Yehuda Halper

Are Zeno’s Paradoxes of Motion Fallacies?
Evidence from the Hebrew Aristotelian Logical Tradition

I was unable to attend in person the conference on fallacies in Lille in May 2021,
at which the papers in this volume were presented. In order for me to have come
to Lille, I would have had to come half way to Lille first. But in order to do that,
I would have had to come half way to half way to Lille. And in order to do that, I
would have had to come half way to half way to half way to Lille and so on ad in-
finitum. My absence in person from the conference can thus be explained by ap-
peal to Zeno's problem of dividing motion into halves, outlined, e.g., in Aristot-
le’s Physica 239b9-14. This problem can be understood to prove that all motion
over divisible space is impossible, since any divisible space can be divided into in-
finitely many halves. If motion is impossible, then my absence from Lille is easily
explained'. This excuse is not unlike the argument we find at Aristotle’s De Soph-
isticis Elenchis 172a8-9 that ‘one could deny that walking about after a meal is rath-
er good, because of Zeno’s argument™. Such a claim, says Aristotle, is ‘not doctor-
ly’ (ovx {eetpicds), thereby giving us the impression that the contentious quarreler
(6 ¢proTixdg) here is recommending against exercising after dinner on the grounds
that motion is impossible. While I will not deny having viewed this claim with
some sympathy after some of my larger dinners, on the whole I would have to
agree with Aristotle that it is too universal (xowdg) for the argument in question’.
The same can be said of my excuse for not coming to Lille: denying all motion to

1. Zoom provided a modern-day solution to Zeno’s paradox, allowing the conference to take place
amid the Covid-19 outbreak. I thank the organizers for putting together a wonderful and stimulat-
ing conference even in the face of great obstacles.

2. Tig i daln BékTiov elvou dimrd delmvov mepimatelv di T&v Zivwvog Adyov. Aristotle’s Greek text is
taken from W.D. Ross 1958 edition. Unless otherwise noted, all translations are my own.

3. The Greek here does not, in fact, contain the comparative, ‘too;, but has only xovdg yép, “for it
is universal”. My addition of ‘too’ is based on the implication of the statement’s context that the suit-
able argument here would be more particular. We shall see below that Averroes gives much more de-
tailed criteria for precisely what kind of particular argument should be made in this context.
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explain my absence would work, but it involves making an excessively universal
claim. While excessive universality is improper under certain circumstances, it is
hardly fallacious reasoning in itself. What makes it improper is not that it is con-
trary to reason, but that it does not fit in the context of the contentious argument.

Aristotle’s proper arguments against Zeno’s paradoxes are, in fact, to be found
at Physica V1. His mentions of the paradoxes in De Sophisticis Elenchis and Top-
ica do not explain why Zeno’s reasoning is not correct, but apparently refer the
reader to the Physica for the full treatment. Medieval and Renaissance Hebrew
treatments of Zeno’s arguments in commentaries and super-commentaries on Ar-
istotle, however, argue for the fallaciousness of Zeno’s arguments in the context
of the Topica and De Sophisticis Elenchis without directly referring the reader to
the Physics in those works. This is because the authors of the Hebrew works view
Zeno's arguments as properly dialectic and accordingly treat their refutation in
works dedicated to dialectic. This shift in the context of the arguments is pre-
sent in the primary sources for the study of the Topica and De Sophisticis Elenchis
in Hebrew: Al-Farabi’s Ar¢ of Dialectic and Sophistical Refutations and Averroes
Middle Commentaries on Aristotle’s Zopica and De Sophisticis Elenchis. Aristo-
tle’s works, Topica and De Sophisticis Elenchis, have to this day never been trans-
lated into Hebrew. I shall argue that Al-Farabi and Averroes respond to Zeno in
detail in these commentaries on dialectic and sophistic because the paradoxes of
infinity associated with Zeno were used by the Muslim Ka/im as important parts
of the arguments for atomism. This will also explain why the four paradoxes of
motion are more or less assimilated into the Paradox of the Stadium, which Al-
Farabi calls “The Question of the Halves”*. The Hebrew treatments of Zeno are,
as we shall see, heavily indebted to Al-Farabi and Averroes.

In what follows, we shall first turn to Aristotle’s presentation of Zeno in the
Physica, Topica and De Sophisticis Elenchis, before examining how Al-Farabi and
Averroes differ in their approach from Aristotle. We shall focus on the Hebrew
translations of these works and then turn to the Hebrew commentary tradition
and how it viewed these works in the absence of serious engagement with Kalim
atomism among Hebrew thinkers in Southern Europe in the 12%-16™ centuries.

1. Aristotle

Aristotle briefly discusses the paradoxes once in the Topica and twice in the De So-
phisticis Elenchis. We have already seen that in one of these places (De Sophisticis
Elenchis 172a8-9), Aristotle does not argue the fallaciousness of the claim that mo-

4. For an overview of Zeno’s paradoxes, and their continued importance for philosophy and
mathematics to this very day, see HUGGETT 2019.
s. See Topica, 160b6-10 (below), De Sophisticis Elenchis 172a8-9 (mentioned above) and 179b20-
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tion is impossible, but only that the argument in one specific case is too universal
for its context. In the short mention of Zeno at Zopica 160b, Aristotle discusses
raising objections (¢ywv &votao) and making counterarguments (&vtemyelpetv)
to universal propositions. Upholding universal propositions without objection
is, according to Aristotle, to act peevishly (duaxolatvew), but one would seem to
be even more peevish to reject universal propositions without raising objections
and counterarguments. Aristotle continues:

“Yet this is not enough. We have many arguments that are contrary to accepted
opinions and which are difficult to solve, like Zeno’s argument that motion is im-
possible or that the stadium cannot be traversed. But it is not the case that we
should not accept the [arguments] opposite to these on this account™.

