
ZENO'S ARGUMENTS ON MOTION 

by P. J. Bicknell 
(University of Tasmania) 

In the last number but one of Acta Classica I attempted a commentary 
on Aristotle's presentation of the fourth paradox of Zeno of Elea.1 At the 
end of that paper I anticipated that a second would follow in which I 
should try to explain this paradox and clarify Zeno's line of thought. 

At the time of writing I was inclined to agree with sophisticated modern 
interpretations of the paradoxes and my commentary was intended to prove 
a starting position for the bodies that would be consistent with such ideas, 
and with such ideas only. I had hoped that my exegesis would be consistent 
with a line of thought drawn from Diodorus Cronus by Sextus Empiricus, 2 

and with the recent notions of Black,3 Lee4 and Beth.5 The starting position 
which I adopted was diagrammed on page 45 (diagram 3), but unfortunately 
there is one printing error . . The point D, which marks one end of the stadium 
should have been placed two spaces behind B 4 (at the left edge of the :first 
s division in diagram 4). Otherwise, the Bs do not start from the middle 
of the stadium (length 12s) as my interpretation of Aristotle's :first sentence 
demands. Another inaccuracy, this time my own fault, occurs under 
diagram 4; for 'Distance= s' should be read: basic unit of distance= s. 

After devoting much thought to the subject, and after reading Booth's6 

article, I have, albeit reluctantly, concluded that my efforts to vindicate 
Pacius and to reject the 'orthodox' starting position (diagram 1) were 
misguided. Although the best readings of Aristotle seem to imply the 
diagrams I adopted, such an initial structure is grotesquely asymmetrical 
and the argument, as my exposition perhaps reveals, becomes unnecessarily 
hard to follow. The reversal of my views was also dictated by my increasing 
doubts as to the validity of the modern 'quantum' interpretations of the 
paradox. The bias I was seeking to establish in favour of such explanations 
is no longer necessary. 

I now accept the orthodox starting position, although confessedly I still 
:find it difficult to subscribe to Ross's view that in the :first sentence 1:0 J.!Ecrov 
is equivalent to 1:0 KUJ..lmfjpsc;. That direction and not position is referred 
to is in itself more credible. I am prepared, as I must be, to reject the reading 

1 'The fourth Paradox of Zeno; an interpretation of Aristotle Physics 239 B 33-240 
A 18', Acta Classica 4, 1960, 39-45. 

2 Sext. Emp. Phys. 2, 142ff. 
3 Max Black, Problems of Analysis (Cornell University Press 1954). 
' H. D . P. Lee, Zeno of Elea (CUP 1936). 
6 E. V. Beth, The Foundations of Mathematics (North Holland Publishing Company, 

Amsterdam 1959). 
6 N. Booth, 'Zeno's paradoxes' JHS 77, 1957, 187-201. An excellently aseptic piece 

of work. 
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I adopted in sentence 5 of my commentary (page 42) 1:a A (E2FJ KAPS) 
in favour of something consistent with the orthodox diagram. I must also 
concede that Ross and Cornford are correct when, in sentence 7 (page 43), 
they deduce the reading to 1:6 npohov B from 1:6 a~ (E) and abandon 
1:a B (KAS). The ideas of Gaye, despite their seductive ingenuity and their 
avoidance of any difficulty over tcrov dvat xp6vov 1:cp 8tn:A.acriq:> 1:6v fiJ . .ncruv, 
I cannot accept, and in the main I concur with the sane treatment by Ross 
of text and formal argument. The object of the argument is to prove that 
half the time equals its double, that is the whole time (t = {).7 

Having made these points clear, I now wish, as promised, to discuss the 
paradox itself. In the course of my investigation I decided that the fourth 
argument could not be treated independently and therefore all the arguments 
of Zeno will be inspected. Why this must be, will, I hope, appear from the 
following survey of interpretations of the fourth paradox about motion. 

The earliest explanation and discussion available is that of Aristotle 
who observes, in the course of his presentation, that 'the fallacy lies in 
the supposition that a body in motion with equal speed takes the same time 
in passing a body of equal mass, regardless of whether that body is at rest, 
or in motion'. In order that the present exposition be self-contained I will 
now reproduce the orthodox diagrams of the starting and final positions, 
and reproduce the argument that follows from them as lucidly as possible. 

initial position 

Al A2 A a A4 
--------

~- B4 Ba B2 Bl final position 
--------

cl c2 Ca c4 --7 

Such are the positions accepted by Simplicius,8 one of the most acute 
of the ancient commentators, and by all modern scholars. 

In position one the situation is as follows. All of the bodies, the As, 
the Bs, and the Cs are of equal size. The line of As is stationary. The line of 

7 It may conceivably occur to someone how Pacius' diagram yields an acceptable 
argument, but it does seem highly improbable. 

8 Alexander ap. Simplicium Phys. 1016, 14. 
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Bs and the line of Cs are moving at identical speeds in the directions indicated 
by the two arrows. (It might help to regard the Bs and Cs as trucks of two 
moving goods trains, and the As as stationary rolling stock.) 

As the two trains or lines of bodies in motion are proceeding at identical 
speeds, at a certain point of time the second position will inevitably result. 

Zeno now invites us to consider the following facts: 
(i) B1 has passed all 4 Cs ; 

(ii) B1 has passed 2 As; 
but (iii) 4 Cs = 4 As; 
therefore in the same space of time B1 has passed 2 As and 4 As; but if a 
body is moving at a uniform speed (as B1 is) it will take double the time to 
pass double the number of stationary bodies. 

We must therefore conclude that as B1 has done both simultaneously, 
half the time is equal to its double, the whole time. 

It is easy enough to see where the fallacy lies, if the argument is taken at 
its face value, as it is by Aristotle. The point is that the Cs are moving while 
the As are not. This is the gist of Aristotle's remark. 

Now it may seem not particularly clever of Aristotle to have worked this 
out, and downright stupid of Zeno to have attempted to deceive us with this 
silly catch, and this is what modern scholars have usually felt. They reason 
that Zeno's other paradoxes are subtle, therefore Aristotle must have 
misunderstood this one. The objection to this reasoning is that Aristotle 
was no fool and that he was somewhat nearer to being a contemporary of 
Zeno than we are. On the other hand Aristotle is an unsympathetic critic 
of opponents or of rival systems, and he is capable of philosophical blunders. 
The tendency among the moderns, except for Booth, has been to treat Zeno 
as a genius and charitably to suppose that Aristotle was not using his 
customary perspicuity in his 'en passant' recapitulation of Eleatic arguments. 

The most lucid account of what the recent student of the problem tends 
to believe is that of Max Black, which can be summarised as follows. 

Suppose, first of all, that each body, each A, Band C, has a minimal length 
which we may denote by the symbol cr. While the motion takes place B1 

must come opposite A3 and this will take a certain amount of time, which we 
may call t. Now this unit of time will have to be divisible into two pulses, 
because while B1 comes opposite A3 it passes both C1 and C2• Now during 
the first of these two pulses, where is B1 ? It cannot be opposite A2, because 
that was where it was at the start of the motion, nor opposite A3 because 
that is where it is after passing C1 in order to be opposite C2• Further, it 
cannot be at any point in between, for then there would be a distance smaller 
than the minimal distance, the space-quantum cr. Thus the supposition of 
indivisible bodies of minimal size, or of space-quanta breaks down. 

Now let us suppose that to get past each A, each B takes a minimal instant 
of time, the time-quantum for which we can use the symbol 't. Consider 
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what happens when B1 passes A3• Obviously it must first pass C1 ; but when 
can this happen? Not at the beginning of the motion, for then B1 had not 
passed C1 ; nor at the end of the motion for by then it has passed it in order 
to reach A3 ; nor at any intermediate time, for then the minimal instant is 
divided, which is impossible. 

So far we have assumed either minimal space, or minimal time lengths. 
If we assume that both are minimal, then there is only one possible speed, 
that of one space-quantum per time-quantum (cr/-r:). If two particles move 
towards each other, their relative speed to each other will be 2(cr/-r:), and such 
a speed is impossible. 

