite different from expressions like "the prime numbers" or "{x:x=1/2",
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n=1..0}". These expressions pick out their infinite extensions directly via their senses.
Many modern versions of the Racetrack involve expressions of a similar sort. But it
seems clear that the dialectical Racetrack involved no such thing.

While "these halfway-points" certainly did not pick out an infinite extension via
its sense, we might wonder whether the dialectical logos actually contained some longer
phrase that actually did, a phrase that somehow specified precisely which halfway-points
were involved. Consider, for instance, "the halfway-points the runner needs to reach in
running the stadion". This phrase does seem to pick out a specific referent via its sense.
But on any natural reading of the phrase, the collection it picks out seems to consist of
one halfway-point, the halfway-point of the stadion. In a sense, we have already
encountered this issue earlier. Any phrase that captures the full infinite collection of
halfway-points will somehow need to do so by referring to the full scope of the runner's
task in running the stadion. But by turning the answerer's attention back to the full
stadion, the effect of the induction is undermined. The series of "halfway points" is no
longer a series of halfway-points, that is, halfway-points of the original stadion. It
follows that the imaginative induction is much more plausible than the reference via
infinite extension.

To a modern philosopher, it might not seem to matter much that the infinite
collection be a collection of halfway-points. Perhaps, it might seem, what really matters
is that the runner needs to go through some infinite collection, be it an infinite sequence
of points, of segments, of tasks, etc. On this view, the collection of halfway-points will
simply be a means to establishing that some infinite collection exists. And so the

unlimited-question will read something like:
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And so when running the stadion, the runner must go through points unlimited?
Yes.

Notice that on this view, the problem of picking out a particular infinite collection simply
disappears, since there is no demonstrative or definite reference to the collection. Instead
the question simply requires the existence of some infinite collection.

As many modern Racetrack-style arguments involve formulations of this sort, we
will soon examine them in more detail. But our examination will focus on how they
differ from the dialectical Racetrack. For it seems quite likely that, as a matter of
historical fact, the Racetrack did not involve reference to an infinite collection of

" n " n

"points", "segments", "tasks", or any collection of entities not identified as a halfway-
entities. Indeed, Aristotle, in Physics ©,8 (263a5-6), seems to indicate fairly clearly that
the collections which turns out to constitute "things unlimited" is a collection of halfway-
points. And so we should do our best to reconstruct the logos on this basis.

If the Greek version of "these halfway-points" does occur in the logos, as it seems
to, and refers to its referent not via enumeration, nor via the extension of its sense, then
this leaves the possibility of reference by acquaintance. In our earlier discussion of
reference by acquaintance, we found plural terms referring to pluralities by way of a
listener's acquaintance with a plurality as a whole, irrespective of which particular
members composed the plurality. In the examples we considered, the pluralities were real
external pluralities that one could see. But this is certainly not the case with the
Racetrack logos. No one is looking at a collection of halfway-points. But if one can

visually imagine a collection of halfway-points, as one can, then one can be acquainted

with this imagined collection in much the same way as one can be acquainted with an
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external collection. And hence the imagined plurality can serve as the apparent referent
for a plural term. And this is exactly what seems to happen with the unlimited-question.

Recall that at this point in the logos, the answerer has already encountered an
initial sequence of halfway-points, each of them introduced individually. Then, with the
always-question, the answerer is asked whether the runner will always need to go through
the halfway-point. In effect, he is being asked whether he will always need to agree that
the runner goes through the halfway-points. And this forces him to consider whether he
will go on affirming that the runner goes through halfway-points. And in the process he
will consider some additional halfway-points.

When the unlimited-question comes, there is thus no doubt that "these halfway-
points" has a referent. The answerer has indeed imagined, in succession, a collection of
halfway-points. But the indeterminacy of the members of "this" collection is also
established, inasmuch as the answerer takes it to include additional halfway-points that he
may need to consider. Hence the answerer's situation is much the same situation as with
normal cases of reference by acquaintance: he is acquainted with a plurality that has and
identity more salient than the identity of its individual members.

The unlimited-question asks whether "these halfway-points" are "things
unlimited." The key to understanding why the answerer must apparently answer yes is to
consider the reference by acquaintance in conjunction with the answerer's own temporal
experience. In effect, since "these halfway-points" refers by acquaintance, we might say
that it means, to the answerer, "these halfway-points that I am imagining as part of the
logos." But since the answerer has acknowledged that the runner goes through the next

(in the context of the answerer) and prior (in the context of the runner) halfway-point, the
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answerer has tacitly acknowledged that there need be no end to the context of the logos.
That is to say, there is no end to the potential inductive questions. And hence there is, in
principle, no end to the halfway-points the answerer will need to imagine. What the
unlimited-question does is to turn the answerer's attention directly to this fact: "these
halfway-points" refers to nothing other than the collection he is now imagining, but since
he does not take the identity of the collection to be constituted by the few particular
points he has actually imagined, he can go on imagining members of this collection
forever. Hence the collection itself appears to be a collection of "things unlimited."

The answerer's affirmation of the unlimitedness of the halves depends essentially
on his own internal experience precisely because the very constitution of the collection of
halves is an artifact of his experience. In his mind, the collection seems to have a reality
that precedes the reality of its members. But the truth is that he will construe a halfway-
points as part of this collection precisely insofar as he imagines it as such. And hence, if
he can indeed go on imagining halfway-points forever, as he can, then the halfway-points
in "this" collection that he is imagining will indeed constitute "things unlimited."

The unlimited-question is followed immediately by the impossibility-question:

Is it possible to pass through things unlimited? No
It is not difficult to see why the answerer seems compelled to answer no.

To being with, we should recall the actual meaning of &neipog. For simplicity, I
have been rendering it as unlimited. But we saw earlier that the meaning is much better
understood as unlimited/untraversable, and that we should sharply contrast this meaning
with the meaning unlimited/infinite. If something is untraversable, or if a collection is

untraversable as a whole, then it seems trivially true that it cannot be traversed. And



202
"passing through" seems much the same thing as traversing, so the claim that it is
impossible to pass through things unlimited/untraversable seems merely a truism.
Certainly this is how the typical dialectical answerer would hear things.

The only possible room for debate might seem to lie in the question of who
exactly is doing the "traversing" and how. But here the fact that the impossibility-
question follows the unlimited-question proves crucial. With the unlimited-question, the
person who is doing the traversing is the answerer himself. And the way in which he is
traversing is by imagining. In this context, the impossibility-thesis seems assured. It is
precisely the answerer's ability to go on imagining the halfway-points that assures the
unlimitedness of these "things unlimited." But if the answerer can go on imagining the
halfway-points, then he will indeed never pass through them.

We now see that the situation here in the Racetrack is very much akin to the
situation in the Achilles. With the Achilles, the answerer imagined Achilles moving
ahead into his own, the answerer's, future, always pursuing the tortoise. In the Racetrack,
he imagines an unending series of halfway-points, likewise moving into his own future.
Then, in each case, the ensuing question asks whether there is a conclusion to this
unending process. And in each case, the answer is no. Achilles never catches the
tortoise, and the answerer does not pass through the things unlimited.

In the Achilles, of course, the never-claim concludes the logos. But in the
Racetrack, the impossibility-claim is merely a means to an end. Inasmuch as the logos
seems to have yielded a general absurdity via the answerer's affirmations, the questioner
appears entitled to announce the rejection of the initial thesis, concluding that the runner

cannot indeed get through the stadion. This fact is itself somewhat curious, since the
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Racetrack may well be the only surviving Zenonian argument with this structure, and it
may also be the earliest surviving argument of this type by anyone. But to explore these
questions would take us well beyond the present discussion.

What is clear is that the unlimited- and impossibility-lines of the Racetrack differ
in significant way from the prior always-line and the ensuing conclusion. We have
already seen that these two interior lines parallel the always- and never-lines of the
Achilles. But notice further that while the always-question and the conclusion both
involve the runner, the unlimited-question and the impossibility-question do not. This
makes sense, for we have seen - as odd as it seems to say so - that these two lines are not
really about the runner at all; they are actually about the answerer. The answerer is the
agent who cannot finish imagining the halfway-points; /e is the one who cannot pass
through the "things unlimited". It is the two interior lines "about" the answerer that serve
as the core of the logos, and enable the parallel with the Achilles. Just as with the
Achilles, they involve the answerer moving into his own future. By contrast, the always-
question and the conclusion frame this core, and situate it in a logos that is seemingly

about a runner.

Supertasks?

We now have a fairly plausible understanding of how the Racetrack actually
works, how it forces the answerer to seemingly contradict himself. This is not to say we
fully understand the Racetrack as a whole; it is still quite perplexing. But we have a
sense of how it flows. The Racetrack was, of course, a dialectical logos. And so, as a
way of coming to understand it better, we might consider how potential objections to the

logos would or would not work as dialectical objections, much the same as we did with
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the Achilles, where we considered the dialectical ramifications of the popular charge that
always is ambiguous.

Here with the Racetrack, we will once again focus attention on a highly popular
critique, albeit one that is not today formulated overtly as a dialectical critique. This
critique hinges on the idea that, contrary to the supposition of the Racetrack logos, it is
not actually impossible to pass through an infinity. In what is perhaps the most prevalent
version of this objection, the charge is that the notion of passing through an infinity
involves an equivocation. We will soon examine the details, but it is clear that if the
critique holds up, and the impossibility-thesis is false, then the logos will deduce no
absurdity, and hence will not legitimately proceed to the final step of rejecting the
original thesis. Naturally, what we will need to consider is whether there is any plausible
way to formulate this critique as a dialectical response, and if not, why not.

As with the always-critique of the Achilles, it is once again Aristotle who provides
us with our earliest known version of the charge that the impossibility-thesis is
ambiguous. In fact, he provides us with two versions of this objection. We have already
examined elements of his critique in Physics 7.2, and we will later reconsider it in light of
the dialectical Racetrack as we have reconstructed it. But Aristotle's revised critique of
the Racetrack in Physics ©.8 is actually a revised version of the charge that the
impossibility-thesis is ambiguous, and we will later examine this new critique in Chapter
9. For now, we may ignore Aristotle, and instead consider whether contemporary
variants of this objection can actually be formulated into plausible dialectical critiques.

Among contemporary writers, the charge that the impossibility-thesis is

ambiguous is typically presented in conjunction with one particular two-premise analysis
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of what the Racetrack argument actually involves. In order to best grasp the
contemporary literature, we will first consider how the rejection of the impossibility-
thesis is associated with this two-premise analysis. Then we will proceed to the charge of
equivocation. Finally, we will consider whether this critique can be applied in a
dialectical context.

Today, both historians and more systematically minded philosophers commonly
critique the Racetrack by analyzing it as a two-premise argument, and then critiquing the
second premise, the impossibility-premise. According to Jonathan Barnes, in his
historical assessment, the paradox involves two key premises:

(1) If anything moves, it performs infinitely many tasks.
(2) Nothing can perform infinitely many tasks.**

Barnes himself ultimately critiques the argument by rejecting the second premise.?”” In
his evaluation, Barnes is influenced by Vlastos, also aiming at historical accuracy, who
offers an analogous two-premise analysis, and likewise critiques the impossibility-
claim.*'®

Apart from historians, this two-premise analysis of the Racetrack is significant in
its own right, in that it sets the stage for much contemporary discussion of Racetrack-
style arguments, in particular, the extensive genre of literature dealing with so-called
"supertasks". A supertask is simply an infinite sequence of tasks. Philosophers of

science Earman and Norton write:

214 Barnes (1982), pg. 263.

215 Ibid., pg. 273.

216 Vlastos (1995), pg. 191 et seq. Barnes cites an earlier version of this article as "the best scholarly
study" of the Racetrack and the Achilles. (Ibid., pg. 664)
Faris (1996), also aiming at historical accuracy, offers a similar two-premise analysis, but focuses his
critique on the first of the two premises. (pp. 10-11 et seq.)
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"The archetype of the supertask is Zeno's celebrated "Dichotomy." [i.e. the

Racetrack] ... The standard resolution simply accepts as unobjectionable Zeno's

notion that to complete a journey from A to B, a runner must complete an infinite

number of subjourneys - from A to the midpoint of AB, then from there to the
three-quarter point, etc. but claims that this of itself does not prevent completion
of the journey.?"”
Earman and Norton seem quite accurate in their description of the "standard resolution”,
but thus far, I suggest that we consider the standard resolution as involving two distinct
elements. First is the construal of the Racetrack as essentially a two-premise argument,
the premises demanding, respectively, the necessity and the impossibility of a supertask.
Second is the assertion that a supertask is actually possible.

The contemporary discussion of supertasks appears to originate with Max Black,
although he did not use the term. Black himself actually rejected the possibility of
supertasks, his main target being the popular idea that the mathematical theory of limits
enabled resolutions of the Racetrack and the Achilles.””® In rejecting the possibility of
supertasks, Black critiques the Racetrack and the Achilles by arguing that they err in
requiring the necessity of supertasks.'® It is James Thomson, the coiner of supertask,
who seems to first clarify that what is actually involved in Black's argument is the sort of

two-premise analysis of the paradoxes that we have seen above.”” Thomson offers

support for Black's basic contention that supertasks are impossible, but that the Racetrack

217 Earman and Norton (1996), pg. 232.

218 Black (1950-51). Entitling his article "Achilles and the Tortoise", Black ostensibly focuses his
attention on the Achilles paradox, not the Racetrack, and many other modern discussions follow suite.
This focus on the Achilles is grounded in the assimilation of the Achilles to the Racetrack, and the belief
that the Achilles thus involves a premise along the lines that it is impossible to go through an infinity. But
as we have seen, this is simply not the case. Hence the supertask literature is more profitably considered in
comparison with the historical Racetrack, which does involve such an impossibility-claim.

The assimilation of the two logoi has its roots in a misreading of Aristotle's analysis of the Achilles.
Ironically, this misreading also grounds the well-known "mathematical" resolution of the paradox, which
Black rightly critiques. We will hence examine this issue in more detail in Chapter 8 when we consider
Aristotle's critique of the Achilles.

219 1bid., pp. 80-81.

220 Thomson (1954-5), pp. 89-90.
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does not legitimately require one. In response, offering reasons we will consider below,

Benacerraf critiques Thomson's arguments against supertasks®'

, and Thomson ends up
largely agreeing that he was mistaken.**

Today many philosophers accept that supertasks are possible, even if
counterintuitive, and moreover that the Racetrack falters precisely in rejecting their
possibility. Earman and Norton see Benacerraf as laying the groundwork for this
consensus.””® But the influence of the supertask literature extends even to historians.
Vlastos and Barnes, two of the most characteristic representatives of the analytic style of
history of philosophy, show great familiarity with the modern supertask literature, and as
we have seen, their historical assessments line up neatly with what Earman and Norton
describe as the "standard resolution" of the Racetrack. Indeed, it seems most plausible to
say that this standard resolution was forged by Vlastos and Benacerraf in conjunction, as
each, in their respective highly influential articles, cite repeated conversation with each
other as being particularly formative in the development of their ideas.”*

While the nature and influence of the standard resolution now seems clear, we
should note what it is missing: an argument that supertasks are actually possible.
Benacerraf himself admits that he has no such argument, and limits himself to critiquing
certain arguments against supertasks. Indeed, he acknowledges that he is not sure, even

in principle, how to argue that supertasks are possible.” Barnes takes a similar view.

While he critiques several distinct arguments in favor of the impossibility-thesis, he

221 Benacerraf (1962), pp. 765-784.

222 Thomson (1970), pp. 130-138.

223 Earman and Norton, loc. cit.

224 Vlastos (1995, originally 1966), fn. 18; Benacerraf (1970), pg. 103.
225 Benacerraf (1970), pp. 121-2.
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admits that he has no actual arguments against it.”? On the whole, it seems that
contemporary literature offers few if any positive arguments against the impossibility-
claim.

What we do find is a pervasive claim that the impossibility-thesis involves an
equivocation. This charge has several varieties. Propounding one version, Earman and
Norton write:

Black's fallacy [in endorsing the impossibility-claim] lies in confusion of two
sense of "incompletable" and its allure lies in the ease with which we can slide
between the two senses.””’ An infinite sequence of acts is incompletable in the
sense that we can nominate no last act, the act that completes it. An infinite
sequence of acts may also be incompletable in the sense that we cannot carry out
the totality of all its acts, even though each act individually may be executable. ...
An infinite sequence of acts cannot be completed in the first sense, but that
certainly does not entail that it cannot be completed in the second sense.”®

Earman and Norton thus contrast the incompletability of some last act of the supertask
with the incompletability of all the acts of the supertask. Barnes offers a similar
critique.””

A slightly different charge of equivocation contrasts reaching the last task with
reaching the end of the tasks. David Bostock writes:

The argument which I supplied for Aristotle earlier - viz., that it must be
impossible to come to the end of that which has no end - need not detain us for
long, since it is fairly evident that it rests on an equivocation on the phrase 'come
to the end of'. Certainly an infinite series has no last member, and therefore it is
indeed impossible to come to the last member of the series. But it by no means
follows that it is impossible to finish the series, i.e., to come to a state in which no
member remains outstanding. From the fact that there is no last member it does
not follow that we cannot perform every member.*°

226 Barnes (1982), pg. 264-273.

227 Earman and Norton here refer for discussion to the original version of Vlastos (1995, orig. 1967), pp.
248-251.

228 Earman and Norton (1996), pg. 233.

229 Barnes (1982), pp. 267-9.

230 Bostock (1972-3), pg. 46.
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Vlastos®' offers a similar account. But both Bostock and Vlastos make clear that the two
variant charges of equivocation are actually equivalent. To complete all of a series of
tasks is to reach a point in time at which no more remain to be completed. That is, to
complete all is to reach the end of the supertask, so long as we understand the end as the
point in time at which all tasks have been completed. Without loss of generality, we may
thus say that the equivocation charge contrasts completing the last of the tasks with
reaching the end of the supertask.

Benacerraf offers a critique that on the surface seems to differ. Recall that he is
critiquing Thomson. Thomson had set up a series of thought experiments involving
supertasks. One of them involves a lamp:

There are certain reading lamps that have a button in the base. If the lamp is off

and you press the button the lamp goes on, and if the lamp is on and you press the

button the lamp goes off. So if the lamp was originally off, and you pressed the
button an odd number of times, the lamp is on, and if you pressed the button an

even number of times the lamp is off. Suppose now that the lamp is off, and I

succeed in pressing the button an infinite number of times, perhaps making one

jab in one minute, another jab in the next half minute, and so on, according to

Russell's recipe. After I have completed the whole infinite sequence of jabs, i.e.

at the end of the two minutes, is the lamp on or off? It seems impossible to

answer this question. It cannot be on, because I did not ever turn it on without at
once turning it off. It cannot be off, because I did in the first place turn it one, and
thereafter I never turned it off without at once turning it on. But the lamp must be
either on or off. This is a contradiction.”*
Thomson thus argues that because the end state of the supertask is paradoxical, the
supertask itself is impossible. He offers additional arguments of similar form.

In response, Benacerraf argues, correctly it seems, that Thomson errs in supposing

the nature of the end-state to have been specified by the specification of the supertask

231 Vlastos (1995, orig. 1966), p. 193; Vlastos (1995, orig. 1967), pp. 248-9.
232 Thomson (1970, orig. 1954-5), pg. 94-5. Benacerraf (1970, orig. 1962), p. 107, quotes the same
passage, with slight omissions.
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itself.** In the case of the lamp, Thomson's description has specified the state of the lamp
during the performance of the supertask, but has entailed nothing concerning the state of
the lamp when the supertask has been completed.

We can now see that Benacerraf's critique is a variant of the equivocation charge.
Thomson assumes that the end-time of the supertask, the time at which the supertask has
been completed, is also the end-time of one of the individual tasks, indeed the end-time of
the "last" individual task. Thus, according to Benacerraf, Thomson is confusing the
completion of the last task with the completion of all the tasks and the reaching of the
end-state. And so Benacerraf offers a variant of the equivocation charge.”*

We can use Benacerraf's critique to formulate a quite general version of the
equivocation charge. Thomson had presumed that the numerical end of an infinite series
of tasks coincided with the temporal end of the same series. And since the numerical end
did not exist, he concluded that neither did the temporal end, and hence, that the supertask
could not be completed, that is, could not be completed at any time. But Benacerraf
pointed out that the numerical end did not need to coincide with the temporal end.

Benacerraf is thus distinguishing two sorts of end, and correspondingly, two sorts
of endlessness. On the one hand we have numerical ends, and numerical endlessness.**

A numerical end is simply the member of a series that is ordinally last. On the other

233 Benacerraf (1970, orig. 1962), pp. 107-8.

234 Benacerraf considers some additional scenarios that might not seem to so easily accord with my
analysis, inasmuch as they involve a genie that disappears at the moment of completing a supertask.
(pp- 117-120) So it seems that the agent of the supertask, the genie, does not reach the end-time,
inasmuch as he does not exist then. But he nonetheless has performed the supertask at the end-time
(and no earlier) even if he (oddly) does no longer exist.

235 Alternatively, we might speak of ordinal ends, and ordinal endlessness, to allow for the possibility of
unusual infinite orderings, orderings that have members in the wth position and beyond. Barnes
considers such a case (1982, pg. 268) But as these scenarios take us far from the historical Racetrack, I
will not here examine them further.
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hand, we have temporal ends, and temporal endlessness. A temporal end is simply the
first point after which there is no more of something. The supertask literature concerns,
naturally, supertasks, that is, infinite series of tasks. And it is easy to see how the two
notions of endlessness apply to an infinite series of tasks. Assuming it is ordered like the
natural numbers, such a series is numerically endless. But such a series may or may not
have a temporal end, depending on how the tasks are situated in time.**

I suggest that the different presentations of the equivocation critique often appear
more different than they are due to what might seem a quirk of contemporary English. In
analytic philosophy, the word "infinite" is typically taken to mean "mathematically
infinite," and so it does.”” Hence, to speak of an "infinite series of tasks" is ipso facto to
speak of a numerically infinite series of tasks. And so even if the equivocation critique
charges a confusion of numerical endlessness and temporal endlessness, the word
"infinite" is surely not ambiguous. And hence the ambiguity gets foisted on some
different phrase, e.g. "incompletable", "come to the end of", etc. But we can simplify
things if we simply avoid the use of the word "infinite" in formulating supertask
arguments, and use instead a word that is more plausibly ambiguous, for instance,
unlimited, the word we have been using to render &melpog.

Recall the standard modern two-premise version of the argument, as given by

Barnes:

236 Sorabji (1983, pg. 327) offers yet another version of the equivocation charge. He says that the
Racetrack hinges on the claim that "the task of traversing an infinite series is never-ending." But he
charges that the 'never-ending' is ambiguous. On the surface, he seems to be clarifying the ways in
which a series of half-distances may be never-ending. But closer analysis, I suggest, reveals that he is
actually focusing his attention on an infinite collection of tasks.

237 A. W. Moore (1990) discusses at great length how the notion of infinity has historically fluctuated
between the two poles of, on the one hand, mathematical infinity and, on the other, metaphysical
infinity, or infinity as perfection, the sort of infinity instantiated by the God of the ontological
argument.
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(1) If anything moves, it performs infinitely many tasks.
(2) Nothing can perform infinitely many tasks.”*

We can render this using unlimited. We get:

(1) If anything moves, it performs an unlimited series of tasks.
(2) Nothing can go through an unlimited series of tasks.

We now see how to apply the equivocation critique. We can grant that the first premise is
true if we interpret unlimited as meaning unlimited with respect to number. And we can
grant that the second premise is true if by unlimited we mean unlimited with respect to
time. If the tasks take forever, they cannot all be performed. But the second premise is
false if by unlimited we mean unlimited with respect to number, since it is possible to
perform a collection unlimited with respect to number so long as this collection is limited
with respect to time, that is, so long as there comes a time when no more of the tasks
remain. Or at least this is the view of many philosophers, so I shall grant it for the sake of
argument. The result is that the second premise is true in only one case, and the argument
is only valid in the other case. And hence the argument seems inherently flawed.

Two things make the equivocation charge interesting. First is its prominence.
A wide variety of authors offer some variety thereof. Second, the equivocation critique
has at least some initial historical plausibility. Given that the Racetrack logos does
involve an impossibility-claim, it is initially plausible that some ancient figure, Zeno or
otherwise, might knowingly or otherwise confuse two interpretations of the claim. By
contrast, as we have seen, many other contemporary critiques of the impossibility claim
are effectively critiques of arguments for the impossibility claim, arguments for which,

whatever their intrinsic merit, we have no historical evidence. Our task now is to

238 Barnes (1982), pg. 263.
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determine whether this critique would have any plausibility in the dialectical context.
A Dialectical Resolution?

Recall the final four lines of the Racetrack logos:

Is it always necessary to pass through the halfway-point? Yes.

Are these halfway-points things unlimited? Yes.

Is it possible to pass through things unlimited? No.