That is, the addressee of Aristotle’s 7opica is not expected to be able to solve
Zeno's argument, but he does not have to accept the impossibility of motion. Ar-
guments of this kind, which Aristotle calls difficult (yahewds), are an apparent
counterexample to the peevishness normally incurred by one who cannot answer
objections or bring counter-arguments. Clearly, Aristotle would not have us ad-
mit Zeno’s argument against motion, but showing its fallaciousness is beyond the
scope of the dialectical argumentation discussed in the Zopica. That Zeno’s argu-
ments are contrary to accepted opinions may also play a part in Aristotle’s not
giving full arguments in the 7opica. Indeed, the audience of the Topica would ap-
pear to be expected to include both that motion exists and that the stadium can
be traversed among their accepted opinions (88¢at). In this case, there is no need
to refute views contrary (¢vavtiot) to them in the Topica.

Aristotle’s second mention of Zeno’s paradox of motion in the De Sophisticis
Elenchis (at 182b26) is similar in that it too offers no obvious logical solution to
the paradox. Instead, it would seem to imply that the reader and the interlocu-
tor with sophists would not be able to expose the false deduction made by Zeno
or his followers and accordingly would not have a true refutation of Zeno’s argu-
ment against motion. Aristotle says:

“There is nothing to prevent the same argument from having a number of flaws;
but it is not the exposition of any flaw that constitutes a solution; for it is possible
for a man to prove that a false conclusion has been deduced, but not to prove on
what it depends, e.g. in the case of Zeno’s argument to prove that motion is impos-
sible. So that even if anyone were to try to establish that this is impossible, he still is

24. Aristotle also refers to Zeno at De Sophisticis Elenchis, 182b26, but this concerns the paradox of
being, viz. Zeno’s claim that all being is one.

6. Topica, 160b6-10 (P1ICKARD-CAMBRIDGE 19844’ translation): xaftot 000t T006” ikovéy- mokhods
yép Méyoug Eyouev Evavtiovg Taig 865ais, odg yorhemdy hbew, xabdmep ToV Zvwvog 6Tt odk EvoéyeTou
xivelaBou 008t 6 aTdSiov SteNBely, AN o & ToTTo TavTIKelueveL TovTOLG 0 BeTéov.
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mistaken, even if he has deduced it ten thousand times over. For this is no solution;
for a solution is an exposition of a false deduction, showing on what its falsity de-
pends. If then he has not made a deduction, whether he is trying to establish a true
proposition or a false one, to point this out is a solution™”.

This is not to say that Zeno’s arguments were not fallacious, but only that the
reader of the De Sophisticis Elenchis is not expected to be able to show on what
their falsity depends.

Indeed, in his main discussion of Zeno’s paradoxes of motion in Physica VI
Aristotle explicitly says both 6 Zivwvog Myog Vebdog haupdver,"Zeno’s argument
takes up something false’ (233a21-22) and Zi#jvwv 8¢ mapadoyiletar "Zeno argues
fallaciously’ (239bs). Aristotle explains Zeno fallacious reasoning in both chap-
ters 2 and 9 of Physica V1, but it is the first account that addresses in greatest detail
what later came to be called "the Question of the Halves’. Aristotle’s explanation is:

“It is impossible for a thing to pass over or severally to come in contact with infinite
things in a finite time. For there are two senses in which length and time and gen-
erally anything continuous are called ‘infinite’: they are called so either in respect of
divisibility or in respect of their extremities. So while a thing in a finite time cannot
come in contact with things quantitatively infinite, it can come in contact with
things infinite in respect of divisibility: for in this sense the time itself is also infi-
nite: and so we find that the time occupied by the passage over the infinite is not a

finite but an infinite time, and the contact with the infinites is made by means of

moments not finite but infinite in number™.

This explanation relies on a distinction between different types of continui-
ty: continuity in divisibility, i.e. divisibility into things always divisible?, and con-
tinuity in extremities, i.e. when the extremities touch and are one™. It would, in-
deed, take an infinite amount of time to pass over an infinite set of things whose
extremities touch and are one, which Aristotle here calls ‘quantitatively infinite’

7. De Sophisticis Elenchis, 179b17-26 (PICKARD-CAMBRIDGE 1984b’s translation). 00dtv 88 xwhdet
TV 0oV Abyov Thelovg poyBnplug Exery, &AN oby ) whang poyBnplag euddviois Matg totiv- eyywpel yép 8Tt
utv Yeddog cukherdytotou Setéal Tva, mop’ & OF i) Setbaut, olov TOV Zijvwvog Adyov, 811 otk EaTL kv ijvau.
Bae kol € Tig Emtyelpel cuvyew hg SuvaTéy, duapTdvel, kv [el] wptdxic §j cukkedoyiopuévog: o0 ydp o Ty
bty Maig v yop 1 Mag euddviarg Vevdog cukhoyiouod map’ 8 Yevdil. el odv wiy culkedéyiota, Tei
kol 6Bt 7] Veddogt émiyeipel auvdyew, 1) éxeivov Shwaig Maig éotiv.

8. Physica, 233a21-31 (HARDIE / GAYE 1984’s translation): 76 i) év3éyeaBoun té drmeipe S1eNdet )
dyoaBon tév dmeipwy kad’ ExaaToy év memepaTuivy YPoVE. 81;(&); yop Méyeten kol T pijkog kol & xpévos
diretpov, kol Ehwg TV TO TuVEES, HTot Kortd Slalpeaty 7] Tolg EoyATOlG. TAY UEV 0DV KotTé TO MooV dmelpwy
obk &vdéyetou dioaBou év memepaauéve ypdvw, THY 88 xati Sllpeaty vdéxeTou- kal yap adTdg 6 Ypévog
ot dmelpog. (oTe &V T¢) dmelpy kol oDk &v TQ) TeTepaTLéve cupBaivel Suévar TS dmetpov, kal dmtecBet
TAV Gmelpwyy Tolg Amelpots, ob Tolg TETEPATUEVOLG.

9. See, e.g., Physica 232b24-25: Méyw 0% cuvexts 16 Sieuipetdy elg aiel Sweuperd. Cf. 231b1s.

10. See, e.g., Physica 227a10: Meyw & elvan cuveyte tav TadTd yévnTtan kol £V TO Exatépou Tépa olg
GTTovTaL, Ketl daTep aNuaivel Todvoua, TuVErnTOL.
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Yet, says Aristotle, that which is infinitely divisible does not require an infinite
amount of time to pass over. This is probably a consequence of Aristotle’s earlier
claim that infinite divisibility exists as a potential that cannot be actualized all at
once™. Time, too, Aristotle points out, is infinitely continuous in divisibility and
its infinite divisions which exist potentially could be taken to correspond to the
potentially existing infinite divisions of space™. Zeno’s fallacy, then, is of a kind
discussed repeatedly in the Topica and De Sophisticis Elenchis: when a term, in this
case ‘infinite’ or ‘infinitely continuous, is said in many ways, it can be misunder-
stood according to the wrong meaning. Zeno understands it one way, when in
fact he should have understood it in another.