As Black says, the results of these arguments are that we have to posit 
infinitely divisible space and time in order to escape from the paradox. If 
there are space-quanta and time-quanta there can be no motion. Since 
motion is a datum, either the hypothesis of plurality which assumes minimal 
indivisibles is wrong, or motion is an illusion. 9 

It has been observed by Beth that a similar argument, attributed to 
Diodorus Cronus, is reproduced by Sextus Empiricus. It implies the follow
ing diagram. 

cr cr 

The upper line of squares represents a stationary line of indivisible space
quanta. Below it two particles, each minimal and indivisible and equivalent 
in length to the space-quantum, crn1 and crn2, are moving in opposite 
directions at the only possible speed of crf-r:. What happens when they move 
opposite the centre space? They should collide half way; but if that happens 
then the quantum is divided, both the spatial and the temporal. Now this 
diagram illustrates far more clearly the points that Black would have it 
that Zeno is making. There is no talk of stadiums, no lines of particles to 
confuse the issue. The whole illustration is far clearer. If Zeno had with his 
customary acumen been trying to put across the same point as the less 
intelligent Diodorus, why did he not choose the more compelling illus
trations? If there were not other, and independent, reasons for holding the 
'modernist' view of the paradox, I think we should be justified, upon the 
above grounds alone, in rejecting the quantum explanation and reverting 

a The arguments of Black and others were evidently anticipated by Diodorus Cronus 
(c. 300 B.c.), if Sextus reports him correctly (cf. Sextus, Pyrrhonism 3, 76 and relevant 
parts of Phys. 2). There is no reason to believe that Diodorus received arguments on 
indivisibles and so forth from Zeno, although, as we shall see later, he may on occasion 
have reproduced an argument from Zeno in language and format similar to his own. 
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to one more compatible with the observations of Aristotle, who despite the 
criticisms of modern sceptics like Bertrand Russell10 was, after all, a genius. 

In fact, one powerful reason for seeking a complicated explanation of 
the fourth paradox has been the tendency of many scholars to detect patterns 
amongst the four paradoxes. The most complicated pattern is that found 
by Brochard,11 the most credible that of Tannery,12 the most commonly 
accepted that of Lee13 and Raven.14 Tannery's idea is roughly as follows. 
The pattern is dialectical. Paradoxes one and two suppose that space can 
be divided infinitely, and show that such an assumption leads to an 
absurdity. An opponent then argues that the absurdity has been achieved 
because Zeno did not allow that time may be infinitely divisible. Zeno 
counters with paradox three where both space and time are indivisible and 
again produces an absurdity. The alternative is that space and time are not 
infinitely divisible, but are composed of indivisible minima or quanta. 
Hence the fourth paradox which once more yields an absurdity. As Booth 
(p. 196) observes, this account of paradox four is inconsistent with Aristotle's 
view, as is the account of paradox three. 

Let us now look at the more widely accepted view of Lee, adopted by 
Raven both in his own work on the Eleatics and in his cooperative pro
duction with Kirk. Their basic idea (as with Cornford and Tannery) is that 
Zeno is refuting the tenets of Pythagorean critics of Eleaticism. Simplicius15 

presents certain arguments of Zeno against plurality in which Zeno shows 
that d noA.A.a E:crnv, certain contradictions are involved. What exactly does 
the Greek phrase mean? The holders of the view under discussion quote 
another passage of Simplicius who himself quotes Alexander,I6 and a frag
ment of Eudemus17 which suggest that the plurality Zeno was attacking was 
in particular nA. fj8ot; £va8cov, a plurality of units. The followers of 
Pythagoras had maintained that everything in the world was a sum of 
spatially extended units, and they had tended to confuse these units with 
geometrical points. It is argued that both Zeno's paradoxes concerning 
plurality, and his paradoxes of motion are aimed at this conclusion. 

There are four paradoxes of motion, and these fall into two pairs. Each 
pair attacks a different view of space and time. Either space. and time are 

10 See, for example, Russell's unkind chapters in A History of Western Philosophy 
(AU 1946). 

11 V. Brochard Rev. de Met. et Mor. i, 1893, 209-215 etc. 
12 P. Tannery, Pour l'histoire de Ia science hellene (2m• ed. Paris 1930) 255-270, and 

Rev. Phil xx, 1885, 385-410. 
13 Op. cit. p. 102. 
14 J. E. Raven, Pythagoreans and Eleatics (CUP 1948) chapter 5, and later with some 

second thoughts with G. Kirk, The Presocratic Philosophers (CUP 1957) chapter ll 
(referred to subsequently asPS). 

15 Simplicius Phys. 141, 1; 139, 8; 140, 29. cf. PS 28Sff. 
16 Alexander, ap. Simplicium Phys. 99. 13. 
17 Eudemus, ap. Simplicium Phys. 97. 12. 
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infinitely divisible, and motion and 'temporal flow' are each continuous, 
or time and space consist of indivisible minimal units and all motion is so 
to speak jerky, or 'cinematographic'. The pattern ofthe two pairs of para
doxes is further complicated by the fact that the first member of each pair 
proves that motion is impossible for one body, while the second shows that 
is impossible, relatively, for more than one body. The two pairs of argu
ments are especially damaging to the Pythagoreans, because they confused 
spatially extended and indivisible units with geometrical points, and simul
taneously held two contradictory theories of space and motion. 

When we discuss the paradoxes individually, it will be seen that many of 
the presuppositions of Lee, for example that time and space are held in the 
first two paradoxes to be indivisible, are mistaken. What of the idea that 
the paradoxes are aimed at Pythagoreanism? Kirk and Raven themselves 
confess that there may be no traces in fifth century literature of an explicit 
equation of numbers with atoms, and quote Heidel's18 conclusion that 
'there is not, so far as I know, a single hint in our sources that the Greeks 
themselves were aware of the purpose of Zeno to criticise the fundamental 
doctrines of the Pythagoreans'. Kirk and Raven find neither of these objec
tions damaging. As the Pythagorean confusion was tacit we should not 
expect to find mention of it, while our few sources for Zeno's thought are 
Aristotelian and concerned with the value of Zeno's arguments in their own 
day. They concede, however, that Ei no/viva €crnv cannot be confined to 
Evao~::~ and that although Zeno's arguments were mainly directed at the 
Pythagoreans, he probably intended them to have wider application. To 
the further protests of Calogero and Van der Waerden19 against the anti
Pythagorean interpretation of Zeno, Booth adds his own to the identification 
of plurality with Pythagorean units: 'Although it is true that Zeno took his 
hypothesis to imply "ones" of which there are many, this is not to be con
sidered as a second premise, it is a logical implication of the original assump
tion. The original assumption is "existing things are many"; it is this theory, 
and no other, which Zeno means to attack ... '. 20 

Booth thus appears to recognise that Zeno's arguments must have a 
general application. He entirely rejects the complicated patterns of Tannery 
and Lee, and is inclined to disbelieve the existence of any pattern amongst 
the four paradoxes. He concludes that 'the first two paradoxes will stand 
in their own right as arguments against motion. It should be noted that, in 
Zeno's arguments on plurality, the dichotomy (Diels 29 B 3) is held actually 
to prove infinite divisibility; therefore, in the first two paradoxes, we may 

18 W. Heidel, AJP 61, 1940, 21. 
19 G . Calogero, Studi sull' Eleatismo (Publicazioni della Scuola di Filosofia della 

R. Universita di Roma 1932); B. L. van der Waerden, Mathematische Annalen, 17, 1940, 
141-161. 

20 Booth, op. cit. 198. 
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take it that infinite divisibility is regarded as proved by the argument, and 
is not an assumption. The third paradox will clearly stand on its own as an 
argument against motion; and so will the fourth, provided we resist the 
temptation to reconstruct it.' 21 

The pattern theory in its sophisticated forms and the idea of anti
Pythagorean application both abandoned, Booth is prepared to accept 
Aristotle's view of the fourth paradox, together with the fallacy. Aristotle 
was extremely acute, and a closer contemporary than we are. With Booth's 
opinion that modern comment on Zeno has got out of hand, I am prepared 
to concur, and it will become apparent later that I go a long way with him 
in his simplified versions of the arguments. Nevertheless I am not convinced 
of the absence of a pattern and shall clarify my view on this at a later stage 
of the argument. 

II 
The above will probably indicate that I consider it futile to discuss the inter
pretation of the fourth paradox outside the context of a general examination 
of all the Zenonian arguments on motion, and having rejected for the time 
being some of the more elaborate attempts to explain the 'stadium', I shall 
now broaden the discussion. After some introductory remarks we shall 
eventually be enabled to return to the four arguments, deal with them one 
by one and en passant make it still clearer that the ideas of Tannery, Lee, 
etc. are, although ingenious, not really necessary, and perhaps not tenable. 