And so you say that the runner cannot get through the stadion!

The equivocation-critique contends that there is an ambiguity in the thesis:

Nothing can go through an unlimited series of tasks.

This thesis seems roughly akin to the thesis involved in the impossibility question of the
logos. And hence we ought to consider whether the impossibility-question is likewise
ambiguous, and whether the answerer may respond to this question, and to the logos, by
drawing a distinction.

In the dialectical logos, the ambiguous term will be dnelpa, "things unlimited".
Following the equivocation critique, it might mean things unlimited with respect to
number. Or it might mean things unlimited with respect to time. So it might seem that
the answerer should respond to the impossibility-question by drawing a distinction,

asserting that:

It is not possible to pass through things unlimited with respect to time, but it is
possible to pass through things unlimited with respect to number.

Hence it might seem that the answerer here prevent the questioner from gaining the
needed affirmation of impossibility.

But this is not true. The disambiguation stops the questioner if the thesis he
required was:

It is not possible to pass through things unlimited with respect to number.
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But it obviously does not stop the questioner if the thesis that he required was:

It is not possible to pass through things unlimited with respect to time.

Indeed the answerer grants this very thesis. So we must ask: which of these theses did
the questioner actually require?

The answer, of course, is that the questioner requires an impossibility-thesis, and
an impossibility-question, in which the meaning of dneipa matches the meaning of
dnetpa in the prior unlimited-question. The logos proceeds validly if the two uses of
dnepa correspond in meaning, and it breaks down if they do not. Indeed this is precisely
the case with any potentially ambiguous term. A logos will use a term twice, in different
lines, and if the two uses match in meaning, the logos proceeds, but if they do not match,
the logos equivocates.

So recall the unlimited-question:

Are these halfway-points things unlimited? Yes.

We may reasonably suppose that the answerer does regard these "things unlimited" as
things unlimited with respect to number.>® And so if the logos actually asked about
precisely this issue, then the logos would equivocate. But the logos merely uses the
unadorned term dmnetpa, and so we need to ensure that the answerer does not also regard
the dnelpa as things unlimited with respect to time. But this we cannot do. He does think
that the dneipa are things unlimited with respect to time.

When we earlier examined the unlimited-question, we found that the answerer

construed "these halfway-points" as the halfway points he was imagining in the context of

239 I grant this for the sake of argument. But in reality, the situation is less obvious than it might seem,
given that the Greeks, moreso than our contemporaries, would have associated numerical properties
closely with the act of counting, something that is not mentioned in this version of the logos.
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the logos. And he saw that there need be no end to this process of imagination. This is
precisely why he affirmed that the halfway-points were things unlimited. But the non-
existent end to his process of imagination is clearly a temporal end. He can go on
imagining the halfway-points forever. Thus he himself is admitting that "these halfway-
points" are things unlimited with respect to time.

This means that the equivocation-critique unequivocally fails in the dialectical
context. In answering yes to the unlimited-question, the answerer effectively affirms that:

These halfway-points are things unlimited with respect to time.

But then, in the putative disambiguation of the impossibility-question, he admits that:

It is not possible to pass through things unlimited with respect to time.

This gives the questioner everything he needs, and the answerer is defeated.

What does this ultimately amount to? What have we now determined? In what
sense has the modern critique failed? As far as the dialectical logos is concerned, we
have now seen that the modern critique is an unequivocal failure insofar as it cannot
provide a dialectical answerer with a workable dialectical response. For historians who
have been promulgating the modern critique, this is certainly relevant news. Insofar as
they purport to analyze the historical Racetrack argument, their analyses have missed the
argument. But for non-historians, the news might seem of merely antiquarian interest.
After all, people today are not actually practicing dialectic (at least in the relevant sense),
and hence, whatever today inspires interest in the Racetrack, it is not a desire to actually
win dialectical contests.

Yet the failure of the modern critique in the ancient contest might well have

broader interest. Consider a quite plausible model of what is going on in a dialectical
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exchange. We might suppose that the questioner proposes a proposition, and then the
answerer affirms or denies that proposition. Now it might seem that I have just described
what literally does happen, but not so. In reality, the questioner simply asks questions
and the answerer simply answers. To interpret the answerer as passing judgement on
propositions is to interpret dialectic via an abstract model. Propositions are abstract
entities that may or may not be instantiated in the questions of the questioner or the mind
of the answerer. In any case, we have a model of what is going on, but a rather plausible
model that I suspect many people accept.

Following this theory, if the answerer ends up affirming the denial or his original
thesis, then he must have somewhere committed an error. Since it is evidently possible to
run the stadion, we know that the propositions the answerer has affirmed do not constitute
a sound argument. Hence one of two things must have happened: The answerer might
have affirmed as true a premise he should have rejected as false. Or the answerer might
have accepted as valid an inference he should have rejected as invalid. But in dialectic,
this amounts to the same thing as affirming or rejecting a proposition, since the answerer
will accept or reject an inference insofar as he accepts or rejects the conclusion
purportedly following from the inference. Thus it follows that if the answerer ends up
rejecting his initial thesis, we know that somewhere along the way he must have made an
error and accepted a proposition that he should have rejected. And so we might well take
it as our task to discover what this error is.

Notice that this model of what is going on in dialectic permits a close analogy
between dialectical and non-dialectical arguments. In each case, the arguer — in the case

of dialectic, this being the answerer — will contemplate propositions individually,
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affirming or denying them. His argument will then consist of the sequence of
propositions affirmed, with the caveat that some propositions need to be marked as
inferentially justified.”*® The only difference between dialectical and non-dialectical
arguments will then seem to be the source of the propositions. In the case of dialectic,
they come from the questioner, but with non-dialectical arguments, they come from the
arguer. We have seen that contemporary historians do not recognize the dialectical nature
of the Racetrack, but given our current model of dialectic, we now see that this might not
matter. Many historians do see their task as determining, for apparently unsound
arguments, which premises or inferences were illicitly accepted by their historical
answerer.

We now see that we have failed to determine what the error of the Racetrack
actually is. And so this entails one of two things. On the one hand, there might be some
undiscovered error. And on the other hand, there might be no error. And if there is no
error, then the argument might be sound, which is absurd, or else there might be
something fundamentally wrong with our model of dialectic that requires an error.

Ultimately, we wish to account for the answerer's final answer, and we have
supposed that the way to do so is to find an error in the provision of one of the prior
answers. And what makes this reasonable is that we have been supposing that, in giving
each answer, what the answerer has been doing is rendering judgement on a proposition
that has been provided him by the questioner. But perhaps this is not what is going on at

all.

240 I here presume that the affirmation that a given proposition follows from accepted premises is tacitly
equivalent to the affirmation of the given proposition itself. This does seem correct, even if the
propositions themselves are logically distinct. This might, of course, pose problems, as in “What the
Tortoise Said to Achilles”.



218
To determine whether this is so, we can compare the modern variety of two-
premise supertask argument with the dialectical logos. They are actually more similar
than we have seen thus far, but the similarities serve to highlight the crucial differences.
Recall the version offered by Barnes:

(1) If anything moves, it performs infinitely many tasks.
(2) Nothing can perform infinitely many tasks.**'

These two premises correspond roughly to three questions of the logos:

Is it always necessary to pass through the halfway-point? Yes.

Are these halfway-points things unlimited? Yes.

Is it possible to pass through things unlimited? No.

The impossibility premise of the modern version is roughly akin to the impossibility
question of the logos. But the necessity premise of the modern argument seems to
encapsulate in a single premise what the logos does in two questions.

This difference is not so great as it might seem, as we can divide the modern
necessity-premise into two distinct sub-premises. Consider how Barnes explains the
necessity-premise:

Were he to travel from A to B, b [that is, the mover] would perform infinitely

many tasks: there are infinitely many a;'s between A and B, each of which b must

touch; there are infinitely many distinct propositions of the form 'b touches a;', and
if b reaches B every one of these propositions has been made true.***

Note in particular, and in reverse order, the two claims following the semicolon.**

Barnes tells us that by the time the mover reaches the ultimate goal, he has made true

every member of a certain set of propositions. But Barnes also tells us that this collection

is infinite in number. We can transform these two claims into the language of tasks,

241 Barnes (1982), pg. 263.
242 Barnes (1982), pg. 263.
243 Faris (1996), pg. 11, likewise supports the necessity-premise with two sub-premises.
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employing the term unlimited:

Before a mover completes a simple task, he must complete all of such-and-such a

series of tasks.

This series of tasks is unlimited.
Here the 'such-and-such' might be expanded in various ways. But it is clear that the truth
of the two premises depends on some precise specification of what the 'such-and-such' is.

We now see a difference between the modern argument and the logos. In the
modern argument, if the “this series...” refers to the “such-and-such a series...”, then the
two given premises can form a syllogism. They yield the necessity-premise of modern

supertask arguments:

Before a mover completes a simple task, he must perform an unlimited series of
tasks.

Hence the modern arguments lose nothing by employing the compressed form.

The situation is different with the corresponding questions of the logos. In both
the modern argument and the logos, we find, on the unlimited-line, a demonstrative
reference to a plurality. And in the modern argument, on the prior line, we find a term
that is co-referential with the demonstrative, namely, the 'such-and-such' term, a definite
description. It is precisely because these terms are co-referential that the two premises
can combine syllogistically. By contrast, in the logos, the always-question does not
contain any term that is co-referential with the ensuing “these halfway-points”. Indeed, it
contains no term referring to any plurality, employing only a singular reference to a
halfway-point. There can thus be no simple syllogism, as there is no middle term.

There is a further affinity between the dialectical logos and modern presentations

of the Racetrack. We have already seen that in the logos, the always-question comes at
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the conclusion of an induction. But in modern presentations as well, one of the two sub-
premises for the necessity premise is typically presented as the conclusion to an
induction. Consider, for instance, the version of Faris:

(1) There is an infinite sequence Q, of points between S and F (namely,

the point half-way from S to F,

the point half-way from that point to F,

the point half-way from that point to F

and so on).

(2) If A moves from S to F, when it reaches F it has touched one by one in a

finite time all the points in Q,.

These two premises correspond roughly to the other cases of sub-premises that we have
been considering, although Faris presents them in the opposite order. But here we see
that Faris clearly supports the infinity-premise via an induction. And the same thing is
true in other cases as well.**

There can be no doubt that modern presentations of the Racetrack commonly do
involve inductions. But there might well be confusion as to how these inductions are
supposed to function. In the case of Faris, we see that he uses the induction to build
plausibility for the infinity-premise in the mind of the reader. The same thing is true of
Barnes and Vlastos, who use inductions while laying out diagrams meant to illustrate the
Racetrack scenario, diagrams that they present before offering any formal premises. But
in each case, while the practical significance of the induction is crucial, it is just as clear
that none of these authors regard the induction itself as a component of their actual
Racetrack argument. Instead, they see it merely as an illustrative tool.

In fact, there is a fundamental mismatch between the way that modern authors

typically present the Racetrack argument and the way that they construe what they are

244 Barnes (1982), pg. 262-3; Vlastos (1995), pg. 191.
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doing. Consider again the case of Faris, and his term 'Q,. What does this term refer to?
Does it refer to an infinite sequence of points? If you look up 'Q,' in a dictionary, you
will find no indication that it does? Nor does Faris ever define 'Q,'. Instead, in Faris'
English text, 'Q,' functions as a demonstrative term referring to the collection, seemingly
infinite, that he indicates via an induction. Indeed, in Faris' actual text, the 'Q," functions
in precisely the same way as does the “these halfway-points” of the dialectical logos.
And similar things are true of other authors as well.

But this is not the way in which these authors actually construe their arguments.
We have already seen that modern arguments typically compress the all- and infinity-
premises into the single necessity-premise. And naturally, the syllogistic compression
depends on the middle term actually being a middle term and having a common sense and
referent in both cases. And this will not likely be the case if one of the instances refers,
quite literally, to a collection imagined by the reader. Instead, it is clear that no matter
what symbolic construction contemporary authors actually write in the position of the
middle term, they regard this textual object as merely a placeholder for some definite
description that would unambiguously pick out a collection of points, indeed an infinite
collection.

It follows that there is a mismatch between the way that the infinity premise is
typically presented in modern Racetrack arguments, and the way in which it is construed.
It is presented as the conclusion of an induction, with the universal term not clearly
defined. But it is construed as involving a well-defined definite description.

Whether this mismatch poses any fundamental problem for contemporary authors

unconcerned with history, I do not know. But it does show us directly how the dialectical
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Racetrack differs fundamentally from modern versions thereof.

We earlier examined the modern equivocation critique of the Racetrack and saw
that it failed in the dialectical context because in the unlimited-question, dneipa did not
simply mean numerically unlimited, as the critique required, but also meant temporally
unlimited. 1f the modern argument were likewise to rely solely on demonstrative
reference to a collection established by induction, then this collection would likewise be
unlimited with respect to number and to time, the time, that is, of the reader. The
equivocation critique would thus fail. But modern philosophers avoid this problem by
presuming that, however necessary an induction may be for illustrative purposes, the
argument itself, and in particular the infinity premise, has a semantic determinacy wholly
independent of the reader's understanding thereof.

This is manifestly not the case with the logos, and in particular with the unlimited-
question. Recall the question:

Are these halfway-points things unlimited? Yes.

We have seen that the answerer understands “these halfway-points” as a demonstrative
reference to the plurality that he is actually imagining. And because his imagining is
potentially endless, he will see the collection itself as unlimited with respect to time.

We now see the difference between the modern argument and the ancient. In the
modern case, each premise has a semantic identity independent of the experience of any
speaker, listener, arguer or audience. Barnes, Vlastos, Faris, etc. may construe
themselves as pointing to propositions by means of their written sentences, and obviously
our experience as readers may determine whether we rightly identify those propositions

or not. But our experience does not determine what those propositions are. By contrast,
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in the unlimited-question of the logos, no proposition is passed to the answerer. The term
“these halfway-points” has a referent only via the answerer's imagination, something to
which the questioner has no access.

This result might seem surprising. We might have thought that in critiquing the
modern equivocation critique, we were critiquing an approach that apparently works
against a prominent modern version of the Racetrack, but fails to work against what
seems to be the original version. And so we might then consider how this ancient version
differs, as an argument, from the modern version.”* In fact, we can do nothing of the
sort, at least if by argument, we mean what most contemporary philosophers mean by
argument. As the term is usually understood, an argument consists of propositions, or at
least sentences, that have an identity that is independent of the audience of the sentences
or the propositions expressed therein. But this is not the case with the Racetrack logos.

One of the major themes of analytic philosophy has been the idea that
propositions and arguments can be identified and evaluated quite irrespective of the
psychological states of anyone. But now we see that the Racetrack depends in an
essential way on the psychology of the answerer, not merely for its reception, as is often
the case, but as an element of its own identity.

Although we started by critiquing a particular modern critique, the equivocation
critique, we now see that the problems inherent in this critique will be faced by any
critique that interprets the Racetrack as a collection of propositions and inferences.
Whatever is going on in the logos, we will clearly not understand it by adverting to the

study of these abstract entities.

245 In discussion, Alvin Goldman suggested something along these lines.
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We may now take stock of our situation. We have reconstructed the Racetrack,
and have a plausible sense of how it functions in the mind of the answerer. And we have
examined a widely popular critique of Racetrack style arguments, and found that it fails
in the dialectical context. Moreover, it does not enable us to discover any error
committed by the answerer, despite his fall into absurdity. And fundamentally, the
problem with the modern critique lies in the supposition that the answerer can understand
the logos and the questions therein independently of his own experience of understanding
the logos and its questions.

If the modern critique fails, does Aristotle's critique, or rather, either one of his
critiques, succeed? Is Aristotle able to provide a dialectical solution to a dialectical
logos? This question does not have a simple answer. But we will eventually find that
Aristotle arrives at a critique of the Racetrack logos that does recognize the central role of
the answerer's imagination in yielding the absurdity, a fact that has been largely missed
by scholars. As a first step towards understanding this revised critique, we will need to
examine the counting version of the Racetrack, a version that explicitly introduces the

notion of mental activity into the logos.
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Chapter 7
The Counting Racetrack

The Counting Racetrack

In Physics ©.8, Aristotle discusses two versions of the Racetrack, the second
being a modification of the first, a modification that somehow involves counting. We
have seen evidence that Aristotle's two analyses of the Racetrack, in Physics 7.2 and ©.8,
are both directed against both the original logos and the second version, which I will call
the counting Racetrack. We must thus examine the counting Racetrack before we
proceed to a discussion of Aristotle's critiques.

Recall Aristotle's report of the two versions:

TOV aUTOV O¢ TPOTOV AMAVTNTEOV Kal TTPOG TOUG EPWTOVTAG TOV ZNVWwVog Adyov,

€l Gel T rjutov duévat det, tadta 8'dnetpa, ta d' dneipa advvatov die€elbely, T

WG TOV aLTOV ToDTOV Adyov Tiveg AN WG épwt@oty, &Elodvteg dua Td Kivelobal

TNV Nuicelav TpdTepov AptOUelv kKab' EKacToV yryvOUEVOV TO TjULov, DoTE

de1ABdvTog TV GAnv dnetpov cuuPaivel Np1dunkévar dp1Budv: todro &'

OMOAOYOUHEVWG €0TIV GdUVATOV.

And in the same way one must reply to those [dialecticians] asking the logos of

Zeno, [who ask] whether it is always necessary to pass through the half, but these

[halves] are unlimited, and it is impossible to pass through things unlimited, or as

some others differently ask this same logos, requiring that, at the same time as

moving the half-[segment], there is earlier counting individually the halfway-

point coming to be, so that with the whole [segment] gone through, the result is

having counted an unlimited number. But this is admittedly impossible.

(263a3-11)

If we carefully examine his words, it seems that Aristotle is reporting the two
versions somewhat differently. In reporting the first version, Aristotle initially makes it
clear that he is reporting a question. But then he lapses into the voice of the questioner

himself, a questioner who seems to be directly laying down propositions. (263a6) Now

contrast this with the way that Aristotle reports the second version. Here Aristotle seems
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to maintain his distance, carefully speaking about the claims proposed by the questioner.
Notice how the report is structured by the terms &€lo0vtec (requiring), Mote (so that), and
ovpPaiver (the result it). There is a sense of detachment here that had disappeared in the
first version.

The difference may be subtle, but it seems to be real, and there is a plausible
explanation for it. In reporting the first version, Aristotle may simply see himself as
reporting the logos directly. By contrast, in discussing the second version, Aristotle is not
directly reporting a second version. Instead, he is telling us how the second version
differs from the first. And of course, this would require a more detached form of
discourse, since Aristotle would need to be thinking of both versions at once.

If this interpretation is correct, then we have a framework with which to
reconstruct the second version. We start with the original version, indeed the dialectical
Racetrack that we have already reconstructed. Aristotle does, of course, describe the
second version as the same logos. (263a7) But then we somehow try to modify the
original so that we take account of the reported differences in the new version.

There is no guarantee that this strategy will work. But if we can construct an
account that meshes with the text, that will be progress. In fact, the counting Racetrack
has been almost entirely ignored by scholars, and I do not know of any attempt to

reconstruct the historical counting argument, in dialectical form or otherwise.**

Half-motions, Half-lines, and Halfway-points

In reconstructing the counting Racetrack, the most difficult task lies in

246 Racetrack-style arguments involving counting enjoy greater prominence in non-historical discussion.
Max Black, for instance, develops the influential notion of an infinity machine in conjunction with a
counting argument. (Black 1970, pp. 72-75)



227
interpreting the first clause of Aristotle's report: "requiring that, at the same time as
moving the half-[segment], there is earlier counting individually the halfway-point
coming to be... ." (263a7-9) This is no simple task. But we can begin by examining the
two references to “halves”.

Aristotle first refers to some "half" using the feminine: tnv fiuicelav. Then he
refers to another "half" using the neuter: to fjuiov. While the neuter might be used
generically, Aristotle would only use the feminine if he were motivated by some unstated
feminine referent.

There are two obvious possible referents for the feminine "half". One is kivnoig
(motion), which occurs multiple times in Physics ©.8, both in the discussion that precedes
the reconsideration of the Racetrack, and in the Racetrack discussion itself.
(262a12-263b9) The second is ypapun (line), which occurs twice in the discussion of the
Racetrack (263a27, b8) But ypauur] is also the obvious unstated referent of the feminine
form of vV (straight), which occurs multiple times in the prior discussion.
(262a12-263a3)

Both kivnoig and ypauun share a similar feature: if either is the referent of tv
nuicelav, then this "half" will obviously be a sort of half-segment rather than a halfway-
divider. And so the given "half" obviously is a half-segment, even if it remains unclear
exactly what it is half of.

In my translation, I have rendered thv nuiceiav as half-[segment], since I think
that Aristotle does not really care whether we construe the referent as kivnoig or ypopun.
In the ensuing discussion, he draws attention to the close relation between a motion and a

line. (263a26-28) Now if we look back to our thv nuiceiav, we see that someone or
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something is moving through it (263a8), and that some sort of counting is going on either
at the same time (Gua) (263a8) or earlier (potepov) (263a8). So what really matters for
Aristotle is the time of the moving through, a time that gets correlated with the time of the
counting. So in this context, it doesn't seem to matter to Aristotle whether the object
getting moved through is a motion (kivnoic) or a line (ypayun). To allow for this
ambiguity, my translation uses half-[segment], which might refer to either.

Of course, this "segment" is not intended as a translation of any Greek word, and
for the time being, we should refrain from drawing any conclusion about the wording of
the counting logos itself. This is not our immediate task. Instead, we are simply trying to
understand what Aristotle means by his words in describing the counting logos.

Given that the feminine tnv fuiceiav is a half-segment, the contrasting neuter t0
nutov in the same sentence must refer to something different. And it certainly refers to a
halfway-point. Indeed Aristotle twice uses the neuter onuetov (point) in the ensuing
discussion. (263a24,31) But even if onuelov were not the intended grammatical referent,
it would be fairly clear that our t0 fjuiov is a halfway-point, since half-segments and

halfway-points, in one form or another, are the only sorts of halves there are.*"’

Counting and Moving
Aristotle tells us that dialecticians ask the counting Racetrack "requiring that, at
the same time as moving the half-[segment], there is earlier counting individually the
half-[way-point] coming to be... ." (263a7-9) But who or what is moving and counting?

If the counting Racetrack is "the same logos" (263a7) as the original, then absent

247 Inasmuch as the neuter can be used generically, with no intended referent, we cannot assume that any
use of the neuter of fjuicug will intend onuelov as the referent. In fact, the very next occurrence of the
neuter, the plural at 263a23, clearly refers to two half-segments, as do ensuing uses.
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evidence to the contrary, we should presume that the mover is a runner, and indeed that
he is running the stadion.

If the mover is the runner, then the counter would seem to be the runner as well,
inasmuch as there seem to be explicit temporal connections between the acts of moving
and the acts of counting. The most plausible alternative would be that the counter is the
answerer himself. But this requires that the counting acts of the answerer somehow be
placed in explicit temporal alignment with the moving acts of the runner. We should not
rule this out a priori, and we have, of course, seen that both the Achilles and the original
Racetrack exploit the real temporal awareness of the answerer. But in neither case did the
answerer appear to be part of the content of the logos. Instead, the questioners ask about
the runner and Achilles and the tortoise, and the appeal to the answerer's own awareness
is a subtle effect. To now insert the answerer directly into the Racetrack would be a
significant change. If we want to keep the counting Racetrack as close as possible to the
original, then our first choice should be that the counter is the runner, and not the
answerer. And we will find that this choice works.**®

So the runner is moving half-segments, and he is counting halfway-points.
Moreover, Aristotle seems to be saying that each act of moving a half-segment will
somehow be connected with the act of counting a halfway-point. So now we must ask:
which half-segments are connected with which halfway-points, and how are they

connected?

We may presume that the counting Racetrack, like the original, is regressive, not

248 Besides the runner and the answerer, there seem no reasonable choices for the counter. (Surely not
the questioner.) But we might suppose that the act of counting is mentioned impersonally, with no
particular subject. But we have already seen that effective logoi employ particulars.
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progressive. This might seem surprising, and even incomprehensible. Scholars
invariably presume that the counter must start counting at the midpoint of the whole, and
count towards infinity as he moves towards the end. So it seems. But for now I will
defer discussion of this issue. For now, it is clear that we should presume that the
counting Racetrack is regressive. We found that the original was regressive, and we
found that in Physics 7.2 and ©.8, Aristotle treats the two versions in tandem, while his
report of the counting version fails to note any switch from regression to progression. We
must therefore opt for the regression, and we will find that it works.

If the counting Racetrack is indeed regressive, then we know that it involves a
regressive series of halfway-points, the series extending to the beginning. But which
half-segment is associated with each halfway-point? On the surface, Aristotle's wording
is so confusing that any of three options might seem plausible: a halfway-point might be
associated with the halfway-segment that it divides in half, it might be associated with the
halfway-segment of which it is the beginning, or it might be associated with the halfway-
segment of which it is the end.