Still, Aristotle does not address Zeno’s paradoxes of the stadium, of the halves,
and of motion in general in any detail in dialectic or sophistical refutations, but
rather in physics. Undoubtedly, Aristotle does this because he does not want to
include extensive discussions of infinity, continuity, or divisibility in the Topica
and De Sophisticis Elenchis. Indeed, when it comes to equivocal terms, Aristotle
prefers to discuss terms like ‘sharp’ (86¢), whose meaning in music is easily dis-
tinguished from its meaning in describing objects®. The background required to
disambiguate the terms of Physics VI takes much longer to explain. Indeed, Aris-
totle may also be using his refutation of Zeno as a pedagogical opening to encour-
age his readers to turn to the Physics in order to grasp those complicated concepts.
It is also possible that Aristotle does not think that the readers of the Topica and
De Sophisticis Elenchis and perhaps regular Greeks in general include the denial
of motion or the other issues Zeno raised among their 88¢au; accordingly, there is
no great need to refute these claims in the dialectical works'+.

Nevertheless, in the Arabic Aristotelian tradition and consequently in the He-
brew Aristotelian tradition, Zeno’s paradoxes were, in fact, given serious treatment
in commentaries and super-commentaries on Aristotle’s Zopica and De Sophisticis
Elenchis. In what follows, I shall trace in outline how Zeno’s paradoxes came to
be seen as part of dialectic and sophistic through the commentaries of Al-Farabi
and Averroes and then Hebrew commentaries on those works. This move often
led to simplifying the paradoxes or assimilating them into what is often known
as the paradox of the stadium. Further, I shall argue that for Al-Farabi and Aver-
roes, this change served to remove dialectical considerations, especially those of
Kalamic atomists, from physics. Jewish commentators later followed this trend,
thereby perpetuating the distinction between Aristotelian science and religious
dialectical argumentation.

11. See Physica 206a14-b3. See, e.g., BOSTOCK 1972 and HINTIKKA 1966.

12.. For a recent comprehensive and clear account of these issues see SATTLER 2020, pp. 277-334.

13. See, e.g., Topica 106a12-14.

14. SATTLER 2020, pp. 124-175 argues that even Zeno himself did not believe that motion is im-
possible, but only that it is beyond human knowledge. Indeed, she argues, Zeno joins other Eleatics
in maintaining that physics cannot properly be known by man.
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2. Al-Farabi

Al-Farabi discusses Zeno's paradox(es) of motion twice in his commentary on Ar-
istotle’s Topica, the Book of Dialectic (Kitab al-jadal) and once in his commen-
tary on the De Sophisticis Elenchis, the Book of Refuting the Misleading (Kitab
al-"amkana al-mughalata)’. The first discussion in the Book of Dialectic occurs
within an account of the benefits of dialectic for philosophy (paragraph 20) and
the second discussion echoes the conclusions of the first (paragraph 88). For Al-
Farabi, the first benefit (¢5) of dialectic for the study of philosophy is primarily
in testing traditionally received opinions, i.e. those opinions one encounters first
and which are inculcated through education or acculturation (<) and habitua-
tion (25); these opinions would apparently include religious views. Such tests, says
Al-Farabi, are not possible without ‘opposition” (2ie), which in turn is not pos-
sible without the art of dialectic (Jal 4elia). Indeed, Al-Farabi dedicates a large
part of his Kitab al-jadal to describing how in debates questioner and respond-
ent put forward various opposing views and arguments whose resolution brings
them closer to practicing philosophy. Still, rather than bring an example of a test
of traditionally received opinions, Al-Farabi brings the example of Zeno’s para-
dox, which shows, he says, that dialectical arguments can even bring people to
become skeptical (4 _iu¥) e ... Jea) about the sensibles (<l swaddy). Indeed, Al-
Farabi attributes knowledge of three types of propositions to a beginner who has
not yet studied philosophy: widely held opinions (5 el ¢ ,¥1), traditionally re-
ceived opinions (Usisd! «1,¥1), and sensible opinions (4w swaal ¢1,¥1). The implica-
tion is that if dialectical arguments such as Zeno’s paradox can make one skeptical
of sensible opinions (e.g. that motion exists), then they can also make one skep-
tical of widely-held opinions and traditionally received opinions. The resolution
of such dialectical difficulties is accordingly the first task of dialectic?.

15. An edition and French translation of Al-Farabi’s Book of Dialectic is in D. Mallet’s unpublished
1992 doctoral thesis (MALLET 1992). A recent English translation of the work can be found in D1
PASQUALE 2019. Di Pasquale’s translation lists the page and paragraph numbers of Mallet’s edition.
For the anonymous, probably twelfth century, Hebrew translation of Book I of Al-Farabi’s Book of
Dialectic see Y. Halper and G. Weber’s 2022 edition, which also follows the paragraphing of Mallet’s
edition. Citations from Al-Farabi’s commentary will accordingly be to paragraphs of Mallet’s edition.

16. An edition of Al-Farabt's Kitib al-’amkana al-mughalata is in R. Al-*Ajam’s 1987 edition of
Abu Nasr Al-Farabi's Al-Mantiq ‘inda al- Faribi (vol. i, p. 131-164). An anonymous medieval He-
brew translation of this text, probably from the thirteenth century, is extant in at least six manu-
scripts: mss. MUNCHEN, Bayerische Staatsbibliothek, hebr. 110, ff. 2191r-223v and hebr. 244, ff. 2131-
2221; ms. WIEN, Osterreichische Nationalbibliothek, hebr. 53, ff. 27v-40v (second pagination); ms.
PARis, Biblioth¢que Nationale, héb. 929, ff. 227v-241r; ms. PARMA, Biblioteca Palatina, Parm. 2761,
ff. 118v-1311r; ms. JENA, Universititsbibliothek, Rec. adj. f. 10, ff. 45v-53r.