The first question I want to ask is why did Zeno compose his paradoxes. 
The usual answer to this is that he was, in a negative way, trying to support 
Parmenides, his friend and philosophical master. Parmenides had said some 
things about phenomena that struck many of his contemporaries as absurd. 
Zeno, it is supposed, set out to demonstrate from the premises of Par
menides' opponents that equally absurd conclusions followed; for example, 
that the flying arrow was petrified and motionless. 

This idea of Zeno seems to stem mainly from Plato who on occasion 
represented him as an eristic sophist and nothing more, an Eleatic Pala
medes.22 Simplicius,23 Plutarch24 and Plato all seem to take the view that 
Zeno was merely his master's mouthpiece, and made no original, positive 
contribution to philosophy, Eleatic or otherwise. The most famous passage 
on this question is undoubtedly that in the introduction to that most 
baffling of all Platonic dialogues, the Parmenides. 25 Plato recounts an 

21 Booth, op. cit. 196. 
22 Plato, Phaedrus 261 d. 
23 Simplicius, Phys. 134. 2 'He tried to make fun of Parmenides' opponents ... tried 

to show that even greater absurdities arose from their hypotheses'. 
24 Plut., Stromb. 5 'Zeno devised nothing original' (ilhov oiiliev). 
25 Plato, Parmenides (P) 127 and 128. 
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imaginary and anachronistic conversation between Socrates, Parmenides 
and Zeno. Zeno has just read a treatise brought by him to Athens. Socrates 
asks him whether in each argument of his book, he is not giving just one 
more proof that a plurality does not exist. Zeno agrees and Socrates then 
observes that in a way Zeno is stating the same proposition as Parmenides. 
Parmenides asserts sv dvat 'L"O ni'iv. Zeno on the other hand claims ou 
noA.A.a dvat. Parmenides asserts unity, Zeno non-plurality. Each expresses 
himself in such a way that the arguments seem to have nothing in common, 
yet really they come to very much the same thing. Socrates thus concludes 
that Zeno is arguing positively. From an analysis of phenomena, of the 
world of plurality, Zeno concludes that in fact all is one; there is no plurality. 
This is certainly not the purely negative way attributed by Simplicius. Zeno, 
however, in Plato's account, produces an argument to disabuse Socrates. 
Socrates is shrewd, but he has not quite realised the character of Zeno's 
treatise. One of its purposes was indeed the one that Socrates suggested, 
but this emerged incidentally. 'The book,' says Zeno, 'is a sort of defence 
ofParmenides' argument against those who try to make fun of it, by showing 
that his supposition that sv i:crnv (Burnet's text) leads to many absurdities 
and contradictions. This book is a retort against those who assert a plurality. 
It pays them back in the same coin with something to spare, and aims at 
showing that, on a thorough examination, their own supposition that there 
is a plurality leads to even more absurd consequences than the hypothesis 
of the One. It was written in that controversial spirit in my young days; 
and someone copied it surreptitiously, so that I had not even the chance to 
consider whether it should see light or not. That is where you are mistaken, 
Socrates; you imagine it was inspired, not by youthful eagerness for con
troversy, but by the more dispassionate aims of an older man, though as 
I said, your description of it was not far wrong' (after Cornford). From the 
similarity of Simplicius' words, it is clear that his view of Zeno is drawn 
from tllis possibly fictional passage; we can therefore ignore him.26 The 
question therefore is whether there is any truth in the Platonic passage. If 
it is purely fictional, it may be dismissed and ignored in a synoptic view 
of the rest of the evidence. The circumstantial detail of the theft, super
ficially the most novelistic, gives one pause. In such a prosaic dialogue as 
Parmenides why should Plato add this incongruous and unnecessary detail 
to his sparse dramatic setting? On balance I am inclined to suppose that 
there may be some truth in Zeno's assertions. If this is so, the implication 
is that Zeno did argue in a purely negative fashion in his youth; not only 
did he accept Parmenides' philosophy in toto, but he supported it in a 
negative eristic fashion. It is also implied that Zeno changed his mind; 

26 e.g. cll~ i:n y~;A.ototEpn micrxot liv autiilv ..; im69Ecrt~, etc., is directly copied from Plato 
P. 128 d. 
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that is, that he came to have a more responsible and adult view of the task 
of a philosopher. Did he then build a system of his own, or did he support 
Parmenides in a positive fashion, not by ridiculing critics, but by direct 
argument? There is little or no evidence for independent system-building 
by Zeno, or of any contradiction of Parmenides whatsoever27, and hence 
we may conclude that he did not think positively in this sense. Thus, if we 
are to accept Plato's implication, Zeno must have turned from negative 
pro-Parmenidean argument to a direct (positive in this sense) approach. 
Is there any corroboratory evidence for this? 

From the Suda Lexicon and Hesychius we learn that Zeno was responsible 
for the following works; ~EptOEt;, 'E~itYTlcrtt; -rffiv 'EJ..Ln:cOOKAEouc;, n:poc; 
-roue; qnA.ocr6<pouc;, n:~:pi <p6cr~:roc;. Diogenes Laertius makes him the author 
of extant books also implying that the treatise referred to by Socrates was 
not a J..LOV6~t~A.oc;. 28 Again according to Diogenes, Zeno was given credit for 
being the first writer of dialogues, while Aristotle assigned this honour to 
one Alexamenes. 29 Whatsoever the facts, such a form would have suited a 
debate on different philosophical doctrines (a n:poc; wuc; <ptA.ocr6<pouc;, for 
example). The fragments of Zenonian antinomies preserved by Simplicius, 
however (see note 15), do not appear to have come from a dialogue. Nor 
does Socrates' quotation from the purported treatise look as if it could have 
been written in dialogue form.30 The statement of Diogenes and the lexi
cographers about the multiplicity of Zeno's work is thus confirmed by the 
remark of Aristotle taken together with the surviving quotations. Now the 
striking thing about the Simplicius quotations is that they are all concerned 
with the theme repeated in each, d n:oA.A.u €crnv, just as is the excerpt by 
Socrates. The presupposition is that we are dealing with the same treatise; 
that Zeno in fact wrote a work which was a series of arguments or antinomies 
on the theme 'if there is a plurality'; and that this eristic treatise was a 
product of the author's contentious youth. Is there any more we can say 
about this treatise? 

According to Proclus3\ Socrates, in the conversation recorded in the 
Parmenides, selected one of 40 arguments in all. An ancient commentator32 

on Aristotle gives a fairly long account of Zeno's collaboration with 

27 There is no evidence, I believe, that Zeno ever added to, or departed from Parmenides . 
If any change was made by one of his followers in the system, this was done by Melissus. 
Plutarch is thus formally correct as regards Eleatic dogma; but the individual arguments 
of Zeno are certainly original, as may have been his use of dialectic. 

2s Diogenes Laertius 9, 26. 
29 Ibid. 3, 48. 
30 Unless Zeno's dialogue was as involved as Parmenides, which is hardly likely for a 

first attempt on his own account, Jet alone the first attempt by anyone at the form. 
31 Proclus In Parm. 694, 23 (on P. 127 d.). 
32 Elias in categ. p. 109, 6 Busse. 
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Parmenides. Parmenides, reports the commentator, said that €v 'tO ov KU'tU 
'tO dSo<;, BK (M) 'tfj<; tvapyEia<; noA.A.u 'tU ov'ta, whereupon Zeno cruV'tieT]cnv 
EK 'tccrcrapuKOV'ta tntxetpTJJ.lU'tCOV (the same term as used by Proclus) on 
EV 'tO ov, aya8ov VOJ..Licra<; 'tql OtKEiq> crUJ.l~Laxeiv StSacrKUAQ). This appears 
to mean that Parmenides said that as an object of knowledge, reality was 
one, but to the senses there appeared to be a plurality of beings. Sense-per
ception thus contradicted reason. Zeno therefore hastened to show that 
sense-perception did not really do this at all. He devised 40 arguments 
which starting from the premise 'there is a plurality of beings' showed that 
this was not actually so; in fact reality was one. Reflection on phenomena 
confirmed the deductions of reason. This I take to be the meaning of the 
passage. For the moment, the important thing is that even in the case of 
Zeno's first eristic treatise, Elias attributes a positive approach to Zeno. To 
Elias, Zeno is not making fun of rival hypotheses. He is proving the hypo
thesis of Parmenides so to speak in reverse. There is therefore a contra
diction between Elias and Plato's fictional account. We can either reject 
Plato, and conclude that Zeno has a positive aim in his first treatise, which 
would be a fair indication that the same was the case for later works, or 
we can believe Plato. If the former solution is adopted, what I am trying to 
prove about Zeno's method of argument is already reasonably established. 
If we accept Plato, further argument is necessary. Why should Elias make a 
mistake as to Zeno's purpose? Perhaps because in later works Zeno's 
positive approach was transparent, and Elias (no doubt following Aristotle 
and other commentators) retrojected this attitude to the controversial eristic 
of Zeno's youth. After the passage just quoted, Elias proceeds as follows: 
Kai 1tO'te miA.tv 'tql Ul)'tql crUVT]yoprov StSacrKUAQ) aKiVT]'tOV 'tO ov, Stu 
1tBV'te E1tl.XetpT]J.lU'tCOV KUtacrKeuul;;et on UKtVT]'tOV 'tO ov· ot<; anemeiv 
J.lTJ SUVT]8ei<; 'Avncr8BVT]<; 6 KUVtKO<; avacr'tU<; E~UStcre, VOJ.licra<; icrxupO'tB
pav dvat nucrTJ<; 'tfj<; Stu A.Oycov avnA.oyia<; 'tTJV Stu 'tfj<; tvepyEia<; 
an6Set!;tv.33 