If we had to decide this issue on the basis of Aristotle's immediate wording, we
might seem to face a hopeless task. But it turns out that we have two other sources of
information to help us. First is a passage, alluded to in Chapter 4, from the pseudo-
Aristotelian treatise On Indivisible Lines. And second is a diagram puzzle that Aristotle
analyzes shortly before the Racetrack discussion of Physics ©.8. If we read these
passages in conjunction, we can get a plausible counting Racetrack.

On Indivisible Lines is a text from the traditional Aristotelian corpus, although

scholars have long agreed that it was not composed by Aristotle. The text begins by



231
rehearsing several arguments, later to be refuted, towards the conclusion that there exist

indivisible lines. Here is one of the arguments:

“Et1 8¢ katd ToV 100 ZAvovog Adyov dvdykn T1 uéyeog duepés eivan, efmep
advvatov pev év menepaouévew Xpdvw aneipwv dpacdat, kad” Ekactov
AnToOUEVOV, Gvaykn & éml TO fjuiov TpdTepoV GPIKVeIoBat TO KIvoUuevov, ToD O
un Guepods mavtwg Eottv fjpiov. i 8¢ kal dntetal TOV ANElpwWV €V TEMEPATHUEVW
XPOVW TO EML TAHG YPAUUAG PePOUEVOV, TO de BATTOV €V TQ) 16w XpOVw TAETOV
dravoet, Tayiotn & 1) thg dravoiag kivnoig, kav 1 ddvolx TdV dnelpwv
£@ATToLTo KA  EKAOTOV €V TEMEPATUEVW XPOVW, DOTE €l TO Kab Ekactov
antecBat tv diavorav aplOuelv éotiv, EvOéxetal dpiOUeTY T Anelpa €V
TEMEPACUEVW XPOVW. €l 6 ToOTO AdUVaTOV, €1 &V TIg ATOUOG Ypauur.

Moreover, according to the logos of Zeno, it is necessary that there be some
partless magnitude, if indeed it is impossible first to touch things unlimited in a
limited time, touching [them] individually, and it is necessary for the moving
thing to first reach the half, and a half belongs in no way to the partless. But if the
thing moving on the line touches things unlimited in a limited time, and the faster
[thing], in the equal time, traverses more [of the line], and [the] fastest [motion] is
the motion of thought, then even thought might touch things unlimited
individually in a limited time, so that if thought touching [things] individually is
counting, it is possible to count things unlimited in a limited time. If this indeed
is impossible, there must exist an indivisible line. (968a19-b35)

It is not altogether clear whether this passage is treating the entire given argument
as "the logos of Zeno" or merely a portion of it. But this does not matter for us right now.
What is clear is that this argument employs some variant of the Racetrack. Moreover, the
language is highly reminiscent of Aristotle's discussions in Physics Z.2 and Z.9. And
now we have mixed in some curious claim about counting.

Somewhat later, our Aristotelian author proceeds to reject the given argument.
Once again, we can see the influence of the Physics. The author first faults the reasoning
on the ground that a moving thing need not touch things unlimited in a limited time, since

time and magnitude will be limited and unlimited in the same ways. (969a27-30) Here

we see a straightforward application of Aristotle's initial resolution of the Racetrack in
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Physics 7..2.

The author then follows this with a new critique, this time focusing on the idea
that counting consists of thought touching things individually while moving along them.
And the ultimate problem here is that counting will somehow need to involve stopping:
“For counting is something with stoppings.” (969b4-5) This critique seems highly
reminiscent of Aristotle's new critique of the Racetrack in Physics ©.8. Aristotle's
critique also, somehow, employs the idea that a counter will necessarily cause a stop in
some motion. (263a29-bl) We will later examine this issue in detail, but for now the
resemblance between the two texts is clear.

Our pseudo-Aristotle thus seems quite familiar with Aristotle's own discussion of
the Racetrack and relies on it heavily. But for pseudo-Aristotle, the idea of counting as a
motion of thought seems essential to understanding the Racetrack. So naturally we
should ask whether this idea might somehow play a role in Aristotle's own thinking as
well.

It does not seem that Aristotle ever directly describes the idea that counting points
on a line is a process of moving the soul along the line. But the idea certainly fits well
within the broad framework of Aristotelian thought. As is well known, Aristotle quite
generally emphasizes the necessity of imagery in thinking.** And he quite specifically
considers the idea that the soul is drawing diagrams, and hence, apparently, moving along

them.> Tt is no simple matter to decide exactly how these ideas fit into Aristotle's own

249 He says that "the soul never thinks without an image." (On the Soul 431a16-17) See also On Memory
and Recollection 449b30-450al.

250 Aristotle compares the motion in the soul to the act of tracing an outline of a perceptible thing. (On
Memory and Recollection 450a30-32) He also tells us that we perceive distant things via "similar
diagrams and motions" in us. ( On Memory and Recollection 452b9-13)
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theory of the soul. But that does not matter for now. What is clear is that the idea of
counting as being a motion of thought, along a line, is akin to other ideas that Aristotle
considers and employs.

Now recall that our task is to understand the counting Racetrack, which has a
runner both moving and counting. If we suppose that counting is itself a motion of
thought, then the runner will actually be engaged in two motions, two parallel motions, at
the same or roughly the same time. And this is quite interesting inasmuch as Aristotle
explicitly compares his new resolution of the Racetrack to his prior resolution of a
separate puzzle that involves two motions at the same time.

In Physics ©.8, Aristotle begins the Racetrack discussion by saying: "And in the
same way one must reply... ." (263a4) He then recounts the two versions of the logos
and offers his new reply. (263a4-b9) Aristotle is thus saying that his reply to the
Racetrack is like some prior reply to something. If we look at the prior discussion in
Physics ©.8, we find exactly one occasion, at 262b8-21, where Aristotle first sets up a
puzzle and then proceeds to resolve it, just as he does with the Racetrack. So he must be
comparing his reply to the Racetrack with his reply to this prior puzzle.

The earlier puzzle will figure considerably in our analysis of Aristotle's new
resolution, so in Chapter 9 we will examine it in some detail. For now, we need only
consider a few features of the puzzle setup. Aristotle presents the puzzle using
diagrams.”' He describes two lines of equal length. On each line, an object starts from

one end, and moves towards the other, the two objects being of equal speed and starting

251 Of course, there are no actual diagram in our text. What we do find are the sort of letters that we
earlier saw were indicative of the presence of diagrams.
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at the same time.>* On the first line, there is a named point somewhere in the middle.
The crux of the puzzle hinges on the idea that the first object is at (€ni) (262b11) this
midway-point at the same time (Gua) (262b11) as the second object is moving from the
start of its line towards the end.**

If we suppose that counting is some motion of thought, wherein the counter moves
along a line in thought, touching points, then it is easy to see how this puzzle setup might
relate to the counting Racetrack. The first diagram will be the diagram of the counting
motion. And the second diagram will be the diagram of the runner himself, progressing
through the stadion. Just as in the puzzle, these two motions will need to begin and end
at the same time, and will, somehow, need to proceed with the same "speed".

If this interpretation is correct, then when Aristotle begins to describe the counting
Racetrack, he will be drawing attention to the way in which it resembles the prior puzzle.
Remember that Aristotle describes the questioners as "requiring that, at the same time
(dua) as moving the half-[segment], there is first counting individually the half-[way-
point] coming to be...." (263a7-9) In the puzzle, he described the presence of one object
at a midway-point as occurring at the same time as the motion of a second object through
aline. And now we seem to have the counting of a halfway-point occurring at the same
time as motion through some half-segment. We will somehow need to reconcile the dua
(at the same time) with the mpdtepov (first), but it certainly seems that the Gua in the
account of the logos is meant to draw a parallel with the dpo in the description of the

diagram puzzle.”* (262bl11)

252 Aristotle does not explicitly say that the two objects start at the same time, but that is obviously what
he intends.

253 For now we need not consider what the actual puzzle is.

254 In principle, the &ua of the counting logos description (263a8) might not be saying that the counting
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Recall that we were trying to discover which half-segment was associated with a
given halfway-point: the encompassing segment, the prior segment, or the following
segment. We now have an answer. If Aristotle is construing the diagram puzzle as the
framework for the counting Racetrack, then the logos must be pairing segments with their
own interior halfway-points. In the puzzle, we are associating the first motion with the
counting motion, and the second with the running motion, and the two are supposedly
parallel. But the first object is at some midway-point in the middle of its motion, and
hence in the middle of the associated motion. If the logos is like this, then counting the
halfway-point will occur in the middle of the associated motion through a segment, and
not at its beginning or end.

We have seen that the author of On Indivisible Lines, who is obviously influenced
by Aristotle's discussions of the Racetrack, considers some variant of the Racetrack that
crucially involves the idea that counting is a motion of thought. Moreover, Aristotle
himself associates his new reply to the Racetrack with an earlier diagram argument
involving two motions. If we construe counting as a motion, this makes it clear how the
diagram argument is relevant, and allows us to read the pairing of the two motions in the
diagram argument as a guide to understanding how the counting logos pairs the counting
and the moving. The importance of the diagram argument will become much more

evident when we go on to analyze Aristotle's new resolution. But for now we have a

and the moving occur "at the same time". Instead, it might simply apply to the dialectical questioners.
In this case, they will be requiring (G€100vtec) two things at the same time. Not only will they be
requiring that the runner moves a half-segment, as they also do in the original logos, even if no
"segments", lines or motions, are explicitly mentioned, they will also require, "at the same time", that
the runner count a halfway-point. This reading might seem attractive, since then the counting can
happen before (npdtepov) the moving, eliminating the apparent conflict between &pa and mpdtepov.
But this will destroy the obvious parallel with the diagram puzzle, which Aristotle himself has told us is
somehow relevant.
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quite plausible start on understanding the counting logos. Our next task is to actually
proceed with the reconstruction.

The Dialectical Counting Logos
Our strategy is to begin with the original logos, and then make as few
modifications as possible while still accommodating Aristotle's description of the
counting version. So the logos might begin as follows:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

And when he reaches the halfway-point, can he count it? Yes.

Now in between the start of the stadion and the halfway-point, is there another
halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And when he reaches the halfway point, can he count it? Yes.

And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And when he reaches the halfway point, can he count it? Yes.

And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And when he reaches the halfway point, can he count it? Yes.

I have here started the logos as in the original, and retained the original induction. But
now after each question about reaching a halfway-point, I have added a question about
counting the halfway-point.

Unfortunately, this rendition yields an unworkable logos. The problem lies in the
way that the counting gets started. Remember that, unlike us, the answerer is not viewing
the logos all at once, he is encountering the questions one-by-one as they are asked. Now
consider simply the first three questions as given above:

Can a runner get through a stadion? Yes.
Must he first reach the halfway-point before the end? Yes.
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And when he reaches the halfway-point, can he count it? Yes.

At this point in the logos, there is only one halfway-point, obviously only one halfway-
point, and no reason for a naive answerer to suspect otherwise. Hence it would seem
absurd to be asked to count the only halfway-point.

While this seems implausible enough in English, in Greek the problem is even
more salient. The verb for count, &p1Ouéw, is connected with the word for number,
ap1Oudg. An apbudg, a number, is what gets counted. But in Greek, an apiOudc is
necessarily a plurality, which would perhaps be a better translation than number.” An
individual thing might get "counted" in the sense that it is counted-off while the plurality
of which it is a part is being counted.*® But an individual thing, not being a plurality,
cannot be counted gua plurality. The notion of &p10udg is thus quite different from the
modern notion of number, which encompasses the number one. The result is that it
seems quite impossible for the answerer to be asked whether the runner can count what is
obviously not a plurality. Or rather, he can be asked this, but can then easily reply: No,
the runner cannot count the halfway-point, there is only one.

As a solution to this problem, I suggest that the induction did not involve any

counting, and indeed proceeded precisely as in the original Racetrack.”® The first

255 Cf. Klein (1968), pg. 46; Pritchard (1995), pp. 64-65.

256 Cf. Klein, loc. cit.

257 But notice that the English number often does mean plurality: Zeno concocted a number of
paradoxes... .

258 There might seem a way to modify the "counting" so that it remains in the induction. The idea would
be that, instead of having the inductive counting premises ask about counting per se, they should
simply ask whether the runner can somehow mentally acknowledge each halfway-point when he
reaches it. The logos would then need some later question that converts the series of mental notations
into actual counting. This approach might seem to accord with the depiction, in On Indivisible Lines,
of counting as "thought touching [things] individually." (968b2-3) But this seems a highly theoretical
approach to the logos, an unlikely approach if the counting Racetrack were employed in real dialectical
encounters, as I think we should presume it was, and not merely used as an object of theoretical
discussion.
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mention of counting can then come after the always-question, the conclusion of the
induction. So we might have:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

And in between the start of the stadion and the halfway-point, is there another

halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

And in between the start of the stadion and this new halfway-point, is there

another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

And in between the start of the stadion and this new halfway-point, is there

another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

Is it always necessary to pass through the halfway-point? Yes.

When the runner reaches each halfway-point, can he count that halfway-point?

Yes.

This scenario avoids the prior problem. As we have seen, when the answerer confronts
the always-question, he has imagined a plurality, a number, of halfway-points, indeed a
somewhat indefinite plurality. Hence there seems nothing wrong with someone, indeed
the runner, counting them. While the question asks about counting them individually,
this only makes sense because the answerer by this point construes them as members of
some plurality.

The current reconstruction seems to fit Aristotle's description. We saw that
Aristotle is telling us that while the runner is moving a given half-segment, he needs to
count the interior halfway-point. And now in the reconstruction, we have the runner
required to count halfway-points when he reaches them. This means that, if the halfway-
points are halfway-points of half-segments, as all but one of them are, then the runner

will, for each half-segment, be counting its interior halfway-point while moving the half-

segment.
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This might seem to leave a problem, in that the first halfway-point of the
induction is not, of course, the halfway-point of any half-segment, but rather the halfway-
point of the whole stadion. But notice that this does not contradict Aristotle's depiction.
He never claims that each halfway-point is paired with a half-segment, but rather the
reverse. And so our reconstruction does not contradict Aristotle's claim, but renders it
true.

The reconstruction thus far seems to fit Aristotle's description, even if the
language of the induction differs from Aristotle's language. In the reconstruction, there is
no mention of any half-segments, be they half-lines, half-magnitudes, or half-motions.
And there are certainly no "motions of thought". But such things were not mentioned in
the original Racetrack either, supposedly "the same logos". Our goal is to have a logos as
close as possible to the original, while still respecting Aristotle's language. And it
certainly seems plausible, and even reasonable, that Aristotle should describe the given
reconstruction as requiring that while the runner moves each half-segment, he counts the
interior halfway-point.

The given setup allows us to reconcile an apparent conflict in Aristotle's
description. Remember that the questioners are "requiring that at the same time as (Gua)
moving the half-[segment], there is earlier (tpdtepov) counting the halfway-point coming
to be...." (263a7-9) We may ask: Is the counting going on earlier than the moving, or at
the same time? Now we can answer: both.

The counting does occur while the runner is in the process of moving. The logos
does not say exactly that, but Aristotle can infer it if the counting occurs when the runner

reaches the halfway-point, and if he reaches that point in the midst of moving the broader
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half-segment. It is Aristotle himself who emphasizes this coincidence inasmuch as he
wants to show the parallel between the counting logos and the aforementioned diagram
argument.

While the counting occurs while the moving is in process, the counting
nonetheless also occurs before the moving of the half-segment is completed. Hence the
npdtepov (earlier) seems appropriate. The mpotepov, of course, is derived directly from
the logos. If the runner reaches one halfway-point before (ntpdtepov) the next, and counts
the first one when he is at it, then he will also count it before he reaches the next one.

Thus the mpdtepov (earlier) comes from the logos, and the dua (at the same time
as) comes from Aristotle's goal of linking the logos to the diagram puzzle, but they do not
seem to be in conflict.

We also now have a way of understanding the phrase ytyvouevov to fjpiou
(263a9), which I render "the halfway-point coming to be". Prior to the Racetrack
discussion in Physics ©.8, Aristotle has been discussing midway-points of motion and
explains that they only exist in actuality, as opposed to existing in potentiality, so long as
the moving thing reaches them and stops, and then begins to move again. He goes on:
"And thus the middle becomes (ylyvetat) a beginning and an end... ." (262a21-5) But
being a beginning and an end is precisely what being a middle is. (262a19-21) So
Aristotle is really saying that a midway-point comes into actual existence as a midway-
point when something reaches it (and stops). Aristotle tells us that the runner is counting
the point that is "coming to be". But in Aristotle's view, a halfway-point "come to be" if

and only if, and when, something reaches it. So the runner counts the points when he
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reaches them, and this is how it is in the reconstruction.?”’
At this point, we can fairly easily fill in the rest of the counting logos:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

And in between the start of the stadion and the halfway-point, is there another
halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.
And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

Is it always necessary to pass through the halfway-point? Yes.

When the runner reaches each halfway-point, can he count that halfway-point?
Yes.

Are these halfway-points things unlimited? Yes.

So when the runner has gone through the whole stadion, has he counted an
unlimited number? Yes.

But is it possible to count an unlimited number? No.

And so you say that the runner cannot get through the stadion!

Notice the unlimited-question remains just as it was in the original logos. But recall that
in the original, the ensuing question was:

Is it possible to pass through things unlimited? No.
Now this question is replaced by two questions, one about the runner having counted an
unlimited number, and the second about the impossibility of doing so.

Overall, this yields a fairly conservative rendition of the counting logos. Recall

that when Aristotle tells us how the counting version differs from the original, he employs

259 The present use of yryvépevov does not hinge on any distinction between the runner reaching the
halfway-point by running, or "reaching" it via the "motion of thought". Indeed, Aristotle's ultimate
resolution will claim that the logos is inconsistent regarding this issue. But interestingly, he does
sometimes speak of things "coming to be" for the soul. He writes: "ei 8] éoTiv 1} @avtacia kad fv
Aéyouev @avtacua fptv yiyvesBat ..." (But if imagination is that by which we say images come to be
for us ...), making it clear that the answer is yes. (On the Soul 428al1-2) So Aristotle's wording will
seem to fit the logos even if the halfway-points really only "come to be" for the runner via the mental
"motion" of counting.
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three distinct clauses. (263a6-11) Now we have added three new questions to the logos.
And we have eliminated only the original impossibility-question, which is obviously
rendered superfluous by the new absurdity.

The given rendition seems to work as a logos. The answerer does seem hard-
pressed to give anything other than the required answers. One thing that might seem to
give pause is the insertion of the counting-halves-question between the always-question
and the unlimited-question. Earlier I emphasized the dependence of the unlimited-
question on the answerer's experience of the always-question. But it seems plausible that
the unlimited-question will still work, even with the intervening question.

A second potential problem is the apparent mismatch between can and has. First
the questioner asks if the runner can count each halfway-point. But then he asks whether
the runner has counted an unlimited number. Of course, logically speaking, from the fact
that the runner can do something, nothing follows about what he has done.

Actually, this same apparent problem exists earlier in the logos. Consider that the
opening question asks whether the runner can get through the stadion. Then ensuing
questions ask about what he must do. But I think that there is no real problem here. In
affirming that the runner can get through the stadion, the answerer imagines a runner who
actually does. The ensuing questions then make sense to the answerer because he
understands them as being about the imaginary runner. In the same way, when asked
whether the runner can count each halfway-point, the answerer imagines the imaginary
runner counting at least one halfway-point, and tacitly acknowledges that this runner can
count each of them. He thus answers the ensuing questions on the assumption that the

runner does do the counting.
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There is indeed something odd going on here, but it is something we have already
encountered; it is the answerer's use of his imagination. We already know that the
answerer is employing his imagination in answering the questions, as opposed to
subjecting them to detached logical analysis. And it might well seem that this is the
ultimate source of his difficulties. But it need not force us to modify our reconstruction.
We can understand the “can” questions as adding to the answerer's imagination, and the
other questions as seeming to be about what is imagined. Although we cannot hope for
perfection, it seems we now have a reasonable reconstruction of the counting logos.

Thinking of Things Unlimited

The existence of the counting Racetrack raises many questions: When did it
develop from the original, and who developed it? Why did it develop? Was it perceived
as having some potential advantage over the original, perhaps because some line of
objection had gained traction? These are inherently interesting questions, and further
study may yield insight into the answers. But I will not attempt answers here, largely
because our immediate evidence is so minimal. Instead, to gain insight into the counting
logos, we may now consider how the modern equivocation critique, which failed in
response to the original Racetrack, might fare against the counting version.

Recall that the equivocation-critique is directed against an argument of the
following form:

(1) If anything moves, it performs an unlimited series of tasks.
(2) Nothing can go through an unlimited series of tasks.

The critique charges that the two instances of unlimited have different senses, with the

first meaning unlimited with respect to number, and the second meaning unlimited with
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respect to time. If so, then the argument equivocates.

In one sense, the counting Racetrack involves an argument even closer to the
target of this critique than did the original. This is because the final two questions of the
counting version offer theses closely akin to the premises that the critique attacks:

So when the runner has gone through the whole stadion, has he counted an

unlimited number? Yes.

But is it possible to count an unlimited number? No.

But it seems fairly evident that whatever is wrong with the logos, it is not an equivocation
involving &mnetpog (unlimited) in these two premises. For clearly, in both questions,
dnelpog means unlimited with respect to number.

But now we do see something odd. In the original logos, the equivocation
critique failed for a similar and yet different reason. There, we found that both forms of
dnetpa (things unlimited) involved the sense things unlimited with respect to time. But
now we find two instances of &nelpog, each meaning unlimited with respect to number.

Now recall that the counting logos retains all of the questions of the original, up
until and including the unlimited-question. So it seems that in the counting logos, just as
in the original, the dneipa (things unlimited) in the unlimited-question should have the
sense things unlimited with respect to time. And if the ensuing question, the unlimited-
number-question, drops this sense in favor of unlimited with respect to number, it seems
the logos might somehow involve an equivocation nonetheless.

Certainly there is something odd going on. Recall that the dmneipa, the things
unlimited, are "these halfway-points", the collection of halfway-points that the answerer
is imagining. But then, in the unlimited-number-question, the runner is presumed to have

counted this same unlimited collection. But the runner does not have access to the
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answerer's imagination. So how can the runner count the halfway-points that the
answerer is imagining?

The fact that the runner is himself imaginary does not help. It would help,
perhaps, if the runner had only a finite set of halfway-points to count. Indeed in
answering the counting-halves-question, the answerer likely does imagine the runner
counting a few particular halfway-points. But the unlimited-number-question, unlike the
counting-halves-question, intrinsically involves the intentionality of the runner in a way
that is inaccessible to the imagination of the answerer. Certainly the runner does not, and
cannot, literally imagine that the runner has counted an unlimited number of halfway-
points. In considering this thesis, the runner considers a thesis that is beyond the scope of
his imagination. But in order for the thesis to even be meaningful, the runner's mind must
somehow have access to the unlimited collection.

We now see that the counting logos inherently involves two different minds
somehow making contact with the same unlimited collection: the mind of the runner and
the mind of the answerer. Of course, in retrospect, this might also seem true of the
original, which involves the questioner and the answerer. Indeed there, as here, we
discovered that the two different minds were not in fact making contact with the same
unlimited collection, even if it seemed to the answerer as if they were. The key difference
between the two versions seems to be that in the counting logos, a second mind is
explicitly incorporated into the content of the logos.

It seems that both versions of the logos hinge on the difficulty of achieving shared
mental access to the unlimited. So it is perhaps quite reasonable that Aristotle's initial

resolution of these logoi will be grounded in a fundamentally new way of achieving such
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shared access, the method of diagrams. So our next task will be to examine this

Aristotelian resolution.®°

260 At this point, one curious fact merits mention. The counting logos may involve one of the earliest
references ever to the notion of a particular unlimited number. There are a number of cases in Plato
and Aristotle where a form of dneipog (unlimited) modifies a form of &p1Budg (number). However,
examination reveals that in most of these cases, the word ap19udg refers not to a particular number, but
to the category of number in general. By contrast, the counting Racetrack seems to invoke the counting
of a particular unlimited number. Investigation of this issue awaits further study.
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Chapter 8
Aristotle Critiques the Logoi

Aristotle's First Resolution and the Dialectical Racetrack

Earlier, in Chapters 2 and 3, we examined Aristotle's first analysis of the
Racetrack in some detail. However, at the time, we focused primarily on understanding
the structure of Aristotle's own text. We had not yet reconstructed any version of the
dialectical Racetrack, and so were not in a position to assess Aristotle's analysis in
conjunction with the logos he was actually analyzing. But now we do have a
reconstruction of the logos, indeed two of them, and so we can return to Physics 2.2 to
examine Aristotle's critique in conjunction with its intended target.