17. Abit Nasr ALl-Farabi, Kitab al-jadal, p. s2: ssala 3 2], 10 aain 0 19 s ey g1 W, SUoy Birgl 15 5f30 6l
o5, ady el aad i) gy Wi s iay a1 A £y 1t Aamns s slaialigl Sal £ 5 m L jaisin 50
(= smo) U o ay &, a2 Lgl g yasn st 5)0 US55 25 a5n 53 S0 Lasn 5 slas 3l T sian ) el s Wadi 5 5l
155, SUC A Mand ¥ eioa glcy and I slans g g 13 SUC Land 0¥ 1A G Y2 w0 e sasly,
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In the Book of Refuting the Misleading, Al-Farabi says the following:

“Zeno’s doubts about motion ... include the question of the halves: it is known that
one who transverses some distance has crossed half of that distance prior to cross-
ing the entire distance and has crossed half of that half prior to crossing the entire
half. Now, when a body is infinitely divisible into halves, it necessarily follows that
the one in motion crossed an infinite distance in an infinite amount of time. But
this is false. Now this necessarily follows because a distance is infinite in one of two
ways: in length or in division. Accordingly, it is not possible for one to cross a dis-
tance that is infinite in length in a time that is finite in length. Nor is it possible for
one to cross a distance that is finite in length in a time that is infinite in length. Nor
is it possible for one to cross a distance that is infinite in division in a time that is in-
finite in division. Or vice versa. And since he took a distance that is infinite in divi-
sion and a time that is finite in length he was led to error and imagined there to be
an infinite time because of the infinite distance™.

This argument, which focuses on the distinction between infinite in division
and infinite in length, is clearly based on Aristotle’s Physics 233a21-31, which I quot-
ed in full above. Al-Farabi’s treatment, though, avoids the concept of continuity
altogether. Instead, it concentrates on elucidating cases of crossing a distance” in
time, based on whether the distance or time is finite, infinite in division, or infi-
nite in length. The latter is apparently equivalent to Aristotle’s ‘quantitatively in-
finite’ Al-Farabi singles out three cases which are impossible, but maintains that
it is possible to cross a distance that is infinite in division in a time that is finite in
length, even though that time is infinite in division. Zeno apparently did not see
this because he was misled by the ambiguity of the infinite and so conflated infi-
nite in division and infinite in length. That is, Zeno fell pray to the fallacy of am-
biguity and thus judged something impossible that was in fact completely possible.

18. ABU NASR AL-FARABI, A-Mantiq ‘inda al- Firibi, vol. ii, p. 148: 55858 3ucya, s SA | aigl
anlli Yaalca, s Ty et 13) Al i ol lila ) G4 s dacs A Wandd 81 i dilangl 54 dlap iacs Al iaca dyJ
¢y silag fala tuaigl. 31 SLy Uannsa s lialdl £ ) aiilad 1ia T S50y atin 8l dlag adil £ aTilad 3, Sl <l 530
wald) slial a0 B 10 Wanld 38 50y 2 ila Ao s agiagy bal 8 Wa s shal &, Uik, 5SA 3l sllain 8l Y 2aS0) iy
silog il £ 5 o, W g3, Saley s 8 M o)) 5V Ty ilag anld oA 8 W s ) 8, aly £ 5 atilo b, Wa s, 5Y
iu T)S.Lac PR 1) abilad JUsied 3&5 Sl tile SUaieed, }SM eUaSu.u, \JLZL 123 eulad L) atilasd JUsued }LJ U‘)A‘.u AS.:LAJ.
d, Wa s el 5 saad Iy il Walsy a0 2ed ¥ s, Wawldh, [ am reading Wi rather than Al-*Ajam’s Wi in ac-
cordance with the three manuscripts in Al-*Ajam’s footnote 5 and the Hebrew translation. The Hebrew
translation, as found in Jena, Universititsbibliothek, 10, f. 49" has: xym o™ noxw o ... 7yIMa 1Par ooy
XA 9 AW OTp R0 XA oM Teana 92 10w 0P R 72000 X0 T0aw 1T 02ann 1 Tean 7w pnvenw
PW 1Y 0700 1% wew ata 199N 17 PRY 7200 190 YININNT W 27000 19950 17 PRY 2XAY pOnnm A1 1 IWR)
12 PRY 200 T2 WOR PR YYUNM 1A 19 .AP1M2 W TR DUTTX 1R TR NP9IN PRI T ToI0RW *100 2700 N
12 PRW 7277 727w X2 .72 19950 19 PRY 713 7R 10200 12 wow T9mn 72w K91 7R 9o 1 ww ara 7IRa mohon
Y0 TR N°95N2 AT APY1 AR 1°9oN K92 TR mphw 21om L9917 .Ap1Pna n°an 17 PRY aTa Apiona nohon
T2 °9aN K? 737 1A nPhonaw an.

19. Or, perhaps, ‘interval’ The Arabic««# is used to translate the Greek Sidotaoig at Physics 202b17-
18. See Glossarium Greco-Arabicum, 3. Aidotooig refers to an ‘interval’ or an ‘extension’, at Top-
ics 142bs (see also Plato, Timaeus, 36a). Still, the term, ««l#, does not here refer to an interval of time
and so I have preferred to translate it ‘distance’
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In sum, Al-Farabi’s discussions of Zeno leads us to two conclusions. One is that
Zeno's paradox is actually a sophistical fallacy. It is accordingly properly placed in
the Sophistical Refutations which he sees as a continuation of dialectic. Second, ref-
utations of this kind are somehow connected to testing received opinions, which
include religious opinions. That is, Al-Farabi apparently views Zeno’s doubts, i.c.
Zeno’s paradoxes as connected to received opinions and possibly more general-
ly to well-known views, assuming that the received opinions as presented in Al-
Farabt’s Book of Dialectic are included among the well-known views that are the
primary subject of the book. Aristotle, however, did not connect Zeno’s paradox
to received opinions, and if he saw the paradox as connected to widely held views,
he did not, apparently, consider such a relation to be relevant for the audience of
the Zopica. In contrast, Al-Farabi addresses Zeno’s paradoxes of motion, even if
he subsumes them under “the question of the halves”, in the Book of Dialectic, ap-
parently considering the readers of that work to connect this question to received
opinions and perhaps even to widely held views more generally.