The relevant part can, for the present, be assumed to mean that when 
Parmenides stated that 'Being was motionless' (whatever this means), and 
this on deductive grounds, Zeno answered his critics with five arguments 
showing that if one reflected on the empirically observed fact of motion, 
then one was still forced to conclude that, as Parmenides said, the world was 
without motion. So Elias believed, and it is clear that here too he attributes 
a positive line of reasoning to Parmenides. It is also reasonably certain 
that be is not referring to the same work as before, but to a different one. 
Whether the five arguments formed a separate treatise we do not know. 
It is certainly feasible that the forty arguments on plurality were one treatise, 

33 The story, reminding one of Johnson's 'refutation' of Berkeley, is also quoted, with 
no names mentioned, by Sextus Empiricus, Pyrrhonism 3, 66. 
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dealing with the ontological nature of Parmenides' One (for this is implied 
by Proclus) while another, and later, work dealt with one or more of the 
predicates of Parmenides' entity now that its nature had been established. 

We have so far demonstrated a good probability that Zeno wrote more 
than one book, and that his first book on plurality was the one to which 
Plato refers. It has appeared that in Elias' view Zeno in his writings argued 
for the truth of Parmenides' propositions directly, not indirectly. From 
the tenor of Plato's remarks also, it can be gathered that Zeno became 
a constructive rather than a destructive thinker, but at a later period of 
his career. Plato and Elias (or his sources) could be reconciled by supposing 
that the 40 propositions of Elias, as Proclus indicates, were the contentious 
work mentioned by Plato and which Elias misunderstood, and that further 
propositions referred to by Elias occur in a different work by Zeno. Can 
the case for Zeno as a constructive thinker be strengthened? 

On examination of the titles listed earlier one feels compelled to conclude 
that the treatise on nature was not merely a set of arguments or antinomies 
reducing non-Eleatic hypotheses ad absurdum. This impression is confirmed 
if we take into account a remark by Diogenes.34 He says that Zeno had the 
following views: KocrJ.wuc; dvat KEV6v "CE J.LTJ Etvat. 'The physis of all things 
come from hot and cold, and dry and moist, which change into one another. 
The generation of man proceeds from earth, and the soul is formed by a 
union of all the foregoing, so blended that no one element predominates' 
(after Hicks). This may be quite unoriginal, and derived entirely from 
Parmenides, but it does show that Zeno at one time wrote a non-eristic 
work, one which argued in a positive, direct fashion for the Eleatic cos
mogony (whatever its status). It is possible that these views come from the 
7tcpi cpucrcroc;. If the lexicographers' list is chronological, then this is Zeno's 
last work and one of his (presumably) responsible old age. The evolution 
from pure controversialism to constructive argument, implied by Plato, 
is thus independently confirmed. One last argument can be adduced to 
suggest that Zeno's arguments elsewhere than in the treatise on plurality, 
were positively directed and not mere reductiones ad absurdum of the 
erroneous hypotheses of other thinkers. According again to Diogenes 
Laertius (see note 34) Favorinus attributed the 'Achilles', one of the motion 
arguments quoted by Aristotle, not to Zeno, its real originator, but to 
Parmenides himself. That the 'Achilles' should be attributed to Parmenides 
seems to indicate that it was thought to have a positive import, for the 

•• Diogenes Laertius 9, 29. 
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Sage himself probably did not carry on the type of controversy dear to the 
young Zeno.35 

Sufficient proof has now been given that Zeno in some of his works went 
beyond contentious eristic. Can it be established in which works, and, more 
important, is it possible to say with certainty that the motion arguments 
belong to the positive portion of Zeno's writings? It is probably impossible 
to say whether the antinomies on plurality (probably the YEpt8sc;) were 
Zeno's only eristic and negative production. 'Against the philosophers' 
also suggests a negative work, but not necessarily. Zeno may be com
menting upon cosmological and physical theories, as perhaps he did in the 
work on Empedocles. In this case these works will have had nothing to do 
with the central Eleatic theses, and are irrelevant to a discussion on the 
motion arguments. If the cosmological theories recorded by Diogenes 
belonged to these works, then there is already evidence for a positive con
tent, but as stated before, I think it likely that they come from the work 
'On Nature'. I should like to believe that as with the work of Parmenides, 
Zeno's treatise was divided up into a section on the Way of Truth, and 
another on the Way of Seeming. From the latter come the excerpts from 
Diogenes, while in the former, Zeno, in his own way, argued for the 
Parmenidean concept of reality. Zeno may have discussed the various 
predicates of the Eleatic One and one of these predicates will have been its 
immutability. In such a context the motion arguments could well occur. 
If there is any truth in what Elias says then Zeno in his work will have 
reached this attribute of reality by reflection upon phenomena in contra
distinction to Parmenides, who reached it by purely deductive reasoning. 
This view can never, of course, be proved beyond doubt, but as previously 
shown Elias does take both Zeno's plurality arguments, and his motion 
arguments, in a positive sense. If Plato is right, Elias is wrong about the 
former; but, as pointed out above (p. 90), his very mistake about the 
plurality arguments may mean that his conviction about the positive 
characteristics of the motion arguments led him to attribute them to earlier 
ones, too. Let me repeat again that all this, by itself, is hypothetical. All I 
have tried to do so far is to show the plausibility (nothing more) of taking the 
paradoxes of motion in a non-negative sense. It remains to show that if 
we examine the arguments themselves with this hypothesis in mind, and 

35 This is not a particularly strong argument, nor of much independent value, but cumu
latively taken it adds strength to the conclusions. It receives confirmation from remarks 
made by Simplicius a few sentences below the passage where he reproduces the words put 
into the mouth of Zeno by Plato in his Parmenides. Simplicius observes that one of Zeno's 
plurality arguments-the 'dichotomy'-was attributed to Parmenides, and emphasizes that 
no such line of thought appears in the works of Parmenides. Most writers, concludes 
Simplicius, give the dichotomy to Zeno, and he adds Kai liij Kai &v wi<; m:pi Ktvijcrew<; 
A.Oyot<; m<; Zijvwvo<; (ln0J.1VT)J.10VEUEV (sc. 'ri 1tAEiO"tT) icrwpia). This provides further evidence 
for the vital point argued here that the motion arguments belonged to a different treatise 
from the EltlXEtpiJJ.lata (this word is repeated by Simplicius) against plurality. 
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try to interpret them in its light, they find a satisfactory explanation. 