Our present analysis will proceed in three steps. First we will consider two ways
in which Aristotle's resolution seems directed at a target different from either of the two
dialectical versions of the Racetrack. Second, we will consider the charge that these
disparities should be taken as a sign of problems in our reconstruction, and we will
consider, and reject, one way to fix things. Finally, we will seek to account for the
differences between the original logos and Aristotle's apparent target.

Recall that both the original Racetrack and the counting version begin as follows:

Can a runner get through a stadion? Yes.

Must he first reach the halfway-point before the end? Yes.

And in between the start of the stadion and the halfway-point, is there another

halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

And in between the start of the stadion and this new halfway-point, is there

another halfway-point? Yes.

And must the runner reach the earlier halfway-point before the latter? Yes.

And in between the start of the stadion and this new halfway-point, is there
another halfway-point? Yes.
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And must the runner reach the earlier halfway-point before the latter? Yes.
Is it always necessary to pass through the halfway-point? Yes.

Then the original version continues:

Are these halfway-points things unlimited? Yes.
Is it possible to pass through things unlimited? No.
And so you say that the runner cannot get through the stadion!

By contrast, the counting version continues:

When the runner reaches each halfway-point, can he count that halfway-point?
Yes.

Are these halfway-points things unlimited? Yes.

So when the runner has gone through the whole stadion, has he counted an
unlimited number? Yes.

But is it possible to count an unlimited number? No.

And so you say that the runner cannot get through the stadion!

In Physics 7.2, in response to these logoi, Aristotle wrote:
On account of this the logos of Zeno takes as granted a falsehood, that it is not
possible to go through things unlimited (&retpa) or to individually touch things
unlimited in a limited time. For in two ways both length and time are said to be
unlimited, and in general everything continuous, either with respect to division or
with respect to its ends. Certainly it is not possible to touch things unlimited
(dmepa) with respect to quantity in a limited time, but it is possible [to touch]
those [unlimited] with respect to division. For the time itself is unlimited in this
way. So it follows that in the unlimited [time] and not in the limited [time] [one]
goes through the unlimited [magnitude], and [one] touches things unlimited with
things unlimited, not things limited. (233a21-31)
When we examined this passage earlier, we concluded that Aristotle viewed the
target of his critique as an argument containing one of two variant theses. The first was:
It is not possible to go through things unlimited in a limited time.
And the second:
It is not possible to individually touch things unlimited in a limited time.

According to Aristotle, the argument required that one of these two theses be true. But

Aristotle charges that both are ambiguous, inasmuch as they contain an ambiguous term,
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dmetpa (things unlimited). And he claims that once we disambiguate, it is evident that
both theses are actually false in the sense required by the logos.

If we temporarily ignore the part about the limited time, it is evident that the first
variant thesis derives from the original version of the logos. It is simply the
impossibility-question-and-answer converted into declarative form.

Parallel to the impossibility-question of the original logos is the impossibility-
question of the counting logos. Counting does involve a sort of serial discrete contact, so
it is reasonable to suppose that the second variant thesis, about the impossibility of
touching things individually, is based upon the question about the impossibility of
counting. We need not suppose that Aristotle regards this touching as any sort of mental
touching, or in particular, that this “mental touching” is counting, as we might surmise
from reading On Indivisible Lines. (968b2-4) Instead, in Physics 7.2, Aristotle seems to
be abstracting serial contact, in whatever form, as one of the central elements of the
impossible-counting-question.

It now seems evident that Aristotle regards the two variant theses as derived,
respectively, from the the impossibility-questions of the two dialectical versions of the
logos. But the truth is that each of these two theses differs in two crucial ways from the
original questions.

First, each of the two theses involves the qualification "in a limited time". But no
reference to a limited time, or indeed to any sort of time, occurs in either version of the
logos. Recall why this conclusion is warranted: any reference to a limited time would
occur, if it did occur, in the impossibility-question of the two versions of the logos. But

when Aristotle most directly concerns himself with reporting these questions as
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dialectical questions (263a3-11), he fails to mention any limited times. And we have so
far seen no need to insert any such references into our reconstructed logoi. So we should
presume that they were not there. Of course, given the centrality of the limited time to
Aristotle's own resolution, we might find this odd. We will soon consider, and reject, an
argument that the limited time must have been mentioned, but for now, the evidence fails
to show this.

While the limited time seems completely absent from the original logos, things are
somewhat different with the counting logos. To be sure, as compared with the original,
there are only three new questions, all about counting, and none of these directly invoke a
limited time. But there is a sense in which the unlimited task of the counter and runner is
measured against some external temporal framework: he has counted the unlimited
number when he has gone through the whole stadion. This suggests that in some fashion,
Aristotle's invocation of the limited time is based upon his reflection on the counting
logos. But it remains to discover the precise manner in which this is so.

Besides the limited time, there is a second difference between the two variant
theses and the two impossibility-questions from which they derive, a difference not
visible if we simply look at the wording of the theses. To see it we need to consider the
actual referent of the word dnelpa (things unlimited).

Recall from Chapter 3 that Aristotle's resolution undeniably construes dnelpa
(things unlimited) as referring to a plurality of segments. And indeed it is only a plurality
of continuous segments, a plurality coextensive with the whole that the segments
compose, that can be both extended unlimitedly and divided unlimitedly, thus permitting

Aristotle's disambiguation of things unlimited into things unlimited with respect to the
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ends and things unlimited with respect to division.

By contrast, in both dialectical versions of the logos, the word dnelpa (things
unlimited) clearly refers to a collection of halfway-points. Recall that in both versions of
the logos, the existence of the things unlimited is ultimately established via the induction.
And recall that the induction introduces new halfway-points by setting them up as new
sub-goals analogous to the end of the whole stadion. So any reference to segments would
be quite out of place.

Notice that Aristotle's interpretation of the things unlimited as constituting a
collection of half-segments is in no way a component of his disambiguation. Instead it is
a presupposition thereof.

We now see two ways in which Aristotle's two theses differ from the two
questions from which they derive. First, each involves the performance of some
unlimited task in a limited time, whereas the original questions mention no limited time.
Second, each of these unlimited tasks is the traversal, in some way, of a collection of
spatial segments, whereas the originals had involved the traversal, in some way, of
unlimited collections of points.

Recall now that Aristotle's resolution hinges on the coextension of a plurality of
spatial segments and the whole that they constitute. And recall that Aristotle's
disambiguation will emphasize that the logos involves pluralities of segments limited
with respect to their ends. So, in effect, each variant impossibility thesis will involve a
limited spatial magnitude.

Aristotle's two changes to the impossibility-thesis thus show a striking

resemblance. He introduces both a limited spatial magnitude and a limited time.
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Now recall Aristotle's discussion of the truth and falsehood of the disambiguated

theses. He explains that it is possible to go through an "unlimited" collection of spatial
magnitudes if and only if the collection of temporal segments corresponding to this
traversal is unlimited in precisely the same ways, by extension or by division. So
Aristotle's use of his disambiguation emphasizes the parallelism between the time and the
magnitude of a given motion. But now we see that Aristotle's innovation runs much
deeper than acknowledgement of*' this parallelism. Indeed, he himself is the one who
introduces both the time and the magnitude that he now declares to be parallel to each

other.

Traversing Things Untraversable

At this point we face a challenge: we need to explain why Aristotle's analysis
critiques a target that appears to differ from the logos that actually existed. But perhaps
we are doing Aristotle a disservice in claiming this, perhaps we have somehow gone
astray in our reconstruction. In principle, of course, we might indeed have erred. But the
burden lies with anyone making this claim. I shall consider and reject on argument that
we are in error.

One might well suppose that the original logos so obviously needs to refer to a
limited time that Aristotle has no need to mention it. Actually, of course, he does
mentions it — in his analysis. And so if it is obviously necessary in the logos, we should
simply presume it was there. But is this limited time obviously necessary?

Here is an argument that might convince modern philosophers. I have rendered

261 To be sure, both versions of the dialectical logos involve the stadion. But they do so in a way that
does not clearly distinguish between the stadion as race, indeed as action or movement, and the stadion
as magnitude. Moreover, neither invokes the stadion in the impossibility-question, our immediate
concern.
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the impossibility-question:

Is it possible to go through things unlimited?
Suppose we instead construe it in line with the modern renditions:

Is is possible to perform infinitely many tasks?
This question might seem to demand clarification. Suppose we render it:

Is it possible to perform infinitely many tasks in an infinite time?
I suppose many modern philosophers would say Yes (presuming the existence, of course,
of an agent who can exist forever). On the other hand, suppose we ask:

Is it possible to perform infinitely many tasks in a finite time?
Here opinions will diverge. The standard modern response to the Racetrack says Yes, due
to the mathematical possibility of infinite, yet bounded series. But certainly the answer
No has great initial plausibility, especially to someone unschooled in 19" century
mathematics. And so the modern analysis seeks to resolve the paradox by converting this
No to a Yes. Of course, on this understanding, the paradox never even gets traction unless
the supertask needs to occur in a finite time, rendering the No at least plausible. Hence
we might conclude that the original version must have mentioned a finite time.

The problem with this reasoning is that dneipoc¢ did not mean “infinite”. Thus far,
I have been rendering it as “unlimited”. But recall that the root meaning was
untraversable, so we should understand the typical meaning of the term as
unlimited/untraversable. We saw earlier that we can contrast this with unlimited/infinite.
It is precisely the sense untraversable that reveals the irrelevance of a finite time in the
original impossibility-question.

The difference between untraversable and infinite (as infinite is normally
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understood in supertask discussions), is that untraversable is an agent-relative modal
term, while infinite is an objective numerical term. The word untraversable conveys the
impossibility of an action, while infinite has nothing to do with action. What follows
from this is that the original Greek impossibility-question is nearly a logical contradiction
in a way that the modern variant is not. I have been writing:

Is it possible to go through things unlimited?

But we might as well write:

Is it possible to go through thing untraversable?
Or even:

Is it possible to traverse things untraversable?

It is this question that is at least suggested by the Greek, and clearly the answer here is
No. To add “in a finite time” would be as pointless as adding any other qualification

By contrast, the modern word “infinite”, as typically used, involves nothing of
action, or of time. Hence there is nothing in this word itself to counterpose the
performance of a given collection of tasks. Instead, “infinite” merely tells us the number
of tasks, and absurdity only seems to arise when we further specify how the tasks are
supposed to be situated temporally.

The upshot is that we see no reason to insert “in a limited time” into the original
logos. Moreover,we now see that Aristotle's resolution, which in one sense seems to miss
the mark, is in another sense strikingly apropos. Suppose, indeed, that the impossibility-
question really does involve a near contradiction. It might then seem inescapable. But
this holds only if the opposing terms are opposing in the same sense. If instead there are

two senses of going through, or traversing, involved, then there will be no contradiction.
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And we have indeed seen that Aristotle's disambiguation of dneipog does involve a

distinction between two senses of traversing.

Comprehending Things Unlimited

While we have now seen that Aristotle's basic disambiguation strategy seems
plausible, we still need to explain why his resolution critiques a target that differs from
the original logos. To do so, we will focus on the word dnetpa (things unlimited).

We have already seen that &nelpog, which in its earliest form means
untraversable, involves the notion of action. Hence if we wish to clarify the sense of a
use of dnelpog, we might ask for clarification in two different respects: it seems that
something will be untraversable with respect to some agent and with respect to some sort
of traversal.**

Given any particular use of any form of &neipog, we might ask, first, what sort of
agent is involved, and second, what sort of traversal is involved. For now, I suggest we
put Aristotle aside and ask these questions about both the original Racetrack and the
counting version. Since Aristotle's critique focuses on the impossibility-question, we will
consider how &mnelpa functions in the impossibility-question of each of the dialectical
logoi.

We need to further specify our task, since in asking about the meaning of drneipa,
we need to ask: the meaning for whom? In principle, the questioner and the answerer
might attribute different meanings to the word. But recall that the goal of the questioner
is to lead the answerer into absurdity. We are concerned with the case when this happens.

So we need to understand how the answerer understands dneipa in precisely the cases

262 By contrast, it seems the term “unlimited” requires, or permits, specification in only one dimension.
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when the logos works as intended, leading him into absurdity.

Consider now the original Racetrack. Recall that the induction leads the answerer
to start imagining “halfway-points”. Then comes the question:

Are these halfway-points dnetpa (things unlimited/untraversable)?

We know the answerer says Yes. But why? The answerer considers that he can go on
imagining “halfway-points”. In answering the question, he thus construes himself as the
traverser, and imagining as the mode of traversal.

To modern philosophers, this might seem extremely odd. But I suggest that the
real oddity lies, once again, in the difference between “untraversable” and “infinite”. In
the corresponding premise of modern Racetrack arguments, there will be no hint of
agency:

The halfway-points are infinite in number.

But once we recognize that reference to “things untraversable” does involve agency, it is
clear that the agent is the answerer. For clearly the runner is not involved in this
particular question.

Next comes the impossibility-question:

Is it possible to go through dmnelpa (things unlimited/untraversable)?

The answerer has already tacitly accepted that the relevant sense of untraversability
involves himself imagining. And this new question gives him no reason to question that.
It fails to mention the runner.

Things are somewhat different with the counting logos. The unlimited-question
works much the same way as in the original logos, with the answerer focusing on himself

imagining. But then come the two questions about counting an unlimited/untraversable
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number. Here it is clear that counting is the relevant mode of traversal, and so the agent
is a counter. And indeed this counter is explicitly identified as the runner.

As concerns the answerer's understanding of dnelpa in the impossibility-question,
the difference between the two logoi is intriguing. In the original logos, he understands
the untraversability of the things untraversable from a first-person perspective. He
himself is the imaginer imagining. Of course he does not conceive of himself as thinking
this way, but it is what he does. The logos does not return overt focus to the runner until
the assertion of the conclusion, at which point the answerer has failed.

By contrast, when the answerer confronts the impossibility-question of the
counting logos, he is forced to understand the untraversability from a third-person
perspective. Someone else is the counter counting.

In one sense, it is clear that this shift to a third-person perspective heavily
influences Aristotle in his analysis. In particular, the reference to a limited time is
inappropriate when the answerer considers his actions from a first-person perspective, but
seems, perhaps, relevant when we consider the runner from a third-person standpoint.

But this shift from the first to the third-person does not by itself explain the
novelty of Aristotle's response. Thus far we have only considered the issue of how to
understand the untraversability of the untraversable plurality. But we also need to
consider the question of how to consider the identity of the untraversable collection.
Every person who hears either version of the logos, or Aristotle's resolution thereof, hears
references to an untraversable collection. And to understand such references, these
listeners need to understand two different things. They need to somehow grasp what

collection is being referred to. And they need to somehow grasp the sense in which this
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collection is supposed to be untraversable. As a means of understanding Aristotle's
response, we should consider each of these issues with respect to the original logos, to the
counting logos, and to Aristotle's response.

We have already discovered the answers as concern the original logos. As for
what the dnelpa (things untraversable) are, the answerer takes them to be the collection of
halfway-points that he is imagining. Recall why this is so: the word dnelpa refers to the
same thing as “these halfway-points”. But we saw earlier that the answerer construes
“these halfway-points” as a demonstrative term referring to a plurality, an imaginary
plurality.”® As for the untraversability of the things untraversable, we have seen that the
answerer takes himself as the traverser and the moder of traversing as imagining. Thus
both the identity and the untraversability of the dneipa are understood in a private
fashion, as no one else can have access to the answerer's imagination.

Things are different when we confront the counting logos. Initially, of course, the
logoi are similar. The answerer faces the question:

Are these halfway-points dneipa (things unlimited/untraversable)?

And he understands this question much as he does in the original, so that the identity and
the untraversability of the dneipa are understood in a private fashion. But then comes a
question about the runner counting the dnelpa, so the answerer needs to understand the
untraversability of the dnelpa as involving the runner counting, and not as involving
himself imagining. But notice that there is no revision as concerns the identity of the
dmepa. This means that the word dnelpa refers the imaginary collection of the answerer.

But how can the runner count the imaginary collection of the answerer? How does the

263 Recall that the members of this plurality need not be determinate, since the demonstrative attaches
itself to the plurality via acquaintance.
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mind of the runner have access to the imaginary collection of the answerer?

We have already encountered this puzzle in Chapter 7. It would be easy to miss
its significance. Someone might say: there is no problem of correlating the mind of the
runner with the collection that he counts, since both are imagined by the answerer. But
this is not true. The answerer does not imagine the mind of the runner, since minds are
not visible. This objection hinges on the idea that what the answerer is really doing is
postulating some imaginary world, and discoursing about this. In fact, the answerer
simply answers questions as they come, imagining as need be. This may lead to
inconsistencies. What we have now is a new way of describing one such inconsistency.
When the answerer confronts the impossibility question of the counting logos, he
understands the untraversability of the untraversable collections from a third-person
standpoint. But the very identity of the collection supposedly being traversed is
accessible only to the answerer himself. He thus understands the identity and the
untraversability of the untraversable collection in incompatible ways.

What Aristotle does is remove this mismatch. He seeks to reconfigure both
versions of the logos so that we can understand both the identity and the untraversability
from a public, not merely a private, standpoint.

Thus far we have focused our attention on how the dialectical answerer would
construe the words of the dialectical questioner. But if we wish to understand Aristotle's
analysis in Physics 7.2, we must change our focus. This is because Physics Z.2 is not a
dialectical logos, but something like a lecture to an audience. So if we wish to understand
Aristotle's own references to untraversable collections, we must understand how he

intended his audience to understand them.
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We have already examined this issue in Chapter 3. When Aristotle speaks the
word dmnetpa (things unlimited/untraversable), what this word refers to is a diagram,
indeed a diagram looking something like this:

A B r A

Such a diagram visibly is a plurality of segments. It follows that, for Aristotle's audience,
the identity of the untraversable collection is established in an inherently public and third-
person fashion.

To get a better sense of the difference between Aristotle's approach and the
situation in the logoi, we can consider how the perspective of Aristotle's audience differs
from the perspective of an audience hearing the dialectical logoi. Every member of
Aristotle's audience hears Aristotle say the word dmnelpa (things unlimited/untraversable).
And every member of this audience understands that this word refers directly to the
diagram visible in front of them. They all hear the same word and see the same diagram.

With a dialectical audience, the situation is different. In general, we can presume
that each member of the audience will hear and understand things in the same manner as
the answerer. Naturally, the different natures of their emotional engagement will render
this not strictly true, but while the audience members are not answerers, they are indeed
listeners, hearers of the questioner, in much the same manner as the actual answerer.
What this entails is that each will, other things being equal, proceed through the same
processes of imagination as does the actual answerer. As a result, in both versions of the
logos, each audience member will take the questioner's reference to things untraverable as
referring to the collection that he himself, he the listener, is imagining.

It follows that each person hearing a questioner ask either dialectical version of
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the Racetrack will understand the untraversable plurality to be something different,
inasmuch as each takes it to be a collection that he imagines. By contrast, each person
who hears Aristotle discuss this "same" untraversable collection will understand it to be
one and the same thing, namely, the diagram that they all see. This might seem quite odd.
It might rather seem that we should say that the diagram and the various interior images
represent one and the same thing but in different ways. The problem with this view is
that we then need some external, objective standard that attaches the diagram and the
interior images to that which they represent. But, at least in the case of the dialectical
logoi, that is precisely what we are lacking. The very referent of dneipa, in each logos, is
the imaginary collection. There is no independent fact that attaches this collection to
some non-imaginary determinate collection. So Aristotle's public diagram line really is
significantly different from the privately imagined pluralities of points.

Just as Aristotle's audience understands the identity of the untraversable collection
in a public fashion, so it is with the untraversability thereof. We saw in Chapter 3 that the
relevant sense of traversing a linear letter diagram would consist of adding letters to the
diagram. Inasmuch as letters can always be added beyond the existing exterior letters, the
diagram will be untraversable with respect to the ends. And inasmuch as letters can
always be added between existing letters, the diagram will be untraversable with respect
to division.”® In this case the agent of traversal is anyone who might wish to add
additional letters. And hence, just as in the counting logos, the untraversability of the

untraversable collection is understood from a third-person perspective.

264 Of course, in neither way can letters actually be added unlimitedly, since the line would need to get too
big, or the letters too small. But remember that, typically, once a diagram was constructed, no one
actually went about adding any letters. Instead, speakers would reference a given diagram, but speak as
if they were doing things to it.
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We thus see that Aristotle takes the third-person perspective that the counting
logos employs as concerns the untraversability of the untraversable collection, and, using
a diagram, employs it also to understand the identity of the untraversable collection. And
once a third person's object of traversal is understood as being, quite literally, a visible
diagram, it seems a small step to construe his time of traversal in the same way, as
Aristotle does.”®

It seems we have thus accounted for the two novelties of Aristotle's
reconfiguration of the two logoi. Starting with the third-person understanding of the
untraversable collection that he finds at the end of the counting logos, he employs
diagrams to reconfigure both logoi so that each involves an entirely third-person
understanding of the things untraversable.

Having now examined what Aristotle has done, we might wish to consider the
degree to which he is successful. For now, however, the issues involved in examining
this issue would take us too far afield, since we would need to determine what standards
of success we should actually apply. We will briefly return to this issue at the beginning
of Chapter 10. But we are not yet done with Aristotle's critique of the Racetrack, for, as
is well-known, Aristotle himself later critiques his own initial critique. In Chapter 9, we
will examine this critique of a critique, and will find that Aristotle's second thoughts are
in many ways on the mark.

What we will later find is that Aristotle's reconsideration effectively critiques the
obfuscation of reality by diagrams, an obfuscation that might well be imputed to

Aristotle's own initial critique. Indeed we will find Aristotle returning, rather astutely, to

265 To be more precise, it seems a small step given that Aristotle is already representing times via
diagrams.
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a consideration of what actually goes on in the imagination of the answerer. But
curiously, we will also find that Aristotle's later critique of the original resolution is itself
entirely dependent on diagrams, and that the insights he offers therein could scarcely have
been attained had he not proceeded through his initial resolution.
Since Aristotle's later resolution is effectively a critique of the diagram resolution,
it will serve us well to ensure that we have a grasp of this resolution in its own right. One
way to do this is to examine how Aristotle applies it, indeed how he applies it in

analyzing the Achilles. So we now turn to Aristotle's resolution of the Achilles.

Aristotle Analyzes the Achilles
We have already reconstructed the Achilles logos:

If a tortoise runs from Achilles, can Achilles catch him? Yes.

Must Achilles first reach the place from which the tortoise started? Yes.

But by then, hasn't the tortoise moved to some place up ahead? Yes.

Before Achilles catches the tortoise, must Achilles first reach the place where the
tortoise is now? Yes.

But by then, hasn't the tortoise moved to some place up ahead? Yes.

Again, before Achilles catches the tortoise, must Achilles first reach the place
where the tortoise is now? Yes.

But by then, hasn't the tortoise moved to some place up ahead? Yes.

So the tortoise will always keep ahead some amount? Yes.

So Achilles will never catch him? Right.

And recall that Aristotle's only discussion of the Achilles comes in Physics Z.9:

devtepog & 6 kahoUuevog AxiAAevg £oti & ovtog, 6t To Ppaditatov obdémote
kataAngbnoetat Oéov Oro tob tayiotov: Eunpocdev yap avaykaiov EADETV TO
d1dkov GBev Dpunoev tO Pebyov, WoTe del TL TPOEXELY AVAYKATOV TO
Bpaditepov. £otiv 8¢ kai 00Tog 6 adTog Adyog T@ Sixotouely, dragépel & év T
Sranpeiv un Sixa o mpocAauPavduevov uéyebog. TO pEV oDV U
KataAapuBavesdar to Ppaditepov cuuPéPrkev €k tod Adyouv, yiyvetat 8¢ mapd
Ta0TO Th dixotouiq (év du@otépoig yap cuuPaiver un deikvelodat mpog T mépag
dtatpoupévou mwg Tol peyéBoug: GAAG mpdokeital v ToOTw &Tt 00JE TO
TAX10TOV TETPAYWINUEVOV €V T d1dKeLy TO Ppaditatov), BoT Avaykr Kal TV
Aoty givat thv avthv. 10 & d&100v 8T1 16 Mpoéxov ol katalauPdverat, Peddog:
Ote yap mpoéxet, ov kataAapPdverar GAN Suwg katalauPdvertal, inep dwoet
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die&iévan trv menepacuEvnv.

And second is the so-called Achilles. And it is this, that the slowest, in running,

will never be caught by the fastest. For necessarily, the pursuer must first reach

[the place] from which the pursued started, so that necessarily, the slower will

always keep somewhat ahead. But this is the same logos as with the bisecting, but

it differs in dividing the added magnitude not half-way. By all means, not
catching the slower follows from the /logos, but it comes about on account of the
same thing as the bisection (for in both [logoi] not arriving at the end follows,
with the magnitude being somehow divided), but it is added in this [logos] that
not even the fastest made famous in a tragedy [will reach the goal] in pursuing the
slowest, so that necessarily the /usis is also the same. And moreover, maintaining
that the one keeping ahead is not caught is a fallacy. For when he keeps ahead, he
is not caught, but nonetheless he [i.e. the slower] is caught, if he [i.e. the original
questioner] will grant that [he, i.e. the slower] passes through the limited [line].