But who were the readers of Al-Farabi’s Book of Dialectic and the Book of Re-

futing the Misleading who would consider Zeno’s paradoxes relevant for their re-

ceived opinions? To my mind, it seems most likely that Al-Farabi has in mind be-
lievers in Kalam atomism, particularly those influenced by Basrian Mu ‘tazila. Aba
al-Hudhayl who came to be recognized as the “most influential early Mu tazili
theologian” developed a theory of atoms and their accidents which he used to ex-
plain God’s acts of creation®. In his view, Zeno’s paradox of the halves proved the
existence of indivisible units, viz. atoms, such that any locomotion traverses a nec-
essarily finite number of those units*. Not all Mu ‘tazilites accepted this solution;
indeed, Abu al-Hudhayl’s nephew, the 9th century al-Nazzam rejected atomism
arguing that Zeno’s paradox of the halves could be solved by accepting the possi-
bility of taking a leap, zaf7a, over infinitely many units of space*.

That these views were not fringe, but mainstream is emphasized by their pres-
ence in the Book of Beliefs and Opinions of Sa'adia Al-Fayyumi, a contemporary
of Al-Farabi and head (ga '0n) of the Jewish academy at Pumbedita. Among his
arguments that the world is created Sa‘adia includes an argument against the in-
finity of time. According to Sa‘adia, if time were infinite it could never be tra-
versed. Sa‘adia argues for this by considering® each unit of time (a/- 47) to be a

20. MOURAD 2018.

21. The attribution of this argument to the cighth-ninth centuries Aba al-Hudhayl is made by
the eleventh century Mu ‘tazili theologian Ibn Mattawayh. Still, there is no reason to assume it is not
genuine or to question the importance of Zeno’s paradoxes for Mu ‘tazili atomism before Al-Farabi.
For a translation and analysis of Ibn Mattawayh’s account of Abt al-Hudhayl’s argument, see DHA-
NANI 1994, pp. 160-161.

22. See DHANANTI 1994 and DHANANI 2004. Still, it is not entirely clear that al-Nazzam thought
that there were infinitely many parts between all distances. See PINES 1997, pp. 14-15, 1. 37.

23. Note that Sa‘adia’s word for ‘considering’ or ‘establishing’ is from the root w-d-, the same
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point (a/-nugta) and reducing the argument to that of Zeno’s paradox of the sta-
dium. Sa‘adia does not name Zeno, but rather mentions “one of the unbelievers
(al-mulbidiin)” who met with and debated one of “those who affirm the unity of
God (al-muwahidin)”. The unbeliever mentions the paradox of traversing an infi-
nite number of parts. We do not hear the response of the monotheist, but Sa‘adia
offers a number of solutions to the paradox: the first is atomism, i.c. there is but a
finite number of parts to every distance or length of time; the second is the theory
of the leap (al-tafra) over infinite parts; the third is that there is a infinite number
of parts of time corresponding to an infinite number of parts of space*4; and the
fourth solution, which Sa‘adia identifies as his own, depends on the distinction
between potential and actual infinity that we find in Aristotle’s Physics, though it
receives no attribution here*. Sa‘adia’s prominent use of these arguments in the
first chapter of his magnum opus suggests that they were well known outside of
Basra in Al-Farabt’s time even among non-Muslims®¢. Further, Sa‘adia’s inclusion
of atomism as a monotheistic solution to Zeno’s unbelief tells us that monothe-
ists, both Muslims and Jews, took Zeno’s paradox seriously and that arguments
against it in favor of atomism and the leap theory were considered part of main-
stream religiously acceptable views. Finally, note that Sa‘adia’s invention of the
dialogue between the infidel and the monotheist is wholly unnecessary to the ar-
gument; in its context, indeed, it would seem to have no other purpose than to
bring this discussion into a context of dialectic and debate.

Al-Farabt’s treatment of Zeno’s paradox in his commentaries on the Topica
and De Sophisticis Elenchis is likely to be a response to the kind of dialectical dis-
cussions of Zeno that Sa‘adia encountered. Like Sa‘adia, Al-Farabi prefers a so-
lution rooted in Aristotle’s Physica; but unlike Sa‘adia, Al-Farabi does not admit
atomism as an acceptable view on theological grounds. Indeed, it might be that
countering this view is at the heart of his critique of accepted views in the Book of
Dialectic. If so, then Al-Farabi treats Zeno’s paradoxes in greater detail in the dia-
lectical works in order to counter their uses by those he perceives as contemporary
dialecticians and sophists, including especially atomists. For Aristotle, I argued
above, Zeno’s paradoxes raise interesting theoretical questions without causing
serious doubts about basic physical principles. For Al-Farabi, the paradoxes have
indeed gained an audience that takes them as serious critiques and accordingly
developed an entire non-Aristotelian scientific system to treat them. One cannot

root used to translate Aristotle’s témog throughout the Topica.

24. This solution is stated very briefly in the vaguest possible terms and Sa‘adia does not point
out that it would allow the world to be eternal.

25. See SA'ADJA B. JUSUF AL-FAJyOMI, Kitdb al-Amindit wa’l-I tiqidat, §36. English translation
in ROSENBLATT 1948, pp. 44-45.

26. Note also that Avicenna mentions the paradoxes of Zeno, attributing them to both ancient
thinkers and modern, implying that they continued to be well known and much discussed in his day and
in his circles. See AVICENNA, Al-Tabi tyit, al-samai " al-tabi 7, 276 (trans. in MCGINNIS 2009, p. 276).
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merely address these paradoxes in the physics since they deny the very possibil-
ity of physics as Aristotle understood it. Far better to address them in more de-
tail and point out their fallaciousness in earlier logical works studied before one
comes to study science proper.