III 
Before we take such a step there is one question that may have occurred 

to the reader, and which must now be raised even if it has not. Aristotle 
produces four arguments on motion,38 Elias talks of five EJttXEtpiu.Lata on 
lllctVlltoV to ov. Are they talking about the same arguments? Is Aristotle's 
quartet part of Elias' quintet? It seems eminently reasonable that the four 
arguments quoted by Aristotle occurred together in the work of the Eleatic. 
In a context about 'indivisibles' Aristotle is concerned to refute the idea 
that time is made of indivisible moments. For him magnitudes are infinitely 
divisible. It is at this point that Zeno's argument about the arrow seems 
relevant. The paradox is then stated in such a way that a refutation is 
possible on the grounds that time is not composed of indivisible 'nows'. 
Aristotle next remembers the rest of a group of arguments by Zeno and cites 
them also, two in such way that they too can be criticised on the grounds 
that time is not necessarily composed of a finite number of indivisible 
moments, the third to show how fallacious Zeno's reasoning could become. 
In actual fact, as Booth39 observes, the arguments as framed by Zeno 
probably had nothing to do with indivisibility in Aristotle's technical 
senses. In fact, Aristotle betrays himself in one sentence and shows this to 
be so.40 One implication of this conclusion is that Aristotle is himself a 
reinterpreter of Zeno, and does not give us the arguments in their primary 
form, but more important for our present purpose is that the context con
firms that the four arguments were a compact group. This seems therefore 
to imply that Elias' five have nothing to do with them. If there really had 
been a quintet, Aristotle would not have omitted the fifth. I do not think 
that this is at all certain. The fifth argument may have seemed far less suitable 
than the other four to be remoulded into a form where its refutation would 
provide an illustration of Aristotle's theory of infinite divisibility or demon
strate the stupidity of Zeno. The specific mention by Elias of five arguments 
on motion, and the occurrence in Aristotle of four, obviously famous, 
arguments on the same subject, is surely too much of a coincidence. It must 
be accepted that argument five did not suit Aristotle's immediate purpose, 
and hence was not included. The possibilities of salvaging the missing argu
ment will be examined later.41 

38 Physics 8, 239 b ff. 
39 For details of exposition cf. Booth op. cit. 190ff. 
•o In his second version of the 'Arrow' (cf. Booth op. cit. p. 191 bottom-192 top). 
41 I mentioned earlier that the arguments may have comprised a work of Zeno's 

dealing with one of the predicates of Parmenides' one. The statement that reality was 
motionless would certainly seem the most incredible of all Parmenides' gnomic utterances, 
and it also presupposed the Parmenidean view of space and time. Another possibility 
is that the arguments were one famous portion of one of the cited works, the rest of 
which was so striking as to guarantee preservation. Elias implies a separate work. 

93 



Having suggested that Zeno was arguing in a positive fashion for the 
truth of Parmenides' conclusions, we must, before re-examining his argu
ments, decide exactly what it was that Parmenides did prove. Otherwise 
we shall have no point of reference. Zeno's arguments will remain in vacuo, 
and there will be nothing better to do than give up all hope of understanding 
their original import and to return to the various interesting Aristotelian42 

and modern restatements, like those of Black, Russell and others. 
Modern scholars have tended to abandon strictly materialistic inter

pretations of Parmenides' One and to argue that he posited something far 
more subtle than a spherical plenum. According to G. Vlastos,43 Parmenides 
held that nothing existed except thought. Similar is the view of J. H. M. M. 
Loenen,44 who holds the view that for Parmenides there are two types of 
existence. First, Being which is necessarily existent and this is to be equated 
with the content of thought. Secondly, the things in the world about us 
which exist but do not 'truly' or necessarily exist. They come into being 
and pass away, whereas necessary being is immutable. Every act of thinking 
has as its object the necessary being which is equivalent to the content of 
thought, a logico-ontological unity. vosiv as used by Parmenides must 
oscillate between 'thinking-knowing'. Loenen writes: 'He (Parmenides) may 
be regarded as the discoverer of the ideal eternity and immutability of the 
content of thought, though only of the one idea of being'. 45 

When we think (vosiv) we inevitably think of necessary being in this 
sense. The other activity possible is ovor .. ui~ctV: 'this is related to all ideas 
(in the sense of concepts) with the sole exception of the idea of immutable 
necessary being'. All other ideas are indissolubly linked with, and restricted 
to, the knowledge of sense-perception.46 Possibly the unique feature of 
Loenen's interpretation is that the objects of sense-perception are no longer 
considered illusory. True, the only worth-while pursuit is that of necessary 
being, and hence consideration of the world of phenomena is wrong, and 
leads men up a blind alley. But there is no need to believe that Parmenides 
denied the evidence of his senses. 

This quite naturally involves Loenen in difficulties with Zeno. What in 
his view could Zeno have been talking about? With the arguments on 
motion he seems to be in particular trouble. He writes :47 'As to Zeno's 
arguments against motion and time, I would argue that these need by no 
means be understood as an attempt to prove that movement and time do not 

42 Aristotle returns to a more profound discussion of Zeno's arguments at Physics 8. 
263 a. 

43 G. Vlastos TAPA 77, 1946, 66-77; Gnomon 25, 1953, 168. 
44 J. H. M. M. Loenen, Parmenides, Melissus and Gorgias (Royal von Gorcum 1959). 

Most incredible is his treatment of !.1T]Ii6v in Parmenides Frg. 6 (op. cit. 77ff). 
46 Op. cit. 46. 
' 6 Op. cit. 45. 
47 Op. cit. 109. 
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exist in the phenomenal world. They can be explained satisfactorily as 
evidence for a fundamental antinomy between voEiv and OVOJlU~etv. From 
this antinomy it would appear indeed that thought cannot be applied to 
the world of sense-experience, but that it has a special object of its own, 
so that there is no reason to consider Parmenides' conclusions concerning 
the attributes of the idea of being (more in particular aKivrrwv and 
vuv ... OJlOU niiv) as absurd.' This also is revolutionary and if there is 
any truth in it, then Aristotle is indeed misrepresenting Zeno's arguments. 

All in all, Loenen's views are too difficult, and his interpretation seems to 
create more difficulties than it solves. The fact seems to be that as in the case 
of Zeno, interpretations of Parmenides are becoming over-subtle, and over
complicated. Instead of seeing him as groping his way out of darkness, 
modern scholars wish to make him an ancient Kant, or to foist other 
anachronistic notions upon him. The old views of Burnet, or the moderate 
interpretation of Raven seem far more plausible than these fantastic accounts. 

Perhaps the most acceptable views about Parmenides' subject of discourse 
are those presented by G. E. L. Owen,48 who, though still accepting that 
'being' or 'reality' is the subject of Parmenides' poem, purges away some 
unnecessary crudities, for example the idea that Parmenides thought of 
his being as a homogeneous spherical mass. Owen shows convincingly that 
Parmenides' subject is spatially and temporally invariant with no place 
for boundaries or sphericity, for a past, or a future. 'There is nothing true 
of it at one point or in one direction that is not true elsewhere. Its uniformity 
is like the perfect balance of a ball about its centre.' Again, 'just as there is 
no purchase for temporal distinctions, so there is none for spatial; what 
exists exists OJlOU, the mind makes no distinction between far and near'. 
There is, of course, the difficulty that Parmenides only reached the in variance 
of the One by using language which implied spatial and temporal distinc
tions. Parmenides must have regarded his chain of reasoning as a ladder to 
be thrown away. To present Owen's arguments in detail is impossible and 
unnecessary here; they can be read in their own context. Acceptance of 
Owen's position, however, gives the arguments of Zeno added point, for 
they too imply spatial and temporal invariance. 

The first argument is reproduced by Aristotle as follows: 6 n~::pi -.ou 
llli KtVeicr8a.t bta 'tO np6'tepov d~ 'tO flJltO"U beiV acptK{;cr8a.t 'tO cpep6JleVOV 
ft npo~ 'tO -.{;A.o~. (Aristotle Phys. 6.9.239 b II) 

The argument can be put as follows. Before a travelling object can reach 
its destination it must first arrive at the half way point. Before it can reach 
the centre of the path of motion it must reach the point half way between 
that and the point of origin. This can be repeated ad infinitum and therefore 
the object can never move at all. 