(239b14-29)

We earlier determined that the initial portion of this discussion, 239b14-18 ("And
second...somewhat ahead"), is intended as report of the logos, whereas the ensuing
portion, 239b18-29 ("But this...limited [line]"), is intended as an analysis. Since we have
already reconstructed a version of the original logos itself, we may henceforth ignore
Aristotle's report, and focus attention on his analysis.

In Chapters 2, 3 and 8, we have examined Aristotle's Physics Z.2 analysis of the
Racetrack. We now see that our examination has consisted of two parts. In Chapter 8,
we have considered how Aristotle's critique focused on a reinterpretation of the
dialectical versions of the Racetrack, a reinterpretation involving diagrams. But earlier,

in Chapters 2 and 3, we examined what, in some respects, came later in reality, Aristotle's

framing of his response to this reconstructed logos as a dialectical response.

In examining the Achilles, we will need to confront the same two issues:

Aristotle's reframing of the logos via diagrams, and his effort to ensure that his response
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is dialectically plausible. But we will find that, whereas with the Racetrack Aristotle uses
diagrams fairly directly to enable what he construes as a dialectical response, with the
Achilles Aristotle first reinterprets the entire Achilles logos via his diagrammatic
understanding of the Racetrack. But then, since this diagrammatic understanding of the
Achilles diverges considerably from the actual Achilles logos, Aristotle seeks to show
that his reinterpretation does enable a dialectical response, albeit one that turns out to be
significantly more complicated than his suggested response to the Racetrack.

We will find that Aristotle's Achilles analysis consists of three distinct parts,
which we will examine in turn. In the first part, "But this ... not half-way" (234b18-20),
Aristotle sets out a bold thesis about the similarity between the two logoi, a thesis he sees
as far from obvious. We will find that he construes the two logoi as the same because
they involve the same diagram. The second portion of the analysis, "By all means ... the
same" (234b20-26), performs two distinct functions. First, Aristotle seeks to reconcile
his bold claim about the similarity of the two logoi with the obvious fact that the logoi
differ. Second, Aristotle makes the seemingly trivial claim that because the logoi are the
same, they have the same lusis. But this creates a new problem. Even if Aristotle is
correct in everything he has said so far, it is also clear that the Racetrack lusis simply will
not work as a response to the dialectical Achilles. And this explains the third and final
section of Aristotle's discussion, "And moreover ... the limited [line]" (239b26-29). Here
Aristotle seeks to reconfigure the Racetrack lusis so that it might actually work against
the dialectical Achilles. To recap: Aristotle begins by identifying the logoi via diagrams.
He next proceeds to confront the apparent differences between the logoi themselves. And

finally he confronts the apparent irrelevance of his Racetrack lusis to the Achilles.
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Similar Diagrams, Same Logos

Aristotle begins: "But this [i.e. the Achilles] is the same logos as with the
bisecting, but it differs in dividing the added magnitude not half-way." (239b18-20)
Understanding this line is the key to understanding Aristotle's analysis, and the key to
understanding this line lies in understanding how Aristotle assimilates the diagrams he
uses to render the two logoi.

It is far from obvious that Aristotle is thinking of diagrams here. Certainly the
text employs no diagram letters. We will later see that the final phrase of the analysis, the
reference to "the limited [line]" (239b29), does seem to involve a direct reference to a
diagram. But our strongest evidence for the centrality of a diagram is the very fact that
Aristotle assimilates the two logoi. He tells us directly that the Achilles is "the same
logos" (239b18) as the Racetrack, "so that necessarily the lusis is also the same."
(239b25-26) But we have found that Aristotle's [usis for the Racetrack critiques his
diagrammatic reinterpretation of the Racetrack. If the Achilles lusis is "the same" as this
Racetrack lusis, then it must be critiquing a logos that is "the same" as the reinterpreted
diagram Racetrack. Hence the Achilles, as Aristotle construes it, will need to involve a
diagram.

We will shortly consider direct evidence that Aristotle's strategy for understanding
the Achilles involves ignoring the tortoise, and simply considering Achilles as needing to
traverse the path that he does need to traverse in the course of catching the tortoise. For
now we will simply assume that this is true, and consider the implications concerning the
assimilation of the two logoi.

We know, more or less, what diagram Aristotle thinks is relevant to the Racetrack.
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Recall that it looks like:

A E A T B

As for the Achilles, Aristotle must be thinking of something like this:

A I A E B

In one sense, the diagram I have given is more or less exactly what a diagram for a
progressive version of the Racetrack would look like, if there were such a thing. In
another sense, if we ignore the spacing and the ordering of the letters, neither of which
typically has any inherent diagrammatic meaning, then the second diagram is actually the
same as the first. To understand the second diagram, we need to see, first, how it fits the
Achilles, and second, how it relates to the first, Racetrack, diagram.*®

We can construe the full diagram as the full path that Achilles traverses in seeking
to catch the tortoise. Recall that the logos begins with the answerer acknowledging that
Achilles does catch the tortoise. Hence, it might seem that there is some path that he
traverses in doing so. We can suppose that the full diagram represents this path. In this
case Achilles will start next to the A, the tortoise will start next to the I', and Achilles will
finally catch the tortoise next to the B. As for the remaining letters, A marks the place the
tortoise is at when Achilles reaches I', E marks the place the tortoise is at when Achilles
reaches A, and so on for any additional letters that might be on the diagram. Hence A, E,
etc., are also the ensuing targets for Achilles after he reaches T.

What Aristotle calls "the added magnitude" (t0 mpocAapPaviuevov puéyedog)

(237b19-20) is always the full magnitude that remains for Achilles to traverse, after he

266 Heath (1949) displays diagrams for the two logoi that, notwithstanding some minor anachronisms, are
quite similar to the diagrams I give above.
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has already gone part of the way.?’ It is the magnitude that needs to be "added" to the
magnitude that Achilles has already covered. (Remember that diagrams are always
construed as involving the addition or division of segments.) But the added magnitude
keeps getting "divided" because Achilles always has an earlier point to reach before he
reaches the end.

Although I have here described the diagram by saying that the tortoise started at T,
was caught at B, etc., once the diagram has been established, we can just as easily see the
tortoise as irrelevant. Indeed we can suppose that somehow Achilles is moving along the
diagram itself, from A to B. But before he reaches B, there is always some additional spot
that he needs to reach. We can leave it an open question whether the tortoise is also
moving along this diagram, and in what manner.**®

If the Racetrack were progressive, then the introduction of the diagram and the
elimination of the tortoise would, apart from possible differences in the ratio of division,
have converted the Achilles into a version of the Racetrack. But the Racetrack is
regressive, not progressive. And so there might seem to be a significant difference in the
way we need to interpret the diagrams of the two logoi. In the Achilles diagram, the
successive points of division mark points that Achilles is supposed to occupy later and
later. But in the Racetrack diagram, the successive points of division mark points that
Achilles is supposed to occupy earlier and earlier.

This may very well be true, but the differences disappears if we simply ignore the

runners, and focus our attention on the diagrams in relation to us, or better, to Aristotle

267 Ross concurs. (pg. 76)
268 Ultimately, the tortoise will somehow need to be relevant, since he does appear in the actual logos.
But for now we can ignore him.
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and his audience. But in doing so, we can still invoke the standard conceit that diagram
segments can be added or divided, even though this does not literally happen. What we
find is that the two diagrams are functionally identical. Each begins as a segment, which
is then divided. And then one of the parts resulting from the division is divided, and so
on. The diagrams may differ in the ratio of division, but this is not something that
diagrams themselves ever purport to represent accurately. Admittedly, the diagrams are,
in some sense, mirror images. But if we are ignoring the temporal implications this has
for the runner, as we are, then this reversal does not matter. Both diagrams "are" simply
collections divided unlimitedly, and the precise manner of this division is irrelevant.

We thus see that diagrams may provide a way for Aristotle to identify the
Racetrack and the Achilles. Aristotle supposes that each logos involves a runner
traversing a fixed magnitude. And in each case, Aristotle construes this magnitude as a
diagram, a diagram that is in actuality divided into several parts, but one that can be
treated, and spoken of, as a diagram that is divided unlimitedly. In short, it is precisely
the use of diagrams to represent magnitudes that enables Aristotle to assimilate the two
logoi via their use of magnitudes.

Aristotle's use of a diagram, and the magnitude it represents, constitutes a
significant deviation from the original Achilles logos. Recall that the Achilles logos itself
certainly did not mention any fixed magnitude. And the logos concerned not a race,
which would involve a fixed magnitude, but a chase. Moreover the logos does not
require that Achilles and the tortoise have fixed speeds, or a fixed ratio between their
speeds, which would, in some sense, allow the determination of a fixed magnitude. In

short, nothing in the logos itself requires the supposition that the runners traverse a
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magnitude. Instead, it is Aristotle himself who introduces a magnitude via a diagram, and
this is what enables him to see an affinity between the two logoi. Naturally, we will soon
need to consider how this diagram might function in a dialectical response, but for now

we have a plausible understanding of Aristotle's underlying assimilation.

The Diagram and the Logos

In the opening line of his analysis, Aristotle has told us that the Achilles is "the
same logos" as the Racetrack. (239b18-20) And we have seen that Aristotle seems to
make this claim due to the similar diagrams that he sees as relevant to the two logoi. But
the truth is that the dialectical logoi themselves appear to be quite different, a fact that
would be obvious to both Aristotle and his audience. Hence Aristotle needs to reconcile
his claim about the similarity of the logoi with the obvious fact that they differ, and he
proceeds to do just that.

Aristotle's analysis continues: "By all means, not catching the slower follows
from the logos, but it comes about on account of the same thing as the bisection (for in
both [logoi] not arriving at the end follows, with the magnitude being somehow divided),
but it is added in this [logos] that not even the fastest made famous in a tragedy [will
reach the goal] in pursuing the slowest, so that necessarily the lusis is also the same."
(239b20-26) This complex sentence performs two distinct functions. First, it explains
the immediately prior claim that the two logoi are the same. And second, it advances a
new claim on the basis of the prior claim, a claim about the appropriate lusis for the
Achilles. We will consider these issues in turn.

Aristotle begins by appearing to offer a concession. We might imagine someone

objecting to Aristotle's identification of the two logoi, objecting that in the Achilles,
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Achilles fails to catch the tortoise, whereas the Racetrack involves no chase at all. How
then can the two logoi be the same? In response, Aristotle concedes that the conclusion
of the Achilles, that Achilles cannot catch the slower tortoise, is different from the
conclusion of the Racetrack. But he nonetheless claims that the derivation of this
conclusion somehow resembles the bisection process that helps to yield the conclusion of
the Racetrack.

Aristotle's challenge is to explain how a logos about a chase is somehow "really"
about a runner traversing a magnitude. To render this plausible, Aristotle takes two
distinct steps. First, he reinterprets "not catching the slower" (239b20-21) as "not
arriving at the end" (239b23). This effectively removes the slower tortoise from the
picture, as the generic "end" may simply be the place where the tortoise does get caught.
Second, Aristotle makes clear that in his movement toward the "end", the runner Achilles
is traversing a magnitude that the logos presents as repeatedly divided. (239b23-24)

What Aristotle does not overtly mention is the underlying presumption of both of
these revisions: the presumption that Achilles is traversing a magnitude at all. But
clearly this is a presumption. The "end" that the runner must reach, inasmuch as it is not
the tortoise, must be the end of something, and indeed of some magnitude. Moreover, if
the magnitude is being divided, it must exist. Now the dialectical logos clearly mentions
no magnitude. So what magnitude is Aristotle talking about? He would seem to be
talking about a visible magnitude that he is presenting on a diagram board. This fits the
context of Physics Z.2, where it is routine for motions to be presented as involving the
traversal of a diagrammed magnitude, and it certainly meshes with Aristotle's

reinterpretation of the Racetrack.
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We now understand Aristotle's identity claim. Yes, Aristotle admits, the Achilles
does conclude that Achilles fails to catch the tortoise. But this conclusion, he says,
somehow results from the argument that Achilles cannot reach the end of a fixed
magnitude, inasmuch as that magnitude can be repeatedly divided. And in Aristotle's
view, this is basically the same as what happens in the Racetrack. Aristotle concludes his
explanation by suggesting that the theme of the Achilles pursuing the tortoise is simply
an addition to the underlying Racetrack framework. (239b24-25)

We now see that Aristotle has opened his analysis with a bold and seemingly
unjustified claim about the identity of the two logoi. (239b18-20) But then he proceeds
to reconcile this claim with the evident fact that the logoi differ. (239b20-25) Itis
precisely in this attempt at reconciliation that we see the need for a visible diagram.
Aristotle needs his audience to not realistically imagine Achilles pursuing the tortoise.
Instead, he needs them to suppose that somehow, Achilles, or someone or something, is
actually moving along the diagram that they see.

There might seem to be something dubious about Aristotle's procedure. He is
saying that the conclusion of the Achilles, the actual conclusion of the Achilles, "come
about on account of the same thing as the bisection." (239b21-22) But this is, strictly
speaking, false. The questions of the two logoi are quite different, and Aristotle's ability
to re-envision the Achilles via a diagram does not change that. But for the moment we
may defer discussion of this issue, since it turns out that Aristotle himself is likely aware
of the discrepancy.

Having now, in his view, explained the claim that the two logoi are identical,

Aristotle proceeds to draw a conclusion from that claim. If the Achilles is the same
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logos, he says, then "necessarily the lusis is the same." (239b25-6) In itself, this claim
seems fairly uncontroversial. Naturally, two logoi that are the same should have the same
lusis.

Things become more complicated once we recall what the lusis for the Racetrack
actually involves. Remember that according to Aristotle, the Racetrack employs the
premise: It is impossible to go through things unlimited (&netpa) in a limited time. (For
simplicity, I here ignore the alternate version.) Aristotle contends that this thesis is
ambiguous because the term dnelpa (things unlimited) is ambiguous. And hence the lusis
for the Racetrack consists of disambiguating the term dmnetpa and showing that, of the two
disambiguated theses resulting from the original ambiguity, the version required by the
Racetrack argument is false. This is Aristotle's lusis for the Racetrack, and since he says
that the Achilles is the same logos, and has the same [usis, this is also Aristotle's [usis for
the Achilles.

But now we see a problem. The Achilles logos contains nothing like the
ambiguous theses that Aristotle finds in the Racetrack. Indeed it nowhere contains the
word dmnetpa (things unlimited) or indeed any form of dnelpog (unlimited). How then
does Aristotle suppose that a dialectical answerer can apply a lusis that involves
disambiguating dnetpa?

This problem seems to have been entirely missed by contemporary scholars.
Indeed, the problem is only evident once we have recognized the precise dialectical
structure of Aristotle's Racetrack lusis, something that scholars have also missed. But
now we have seen that the Racetrack lusis does involve a dialectical disambiguation, and

hence that it will work only against a logos that contains the term being disambiguated.



274
I suggest that Aristotle is actually quite aware of the dialectical implausibility of
his claims thus far, and that this is precisely what accounts for the final portion of his
analysis. He has thus far shown, via his use of a diagram, a novel way of thinking about
the Achilles logos. But he has not yet shown how to employ this new interpretation to
enable a plausible dialectical counterattack. So what he needs to do is to show a
dialectical questioner how to actually use the diagrammatic reinterpretation to somehow

render the Racetrack lusis plausible as a dialectical response.

A Dialectical Counterattack

We have seen that the Racetrack lusis clearly will not work against the Achilles as
it is actually presented. But perhaps it would work if the questioner actually employed an
argument that used the putatively ambiguous term dmnetpa (things unlimited). So I
suggest that the essence of Aristotle's dialectical strategy is to have the original answerer
go on the offensive, and force the original questioner into actually giving an argument
that does employ the term &nelpa. This new argument will be based on Aristotle's
diagrammatic understanding of the Achilles, and will succumb, at least as well as the
Racetrack, to the disambiguation that Aristotle employs against the Racetrack.

If my interpretation is correct, then Aristotle's Racetrack critique will differ
significantly from his Achilles critique. With the Racetrack, Aristotle attacks an element
of the logos that actually exists, and he seems to envision that the answerer performs his
disambiguation in the midst of the original logos, right when the ambiguous thesis is used
by the questioner. By contrast, with the Achilles, Aristotle has no response to the logos
as it is presented. So the logos will proceed to the end, with the answerer apparently

defeated. But at this point the answerer will launch a counterattack, seeking to implicate
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the questioner in an argument that is fallacious for the same reason as the Racetrack.

Aristotle begins the final portion of his analysis by recalling the actual conclusion
of the Achilles: "And moreover, maintaining that the one keeping ahead is not caught is a
fallacy." (234b26-27) Recall that in arguing for the affinity of the two logoi, Aristotle
has depicted the actual conclusion of the Achilles as irrelevant, and focused his attention
on Achilles traversing a magnitude. But now he turns his attention back to the Achilles
as it actually exists, his goal being to provide a workable dialectical response.

Aristotle continues: "For when he keeps ahead, he is not caught... ." (239b27-28)
This clause seems to be an acknowledgement that the aforementioned erroneous
conclusion does indeed appear plausible. Certainly the tortoise is not caught when he is
ahead. Aristotle quite commonly offers plausible justifications for conclusions that he
proceeds to reject, and I suggest that he has a similar motivation here.

It might well seem that what Aristotle is doing is setting up a version of the
always-critique that we examined earlier. Recall that this critique contends that the logos
equivocates concerning the scope of always (det), insinuating that the tortoise is always,
that is, at all times, evading capture, when in fact he is always evading capture only when
he is ahead. But this interpretation suffers serious problems. First, Aristotle has already
told us that the Achilles requires the same [usis as the Racetrack. And yet the always-
critique is certainly irrelevant to the Racetrack. Second, we have already seen that the
always-critique simply does not work against the dialectical Achilles. Recall that nothing
in the logos ensures that there is a difference between the scopes encompassed by always,
at all times, and always, when the tortoise is ahead.

Certainly, there is a sense in which Aristotle intends to draw a distinction between
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two times. But I suggest that Aristotle's real goal is to contrast the time of the pursuit as
the answerer typically imagines it, and the time of the pursuit as it can be understood via
a diagram. Typically, the answerer does imagine that the tortoise will be ahead forever.
But if the pursuit is construed as occurring along, and ending at the end of, a fixed
diagram line, then clearly there will be a difference between the time of pursuit and the
time of capture. Indeed, I suggest that Aristotle invokes the contrast between these two
times as a way of evoking the more fundamental contrast between the non-diagrammatic
imagination of the chase, where the difference is not evident, and the visible
diagrammatic depiction, where it is. And indeed, we will see that the core of Aristotle's
dialectical counterattack will be the very introduction of the diagram that enables this
distinction.

The analysis concludes: "... but nonetheless he [i.e. the slower] is caught, if he
[i.e. the original questioner] will grant that [he, i.e. the slower] passes through the limited
[line]." (239b28-29) This text is rather confusing as it stands, so we will need to carefully
consider its literal meaning before we go on to examine its broader import. To begin
with, the subject of kataAayPdavetar (he is caught) is obviously "the slowest", in the
original logos, the tortoise. And hence we should presume that the unstated subject of
die&iévan (pass through) is likewise "the slowest".

The term dwoet (he will grant) is central to my understanding of the dialectical
counterattack. Being a form of 8{dwyt (grant, give), we should presume that it is intended
in its dialectical sense, a fact that has been missed by scholars. The person doing the
"granting" will be some dialectical questioner. But we know that the basic Achilles logos

involves no question about the tortoise passing through anything "limited". Hence
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Aristotle must be considering a new question that is introduced by one of the dialectical
participants in order to bring about a /usis. And since the original answerer is the one
who needs a lusis, he must now be the one now asking the question. And so the intended
subject of ddoer (he will grant) will be the original questioner.

The final words of the analysis are tv nenepacuévny, literally, "the limited."
(239b29) This phrase is grammatically feminine, which indicates that Aristotle has a
specific referent in mind, a referent with a feminine name. If he had no specific referent
in mind, he would have used the neuter form, not the feminine. So we need some
feminine word that refers to something like a magnitude.

In the Racetrack analysis of Physics Z.2, Aristotle construes the runner as
traversing a pfjkog (magnitude), and in Physics Z .2 Aristotle tends to use pikog
interchangeably with péye®og (magnitude). Hence in Physics 7.9, we might presume that
Aristotle finds Achilles, "the fastest", traversing a similar ufikog or uéye@og, and the
tortoise, "the slower", traversing the same pfjkog or péye@o¢. In some sense this is true,
and indeed Aristotle does use péye®og in the Achilles analysis. But neither term is the
referent of tnv nemepacuévny , since both ufikog and péye®og are neuter.

The only reasonable alternatives are kivnoig (motion) and ypauur (line), both
feminine. While kivnoic has prominent role in role in Physics Z, it plays no role in the
Racetrack logos or the Achilles logos nor, thus far, in Aristotle's analyses of either. By
contrast, we have already made the case that Aristotle employs linear diagrams, that is,
visible lines, in both of his analyses, and he very likely has a linear diagram on display as
he discusses the Achilles. Such a diagram, being a line (ypauur), may thus serve as the

intended referent of trv menepacuévnv (the limited), forcing it into the feminine. Indeed,
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given the lack of alternative explanations, we may even regard the feminine gender of this
phrase as independent evidence supporting the existence of a diagram, evidence to be
added to our earlier indirect case based upon the parallel structure of the Racetrack and
Achilles analyses.

Aristotle is thus telling us that the tortoise will be caught if the answerer grants
that the tortoise passes through a given line on Aristotle's diagram board. But recall that
Aristotle himself has already employed the given diagram line, making clear that he
regards it as the very line that Achilles needs to traverse. Aristotle's audience will thus
hear Aristotle demanding that the original questioner grant that the tortoise will pass
through the very same visible line that Achilles also passes through. If we add the
qualification that Achilles and the tortoise pass through this same line in the same time,
then it does seem that Achilles indeed catches the tortoise.**

We now have a good grasp of what Aristotle is literally saying. But we have not
yet considered how his comments lay the groundwork for a dialectical counterattack.
How does the concession that the tortoise traverses a diagram line enable the Achilles to
be resolved by the disambiguation of dneipa? It is obvious both that Aristotle requires an
answer to this question, and also that he does not fully explain his answer. So if we are to
make sense of Aristotle's overall strategy, we must do some extrapolation.

I suggest that, in presenting, as the key to the counterattack, the original

questioner's concession that the tortoise traverses a "limited line", what Aristotle is

269 Strictly speaking, it might seem that the tortoise should traverse a shorter line, inasmuch as he has a
head start. But we might suppose that the tortoise starts from the position of Achilles, and then runs
away, yielding a time gap before Achilles starts the pursuit. In this case, the time of the pursuit would
consist of the whole time of the tortoise's running, with Achilles being at rest for the first portion of this
time. In any case, it seems fairly clear that Aristotle's analysis hinges on thinking of Achilles and the
tortoise as independent traversers of the same path.
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actually envisioning is the introduction of a diagram line into a logos that heretofore
involved no such thing. Aristotle envisions the original answerer gaining the original
questioner's assent to the introduction of this line. And then the original answerer
proceeds to implicate his opponent in a diagrammatic version of the Racetrack argument.
But in Aristotle's view, this argument can be exposed as fallacious by the disambiguation
of the term dnelpa. And if the original answerer does this, he will produce the impression
that it is the original questioner who has been wrong all along.

We have already determined that when Aristotle discusses the Achilles in Physics
7.9, he does so in conjunction with a diagram that looks like this:

A I A E B

Hence Aristotle is also thinking about the Achilles counterattack in conjunction with this
diagram, even though he knows perfectly well that the logos involved no such diagram.

As Aristotle envisions it, the counterattack begins right when the Achilles seems
to have run its course, with the answerer defeated. But then the answerer becomes
questioner, proceeding, in Aristotle's scenario, roughly as follows:

If the tortoise gets caught by Achilles, will the tortoise traverse a magnitude while
running? Yes.

Then let that be the line upon which are A and B. So if the tortoise gets caught
when he traverses the line upon which are A and B, then will Achilles traverse the
same line in the same time? Yes.

And you say that Achilles must reach the I" before he reaches the end? Yes.

And you say that once he reaches the I', he must reach the A before he reaches the
end? Yes.

And you say that before he reaches the A, he must reach the E before he reaches
the end? Yes.

And so you say he must go through things unlimited if he is to reach the end?
Yes.

And so you say that if he cannot go through things unlimited, then he cannot
reach the end? Yes.

Well, I grant that it is not possible to go through things unlimited with respect to
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the ends, but it is possible to go through things unlimited with respect to division.
And hence you are in error: Achilles will catch the tortoise.