3. Averroes

Averroes may be best known in the West for his return to Aristotle and for follow-
ing Aristotle’s text closely in translation. Yet he also follows Al-Farabi in treating
Zeno's paradox of motion as part of dialectic and the sophistical refutations, rath-
er than primarily in physics (though Averroes does discuss it there too*”). Toward
the opening of Averroes’ Middle Commentary on Aristotle’s Topica we find a list
of three benefits (¢dis) of dialectic: becoming accustomed to arguments, arguing
with the general public, and in grasping well-known premises necessary for the
theoretical sciences (nvaryn my i kil o k1)), Averroes divides this third bene-
fit into five parts (210 ;o 555).

“The fourth is [those principles] through which the sophistry of those who mislead
people with regard to the principles of the sciences is rejected. This is like what Ar-
istotle did in the first treatise of the Physica with those who denied plurality and the
existence of motion”,

Here Averroes clearly locates Zeno’s paradox, even including its treatment in
the Physica, in dialectic and the refutation of sophistry, which he seems to con-
sider a single enterprise.

When he treats Aristotle’s short discussion of Zeno’s paradox at Topics 160b6-
10 in his Middle Commentary, Averroes clarifies at some length how precisely it
fits in to dialectic. He says:

27. See AVERROES, Epitome in Physicorum Libros, ed. PUIG, p. 52 (Spanish translation in PUIG 1987,
p- 153 — sce also Puig’s discussion on p. 38). The Arabic of the Middle and Long Commentaries on
the Physica is not extant. For a discussion of Zeno'’s paradoxes of motion as they appear in the Mi-
chael Scot’s Latin translation of the Long Commentary on the Physica see Puic MONTADA 2018. For
a discussion of how this paradox appears in an anonymous medieval Hebrew translation of the Long
Commentary see GLASNER 2001. On the Hebrew translations of Averroes’ three commentaries on
Aristotle’s Physz'm, see GLASNER 2011, pp. 183-184.

28. AVERROES, Middle Commentary on Aristotle’s Topics, ed. BUTTERWORTH / HARIDI, pp. 33-
345Ul 10 el i axllad s hudali, 3 alage adso— Sal dad | jusha s 8 WU 1Y 510 w0 Wasale wp Uy aasl
IS5 5 55 52 s %4 Qalonimos ben Qalonimos’s fourteenth century Hebrew translation of this line is:
7292 1792 WK QY YAWD 150 NWRAT MRA2 WO AWYW D Mndna mYnNma *Yunt NIRYYT T 20w Yhaam
mvinn myoem. All citations from and references to the Hebrew translation of Averroes Middle Com-
mentary on Aristotle’s Topica are from the critical edition currently being prepared by my doctoral
student, Arye Rainer as part of his dissertation. Since the focus of this article is on the Hebrew tra-
dition, I cite the Hebrew as well as the Arabic.
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“One who brings a proposition that contradicts a universal premise that is support-
ed by induction ought not bring a proposition that gives a universal refutation
which is a refutation of the contrary. Rather he should bring a proposition that
gives a partial refutation which is a refutation of the contradictory. For refuting the
premises which proceed through universality is peevish. Thus could one be re-
quired to deny the sensibles. For example, if we saw fit to explain that every animal
is moving through an induction that proceeds through animals who sense by that
thing which is moving, it would not be fitting to respond with something like Ze-
no’s argument from which it follows that nothing is moving. This argument is that
in which he said that every moving thing will cross half a distance before crossing
the entire distance, and half of that half before crossing the half, and half of the half
of that half, and so on ad infinitum. So it is absurd that someone will cross an entire
distance in finite time. Accordingly, nothing is moving. Arguments like this reject
the sensibles, but with such arguments it is difficult to accept their contradictory.
But were it not for this [contradictory], it would be impossible that sensibles would
occur. However, the master of this science ought to be warned about these [argu-
ments], though they are primarily contained in sophistic. This injunction is one
that a respondent ought to employ with premises like these™.

This comment agrees with Aristotle at 7opica 160b6-10 that Zeno’s paradox
of the stadium is difficult to contradict, but nevertheless should not be accept-
ed. Yet, Averroes’ version differs in six key respects. In the first place, Averroes
has included here a concise statement of the stadium paradox which is nearly
identical to his presentation of the same paradox in the Middle Commentary on
Physica 239b9-14%. As we saw, Aristotle’s Topica 160b6-10, in contrast, merely al-
ludes to the problem by name. In the second, Averroes understands the whole dis-
cussion here to refer to the problem of excessive universality, a problem we en-

29. AVERROES, Middle Commentary on Aristotle’s Topics, ed. BUTTERWORTH / HARIDI, pp. 228-
922 siiskes 131 i 8 50 8 Iaiaed USIA W Vi le 10 Y Al 58 50 adalel AUSIA — a5 Yol ms — o i 850
aalel o LBLY a5l — s g Wl Uiy g, 8 el Waiaalens A5 230 il JUSLA i 13 40 50 234 LS e sl — 3L
301 I sy ¥ e Ty ST sl atim 5l ey and s a5l an ey Lol gl i 5l 43 Mans Ml aiJ &l
a0 WU Lt 5Y B e win 5ol a5 U 80 dn S win el 84 ilan s Wanlid 5 1) sl aasngl siach Liacs iy
liacs shacsiacs o iy Wacs SNV, £ 3gLA 58 5aalan anld Slel 55 el il lelld ey aiilad sAdlaal]
A0 5Y e a8 Lld a3 Balules 5ada Weas gl IS0 a5 ap 83 AL seans Sl 1 0¥ el L a8y g el o
2l enss sl IV 1230 Weailed in T and ol oo s bl Tl s, dedo a s U sadt W ain o e Ty sl d Ll
2% il Qalonimos’ translation (para. 336) has: mapna mboon matpan NN MRE X2 WKD KM
D102 %3 .9MI02 71027 RIM P90 2102 77020 RD X027 AR 7000 D020 Xim mYPaa 77020 TnRn X020 XYW wiona
YYINK °1 HOW3A WIDN2 IR MR WD 7T AT MR NPT 0 2 R prnn 922 0377 AT WK MaTpin
IYNM 727 PR R 1220 20 PIT WPt 13,71 WhY MRY PR I ,2008IN0 AW a1hvn wAw on hya wonwa
DRI X0 DT X X XM XA 0P XM XM 120 TINMW TP TR X0 TN X A7 YVENS 92 12 MR WK X
WP DWPAT IR M3 %D YNINN 2T PR 19 OR 737 .PW N 190N HYA 1252190 Toma M RIM L,m9on onha HR
.O7N 0w TR0 DR YYAw ROX ,0OWMINT Ofa P12 WK R 111 99191 .0NT° N0 W WRn T oy o AR owmng
MATPAT 2R PIPRTA ANK 07RO 2Wnk MR TR TR X7 DRT 237 .DIWRD 0 ARY0T2 oM.