48 G. E. L. Owen 'Eleatic Questions' CQ. 54, 1960, 84-101. 
•• PS 269. 
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Earlier in the Physics (6.2.233 a 21) in a context dealing with the divisibility 
of space and time, Aristotle gives one refutation. He distinguishes two kinds 
of infinite 1ength, infinitely extended length, and infinitely divisible length. 
A thing in finite time cannot come into contact with a length that is 
infinite in the first sense, but it can with a length infinite in the second, pro
vided that time can be divided up infinitely into one to one correspondence 
with the infinite number of cuts that could be made in the extension to be 
traversed. Many philosophers have felt this to be inadequate. For example, 
Ross observes that 'the fact remains that before it gets to the end of the 
line, the moving body will have had to get to the end of an infinite series'. 
In fact Aristotle himself was unhappy about his first answer as he shows 
when he returns to the problem (Physics 8. 263a 4), but this is not relevant 
for our purpose. For us the question is: did Zeno make the paradox turn 
on the contrast between an infinite number of divisions of space to be 
covered in a finite amount of time, or is this all imported by Aristotle 
as suiting his context? The question is discussed by Booth and he concludes 
that Ross's view is wrong, and that Aristotle took a single argument of 
Zeno and refurbished it and made it relevant to his discussion of infinite 
divisibility. As Booth's presentation of his view is lucid enough there is 
no need to repeat what he says, but there is one way in which it can be 
strengthened. Elsewhere (Topics 8. 160b 7) Aristotle refers to the first argu
ment of Zeno as the stadium: ouK svS8x,E'tat KtVEicr9at ol>Se -ro cr-raStov 
StEA9Eiv. In the Physics Aristotle never talks about a stadium, only about 
physical bodies and the divisibility of space and time. He makes the argu
ment abstract, whereas in the Topics it appears in a concrete form which 
corresponds to the concrete form of the Achilles (argument two), the moving 
arrow (argument three) and the last argument about bodies moving in a 
stadium. In Aristotle's hasty ad hoc recapitulation of the first paradox in 
an abstract form suitable to himself at Physics 239b, he also on the spur of 
the moment runs through the three other arguments on motion, but leaves 
them virtually in their original concrete form. All the first three are criticised 
on the ground that time is infinitely divisible, the whole discussion obviously 
taking colour from the context. 

We may now assert that Zeno's argument was a simple one, and probably 
ran as follows. Before a runner can get to the end of a stadium, he must get 
to the midpoint; before he can get there he must reach the quarterway 
point, and so on. The point is that to move between any two points the 
runner must perform an infinite number of acts, and this is impossible. 
The question of divisibility or indivisibility of length is quite irrelevant, and 
there is no need for Zeno even to define a point. That there obviously must 
be a centre to a line, nobody would refuse to concede. 

At Physics 8.263a the argument is also stated without immediate reference 
to indivisibility: 'Before any distance be traversed, half the distance must 
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be traversed but these half distances must be infinite in number, and it is 
impossible to traverse distances infinite in number'. In this statement the 
runner has to cover an infinite number of distances; that is, perform an 
infinite number of tasks. Aristotle next observes that some, on the lines of 
this argument, put the question in another form, and would have us concede 
that during the time in which a motion is in progress it should be possible to 
reckon a half-motion before the whole for every half-distance that we get, 
so that we ·have the result that when the whole distance is traversed, we 
have reckoned an infinite number, which is admittedly impossible. Again 
the reference is to an infinite number of acts of motion. Presumably the 
'some' are other Eleatics and this version would be most easily derived from 
the sort of original statement proposed here. 

What was Zeno trying to prove? Merely that our senses are mistaken, 
and that if we use logic to analyse what we appear to see we are plunged 
into absurdity; that our presuppositions about the world lead us to non
sensical conclusions? Certainly, but more than that. If I think I see a 
runner changing his position and upon reflection find that this involves an 
impossibility, what must I conclude? Obviously that the change I witnessed 
was not a real one, that my notion of motion and change of po.sition, of 
space itself, is mistaken. By reflecting on phenomena I am led to see that 
these phenomena are spurious and impossible. There is no change of 
position. Is there then any change at all? Thus one is led irresistibly towards 
the world of Parmenides. The concrete presentation of the argument must 
again be mentioned. It is not abstract like the arguments and paradoxes 
about plurality quoted by Simplicius, or by Socrates in the Parmenides. 
It is not a subtle argument directed at the professional philosopher, 
Pythagorean or otherwise. Zeno provides a simple illustration from one 
of the commonest activities of the ordinary Greek, athletics. If the average 
seeker for truth reflects on the simple phenomenon of a runner crossing a 
stadium he will see that his senses play him false; that the change he wit
nesses cannot occur. He will be led albeit perplexed and reluctant to the 
way of truth revealed by the goddess to Parmenides. 

Similarly, if we eschew all excursions into indivisibility of space and time 
and other philosophical arcana we find that the second argument is also 
quite simple. It is called the 'Achilles' as Aristotle informs us and he con
tinues: Ecrn 8' OO'tOt; on 'tO ~pUOU'tU'tOV ou8bto'tc KU'tUATJ<pei}crc'tU\ etov 
un:o 'tOU -ra.xicrwu· EJ!1tpocrecv yap UVU)'KUtOV sA.eciv 'tO 8t&KOV oecv 
ropJ.LTJcrc -ro <pcliyov, rocr-r' aci n n:poexctv ava.yKa.iov -ro ~pa.M-rcpov· 

(Phys. 6.239 b 14). 
The quickest runner can never overtake the slowest, since the pursuer 

must first reach the point whence the pursued started, so that the slower 
must always be in the lead. 

Aristotle's comment on this is that, like the first argument, this depends 
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on bisection, though it differs from it in that the spaces with which we 
successively have to deal are not divided into halves. The remark is again 
relevant to Aristotle's own philosophical context. The argument as Zeno 
probably held it may be most simply stated as follows. If a slow runner is 
to be caught by a faster one, the speedier runner must first reach the point 
where the slower one was when observation of their relative motion began, 
or when the race started. By the time the pursuer reaches this point, the 
pursued has reached another. This can be repeated ad infinitum. For the 
faster runner to catch up with, let alone overtake his opponent, he must 
perform an infinite number of actions during his pursuit, and reach an 
infinite number of points vacated by his rival. 

What does this argument add to the first? Supposing someone heard 
Zeno's first argument and answered: 'You almost convince me that when I 
see a body moving the change of space does not really occur. But it becomes 
much harder to doubt my senses when I see one runner overtaking another, 
and both of them in motion. Not only am I having the illusion of motion, 
if you are right, but I am having a double illusion. I see two different motions 
which are both illusions, but surely if motion were always an illusion it 
should at least be the same illusion. Not only does one body change its 
position, but two change their position relatively to each other, and if they 
are human runners they both know all about it, and who is the winner.' 
Zeno replies by showing logically that in fact the fastest runner in the world 
could never overtake the slowest, however short the start given him. It 
may be indeed hard to believe that the kaleidoscope of relative motions in 
the phenomenological world is illusory, but illusory it is. The changes are 
all a mirage if we reason about them aright. Once more, reflection on the 
world of seeming points to the invariant entity of Parmenides. 

If I am right then, the first two paradoxes are dialectically arranged, and 
show that one type of change, change of position, is illusory. How are we 
to interpret the others? 

The third argument, about the arrow, receives virtually double presenta
tion by Aristotle. In the passage where he is recalling all four of the argu
ments he writes: Tpho~ 8' 6 vuv pT]SEi~, on it oi:cr-ro~ cpcpOJ.l8VT] EO"'tTJKEV. 
crUJ.l~aivst 8i': napa -ro A.aJ.t~uvsw -rov xpovov cruyKsicrSat EK -r&v vuv· JlTJ 
8t8oJ.t8vou yap -rot'nou ouK 8cr-rat 6 cruA.A.oytcrJ.t6c; (Phys. 6.9.239 b 30). 

This may be translated: the third is that just now presented, that the 
moving arrow is at rest. This follows from the assumption that time is 
made up of 'nows' (moments?). If this assumption is not granted, the con
clusion will not follow. 

This does not tell us very much. The previous presentation referred to 
is a few sentences before (Phys. 6. 9. 239 b 5) and marks the point in his 
context where Aristotle first mentions Zeno. The arrow is the argument 
which fits in best with the argument of this part of the Physics, and it 
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suggests the other famous arguments of Zeno which can also be stated in 
a form relevant to the present discussion. Unfortunately the text of the 
main statement of the arrow is corrupt. I first give Ross's reading and 
variants. 

ZiJvrov 86 napaA.oyi~s'tat· d yap aisi, qn]criv, l]pqLst nfiv* chav iJ Ka'ta 
'tO icrov, ecrnv 8' aid 'tO cpsp6j1EVOV EV 't(j'> vuvt, UKlVTJ'tOV 'tllV cpEpOjlEVTJV 
dvat Oi:O''tOV. "COUto 8' EO''tt \jiEU8o~· ou yap cruyKEt'tat 6 xp6vo~ EK 'tiDY 
vuv 'tiDY U8tatps'trov, dlcrnsp oM' aA.A.o jlEyd~o~ oU88v. 
* after nfiv TIPS read ft Ktvshat. With this the text is not translatable and 
various editors have proposed various remedies. Zeller, approved by Ross, 
treats ft Ktvshat as a gloss, and expels it from the text which is the most 
economical nostrum. 
t EHIJKP have the text as it stands. T perhaps implies that Kata to icrov 
is read after f.v t(j'> vuv. F made f.v 't(j'> vuv t(j'> (which t(j'> is expunged by 
Zeller) lCU'ta 'tO 'lcrov; this is followed by Zeller. Diels' reading comes to 
the same thing as Zeller's f.v 't(j'> vuv, nfiv 86 Kata 'tO icrov ev t(j'> vuv which 
may more easily have been overlooked by the copyist. 