In seeking to understand Aristotle's strategy, perhaps the central oddity lies in the
fact that for Aristotle and his audience, the crucial diagram is present throughout the
discussion. Moreover, they all understand the diagram and its elements before Aristotle
ever suggests how it can be used dialectically. By contrast, the strategy of the
counterattack itself clearly involves the original answerer in the introduction and
progressive explication of the diagram letters. In fact, when Aristotle, with the diagram
fully present, envisions that the original answerer progressively presents the diagram,
Aristotle is fully in accord with normal diagrammatic practice. We have already seen that
diagram arguments invariably begin with the diagram fully present, but that the arguer
proceeds as if he is repeatedly doing things to it. So we should not be surprised that
Aristotle envisions a dialectician doing things to a diagram that, for Aristotle, is already
present.

I do not know whether anyone ever actually tried to employ the dialectical
counterattack that I am attributing to Aristotle. But this does not matter, as our goal is to
understand Aristotle's own analysis. And I think that we now have a plausible
reconstruction of the sort of strategy that Aristotle has in mind, even if we should not
place too much credence in my rendering of the individual questions.*”

Ultimately, my reconstruction of the counterattack is grounded in two key pieces
of evidence. First, we know that Aristotle envisions the original questioner going on the
offensive and questioning the answerer, forcing him to grant that the tortoise traverses a

diagram line, the same diagram line that Achilles traverses. And indeed Aristotle

270 By contrast, my rendering of the actual logoi are aiming for strict historical accuracy.
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presents this very concession as the key to understanding why the tortoise does get
caught. (239b28-29) Second, we know that Aristotle sees the disambiguation of the
word dmnetpa as the key to the resolution of the Achilles, just as it is the key to the
resolution of the Racetrack. My reconstruction of Aristotle's counterattack is simply an
attempt to bridge the gap between these two pieces of evidence, in a manner that Aristotle

would find dialectically plausible.

We have now examined both Aristotle's Physics Z.2 analysis of the Racetrack and

his Physics Z.9 analysis of the Achilles. Both are couched in the language of dialectic,
and directed at dialectical logoi. But each functions by bringing diagrams into the
dialectical setting. The Racetrack analysis employs a diagram to fundamentally
reinterpret the nature of the &mmelpa (things unlimited). And the Achilles analysis
reinterprets the nature of the entire Achilles logos, reinterpreting it as a version of the
reinterpreted diagrammatic Racetrack logos. The diagrammatic interpretation of the
Racetrack is thus the foundation of both analyses. But we will find that, in Physics 6.8,
Aristotle himself ultimately critiques his own diagrammatic interpretation. So we turn

there now.
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Chapter 9
Potential Points

Reexamining the Racetrack

In Physics 0.8, Aristotle returns to the Racetrack and offers a new resolution. The
new resolution is well-known to scholars, but its precise nature and relation to the earlier
resolution has long proved puzzling: why, indeed, does Aristotle offer a new resolution?
What, if anything, does the new resolution have to do with the original?

Ross offers an answer that is initially plausible, and has proved popular. He
proposes that Aristotle's first answer was an ad hominem response to Zeno, who had
supposedly recognized the infinite divisibility of magnitude, but not of time.””' But now

in Physics 0.8, Aristotle seeks to address the “real underlying difficulty”*’?

, and proposes
a resolution that relies on the distinction between points existing in actuality and points
existing in potentiality. But Ross' proposal suffers from two problems. First, we have
seen that Zeno's logos in no way relied on magnitude to the detriment of time. Second,
Aristotle's initial resolution is in no way an obvious response to any error of Zeno or
anyone, but instead involves a complex reinterpretation of the argument via diagrams.
This makes it all the more surprising that Aristotle should seem to abandon his approach
in favor of one seemingly disparate.

In truth, I contend that Aristotle does no such thing. His new resolution, like the

original, relies on diagrams. But now Aristotle uses the diagrams in a self-referential way

that reveals the danger of relying on diagrams uncritically. And his critique of the

271 Cf. Ross, pp. 73-74.
272 Ibid., pg. 74.
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uncritical use of diagrams has an easy analogue in a critique of the uncritical use of the
imagination, the very issue that seemed to lie at the core of the original Racetrack. Thus
we will find that Aristotle reflecting on his own initial resolution in a way that leads him
into a deeper reflection on the original Racetrack itself.

The remainder of this chapter will have four sections. In the fourth and final
section, we will see how Aristotle's new resolution has precisely the same form as the
original: it is a disambiguation of the word dmnelpa (things unlimited), only this time the
disambiguated terms become things unlimited existing in actuality and things unlimited
existing in potentiality. It might seem possible to understand the disambiguation in
isolation, without reference to the rest of this chapter. But then it would be a mystery
how the new resolution relates to the old (other than being a variant of it).

To fit the new resolution into the broader context of Aristotle's engagement with
the Racetrack, we will need to progress through three main ideas. The first idea has two
parts: I say that Aristotle's new resolution is derived from his reflection on the counting
logos, but a version of the counting logos in which time replaces magnitude. Second, as
we saw in Chapter 7, but did not fully explore, Aristotle's analysis of this new variant is
based on a separate diagram argument that occurs in Physics 6.8 prior to the Zeno
discussion. The original diagram argument involves two parallel motions, and Aristotle
adapts it so that the parallel motions will be the counter's “traversal” of a time and his
counting of temporal halfway-points. Third, we will see that Aristotle relies on the idea
that a point (halfway or otherwise) is actual only if something stops at it. I contend that
Aristotle's discussion of this issue should be understood as a critique of the uncritical use

of diagrams. In particular, Aristotle is reflecting on the differences between the way in
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which a point is individuated in a diagram and the way in which it is individuated in
reality. Once we have considered each of these ideas in turn, we will consider how they

lead Aristotle to his new disambiguation.

Counting Halfway-points of Time
In a passage we have now encountered several times, Aristotle recounts the two
dialectical versions of the Racetrack. He then immediately explains that he will need to
reexamine the Racetrack resolution. Beginning with the recollection of the logoi,
Aristotle writes:

TOV aUTOV O¢ TPOTOV AMAVTNTEOV Kal TTPOG TOUG EPWTAOVTAG TOV ZNVWwVog Adyov,
el del to fuiov duévar det, tadra §'dneipa, T &' dnelpa GdUvatov die€eAdelv, A
WG TOV aLTOV ToDTOV Adyov Tveg AN WG épwtdoty, dElodvteg dua Td Kivelobal
TNV Nuicelav Tpdtepov aptOuelv kab' EKacTov yryvOUEVOV TO TjULov, HoTE
detABdvtoc trv SAnv dnetpov cupPaiver Ap1dunkévat dp1Oudv: todro &'
OpoAoyovUéVwg €0TLV adUvaTov.

v ugv o0V T0i¢ TpdTolg Adyoig Toic mepi kiviioews éEADouev d1d Tob TOV Xpdvov
dmetpa Exerv €v abT®® oLJEV Yap ATOTOV £l €V Ameipw XpOvew Ameipa diépxetal
TI§" Opoiwg O TO Amelpov €V Te TR PNKEL LTIAPXEL KAl €V TR XpOVw. GAN altn 1
A0o1G TTPOG PEV TOV EPWTAOVTA TKAVAG £XeL (RPWTATO Yap €l £V TEMEPATUEVW
dnerpa evdéxetar d1e€eAbelv i apiBufoat), Tpog O TO Tpdyua Kal thv GAROeiay
OUX TKAVQRG" Qv Yap TiG GEUevog ToD UNKOUG Kal ToD £pwTaV €1 €V TEMEPATUEV(
Xpovw evdéxetar dmepa die€eAbelv, muvOavntal € abtod Tod Xpévou tadta
(Exer yap 6 xpdvog dmeipoug draipéaeig), oUkETL ikavt) £otat attn 1 Adoig, GAA
TO aAnBEC Aektéov, Omep elmopev €v Tolg dptt AdYOIG.

And in the same way one must reply to those [dialecticians] asking the logos of
Zeno, [who ask] whether it is always necessary to pass through the half, but these
[halves] are unlimited, and it is impossible to pass through things unlimited, or as
some others differently ask this same logos, requiring that together with moving
the half-[motion], there is earlier counting individually the half-[way-point]
coming to be, so that with the whole [motion] gone through, the result is having
counted unlimitedly. But this is admittedly impossible.

So then, in the earlier discussions about motion, we resolved [this logos] on
account of the time having, in itself, things unlimited. For there is nothing absurd
if in an unlimited time someone goes through things unlimited. And in the same
way does the unlimited belong in the magnitude and in the time. But on the one
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hand this same lusis measures up adequately against the one questioning (for he
asked whether, in something limited, it is possible to go through or count things
unlimited), yet concerning the fact and the truth it does not [measure up]
adequately. For if someone, leaving aside the magnitude and the asking whether
in a limited time it is possible to go through things unlimited, inquires about these
things concerning the time itself (for the time has unlimited divisions), still it is
necessary to speak the truth, the very thing we said in the discussions just now.
(263a4-23)

Aristotle's opening words, “And in the same way one must reply...”, (263a4) link
his new resolution to the prior diagram argument. Before we examine the earlier
argument, we need to consider the problem that Aristotle's adaptation of this argument is
intended to solve.

After recounting the two versions of the logos, Aristotle recalls his earlier
critique, "So then ... adequately." (263al1-18) For the most part, this rehearsal conforms
precisely to our earlier reconstruction of Aristotle's resolution. But there is one minor
textual puzzle. Aristotle says, "for he asked whether, in something limited (év
TEMEPAGUEVW), it is possible to go through things unlimited." (263a16-17) I have
rendered €v menepacuéve so that the precise nature of the "something limited" is unclear,
although it certainly must be either a time or a magnitude. And I think this ambiguity is
probably intentional, since Aristotle's goal here is to recall how the parallel unlimitedness
of a time and a magnitude enables the resolution of the Racetrack as it was asked. And so
in recalling that the logos concerns a limited time or a limited magnitude, Aristotle is
ipso facto recalling that it concerns both. And since, from Aristotle's standpoint, the
logos does concern both, the ambiguity is quite reasonable.

Most scholars presume that the "something limited" is actually a limited time, and

they could well be correct.””” This might seem to pose a problem for our earlier

273 For instance, see Ross, pg. 448.
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conclusion that it is Aristotle himself who introduces the limited time to the logos. But
recall the unlimited-number-question of the counting logos:

So when the runner has gone through the whole stadion, has he counted an
unlimited number? Yes.

As we saw in Chapter 7, it is quite plausible that Aristotle should regard this question as
being about a limited time, even though no such thing is mentioned. And the addition of
the new terminology can be explained by Aristotle's need to link the dialectical logos with
his earlier resolution. So although Aristotle might well construe the "something limited"
specifically as a limited time, this gives us no reason to revise any of our earlier
conclusions.**

Having recounted his earlier analysis, Aristotle next raises a problem for it. |
think we can understand this problem if we focus on two hints in the text. First, Aristotle
suggests that the new problem somehow results from swapping the magnitude of the
original problem for a time. Second, the new problem somehow derives from the
counting logos. We will consider these issues in turn.

That Aristotle somehow replaces magnitude with time is fairly evident from the
text. Aristotle tells us that the new problem results “if someone, leaving aside the
magnitude ... inquires about these things concerning the time itself.” (263a18-20) The
question is how exactly we should understand this switch.

As for the counting logos, there are two key signs that it is central to the new
problem. First is the very fact that the counting logos is recounted at all. Up to this

point, Aristotle has not seen fit to recount any version of the Racetrack, treating it as well-

274 It is also possible that Aristotle omits an overt reference to the time as a concession to the indirect
nature of his attribution to the logos.
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known. Now he recounts both versions, and the likely point of this is to highlight the
distinctive nature of the counting version. Second, when he recalls the impossibility-
question in explaining the new problem, he makes a point of incorporating the counting
logos: “for he asked whether, in something limited, it is possible to go through or count
things unlimited.” (263a16-17)

We saw in Chapter 8 that Aristotle by no means ignored the counting logos in
Physics 7.2. But there he significantly reinterpreted it. Recall how he rendered the
putatively ambiguous thesis:

It is not possible to go through things unlimited or to individually touch things
unlimited in a limited time.

Here, Aristotle's “individually touching” has been derived from the counting of the
dialectical counting logos. But Aristotle has transformed the mental activity of counting
into the physical activity of touching, focusing his attention simply on the discrete serial
nature of both counting and touching.

By contrast, in Physics 0.8, I suggest that Aristotle returns the focus to counting as
a mental activity. It is precisely the mental experience of counting that poses a problem.

To see why, consider the crucial impossibility-question. Following Physics
263al16-17, but ignoring the “in something limited”, we might render the question as:

Is it possible to go through or count things unlimited (&neipa)?
A dialectical questioner needs the answer no. In Physics 7.2, Aristotle showed how the
answer could be yes if the “things unlimited” constitute a magnitude nonetheless limited
in extent. But what if the “things unlimited” are the divisions of a time that is ex

hypothesi limited in extent? Can they be “gone through” by way of counting? This
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seems impossible, as there is now way for the counter to experience this counting.?”

Aristotle's earlier solution, which hinged on the existence of a limited time,
separate and parallel to the magnitude, will no longer work, since in this case the time
itself seems unlimited in extent. Aristotle does seem right in finding this a problem.

Although Aristotle has found a problem with his initial resolution, this doesn't
actually undermine the significance of the earlier analysis. Indeed, Aristotle discovers the
new problem by way of the original solution. Recall that the original logos deals only
with a stadion; it is Aristotle himself who introduces the parallel magnitude and time.
Only once these abstractions have been introduced can one be swapped for the other,
creating a new puzzle. It would thus be quite a mistake to regard Aristotle's initial
solution as a curiosity merely adequate ad hominem. Indeed, without it, there would be
no new solution precisely because there would be no new problem.

Notwithstanding the way in which Aristotle actually develops the new problem,
by reflection on the counting logos and his original diagram analysis, there is a sense in
which the “new” problem is actually a return to the problem of the original logos. We
saw that, in the original logos, the answerer really could not get through the imaginary
halfway-points in his own mind. In the original logos, this was not the overt focus of the
logos, but merely the actual source of the difficulty. But now, in considering the problem
of counting temporal divisions, Aristotle is overtly considering the problem of getting

through an unlimited collection in the mind. And this time his analysis will hinge

275 Here I differ from Graham (pg. 143), who suggests that Aristotle's problem with his original resolution
is that “it does not reveal the nature of time.” He adds “Zeno's paradox depends on a correspondence
between time and space continua. But we can raise the question whether time (or space) by itself is
continuous.” I think this misses much of the significance of Aristotle's new resolution. The problem is
that Graham neglects Aristotle's focus on the counting logos. If we consider both the focus on the
counting logos and the focus on time, we see that Aristotle is engaged in a more subtle inquiry
concerning our thinking about time.
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precisely on the imaginary nature of the mental “things unlimited.”
Two Misaligned Motions
Now that we grasp the new problem in Physics ©.8, we must try to grasp
Aristotle's solution. He gives us the key to the solution right as he begins his rehearsal of
the two versions of the logos, writing: “And in the same way, one must reply... .”
(263a4) We saw in Chapter 7 that Aristotle here refers to an immediately prior resolution
of a diagram puzzle, a puzzle involving two parallel motions. The key to understanding
Aristotle's new resolution lies in seeing how this diagram argument can be construed as
involving the parallel “motions” of counting and running.*’®
Presenting the diagram puzzle and its resolution, Aristotle writes:

310 kai mpog TV dropiav todto Aektéov: €xel yap dmopiav tHvde. €1 ydp €in 1)
10 E T Z Ton kai 10 A @€porto cuvex®g and tol Gkpov 1pog to T, dua § €l 10 A
€ml T( B onuelw, Katl tO A Q£poLto Ao TG Z dKkpag Tpog 0 H OUaA®S Kal T@
a0OT® TAXEL TQ A, TO A Eunpoodev 1iEet éml TO H | T0 A éni tO I 16 yd&p mpdtepov
opufjoav kat aneAOOv mpdtepov EAOETV Gvayk. oV yap U YEYove TO A €ml Td B
Kal droyéyovev an’ avtod, 310 votepilel. €l yap dua, oby voTeplel, AN avdaykn
€otat iotacBat. ovk dpa Betéov, Ote TO A €y€veTo Kata TO B, TO A dpo Kivelobat
amnd to0 Z drpov (gl yap Eotat yeyovog T A émi Tod B, €otat kal T0 dnoyevéaDar,
kal o0 dupa), GAN v €v topfi xpdvou kal oy v Xpdvew.

And on account of this, we must say the following about the puzzle. For the
puzzle goes like this: For if the [line upon which is] the E is equal to the [line
upon which is the] Z, and the A is moved continuously from the end [where the E
is] to the T, and at the same time as the A is at the point B, also the A is being
moved from the Z end [of the line]*”’ to the H, uniformly and with the same speed
as the A, the A will be at the H earlier than the A is at the I'. For the first setting

276 Simplicius construes “in the same way” merely as a reference to the proposition: “everything that is
continuous contains in itself potentiality, not in actuality, the things of which it can be cut — the line
<contains> points and the time interval <contains> instants.” (1240,3-4, trans. McKirahan) He seems
to derive this claim from Physics 262a21-25. This idea does indeed play a role in Aristotle's new
resolution, but it is much more natural to read “in the same way” as referring to Aristotle's use of the
diagram argument to resolve a puzzle (dmopia) (262b8-22) The resolution of the prior puzzle is then
analogous to the resolution of the Zenonian puzzle.

277 The adjectival phrase tf¢ Z dkpag is feminine, which means that Aristotle sees it as modifying a
feminine noun. The obvious choice is ypaupn (line). So Aristotle is really saying something like:
“from the headmost line, where the Z is”.
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out and leaving is necessarily first to arrive. For not at the same time has the A
come to be at the B and come to be away from it, on account of which it [i.e. the
coming to be away from B] comes later. For if [the coming to be at B and the
coming to be away from it happen] at the same time, it [i.e. the coming to be away
from B] is not later, but [if it does come later*’®] there is a need to stop [in
between]. Therefore one must not suppose that when the A was coming to be
alongside the B, at the same time the A was being moved from the Z end (for if
there will happen the A having come to be at the B, there will also happen [the A]
coming to be away from [the B], and not at the same time), but it [i.e. the A
coming to be alongside the B] was in a cut of time and not in a time. [262b8-21]

Notice that now once again, Aristotle opens his discussion by referring back to a prior
passage: "And on account of this..." (262b8) We will later examine this backwards
reference, but for now we will simply examine how the diagram puzzle relates to the
counting logos.

The diagram puzzle requires a diagram that resembles the following:

E A B r

Z A H

As is often the case, Aristotle here uses letters both to mark spots on the diagram and to
represent objects moving along the diagram. In this case, A and A are moving objects.

Aristotle begins by setting up the basic puzzle, "For if ... at the I'." (262a10-14)
He supposes that the lines are of the same length, and that the A and A move at the same
speed from the E and the Z , respectively, to the ' and the H. Although he does not state
it directly, he clearly supposes that the motions start at the same time. He also supposes,
crucially, that "at the same time" (263b11) as the A is at the B, the A is moving from the Z
to the H. And somehow this scenario is supposed to entail that the A reaches the H

before the A reaches the I'. And this is puzzling because the motions started at the same

278 Here I follow Ross (pg. 713).
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time and proceeded with the same speed.

Aristotle next proceeds to explain why this paradoxical conclusion comes about,
"For the first ... [in between]." (262b14-17) Aristotle thinks that while the A and the A
started the full motion at the same time, the A passed the point opposite the B before the A
left the B. And if this is true, then the A does reach the end first. So everything hinges on
why Aristotle thinks the A passes the B later. And the explanation for this is that Aristotle
thinks the A does not arrive at the B and depart from the B at the same time. And hence
he thinks that the A must rest at the B in between the arrival and the departure. But this
means that the A will be resting at the B while the A is in the process of moving. And this
explains why the A leaves the B after the A has already gone beyond the B.

The supposition that the A needs to rest at the B is liable to seem thoroughly
misguided to modern thinkers, who routinely suppose that a moving object can pass
through a point instantaneously. We will soon examine Aristotle's view in more detail,
and will find that it is more subtle than is commonly supposed. For now, however, it is
clear that if Aristotle's supposition is correct, then his reasoning is sound, and the A will
indeed arrive at the H before the A arrives at the T, despite the fact that they started
together.

Aristotle's final task is to dissolve the paradox: "Therefore one ... in a time."
(262b17-21) His solution is to simply deny that the A was ever at the B when the A was
moving. If the A was not at the B, then it did not arrive at the B and leave the B, and so
there was no need for it to rest there. Aristotle's resolution depends on an ontological
distinction between two ways in which something might be somewhere. We will soon

consider this issue in more detail. But for now we can grant that if his distinction makes
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sense, that is to say, if there is some way for the moving A to be alongside the B without
arriving there and leaving there at separate times, then Aristotle will have resolved his
puzzle.

Our immediate concern is the manner in which this puzzle relates to the counting
logos. Just as the diagram involves two parallel motions, so does Aristotle construe the
counting logos as involving two parallel motions, the physical motion of running and the
mental motion of counting. These two motions are supposed to start and end at the same
time. The second diagram line represents the path of the physical motion, and on this line
there are no intermediate parts marked, just as, in reality, there are typically no
intermediate parts marked along a span to be traversed.””” The first diagram line
represents the path of the mental motion. Here the mind moves along a line and counts
points. The line in question, that is, the line represented by Aristotle's diagram line, is
thus not a physical line, but a mental image. The mind of the counter does not literally
move along the line that the counter runs, but along an image thereof.

The B on the first diagram line marks one of the halfway-points that the counter
needs to count. Naturally, his mind will need to be at this imaginary intermediate point at
the same time as his body is in the process of running the span of which the point is a
division. So we can now easily see how Aristotle finds the diagram puzzle relevant to the
counting logos.

Up to this point, we have focused on the counting logos as it is normally
understood, with the counter counting points of the magnitude being run. But we have

seen that Aristotle envisions a counting logos in which the counter counts temporal

279 We may here ignore the halfway-point that typically is marked in a stadion. Aristotle is here thinking
more abstractly.
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points. We will later consider how this revision fits with the diagram. But first we need
to consider an issue we have so far deferred, the question of why Aristotle thinks that

being at an intermediate point requires stopping.

Stopping in the Middle

Aristotle's discussion of stopping in the middle, and indeed the entire Zeno
interlude, comes in the middle of a broader discussion about the nature of perpetual
continuous motion. Aristotle wishes to establish that perpetual motion in a circle may be
continuous (261b27-28), whereas perpetual motion along a line, that is, a limited line (the
only kind that actually exists, in Aristotle's view) will necessarily be discontinuous, since,
when an object reaches the end, it must stop before reversing direction and continuing the
motion. (261b12-15)

Considering a moving object that reaches the end of a path and reverses direction,
Aristotle writes:

6t & dvaykn totacBat, 1) miotig o0 pdvov £mi thg aiobroews GAAX Kol €l ToD
Adyov. &pxn ¢ fde. TPIOV yap Svtwv, dpxAig uEoov TEAEVTHG, TO UEGOV TTPOG
EKATEPOV AUPW 0TIV, KAl T® PEV Gp1OU® €V, T Adyw O£ 8o . €11 8¢ GANO £oTiv
70 duvdpet kai o €vepyelq, Wote ThG €VOelng TOV EVTOg TOV dKpwV OTIODV
onueiov duvauet pév €ott péoov, Evepela & ovk £otiy, €av ur] S1éAn tavtn Kal
gmotav AV GpEntat Kivelobar oUtw 8¢ TO péoov apxr ylyveral kal tedeuty,
d(pxr‘l pév TG iiotspov ts)\sun‘] d¢ tﬁq npd)tr]q (Aéyw & otov gav (pspépsvov T0A
otfj éml o0 B kai mdAwv (pspntoa €Ml TO F) Stav 8¢ ouvex®¢ pépntat, ovTe
ysyovsvoa oUte omoysyovsvm olov Te T A Katd 10 B onueiov, dAA pévov glvat
&V T® VOV, &V Xpévw & 00devi ARV 00 T0 VOV £oTiv diaipeoic, £v T@ SAw (el 8¢
yeyovévarl tig Orjo€l Kal droyeyovévat, Gel 0TRoETAL TO A Qepdpevov: Gdvvatov
Yap to A Gua yeyovévar te €mi o0 B kal droyeyovévat. €v dAAw dpa kal GAAW
onueiw xpdvov. xpdvog dpa €otat O €v Yéow. DOTE NPEUNOEL TO A €ml ToD B,
Opoiwg 8¢ kai €mi TV FAAWV onueiwv: 0 yap avTog Adyog éml tavTwy. dtav dn
Xprontat to eepduevov A T® B yéow kal teAevtii kol &pxf, Avaykn otfivat did
76 800 To1lv, Gomep Qv €l kal vorjoeiev.) GAN &no uev todb A onueiov dnoyéyove
¢ dpxA¢, €ml d¢ ToD I yéyovev, Stav teAgutrion Kai oti].