30. See, e.g., ms. PARIS, Bibliothéque Nationale, hebr. 934, ff. 109v-1101: Wk 77 MpooY .. 1t poO
193 727 TN WRD TR YIINATY MR R 70 .DREA VTP WK R WA POOIY ... YR AYINT 91032 0°00oni
YYINW NRYAI AVINT 0% ORW 2 737 D950 *N22 7R A1 O 0TIP 2XA X 1210 79000 1900 TR IR MY 200
n"2°na T2 yyumi. Averroes identifies this as commenting on Treatise VI, chapter 11; our editions
of the Physica locate this passage in Book VI, chapter 9.
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countered at Aristotle’s De Sophisticis Elenchis 172a8-9 and in my bad joke at the
opening of this article. Third, in Aristotle’s Topica, the accusation of peevishness
(Svakohatvew) was leveled at those who do not raise objections or counter-argu-
ments; for Averroes the corresponding Arabic term, g , " refers to the excessive-
ly universal character of the argument. Fourth, for Aristotle, as we saw, Zeno’s
argument went against the 8¢5au; for Averroes, Zeno’s argument is due to mis-
taken, excessively far reaching inductions. Fifth, a directed response, treating the
relevant part of the discussion alone is, according to Averroes, the proper strate-
gic response to excessive universality. Sixth and finally, for Averroes, this kind of
argumentation is properly part of sophistics, i.e. sophistical refutation, while for
Aristotle, its proper place was in physics.

What do these changes and additions tell us about how Averroes saw the im-
portance of Zeno’s paradox? That he does not mention that Zeno’s paradox runs
counter to generally accepted opinions ( presumably, nyaomonn <l seiall) here sug-
gests that he does not consider Zeno’s views to be obviously contrary to widely
held views. This may be a sign that he, like Al-Farabi before him, recognized that
Zeno's paradox of the halves was important for grounding atomism and the like
among the Kalam and that, moreover, such theories had attained a fairly wide-
spread acceptance in Averrroes’ day?.

In Averroes’ view, then, such Kalam atomism is apparently argued by exces-
sively universal arguments. For Averroes, this approach is peevish and is governed
by mistaken inductions. Rather than looking at all animals and inferring the ex-
istence of some thing ('a77) that makes them moving and which is connected
to sense-perception, they make excessively universal arguments about the impos-
sibility of moving at all. Atomism can be proposed as an answer to these argu-
ments about the apparent impossibility of motion, but it will not be connected to
sense-perception since atoms cannot be seen. That is, I am suggesting that Aver-
roes’ account here is designed to reject any attempt by followers of Abu al-Hud-
hayl to use atomism and the denial of infinite divisibility as a solution to Zeno’s

31. According to Glossarium Graeco-Arabicum, this word more frequently translates dromog or
éromie.. Qalonimos here uses pmn, which works, but is not used exclusively with this meaning.

32. On Averroes’ critique of atomism and especially the notion that atomism negates the possibil-
ity of causation, sece KOGAN 1985, pp. 71-164, esp. p. 91-97. In his Guide of the Perplexed, Moses Mai-
monides, a contemporary of Averroes, lists atomism as the first of the 12 scientific premises common
to the Mutakallimin (Dalilat-al-ha’irin, 105" — transl. PINES 1963, p. 195). Maimonides addresses
some problems that could be seen as related to Zeno, such as the problem of the arrow, on (ff. 1061-
107V — pp. 197-198). Among the difficulties Maimonides raises is that half distances are not always
possible since a given distance may have an odd number of atoms. In such a case, dividing the line
into a finite number of atoms would not be sufficient to explain how a distance can be divided in to
half (see p. 198). Note that Maimonides says only that this problem is related to the Kalam proofs
for the first three premises he lists, but not which one. He clearly expects his readers to be familiar
with this argument and other arguments mentioned here and their use in extracting what he terms
the “premises of the Mutakalliman”
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paradox. Such atomism denies what has been sensed and poses something that
has no basis in sensation.

Moreover, according to Averroes, the Zenoist/atomist seeks to refute the uni-
versal premise without addressing the particulars. In the example Averroes gives,
someone notices that many animals move and inductively infers that all animals
move. The proper refutation, says Averroes, is to bring a counterexample show-
ing the contradictory, namely an animal that does not move. Such a refutation
would result in rejecting the proposition that all animals move. What the Zenoist
or Kalam atomist does, however, is to oppose the entire universal proposition, “all
animals move”, with its contrary: “no animal moves”. In order to accept this, one
would have to reject the particular premises s/he had previously accepted, namely
that some particular animals move. To do this, one would have to reject what his/
her senses perceived and so reject sensation itself as a valid means to attain truth.

Averroes’ point, then, is methodological; Zeno’s paradox of the halves is men-
tioned in the context of discussing how the proper way to refute an induction is
by bringing a contradictory example, not a contrary to the universal proposition.
Unlike Al-Farabi, he is not interested in explaining infinity across distance and
time here, but in explaining how to make and refute inductions. Since induction
is discussed in Aristotle’s Topica, this argument is properly a part of dialectic and
accordingly it is discussed at some length in Averroes’ Middle Commentary on the
Topica. Yet, since the Zenoist’s attempt to refute the induction is an error in argu-
ment, namely to bring a contrary where a contradictory is needed, its full discus-
sion is most properly in sophistic. It is, thus, clear why Averroes felt the need to
go into more detail than Aristotle did in discussing Zeno’s paradox of the halves
in the context of the logical Organon.