It is supposed that the translation of the text should be: 'Zeno reasons 
fallaciously for he says that if everything is at rest whenever it occupies a 
length equal to its own length, and if the moving body is always in a position 
equal to its own length at the instant, then the moving arrow is not in motion. 
But this is false. For time is not made up of indivisible instants, any more 
than any other magnitude is made up of indivisibles.' 

I have italicised the crucial sentence. It will be seen that on the orthodox 
view, even though Ka'ta to tcrov is not inserted in the text after f.v t(j'> vuv, 
we must assume that it is implied. It is impossible to feel absolutely happy 
about the passage, but if we can be sure that the above type of reading is 
correct, the argument can be paraphrased more lucidly as follows. What
ever occupies a length equivalent to its own length is, by definition, at 
rest. Whatever is moving, must at the moment of observation be somewhere, 
otherwise it will not exist. If it is somewhere, it must be occupying a length 
equal to its own length. But this is the definition of a body at rest. Therefore 
whenever we observe a moving arrow it is at rest, and since we can potentially 
observe the arrow during any part of its flight, the arrow never moves. 

It will be seen that I have slightly expanded the presentation of Booth. 
What does the third argument add to the other two ? It is the first one to 
bring in the concept of time as well as space. We can imagine our critic 
protesting that even if the first two arguments seem to show that change of 
position in space is impossible, yet a moving body is travelling in time as 
well. One is conscious of duration, and within that duration changes seem 
to take place. 'Movement in space is an illusion, is then duration too an 
illusion? How can you expect me to believe this? It is easier to be a realist 
than to believe that I am deceived over and over again.' Zeno answers that 
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during the time x in which the arrow is in motion one can observe it at 
any 'now' one chooses. At each now the arrow is at rest. It is thus at rest 
at every moment of its flight. Actually this was clear already from the first 
paradox. In fact the arrow could never have moved at all, but the argument 
now implies that duration is also an illusion. The arrow is always at rest, 
its position never changes, and if so the concept of time becomes meaning
less. Time is only meaningful in a world of change. If no change occurs 
the time in which the illusion of change occurred is itself an illusion. 

The third argument thus dialectically follows as from the second, and it 
is parallel to the first in that in the stadium we are shown that change of 
position cannot occur, and that therefore our concept of space is illusory, 
while in the arrow it is demonstrated that change of position cannot occur 
and that our concept of time is therefore illusory. The runner must remain 
forever immobile at the point of space where he appears to be when we begin 
to observe him; the arrow must ever remain perpetually frozen at the 
apparent moment (now) of time when we begin to watch its flight. Once 
again the enquirer baffled by the contradictions revealed by analysis of 
phenomenon must turn to the invariant reality of the Eleatics. 

If this explanation of the Arrow is correct, then the remarks of Aristotle 
about divisibility are again irrelevant. Zeno probably never considered 
(if he did, considered it unimportant) whether his 'now' was an indivisible 
small period, or a null-point of time. Aristotle in the first mention of the 
paradox takes it that Zeno's now is an indivisible time-quantum. As Booth 
observes, if Zeno's now were actually a null-point, Aristotle's second argu
ment in the Physics would be needed. In support of the view that Aristotle is 
tailoring Zeno's argument to his own ends, Booth makes the point that it 
is only in his :first mention of the argument that Aristotle writes of 
'indivisible nows'. When he lists the argument in its own proper place 
amongst the four he just writes 'nows'. Is the second and more hasty 
version closer to Zeno? It is, of course, impossible to say with certainty, 
but it seems probable. 

We have now returned to the fourth argument. If the idea of a pattern 
is correct it should dialectically follow the third, and make a pair with it 
which is parallel to the pair made by arguments one and two. There is no 
need again to give text and argument; we can proceed at once to ask what 
its significance is. No long exegesis is necessary. To the enquirer who had 
just had the first argument expounded to him, it proved more difficult to 
believe that simultaneous motion was an illusion than that he was deceived 
by the change of position of a single body. In reply Zeno showed that 
logical analysis of the behaviour of one body pursuing another proves that 
our senses are mistaken. Similarly, here it is supposed that the critic or 
enquirer remonstrates that the obstruction of the arrow did seem to show 
that time was illusory, but that all sorts of movement and changes are 
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going on simultaneously, and that all seem to require a different duration. 
One motion, for example, takes longer than another. Can all this intensely 
felt and perceived diversity of change in time be illusion? 

Zeno invites the enquirer to concentrate on two groups of masses 
(probably runners in Zeno's original statement) passing a stationary group 
at equal speeds in opposite directions. Analysis of the situation leads to the 
conclusion that half the time is equal to the whole time. This absurdity 
implies that there is something entirely wrong with the perception of 
duration. If the As, Bs and Cs were wagons and I had been travelling on 
B1 , I would at the same time have travelled two different distances (2A and 
4A) in two different durations (t and i) and yet I would have only travelled 
once to my own knowledge. 

Thus formally arguments two and four are parallels as are one and three. 
In addition a kind of 'Chiasmus' is to be noted between the even numbered 
arguments. In two the two moving bodies are travelling in the same direction 
at different speeds; in four they are travelling in different directions at the 
same speed. 

It will be seen, that like Booth, I accept that Zeno did, in his fourth argu
ment, commit the fallacy with which he is reproached by Aristotle. Could 
a man who constructed such a subtle set of arguments be so stupid? First 
it is to be noted that on the view here presented the actual paradoxes are 
not so subtly stated as by later philosophers, even Aristotle himself. The 
continual wrestling with more sophisticated versions of Zeno's arguments 
by philosophers and mathematicians who are groping within the foundations 
of their system has cast a spurious aura around the arguments as Zeno 
devised them. To one coming out of a labyrinth of convergent geometrical 
progressions and Cantorian transfinite numbers it might indeed seem that 
the super-mind behind such incredibly subtle problems could not have made 
a childish blunder about motion relative to stationary and moving bodies. 
But Zeno was born in 490-485 B.c. and did not have the benefit of modern 
tuition in arithmetic, nor had he two millennia of philosophy behind him; 
he was a pioneer. Zeno was not the only philosopher to make blunders. 
The Pythagoreans worked in a welter of confusion. They thought for 
example that the idea of justice was as material as a lump of lead, and that 
both were composed of substantial indivisible units that were tacitly mixed 
up with geometrical points. The millet seed argument, possibly one of Zeno's, 
is also incomprehensibly stupid to the modern thinker. This observation 
should be sufficient to scotch the idea that Zeno was a fool to make this 
blunder; and at the same time we have absolved Aristotle, who on other 
counts would rank as a genius, from having committed one that is even 
wor!le. Lastly the very statement of the paradox militates against our con
sidering it to be a very subtle refutation of some sect's idea of space and time 
quanta. 
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The paradox is about bodies in a stadium. Why drag in a huge stadium 
if one is concerned with microscopic minimal units? Again, Aristotle uses 
the word oyKot to denote the bodies. Elsewhere Aristotle uses oyKot of 
aggregates of atoms perceptible to the senses, not of indivisible .minimal 
particles themselves.5o 

It may be concluded then that if regarded, as above, not merely as philo
sophical conundrums, like perhaps Zeno's early arguments against plurality, 
but as arguments meant to help the enquirer to see the validity ofParmenides' 
'way of truth' by becoming aware of the absurdities which a logical analysis 
of phenomena yields, the four 'paradoxes' indeed form a coherent dialectical 
pattern. Not only does each one follow on its predecessor, but the first and 
second, and third and fourth form two pairs, and between the corresponding 
members of each pair there is also striking parallelism. The 'paradoxes' 
are indeed all concerned with motion, with the impossibility of 't6nov 
aA.Mcrcr~::tv (Parmenides 'Way of Truth', line 41) but show the illusoriness 
of our concepts of space and time as well. 