The belief that it is must stop [depends] not only upon perception, but also upon
reason. And the source is this: For given that there are three things, beginning,
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middle and end, the middle is both with respect to each, and is one in number, but
two in relation. And moreover the [middle] in potentiality is different from the
[middle] in actuality, so that any point whatsoever of the line within the
extremities is a middle in potentiality, but not in actuality, unless something
divides [the line] in this way and stopped [there], again begins to move. And thus
the middle becomes a beginning and an end, a beginning of the upcoming line,
and an end of the prior line (I mean, for instance, if the moving A stops at the B
and again moves to the I'.) But whenever something moves continuously, it
neither came to be at nor has come to be away from [the middle point], as does the
A alongside the B point, but merely is [there] in the now, and not in any time
except that of which the now is a division, [that is] within the whole [time of the
motion]. (And if someone will claim it has come to be at [the middle point] and
has come to be away from the [middle point], the moving A will always rest. For
it is impossible for the A, at the same time, to have come to be at the B and to have
come to be away from it. Therefore there will be a time in the middle. So that the
A will rest at the B. And likewise at the other points, for the same reasoning
applies to all. In fact, whenever the moving A must use the middle B as both an
end and a beginning, it is necessary to stop in order to make [the one middle] two,
just as if one also does so in thinking.) But [in fact] it has come to be away from
the A point in the beginning, and has come to be at the ', whenever it comes to an
end and stops. [262a17-b8]

This passage obviously requires a diagram of this sort:

A B r

The passage as a whole might initially seem somewhat confusing, since while Aristotle's
overall goal is to establish that a moving object must stop and reverse direction upon
reaching the end of a line, the actual argument concerns a midpoint within a line.
Aristotle does not return to the case of an object that reaches the end of a line until
262b21-263a3, the passage between the exposition of the diagram puzzle and the
invocation of the Racetrack, a passage we may here ignore, as it does not figure in the
analysis of the logos.

To modern scholars, the idea that a moving thing needs to stop in order to be at a
point is liable to seem quite mistaken. But I think that we can go a long way towards

making sense of Aristotle's text if we see it as involving a reflection on the relation
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between fixed diagrams and actual moving objects.

The key to this analysis, and, I think, to the whole passage, is the line: "And
moreover ... begin to move." (262a21-25) I suggest that Aristotle sees letters on a
diagram line, that is to say, points on a diagram line, as representing, in their own right,
only points that exist in potentiality. By contrast, he sees points that exist in actuality as
existing only because they are or have been the limits of genuine motions. Each of these
facts has an independent plausibility.

Recall first that diagrams are typically presented to an audience in toto, before
they are invested with any meaning. Then letters will typically be invested with meaning
via a supposed action, either the drawing of some line that begins or ends at the letter, or
the division of a line at the letter. This is the near universal case in mathematical
reasoning, although Aristotle himself often uses letters in other ways, such as represent,
and to “be”, moving objects. There are certainly cases in the Physics where Aristotle uses
letters as point markers without explicitly identifying any action that yields the given
point. But this is perhaps to be expected, given the difference between pure mathematics
and Aristotle's applications of diagrams to physics. In mathematics, diagrams themselves
are regarded as instances of the very objects of study. The actions that invest letters with
meaning are supposedly performed by us on these objects. By contrast, in the Physics,
Aristotle is first and foremost studying motions themselves (and certainly not our
motions per se). And so he often has need to refer, via diagrams, to the putative times
and magnitudes of these motions in a way independent of his reference to the motions
themselves. And this is true even if, in an ontological sense, the existence of the time and

magnitude is supposed to be dependent on the existence of the motion. I see Aristotle's
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current argument as an attempt to step back from his profligate use of diagrams and
ground them in reality.

As for reality itself, Aristotle thinks that it consists of matter and form, in such a
way that the existence of anything else, that exists in any way, depends for its existence
on enformed matter. Points will thus be attributes of enformed matter. Indeed they must
be the limits of other things on whose reality they depend. They might be the limits of
motions, that is, of natural motions, the motions via which all other motions must be
understood. (And since motions are themselves attributes of bodies, the limits of a body's
motion will ontologically depend on the body.) It might also seem that points, like lines
and surfaces, can depend on bodies by being their limits, regardless of whether the bodies
are moving or not. But for Aristotle, all terrestrial bodies are created bodies.” Hence the
limits of these bodies will be brought into being by the motions of expansion or division.
It follows that even if a point now exists as a limit of a body at rest (or more precisely, as
a limit of a linear boundary of a planar boundary thereof), the limits of this body will
have been brought into being via natural motions. So for Aristotle, it follows that all
limits, points included, have been brought into being as the limits of natural motions,
even if these motions are no longer occurring.

We can now easily see why diagram letters would initially seem to pose a problem
for Aristotle, but also how he can offer a solution. As depicted on a diagram line, letters
seem to mark points that are really there. (Indeed the letters themselves are really there.)
And so the points seem to have an existence independent of whatever motions an arguer

proceeds to pretend will begin or end at these points. But this seems to conflict with

280 I will leave aside the issue of heavenly bodies.
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Aristotle's basic view of reality, wherein points must be brought into existence by serving
as the limits of motions. Aristotle's solution, as I see it, is simply to remind us that
diagrams, in their representative capacity, must always be understood via the motions that
invest the specific letters with meaning.

The disparity between diagrams and reality is particularly salient when we think
about our manner of speaking. We have seen that typical Greek diagram practice
involves speaking as if the diagram entities literally are the things they are supposed to
represent. In pure geometry this may pose no inherent problem, since the diagrams do
closely resemble what they are supposed to be: a diagrammatic ‘“circle” may not be
perfectly circular, but it will be fairly close. But when Aristotle uses diagrams as
instances of things significantly different, such as times, motions, or the paths of motions
other than the motion of drawing the diagram itself, then problems arise. In these cases,
since the diagram is fully present, we can easily refer to any point marked by a letter, e.g.
"the point upon which is the A." But this point may have no identity at all in the situation
that Aristotle is using the diagram to represent.

It would be easy for modern readers to greatly misunderstand the role of points in
Aristotle's diagrams. Today, under the influence of modern mathematics, scholars are
liable to see Aristotle's diagrams as pictures that depict an underlying mathematical
reality. So consider the diagram:

A B r

In the modern view, the point at the B will have a mathematical identity quite independent

of the picture. This is because mathematical lines are understood to be sets of points, sets
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of points on which various relations are defined.”®' So to refer to the point at the B is to
refer to one of these mathematical points, which is presumed to have an existence
independent of the picture itself. Indeed this mathematical point is distinct both from any
element of the diagram and from any point in physical reality, or indeed any aspect of
physical reality. In fact, philosophers of widely different persuasions concerning physical
reality will use one and the same mathematical understanding of a line composed of
points.

If we erroneously suppose that letters on Aristotle's diagrams mark mathematical
points, then it will easily seem that Aristotle is saying that some mathematical points exist
in actuality, whereas some exist only in potentiality. And this does indeed seem
somewhat absurd, inasmuch as the entire mathematical structure of the line would seem
to be needed to make each of the points, "actual" and "potential", the very point that it is.
But since there are no “mathematical” points for Aristotle, he does not face this problem.
For him, the only points are the visible points on the diagram, and the actual points that
are individuated by being the limits of a motion. To speak of potentiality existing points
is merely to speak of potential motions.

The difference between Aristotle's standpoint and the modern standpoint is easiest
to understand if we recall that the points on Aristotle's diagrams do not even have a
location apart from their diagrammatic location. It is only by invoking motion that
Aristotle is able to assign a location that the points represent. By contrast, modern
diagrams will typically be construed as representing an underlying spatial structure that is

independent of the motions that may or may not occur therein.

281 At least this might be regarded as the “standard” approach. Typically, geometry is supposed to have
been “reduced” to non-geometrical mathematics.
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Now recall Aristotle's words: "And moreover...begins to move." (262a21-25) 1
suggest that Aristotle is here simply recalling the conditions by which we are able to
make sense of diagrams. To be sure, there is no overt sign that his comments are
intended to apply only to actual diagrams. But his words make sense if we see them as
applying to any depiction of reality, be it via visible diagrams or via imagination. So
Aristotle's attention is focused on a line, visible or imaginary, that is regarded as being
something it literally is not, namely the path of a motion (of course, a motion other than
that which actually constructed the line). And he considers some point marked on the
line. If points have actuality only by being the endpoints of motion, then to imagine or
visualize a point is to imagine that a motion can begin or end there. But of course this
does not mean that any motion actually does.

I think that we thus have a simple and fairly plausible interpretation of Aristotle's
remarks. But the modern reader is liable to be confused by Aristotle's emphasis on
stopping. It might seem that we can grant Aristotle everything I have said, and yet
maintain that stopping is still not needed to actualize a point. For it might seem that an
object can move to a point, concluding one motion, and then immediately begin moving
elsewhere. And indeed this would seem to lead to the downfall of Aristotle's account, for
it seems that any continuous motion can be arbitrarily construed as a composition of sub-
motions in infinitely many ways, thus actualizing "every" point in the path of the motion.

The flaw in this reasoning is that it neglects Aristotle's distinction between natural
and artificial motion. A natural motion, of course, is one in which the mover moves of its
own accord, whereas in an artificial motion, the moving thing is moved by something

else. All artificial motions must be explained in terms of natural motions, and natural
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motion is the very topic of Aristotle's Physics. Indeed the word @Uo1g (phusis) is
typically translated nature. What this means is that when Aristotle requires that stopping
is necessary to actualize a point, he means that a natural motion must stop at a point to
actualize it. Now this might seem like a wholly arbitrary distinction that would leave
many obviously "real" limit points "unactualized". But Aristotle's view does have some
plausibility if we keep in mind that ultimately there are no artificial motions. Motions are
only artificial with respect to a certain moving object. If we understand their relation to
their natural mover, then we can see how their limit points are the limits of natural
motions. For instance, in Aristotle's view, if I draw a line on a chalkboard, we cannot
construe this as due to the nature of the chalk. It is not in the nature of the chalk to move
to the start of the line, stop, and then proceed straight to the end of the line, and then stop.
So it might seem that the start and the end of the line, while obviously somehow real,
remain unactualized by Aristotle's seeming dogma. But of course we must understand the
motion of the chalk as derivative of my natural motion. I am the one who actualizes the
limits of the chalk line.

It follows that it is simply false to say that we can arbitrarily interpret any interior
point as the end of one motion and the start of another. From a modern, strictly
mathematical standpoint, this is possible. But for Aristotle, something is a genuine
motion only if it can be understood via a natural motion.

We now, I think, have a plausible grasp of why Aristotle thinks that a motion must
stop in order to actualize a point: it is because points only ever exist inasmuch as they are
the limits of natural motions. It is only uninterpreted diagrams, or more generally,

imagery disconnected with that which it is supposed to image, that suggests otherwise.
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And this, I suggest, is what Aristotle has in mind in what I construe as the core of the
passage given above, the line "And moreover...to move." (262a21-25)

If we take this interpretation as our starting point, we can understand Aristotle's
ensuing remarks, which might seem cryptic in their own right. Consider the line: "But
whenever...[time of the motion]." (262a28-31) If we read this line in isolation, it might
seem that Aristotle is employing some metaphysical legerdemain to countenance some
way of being at a point without really actualizing it. Indeed it might seem that Aristotle is
granting that a moving thing is at "all" of the interior points of its path, at each of them
"in the now". Now something like this is true in a modern mathematical framework. But
it is not true in Aristotle's framework, since Aristotle by no means quantifies over any and
all potential interior points. Instead, he considers a single interior point, the point at the
B, a point already given on the diagram. If there is such a determinate point at all, then
something must have made it be, some motion, and indeed some motion other than the
motion of the continuously moving object under discussion, which, ex hypothesi, moves
past the given point. So Aristotle is considering the natural question of how a continuous
moving thing relates to the already existing points that it passes in the course of its
motion.

Aristotle's response makes sense if we see him as discussing natural motion. The
external demarcation of a point along the path of a natural motion does not disrupt the
nature of the natural motion itself. It does not force the naturally moving thing to stop
there, arriving and then departing. Instead, the mover's presence at the given point is
wholly accidental. Ultimately, Aristotle's claim seems plausible if we keep in mind that

his very reference to a point presupposes its individuation by a motion other than the
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continuous motion under discussion.

The long parenthetical argument near the end of the quoted passage, "And if...in
thinking" (262a31-262b7), should also be understood in terms of Aristotle's distinction
between points in diagrams and points in reality. The argument presupposes, for the
reasons already given, that a motion must stop in order to actualize a point. From this
supposition Aristotle concludes that a moving thing does not arrive at and leave every
potential middle point, since this would involve resting at every potential middle point.
The import of this argument, I think, is to highlight the dependence of the notions of
arriving and leaving on the more basic idea of motion.

It is easy to be confused by the given argument, since it involves an inference that
might seem straightforwardly fallacious if viewed in isolation. Aristotle writes: "For it is
impossible for the A, at the same time, to have come to be at the B and to have come to be
away from it." (262a32-262b3) If we see this as Aristotle's argument for the conclusion
that stopping is needed to actualize points, then it does seem fallacious. For the argument
would then seem to presuppose that there is some first moment of having left a point
behind. But this viewpoint seems incompatible with the possibility of continuous motion,
and is even rejected by Aristotle himself. (236a7-27) But Aristotle's argument is quite
plausible if he presupposes that stopping is needed to actualize a point. He will then be
drawing the thoroughly valid conclusion that arriving and leaving will require a period of
rest in between.

The overall point of the given argument is to show the absurd consequences of the
idea that a moving thing arrives at and leaves every potential middle point. Since each

arrival and departure will require rest in between, a moving thing will rest at every
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potential middle point. But this prevents continuous motion, and perhaps any motion.
And so there is no arrival and departure, except at the beginning and end of natural
motion. All in all, what this argument shows is that if we accept Aristotle's prior
argument concerning the actualization of middle points, then we must deny that moving
things arrive at and depart from just any arbitrary middle points. By contrast, Aristotle is
not offering a new argument that stopping is needed to actualize middle points.

It follows that we should interpret the final line of the parenthetical passage not as
a conclusion, but rather as a reiteration of the point that explains the rejection of arrival
and departure: "In fact, whenever the moving A must use the middle B as both an end and
a beginning, it is necessary to stop in order to make [the one middle] two, just as if one
also does so in thinking." (262b5-7) Here Aristotle emphasizes the incompatibility
between continuous motion (Aristotle's overall concern) and the possibility of arrival and
departure at an interior point. Here the reference to thinking is worth noting, given how
Aristotle will proceed to assess the counting Racetrack. Aristotle seems to be saying that
a middle point has reality on an imaginary line only if the imaginer pauses in the mental
construction of the line, thus individuating a point.**?

We have now seen why Aristotle thinks a middle point is actualized only when a
moving object stops there: it is because points are only ever individuated by being the
limits of actual motions. And we thus understand the diagram argument that Aristotle has

suggested will be the basis for his reconsideration of the Racetrack. What remains is for

282 Aristotle's supposition does seem plausible if we imagine actual moving things. But problems seem to
arise if we imagine diagrams themselves, representations of moving things, so that our imagination will
be constructing a second-order representation. In this case, it seems we can imagine, in one swoop, a
full diagram with several points marked on it. No mental "rest" seems to be required at each point.
And of course, once we start imagining diagrams, the difference between imagining motions and
imagining representations of motions starts to blur.
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us to directly consider this reconsideration itself.

The New Resolution
We now understand the two key elements that will enable our exegesis of
Aristotle's new resolution. First, we know that Aristotle focuses on a version of the
counting logos in which time replaces magnitude. Second, we know how Aristotle will
represent the standard counting logos via a pair of diagram lines, one for running and one
for counting. What remains is to consider how these elements combine to enable
Aristotle's resolution.

Consider how Aristotle will use diagrams to represent counting and running:

E B r

Z H

These are the very diagrams from the earlier diagram puzzle, but I have removed the
letters standing for the movers, since, in this case, one mover will be the runner's mind.
The line from the Z to the H will be the runner's physical path. By contrast, the line from
the E to the I' will be the runner's image of that same path. His mind will move along this
path, counting interior points like the point at the B.

Now suppose that the two parallel “motions” traverse not a magnitude, but a time,
as Aristotle seems to envision. Then the diagram will look exactly the same:

E B r

Z H

The only difference lies in what the diagram is supposed to represent. The line from the
Z to the H will be some determinate time that the counter needs to pass through, just as in

the original it was a magnitude he needed to traverse. And likewise, the line from the E



305
to the I" will be this counter's image of that very time, with a middle point marked since
he will be counting halfway-points as he progresses. But there is now a twist that as
missing in the original scenario. If the top line is the counter's image of the bottom line,
and if the counter, ex hypothesi, traverses both lines in the same time, then the top line is
also an image of the very time the counter takes in traversing that image. Aristotle's
critique will hinge on a breakdown between the requirements of the counting itself and
the requirements of the representational function of the image.

Recall that Aristotle aims to address the question:
Is it possible to go through or count things unlimited?
And recall his response:

v ydp T16 TV ovvexi dopf el d0o fuion, 00Tog T@ £Vi onueiw g duai
XpAtal ToLEl yap a0t dpXNV Kal TEAEVTAV. 0UTW 8¢ Totel § Te APV Kai 6
€1¢ Ta Nuion dtatp@v. oUtw d¢ drarpodvtog oLy Eotat cuvexNG 000’ 1 ypauun
000’ 1] KIvnolc' 1 Y&p cLVEXNG KiVNo1g ouVEXODC 0TIV, £V O¢ T ouVeXET EveoTL
UV dmelpa nuion, GAN oUk évtedexeia GAAG Suvduet. av ¢ moifj évreAexeiaq, o0
TO11 o€l GLVEXT], AAAX oTN0EL, OTep €l ToD Gp1OUoDVTOC T Nicea PavepdV
€oT1v 0Tt oupPaiver To yap €v onuelov avaykn avt® aptdueiv dvo' tod pev yap
£TEPOL TEAELTH) Nuiceog ToD & €Tépou apxn €otat, v un piov &p1Oufi thv cuvexi,
GAAG dVo fjutoeiag. Mote AeKTEOV TTPOG TOV EpWTOVTA €1 EVOEXETAL ATIELPX
d1e€eNOETV 1 €V XpOVW T €V UAKEL, 6T £0TIV WG, E0T1V & WG 0U. évtelexeiq pev
Yap Svta oUk éviéxetat, duvdpet de EvOExetal’ O yap cUVEXQDG KIVOOUEVOG KATX
ouuPePnkog dnerpa SieAAvBev, anAdg & o0 cuuPEPnke yap th ypauudi dretpa
fufoea eiva, 1) & odoia otiv £Tépa kal TO lvar.

For if someone should divide the continuous [line] into two halves, he uses the
one point as two. For he makes the same [point] a beginning and an end. And
thus do both the one counting and the one dividing into halves. But being so
divided neither the line nor the motion will be continuous. For the continuous
motion is of something continuous, but in the continuous thing are present
unlimited halves, but not in actuality, rather in potentiality. But if he should make
[them] in actuality, he will not make a continuous [motion], but will stop, which
indeed is something that clearly comes about in the case of the one counting the
halves. For it is necessary for him to count the one point as two. For there will be
an end of one half, and a beginning of another, if he should count not one
continuous [line], but two halves. So that it is necessary to say, against the one
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asking if it is possible to go through things unlimited either in a time or in a

magnitude, that in one way it is, but in another it is not. For it is not possible with

the [things unlimited] existing in actuality, but it is possible [with the things
unlimited existing] in potentiality. For the one moving continuously has
incidentally gone through things unlimited, but has not done so in the strictest
sense. For it just so happens that the line is unlimited halves, but the reality and
the essence [of the line] are different. (263a23-b9)

The key to understanding Aristotle's argument lies in recognizing that the counter
must not only count temporal halfway-points, he must also individuate those very
halfway-points. And he must do this via his act of counting, since, in this purely mental
scenario, he is not engaged in any other activity. In effect, Aristotle's discussion concerns
thinking about interior halfway-points and the conditions under which it is possible to do
so. And since the interior halfway-points are interior points, interior points of continuous
wholes, they do not, in Aristotle's view, actually exist. So Aristotle is examining the
ways in which it is possible to think about certain things that do not actually exist.

In his opening lines, "For if ... into halves" (263a23-26), Aristotle begins by
focusing his attention on a continuous line. But recall that Aristotle is considering a
continuous diagram line that represents a continuous time (which would naturally be the
time of a continuous motion). To think of an interior point of a continuous time or
motion as a dividing point, and thus to think of such an interior point at all, requires
thinking of this point in two different ways. One must think of it as the end of one time
(and motion), and as the beginning of the other. This follows from two facts. First, it is
only by being the limit of a motion that points are ever individuated. Second, because the
initially given time and motion are ex hypothesi continuous, there is motion before and

after the given interior points.

It would be quite easy to become confused by Aristotle's contention that the
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thinker must think of "one point as two". (263a24) Is it not merely necessary to think of
one point in two ways? In fact this is not sufficient. This is because Aristotle is not
considering interior points of magnitudes gua magnitudes, in which case the objection
seems accurate. Instead, Aristotle is thinking of diagram lines that represent times (and
motions). And given the fact that it is natural motions that individuate points, the same
temporal point cannot mark the end of one motion and the start of another, for the same
mover. This is because a mover will rest upon completion of its first natural motion. So
the apparent single interior point must be two interior points.**?

I construe Aristotle's analogy between counting and dividing into halves as
emphasizing the relation between reality and the diagram that represents it. We have
already seen that we, Aristotle's audience, may "divide into halves" a visible line
representing a time, but that this requires thinking of two points, even if that is not how it
looks on the diagram. The same will be true of a counter counting temporal interior
points. For he will need to be imagining a temporal line. And thus his relation to an
imagined temporal halfway point will be analogous to our relation to a visible "temporal"
halfway-point. In each case, Aristotle says, to truly think of the midpoint as a temporal
midpoint requires thinking of it as two points. (But Aristotle is not saying the counter
can do this. Indeed we will see that he cannot.)

Now recall our diagram:

E B r

283 I take the current argument as an additional confirmation that Aristotle really is thinking of the “line”
in 263a23-b9 as a time. Of course he has directly informed us in the prior passage that he will be
thinking about a time (263a18-23), but since the ensuing analysis sometimes mentions a line (263a27,
263b8), not a time, the discussion can be confusing. Given that Aristotle has informed us that he is
relying on diagrams here (263a3), we should not presume that a “line” must be a magnitude, especially
given that Aristotle once explicitly refers to a magnitude (263b4) when he does mean this.
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Z H

The bottom line is the time that the counter traverses, and the top line is his image of that
time. Aristotle's comments have just informed us that if this top line is indeed the
counter's image of the time, then he must be thinking of the one temporal midpoint as
two.

The ensuing comments, "But being so ... in potentiality" (263a26-29) , draw out
the consequences for the bottom line, the time itself. The inference concerning the top
line starts with the counter's image of the time, and draws a consequence for the runner's
thought concerning that time. But the bottom line represents that very time, and so we
can apply the consequences of the prior inference to the line. The line appears, and is,
continuous. But it will not be continuous if it really is as the runner must think it is, as
divided. And hence no motion through this line will be continuous.®* As for the
concluding comment concerning actual and potential halves, I construe this as
explanatory, but not as playing a direct role in the argument.

Thus far, Aristotle's argument has proceeded through two steps. He started with
the counter's image of a time, and drew a conclusion concerning how the runner must
think of the time. From this, he drew a consequence concerning how the counter must
think of the motion through this time. Finally, we will see that Aristotle next applies this
consequence concerning the motion to the counter himself.

Aristotle concludes his argument: "But if he should make ... two halves."

(263a29-263b3) Here Aristotle admits to the fact that the time and the motion the counter

284 This particular inference works if the given “line”, that is, the given diagram line, represents either a
time or a magnitude. This may explain Aristotle's use of the ambiguous “line”. But for the inference to
function in the broader resolution of the Racetrack, the diagram line must represent a time.
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has been "thinking" about are not some arbitrary time and motion, they are the very time
and motion of his counting. And so if the motion under consideration involves a stop,
then the counter himself must stop. The time portion of this argument is simply a
reiteration of the initial portion, but now the emphasis is on the fact that the counter is
counting the points of his own time.

Aristotle's argument has thus started with the supposition that a counter may count
an interior point of a time as he progresses through that time in a continuous motion. But
he has shown that this leads to the consequence that the counter is not engaged in a
continuous motion. So the original supposition is an impossibility. The argument is
framed in terms of temporal points, since the mismatch between the imagined time and
the experience time is what creates a contradiction. But given that temporal limit points
always correspond to limit points of motions and magnitudes, it would be easy to
construct a derivative argument that shows the impossibility of counting interior points of
a magnitude in a continuous motion.