The pattern can be diagrammed as follows: 
Argument one: Change of place impossible for one Therefore our 

body; body fixed in space concept of 
Argument two: Simultaneous motions impossible; space is 

example of bodies moving in the same illusory 
direction at different speeds 

Argument three: Change of place impossible for one Therefore our 
body; body fixed in time 

Argument four: Simultaneous motions impossible; 
example of bodies moving in different 
directions at the same speed. 

concept of 
time is 
illusory 

All the arguments lead to the conclusions of Parmenides which he 
obtained by reason alone. Even amid the world of seeming and without 
the revelation from the goddess, pure reason could by analysis of deceptive 
phenomena attain 'AA.T]SdT]<; I::UKUKA.€oc; U'tp!::JlE<; Tj'top, 'the unshaken 
heart of well-round truth'. The goddess added that it was also well to know 
iJ88 (3po't&V 86/;w;, 'tate; ouK l::vt nicrnc; aA.T]Si]<;, 'the opinions of mortals 
in which is no true belief at all'. If there was no true belief in them, why 
should one know them? Surely because at the very moment of grasping 
with one's reason the absurdities to which trust of the opinions, acquired 
through sense-knowledge, led, one simultaneously realised that reason was 
the only true guide and that the illusions of the world around one were the 
converse of the truth. The diversity of the world of phenomena, its motions, 

50 On Democritus ap. Simplicium de Caelo 295, 1 and cf. Parmenides' own use 8, 43 
for an Eleatic use of the word for a considerable mass ... it is even possible that the 
Eleatics used the word in one formulation of this argument. 
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its changes, the sense of duration, and the opinions of men about them were 
a kind of shadowy distortion of the undiversification of true reality, its 
motionlessness, and its abiding without beginning, and without end. 

Zeno began his philosophical life as a controversialist demonstrating to 
the pluralists that analysis of their beliefs led to absurdities even worse 
than the absurdity they saw in Parmenides' rejection of phenomena. I hope 
that my present paper will make it easier to believe that Zeno was not only 
destructive, but intended that his opponents, and any honest enquirer, 
after having their presuppositions about the validity of sense-perception 
shattered, should forthwith be able to find to a permanent philosophical 
resting place in the true system ofParmenides. The elaborate care with which 
the four arguments quoted together by Aristotle are constructed and the 
way they dovetail into each other indicate that Zeno was trying to create 
a dialectical system which would enable one to realise simultaneously the 
deceit of the senses, and exchange the ephemeral transitoriness of phenomena 
for unshakeable conviction of the true nature of things. 

Finally we must return to the problem of the missing fifth argument of 
Elias. It may seem that the cohesion and patterning of the four presented 
by Aristotle leave little room for a fifth. If there is another argument it 
should either stand outside the four altogether, or stand between the two 
pairs, a transitional argument between those emphasizing spatial aspects 
of motion, and those dealing with temporal aspects. 

There are two possibilities of reconstruction. The first enables us to see 
what the argument was about, but not to reconstruct the details. The other 
actually places a fifth argument between the two pairs. 

The first possibility is suggested by a line of Parmenides' poem (B 8, 41). 
He goes through the erroneous predicates which mortals apply to being, 
and concludes: Kai "C01tOV aA.A.acrcretv Ota "Ce xp6a qmvov Ullel~etv. In this 
case the first four arguments may be supposed to refer to change of position, 
and a fifth argument to local changes, of colour for example. There may 
be significance in the fact that after his second treatment of Zeno's motion 
arguments, Aristotle does refer to colour changes. This is one solution to 
the problem of the missing argument. 

The second possibility is suggested by a passage in Diogenes Laertius'51 

biography of Pyrrho: ZiJvrov of: "CTJV KtVT]crtV avatpei A.f.yrov '"Co KtvOU!lEVOV 
oih' sv 0 san "C6mp KtVei"Cat oih' sv 0 f..LTJ l:crn'. This purports to be a direct 
quotation from Zeno. A very similar argument is attributed by Sextus to Di
odorus Cronus :52 d KtVei"Cai n, TJ"COt sv 0 l:crn "C6mp KtVei"Cat ft sv 0 oi>K 
EO""CtV. othe of: EV 0 Ecrn· llBVEt yap EV alm'iJ, et7tep EV aim'!> Ecrnv· othe 

61 Diogenes Laertius 9, 72. 
•• Sextus, Pyrrhonism 3, 71 and cf. Plzys. 2, 113ff. 
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EV ell !!TJ Ecrn· 07tOU yap 'tt !!TJ EO"'ttV, EKEi ouoe opacrui 'tt ouoe 7tU8Eiv 

ouva'tm. oiSK i'ipu KtVd'tai n. 
This may be paraphrased as follows: A moving body either moves where 

it is, or where it is not. But it cannot move where it is, because if it is in 
some place, it is at rest; neither can it move where it is not, for where it is 
not it can neither do anything, nor have anything done to it, because it is 
not there. The similarity between this argument and the 'arrow' is obvious, 
but the two are not identical. The arrow considers when a body moves, the 
present argument where it moves. This fifth argument can quite suitably be 
placed between the two antistrophically corresponding pairs and be regarded 
as preparing for the transition from a consideration of motion as being 
illusory from the spatial point of view to motion viewed from its durational 
aspects. 

It can be seen that this argument could have afforded Aristotle no new 
material for his discussions on divisibility, and therefore he might ignore it. 
Its importance in its own right is testified by the emphasis placed upon it 
by Diodorus and Sextus. Probably it was regarded as one of the easiest of 
Zeno's arguments to formulate, and one of the least susceptible to manipu-
lation by those wishing to illustrate their own views. · 

By way of summary: I have attempted to show that Zeno may have been 
a constructive thinker, not a mere controversialist. He did not have any 
contribution to make to Eleatic doctrine, but he did discover that dialectic 
might be positively used to strengthen belief in his master's construct. 
Parmenides argued by pure reason to the predicates of the one. Zeno arrived 
at the same attributes by analysis of phenomena. Consideration of the 
various evidence on Zeno's writings makes it plausible that the arguments 
on motion were constructive and not part of Zeno's earliest eristic treatise. 
Examination of the paradoxes themselves shows that they can be best 

. understood as a positive attempt to argue from empirical data to the 
spatial and temporal invariance of the immutable reality. Thus two ap
proaches suggest the same solution to the problem of why Zeno composed 
his arguments. 

Against my view of Zeno as a positive thinker during the later phases of his career could 
be quoted the fragment of Timon given by Plutarch (Per. 4). Pericles heard Zeno 7tpayJla
'tBUOJlEVou m:pi cpucrtv, eA.eyKnKl]v OE nva Kai ot' avnA.oyiw; K(l'tUKAet6ucrav sic; CL7topiav 
i\~acrKijcrav'tDc; s~tv Plutarch informs us, and adds the remark of Timon CLJlcpO'tepoyA.rocrcrou 
'te JlE'YU cr9&voc; OUK aA.a7tUOVOV Zi]vcovoc;, 1tllVTCOV i\mA.i]7ttOpoc;. 

The visit to Athens probably occurred after Zeno's early period, and the title of his dis
course reminds us of the book on nature, which may have been compiled from his lectures. 
That Zeno used the question and answer method does not prove his purpose was not serious, 
nor the word avnA.oyia. At first sight Timon's epithets seem harsh and to imply that Zeno 
was a contentious controversialist, but Timon's estimate is probably one-sided and conditioned 

Note continued on next page. 
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Note continued from previous page. 
by his own beliefs, and &.J.upotep6yA.rocrcro~ does not necessarily imply negative eristic. Elias 
(loc. cit.) reproduces the term and says he was so-called oux ott otaA.EKttK6c; i'jv JCai ta 
auta tiVEO"lCEU(l~E JC(lt K(ltEO"KEU(l~EV, &.A.A.' Ott tij ~roij Ot(lAEKttKoc; i'jv, liA.A.a J.lEV Af.yrov 
liA.A.a o£ cppovciiv and a story follows of how, with speech lw deceived the tyrant'Nearchos 
into executing his own bodyguard. If Elias' explanation is to be accepted then Timon is 
perverting an epithet which had a far different reference and his statement reduces itself to 
one that Zeno was an earnest debater, if £mAi]1ttrop is to be taken with L-S-J as 'censurer' 
or attacker. I would prefer to give it the sense of £ittA.aJ.l~6.VoJ.lat in Plato Rep. 449 d 'touch 
on'. The reference would then be to the breadth of Zeno's thought, not to his contentiousness. 
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