At this point, Aristotle has concluded his main argument. That is, he has
concluded the inquiry that specifically concerns the temporalized counting logos. What
remains is to use his result to obtain a more general critique of the Racetrack. He
proceeds to raise the question of whether “it is possible to go through things unlimited
either in a time or in a magnitude,” (263b3-4) and then offers his answer. (263b4-9)
Aristotle thus sees himself as addressing once again the impossibility-question of the
original logos:

Is it possible to go through things unlimited?

He supposes that the original Physics Z.2 analysis sufficed for the case when the “things
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unlimited” were “in a magnitude”. But now, his investigation of the temporal case
enables a resolution that he sees as fully general.

Aristotle's response has the same dialectical form as his original response to the
Racetrack: he proceeds to draw a distinction, disambiguating the term &nelpa (things
unlimited). This term might mean: things unlimited existing in actuality. Or it might
mean: things unlimited existing in potentiality. When we insert these phrases into the
thesis proffered by the logos, we end up with two disambiguated theses. First: it is
possible to go through things unlimited existing in actuality. Second: it is possible to go
through things unlimited existing in potentiality. Aristotle denies the first thesis, but
affirms the second.

As we might expect, Aristotle concludes by offering an explanation as to why it is
possible to go through things unlimited existing in potentiality. This is the thesis that he
needs to block the logos, as it contradicts the thesis that the questioner needs. Aristotle's
explanation simply reiterates that a line is not, by its very nature, composed of the
divisions into which it can be divided.

We thus see that despite Aristotle's excursus through the counting logos and the
diagrams thereof, Aristotle's revised critique of the Racetrack ultimately returns to offer a
direct alternative to his original critique, a dialectical disambiguation of the term drnelpa

(things unlimited).

At this point we have a reasonable grasp of Aristotle's revised critique, and we

have now completed an exegesis of the Aristotelian texts concerning the Racetrack.

What remains is to assess the overall path that we have traversed.
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Chapter 10
Some Conclusions and Ideas

Aristotle's Critique of the Racetrack

It would be natural, at this point, to consider whether Aristotle's final resolution of
the Racetrack is actually successful. But it is not a trivial issue to say what this question
even means. We might ask whether Aristotle's first or his second critique would actually
work in a dialectical setting. And we might ask whether either of Aristotle's proposed
dialectical responses would actually require the introduction of representational diagrams
into dialectic, and whether this would fundamentally change the nature of dialectic. After
all, dialectic is supposed to rely on things that are "common". But should the use of
diagrams to represent things that they, the diagrams, are not, be considered "common"?
The answer is not obvious. Indeed, we might wonder what it says about our cognitive
powers if the resolution of the Racetrack really does require the sort of pretense that is
involved in the use of diagrams.

Putting aside the question of the practical efficacy of Aristotle's resolutions, we
might ask whether he himself attains some sort of genuine insight into the puzzle. And
we might further ask whether Aristotle attains some insight that the modern analysis
misses.

We might go even further and contrast Aristotle's reframing of the Racetrack with
modern reframings. Aristotle, of course, reframes the logos using diagrams. By contrast,
the standard modern critique, which asserts that it is possible to traverse an unlimited

collection, depends on reinterpreting the "racetrack” as an actual collection of points.
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And, as we have seen, it also depends on reinterpreting the questions of the logos as
propositions. How are these reinterpretations like and unlike? Must we necessarily
reinterpret the logos in order to resolve it? If so, why?

It might even seem that, having devoted a great deal of attention to the Racetrack,
I should say something about what it all means. But for now this will need to wait. For
now we will simply consider some of the questions that arise naturally from our
discoveries so far.

Zeno

We have spent much of our time examining Aristotelian texts. But the Racetrack
and the Achilles were created by Zeno, in the fifth century BC, and our discoveries are
perhaps most significant as concerns Zeno himself.

The ancient evidence concerning Zeno is extremely limited, particularly the
evidence that concerns the actual content of his "philosophy". We know, more or less, of
the four motion paradoxes, several plurality paradoxes, the paradox of the millet seed,
and the paradox of place. And we have now discovered that the motion paradoxes, and
most likely the paradox of the millet seed, were oral dialectical logoi. Hence a good
portion of Zeno's known philosophical activity would seem to concern dialectical logoi.
And this raises a host of questions.

To begin with, consider the relation between the motion paradoxes and the
plurality paradoxes. Indeed, this relation has long posed the central problem of Zeno
scholarship: how do the motion paradoxes fit into a Zenonian text containing the

plurality paradoxes? We have now definitely answered this question: they don't. The
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motion paradoxes were interactive logoi, whereas the plurality paradoxes were in a text
that would be read aloud by one person. But if we have sundered the motion logoi from
the plurality text, we nonetheless face the question of the the relation between them.

It might now even seem that our puzzles have multiplied: not only do we have
two bodies of paradoxes, separated by content, but we now find that the difference of
content is accompanied by a difference of form. But why? Why should motion
paradoxes be dialectical, and plurality paradoxes written?

More generally, we might wonder about the relation between Zeno's two forms of
argument. Zeno was no doubt the originator of each. But which came first? And how
exactly did the second variety depend for its development on the first, as we might
reasonably suppose that it did? We might suppose that the plurality arguments came
later, inasmuch as their abstract and formal language is an element absent from the
motion paradoxes. On the other hand, their content renders them more akin to the poem
of Zeno's mentor Parmenides. I do not know the answer, but I do suspect that in seeking
the answer, we will need to pay close attention to the ways in which oral and written
speech might be influencing each other.

In general, we may also wonder about Zeno's relation to Parmenides. The
difference in method between Zeno and Parmenides could scarcely be more striking.
Parmenides composed an epic poem, whereas Zeno composed free-standing arguments.
Is there some spark in Parmenides that ignites the Zenonian conflagration of dialectic? If
so, what is it?

Since Zeno was both an oral dialectician and a writer, we may wonder whether his
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different activities spawned disparate lines of influence. Did Zeno initiate, for instance, a
chain of oral dialectic that extended to Socrates? It seems quite likely that he did. How
did he influence the Megarian philosophers, fascinated by paradox? And what of
Gorgias, and Zeno's influence on paid teachers of rhetoric?

When we confront the question of Zeno's influence on Socrates, we thereby
confront the question of his influence on Plato. Typically Socrates and Parmenides have
been accounted perhaps the two chief influences on Plato. But now it seems likely that
there could have been no Socrates without Zeno, and thus no Socrates without
Parmenides. So in a way, Parmenides is not only a major direct influence on Plato, but
an indirect influence as well, in an entirely separate fashion. So the influence of
Parmenides on world history is perhaps even greater than has been recognized.

But Zeno himself likewise reaches Plato in at least two ways: via Socrates and as
a speaker (indirectly) and writer in his own right. And in considering Zeno's direct
influence, we see some tantalizing possibilities. The relation between the two parts of the
Parmenides has often seemed one of the most difficult questions of Plato scholarship.
But the dialogue itself suggests that that the second half is derived via reflection on Zeno.
Can we then use Plato’s own reflection on Zeno as a tool in helping us to understand this
dialogue? As for the Phaedrus, Plato's other "Zenonian" dialogue, scholars have often
been puzzled regarding the relation between the discussions of love and the discussions
of writing. I do not know whether the investigation of Zeno's role in the dialogue will
help address this question, but it is clear that we have thus far discovered a much more

prominent role for "the Eleatic Palamedes" than has hitherto been recognized, and the
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evidence suggests things are even more complex than they seem. What, for instance, is
the relation between the Eleatic Palamedes and Thoth, the Egyptian god who plays a
well-known role in the latter part of the dialogue? The legendary Palamedes was often
described as having the very attributes attributed to Thoth in the dialogue.” And what of
the fact that, in antiquity, it was regarded as a great puzzle why Homer did not mention
Palamedes in the Iliad, despite his apparent significance in the story? Is Plato somehow
modeling the non-reference to Zeno on the Iliad's non-reference to Palamedes?

While the questions I ask are not entirely new, I think it is clear that our awareness

of Zeno as a dialectician forces us to ask many questions at least in new ways.

Aristotle

We have spent a good deal of time closely examining some Aristotelian texts, and
in doing so, we have obtained results by reading against the backdrop of oral dialectic and
the backdrop of diagram argument. It is likely that both dialectic and diagrams can play a
role in helping to understand other Aristotelian texts.

While the scholarly literature is filled with discussions of Aristotelian "dialectic",
this dialectic is often seen as some theoretical construction, and there is no doubt
something write about this. But dialectic in no sense originated as theoretical, and we
have now seen the clear value of reading at least some of Aristotle's texts against the
backdrop of actual oral dialectic. Other scholars have also seen the value of this
approach. Whitaker, for instance, has recently argued that On Interpretation is about the

nature of contradictory statements in actual oral dialectic.®® I suspect that the value of

285 Dusani¢ notes the affinity.
286 C.W.A. Whitaker, Aristotle's De Interpretatione: Contradiction and Dialectic
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reading Aristotle against the backdrop of actual dialectical practice will be seen in other
cases as well.

Of particular interest is the relation between dialectical practice as Aristotle knew
it, Aristotle's theoretical account of dialectic, and the philosophical use to which Aristotle
puts the account. In examining the Racetrack and the Achilles, we have, with effort,
succeeded in disentangling the logoi as Aristotle knew them from his reinterpretations
thereof. This suggests that similar disentanglement may be possible in other cases as
well.

In contrast to dialectic, the significance, for Aristotle, of diagrams has largely
gone unrecognized, even if their presence in his original "works" has often been granted.
But in examining the discussions of the motion logoi, we have found that Aristotle's
reasoning simply cannot be understood unless we consider the concrete ways in which
Aristotle would have employed his diagrams in giving his lectures. Naturally, this raises
the question of how widespread his use of diagrams will be. Does every occurrence of a
freestanding letter signify that Aristotle is employing a diagram?

This question becomes particularly interesting when we consider the Analytics,
which are filled with letters, but obviously involve no geometrical diagrams. I suspect
that they actually involve verbal diagrams, which would raise the question of the relation
between such verbal diagrams and the more geometrical diagrams. Did Aristotle's
development of logic derive from the insight that he could treat visible written words as
objects much like visible lines?

The study of the diagrams in Aristotle will illuminate not merely Aristotle
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himself, but the history of diagram argument, that is to say, of Greek mathematics. The
Aristotelian corpus provides our earliest body of diagram arguments. And while Netz has
demonstrated the systematic manner in which diagrams are used in later mathematical
texts, Aristotle's own use of diagrams may well be much less systematic. Indeed,
Aristotle himself may well play a key role in developing techniques of diagram argument,
and in particular, his works may play a key role in determining how diagram arguments
got represented in writing. And of course, this may well be merely another way of
describing the development of the "logical" structure of "mathematics". While oral
mathematical arguments, using constructed diagrams, of course, preceded Aristotle, the
very existence of written representations of such arguments may begin to shape the way
the arguments are perceived. Further examination of Aristotle's diagrams may thus yield
insight both into diagrammatic practice and into metadiagrammatic practice.

In discovering that certain Aristotelian texts make sense only if we immerse
ourselves in the ancient practice of dialectic and the ancient practice of diagram
argument, we might well be unsurprised. For we might well have suspected that these
were the very practices in which Aristotle himself was immersed in the Academy, at least
if Plato's academicians resembled the guardians of the Republic, who climbed first
through mathematics, that is, reasoning via diagrams, and then through dialectic. While
we should be extremely wary of simple-minded readings of Plato, it does not seem
ludicrous to suppose, as many scholars have, that dialectic and mathematics were Plato's
two most valued intellectual practices, and that Aristotle, "the Mind" of the Academy,

become very good at them. Indeed, if we wonder how Aristotle is possible, how one
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person can produce ingenious works on so many topics, on a scale never subsequently
matched, we would do well to ask how, precisely, Aristotle differed from the prior mass
of humanity. And the starting point of an answer would seem to be his Academic
training in dialectic and mathematics (coupled, perhaps, with his apparently voluminous
reading). Certainly the question merits investigation, since the question of how Aristotle
is possible may to a large extent be the question of how any one of us is possible, as the
sort of intellectual beings that we are, given the multifarious ways in which so much of
our intellectual culture is causally derivative of Aristotle.

In seeking to understand Aristotle via his education, we in no way cast aspersion
on Aristotle's own innovation. Indeed, we have found Aristotle to be not merely a
practitioner of known methods, but an originator of new applications and a reflector on
his own techniques. It is Aristotle himself who uses diagrams to construct a dialectical
response to the dialectical Racetrack, who reworks it to resolve the rather different
Achilles, and who then critiques his own resolution by reflecting on his own

diagrammatic techniques.

The History of Philosophy
Contemporary historians of philosophy often presume that arguments are the
focus of their study. They often seek to discern which arguments a philosopher produced,
and to assess those arguments. In focusing on arguments, historians of philosophy often
seek to distinguish themselves from historians of ideas.
Arguments, in some sense, have played a central role in my investigation as well,

but perhaps not in quite the same way as is often the case. While I initially supposed that
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arguments were the ultimate focus of my study, I have always treated inscriptions as the
phenomena to be investigated. By inscriptions I mean concrete recorded speech. If we
are to regard the history of philosophy as an empirical discipline, then it seems we must
regard inscriptions as the starting point of our reasoning.**’

In speaking of inscriptions, I mean to draw a contrast with "writings" or "texts",
which seem to be abstract entities. By contrast, inscriptions are concrete particulars:
books, manuscripts, etc.?®® I, for instance, own a blue book that contains Aristotle's
Physics, in a text reconstructed by Ross. The pages of book Z are falling out. Most of
my reasoning about Aristotle and Zeno has its starting point in my beliefs about this blue
book. But since I trust that Ross is a good editor, and since I accept commonly held
beliefs about manuscript transmission from antiquity to the present, I believe that there
existed manuscripts in antiquity that resemble very closely, in their text, my blue edition
of the Physics. Generally speaking, I regard the ancient manuscripts as the real starting
point of my investigation. Nearly every contemporary belief about the Racetrack and the
Achilles is causally derivative of these ancient manuscripts.

Up to this point, I suppose that few would object. But in my treatment of these
ancient manuscripts, I may differ from many scholars. I have sought to avoid the
presumption that these texts are fundamentally logical objects, in which we might seek
out arguments. Instead, I have asked: what brought these manuscripts into being? In

particular, what actions of Aristotle, Zeno and others played a causal role in the eventual

287 I have here understood the history of philosophy as an empirical discipline, but there may well be
interesting alternatives.

288 Today, inscriptions include recordings of oral speech, but we may ignore these and the various
complexities they raise.
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production of the ancient Physics manuscripts? My reasoning ends up positing the very
actions that seem to best explain the known result, the ancient Physics.

By seeking concrete actions, as opposed to abstract arguments, I have left open
the possibility that quite a variety of verbal actions, interacting in various ways,
contributed to the production of the eventual inscription. Some of these verbal actions
may well constitute arguments of various sorts. But these arguments need not be present
in the inscription itself. And we have indeed discovered a variety of verbal actions, some
of them arguments: Zeno created and employed question-and-answer arguments, these
were orally transmitted to Aristotle's time, Aristotle used diagram arguments in his
lectures on the motion logoi, he reflected on how to apply the reasoning in actual
dialectic, and he reflected on what he himself was doing in giving diagram arguments. If
I am right, all of these verbal actions actually happened, and their happening plays a key
role in explaining the eventual inscriptions.

The study of Zeno suggests a way out of a dilemma that has often afflicted
historians of philosophy. On the one hand, a historian can seek to render a philosopher's
arguments in a up-to-date fashion, rendering them relevant to contemporary philosophers,
but at the cost of truth. On the other hand, a historian can cloak historical arguments in
antique garb, preserving truth, but rendering them of interest only to specialists. As a
way out, I suggest that what is often inferesting about philosophy is the way in which it
stands at the juncture of more than one type of speech.

Consider, for instance, the Racetrack. Upon discovering that the Racetrack was a

dialectical logos, we might have supposed that we could simply view dialectic as the
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external form, and then extract the meaning that the questioner passes to the answerer.
But not so. We discovered that this seemingly interactive logos actually requires the
answerer to give meaning to certain words via his own imagination. The logos arises in
some bizarre way from the confluence of interactive dialectic and from the answerer's
ability to speak, in an obviously inherently private fashion, about his own imagination.

Next consider Aristotle's initial response to the Racetrack. Here we most
evidently see the confluence between two modes of speaking. We might have expected
Aristotle to offer a purely dialectical solution. But instead he incorporates into his
resolution a fundamentally different verbal practice, the practice of diagram argument.

Finally, consider Aristotle's revision of his initial response to the Racetrack. We
have seen that Aristotle's revision arises from his reflection on the ontological
presuppositions of diagram argument. But if we think about what this "reflection”
actually is, we see that it involves the confluence of two sorts of speech. First is diagram
argument itself. And second is Aristotle's internal discourse about diagram argument.

The junctures between modes of speech will often interest us, I suggest, because
they are active. Different tributaries of speech collide against each other. We are not
viewing static pictures of the past, but motion. We see the speech moving in out minds.
And we know that in our own time, while we may not have precisely the same types of
speech, we do have some discernible types of speech. And seeing how others somehow
discover new things simply by diverting flows of speech into each other, we hope and
wonder if we can do the same.

In producing this research, I seem to have been instantiating the very sort of
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juncture between modes of speech that I have just been outlining. In my case, these two
modes of speech are two varieties of my own internal discourse, varieties that have been
clearly distinct, but thoroughly intertwined. On the one hand, I have discussed, in my
mind, inscriptions, and the patterns of speech that end up inscribing them, as objects of
my visual imagination. When I internally discuss "speech" that I see in this way, I do not
"understand" it, I merely see it. On the other hand, I have to understand, and speak to
myself, the speech that was actually spoken by various ancients, but especially Aristotle
and the practitioners of the Racetrack and the Achilles. To the extent that I have
succeeded in discovering anything, I suspect it is in large part due to my moving back and
forth between these two modes of discourse.

The history of philosophy is not a history of ideas; it is the history of the speech of
philosophers. It is the history of the ways in which this speech touches other things:
other speech, other people, writing, symbols, imagination, and who knows what else. If
speech is what makes us human, then the history of philosophy is a vast preserve in
which we might see something of human nature. The history of philosophy will always

be with us. So long as we think, we may examine it.
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Appendix:
Further Observations on Zeno in the Phaedrus

In Chapter 1, we saw that Plato, in the Phaedrus, portrayed Zeno both as the
composer of a treatise on "private rhetoric" and as a practitioner of this art. I suggested
that this "treatise" is none other than Zeno's plurality text, and that "private rhetoric" may
be understood as dialectic. Later in the dialogue, we indeed find more explicit signs of
this identification.

Recall that Socrates has earlier introduced the idea that rhetoric is an art.
(261a7-11) The reference to Zeno as a representative of the private practice of this art
(261c10-e4) is then followed by a discussion of the supposed art, whereby Socrates sums
up the chief elements of the art. (265d3-266b1) These have to do with rules for the
practice of Plato's method of collection and division. Socrates notes that he is uncertain
of the name, but thus far he has always called practitioners of this art “dialecticians”.
(266b7-9) Then he questions Phaedrus: “Or is it just that art (techne) of logoi (speeches/
arguments) which Thrasymachus and the others use in becoming skilled at speaking
themselves, and in making others skilled as well, whoever is willing to bring gifts [i.e.
fees] to them, as to kings?” (266¢2-5) Phaedrus replies: "They may behave like kings,
but they certainly lack the knowledge you're talking about. No, it seems to me that you
are right in calling the sort of thing you mentioned dialectic; but, it seems to me, rhetoric
still eludes us.” (266¢6-9)

On the surface, it might seem unclear whether we should construe Zeno as
included among "Thrasymachus and the others," who have apparently been practicing

rhetoric, but not dialectic. But if we read further, it becomes evident that Zeno, the
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Eleatic Palamedes who was introduced as the representative of "private rhetoric", is
certainly not one of these non-dialectical rhetoricians. Immediately following the prior
remark of Phaedrus, Socrates responds: "What are you saying? Could there be anything
valuable which is independent of the methods I mentioned and is still grasped by art? If
there is, you and I must certainly honor it, and we must say what part of rhetoric it is that
has been left out." (266d1-4) Socrates thus insinuates that one portion of rhetoric has
been ignored when he set forth the "art of rhetoric." Earlier, we saw that "the rhetorical
art" had been partitioned into two parts, the public and the private, the division of which
occasioned the introduction of Zeno. (261a7-d9) Naturally, if one part of the art of
rhetoric has been left out of the art of rhetoric, i.e. dialectic, it must be either the public
part or the private part.

It soon becomes evident that it is the public part that has not been encompassed by
dialectic. In answer to Socrates' question regarding whether some part of the art of
rhetoric has been missed, Phaedrus replies: "Well there's quite a lot, Socrates:
everything, at any rate, written up in the books on the art of logoi®®." (266d5-6) So
Socrates has asked whether some remaining part of rhetoric is covered by an art, but
Phaedrus responds by recalling what is in the books on the "art of rhetoric." As we have
already seen, these books are books by the "public" rhetoricians. By contrast, we saw that
the "treatise" on "private rhetoric" was nothing other than Zeno's plurality book. Socrates
proceeds to recall a whole host of elements of the "art" of rhetoric as presented in
rhetorical handbooks, in the process recalling the names of many famous as rhetorical

innovators. (266d7-267d9) These include the three "public" rhetoricians earlier

289 Nehemas/Woodruff write "the art of speeches".
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contrasted with Zeno, namely, Theodorus, Gorgias, and Thrasymachus (referred to as "the
mighty Chalcedonian"). Zeno is not mentioned. Concluding the recitation of the
elements of rhetoric, Socrates proposes to examine "the power of the art these things
produce". (268al-2) To which Phaedrus replies: "A very great power, Socrates,
especially in front of a crowd." (268a2-4)

There can thus be no doubt that what Socrates and Phaedrus are now discussing is
"public rhetoric." Hence public rhetoric must be the part of rhetoric that got "left out"
when the earlier discussion focused on the "art of rhetoric" that turned out to be dialectic.
It follows that this earlier art of rhetoric must actually be the art of private rhetoric.

Hence "private rhetoric" seems to be dialectic. And so if Zeno is the representative of
private rhetoric, he is likewise the representative of dialectic.

It would certainly be a mistake to take every claim and insinuation of the
Phaedrus as an expression of historical fact. In particular, it is quite unlikely that Zeno
conceived of himself as practicing the method of collection and division, which Socrates
ends up calling dialectic. But it is fairly clear that the dialogue takes for granted that
Zeno was a practitioner of interactive oral argumentation, and, indeed, of what I have
been calling, in a broad sense, dialectic. Recall that Zeno's plurality book could be
construed as a “treatise on dialectic.” But it is clear that this “treatise” is significant only
insofar as Zeno is also a practitioner of dialectic. Just like the public rhetoricians, Zeno
must be “skilled at speaking... and in making others skilled as well... .” (266¢3-4) While
his treatise may help to make others skilled, Zeno himself must be a dialectician if the
analogy is to hold. And he cannot be a dialectician merely by writing: he must speak

interactively. Here dialectic differs crucially from rhetoric, since one might be a
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rhetorician by reading a prepared speech. Later in the Phaedrus, Socrates famously
chastises written texts for their inability to respond to questions (275d4-5), a crucial
component of dialectic. And he directly contrasts the activity of writing with the activity
of dialectic (276d1-277e5), calling dialectic “nobler”. If the Phaedrus depicts Zeno as a
dialectician, which in some sense it surely does, then it undoubtedly depicts Zeno not
merely as a writer, but as an actual oral dialectician. That is to say, it depicts him as a
practitioner of some sort of interactive oral argumentation. And Plato apparently bases
this much on historical fact, quite apart from his own development of the concept of
dialectic, and from the literary role of Zeno in the dialogue.

This discussion of the Phaedrus has likely raised more questions than it answers.
In fact, the complexity of the Zeno reference has been almost entirely ignored both by
Zeno scholars and by just about everyone else. Certainly the role of Zeno in the
Phaedrus, and more generally, his influence on Plato, merit further attention.”® But at
this point all signs indicate that Plato singles out Zeno not merely as a practitioner, but

even as a heroic and paradigmatic practitioner of oral dialectic.

290 Here is one additional observation. We have seen that in the Parmenides, the conversation begins with
Zeno reading his plurality book. Then in the second portion of the dialogue, Parmenides leads a highly
formal dialectical exchange, the format of which he establishes by appeal to what Zeno has said in his
book. (135d8-e4) The dialectic does not merely debate the content of the book, nor does it merely
mimic orally the written form of the text. Instead, the written book is employed as a catalyst in the
development of a novel oral form. I have not seen this discussed in the literature on the Parmenides.
There are signs that the role of Zeno in the Phaedrus may be even more complex, and significant, than
I have indicated, but these await further study.
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