4. The Hebrew Tradition

The commentaries of Al-Farabi and Averroes on dialectic and sophistical refuta-
tion would have been the primary sources for Hebrew readers interested in Aris-
totle’s Topica and De Sophisticis Elenchis. Since neither Aristotle’s Topica nor his
De Sophisticis Elenchis has ever been translated into Hebrew, medieval Hebrew
readers would have only had access to translations of Al-Farabt’s and Averroes’
commentaries. Some few may have had access to Latin texts of Aristotle’s works,
but Jews did not begin study Aristotle in Latin in earnest until the sixteenth cen-
tury when they began to attend the University of Padua. Even then, manuscript
evidence suggests a preference for Hebrew texts until the seventeenth century.
Al-Farabi’s extensive commentary on Aristotle’s Topics, the Book of Dialectic,
was one of the earliest philosophical translations made into Hebrew, probably ap-
pearing in the twelfth century. The translation is unfinished and includes only the
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first treatise of the book. Moreover, the choice of terms would appear to have been
unfinished; numerous Arabic terms have been translated with a view to homoph-
ony, but these terms do not appear consistently. My suspicion is that the transla-
tor used homophonic terms as placeholders in a pioneering translation with the
intention of replacing them with better terms. The translator replaced some but
not all of these terms, before abandoning his translation, leaving the work short
and with a great deal of inconsistency. It is, unfortunately, cut off right before the
first mention of Zeno’s paradox. Yet, the more detailed account of Zeno’s prob-
lem of the halves is preserved quite clearly, as we saw, in Al-Farabt’s commentary
on De Sophisticis Elenchis, the Book of Refuting the Misleading. This commentary
is in the same series as the Hebrew translation and uses a very similar set of He-
brew terms. The translator of Refuting the Misleading remains anonymous, but the
work is clearly intended to be read alongside Kitib al-jadal and various opuscula
of Al-Farabi, which were translated into Hebrew around the same time.

Judging from the dispersion of the manuscripts, these works were read in Eu-
rope fairly continuously until well into the sixteenth century. There is even a short
gloss commentary on Al-Farabi’s two works, Dialectic and Refuting the Mislead-
ing, preserved in marginal notes in two manuscripts. Unfortunately, there are no
glosses where Al-Farabi discusses Zeno’s paradox of the halves in the Refuting the
Misleading®.

One reader of Al-Farabt’s Book of Dialectic, though not necessarily in its He-
brew translation, was Shem Tov Falaquera (ca. 1225-1295)**. In his Epistle of the
Debate, Falaquera’s Scholar responds to a Pietist’s assertion that his faith cannot
be questioned with the following remarks:

“If you knew the difficult questions that [arise] by way of dialectics you would not
say this. Have you not heard that among the ancient philosophers there were those
who brought proof for the refutation of motion even though it is a thing perceived
by the senses (this is the problem known as the problem of the halves)... The falla-
cy of these proofs that are dialectical cannot be recognized and cannot be refuted
except by him who knows the science of demonstration and he alone can recognize
the lie in them. Now, if concerning these things that are sensed, they [those prac-
ticed in dialectics] pose great difficulties for man and lead him astray, then how
much more so is this the case concerning tradition?”ss

33. The marginal notes are preserved in ms. WIEN, Osterreichische Nationalbibliothek, hebr. 53,
ff. 20r-40v (second pagination) and ms. PARTs, Bibliotheque Nationale de France, hebr. 928, ff. 2 4v-
32v. Of these two manuscripts only the first contains the Hebrew translation of Al-Farabt's Refuting
the Misleading (ff. 27v-40v). In the case of the Dialectic, the marginal commentary has slight diver-
gences in the two manuscripts that suggest it was copied from at least one other manuscript. Accord-
ingly, there is reason to suspect that marginal Hebrew commentary on Refiuting the Misleading is not
unique to the Vienna manuscript.

34.See HALPER 2021.

35. SHEM Tov FALAQUERA, Epistle of the Debate, pp. 61-62 (transl. HARVEY 1987, pp. 24-25).
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While Falaquera does not tell us the solution to Zeno’s paradox, he does lo-
cate it in the science of dialectic. That is, one should encounter such fallacies in
dialectic (and probably also the sophistical refutations, which are a part of dialec-
tic). The full refutation, he says, requires demonstration, i.e. science itself, but the
question is dialectical in character. Moreover, like Al-Farabi, he connects this par-
adox to testing tradition, even if this connection is somewhat tenuous, and notes
that if dialectic can cause one to question the senses, it can cause one to question
tradition as well.

Joseph Ibn Kaspi (1280 - ¢. 1345) not only read Al-Farabi, but included a sum-
mary of Refuting the Misleading in his main logical text, seror hakesef*. This work
reproduces in slightly simplified form Al-Farabi’s response to Zeno’s paradox in his
Refuting the Misleading, a response which was highly indebted to Aristotle, Phys-
ica 233a21-31, as we saw above. Ibn Kaspi, however, includes this simplified argu-
ment in the section on fallacies of meaning rather than in the section on fallacies
of linguistic expression?. Yet, this change is connected with Kaspi’s understand-
ing of homonymous terms and his emphasis on the ambiguity of meaning in cas-
es like these, rather than on ambiguity of the linguistic term. In this case, he em-
phasizes that Zeno’s argument confuses two different judgments (dinim) about
two different properties (tekbunot), viz. infinity and finiteness about length and
division. This ought to lead the Zenoists to two separate premises, but in fact they
take them to be one. Still, Kaspi’s account remains quite close to Al-Farabts and
so can be understood to include a fairly extensive discussion of Zeno’s paradox in
the part of logic that treats sophistic.

In the second decade of the fourteenth century Qalonimos ben Qalonimos of
Atles translated Averroes’ Middle Commentaries on the Topics and Sophistical Ref-
utations in their entirety into Hebrew. These translations were made in the style of
the Ibn Tibbon family and so could be more easily read alongside the other trans-
lations of Averroes” Short, Middle and Long Commentaries on the Logical Or-
ganon®. Indeed, within 10 years of Qalonimos’ translations of these works, Levi
Gersonides (1288-134 4) wrote extensive commentaries on both of them.

Unfortunately, the two manuscripts containing Gersonides’ complete com-
mentaries on the Topics and Sophistical Refutations are not in good shape and 1
have not yet been able to decipher them?. Yet, part of Gersonides’ commentary

36. For an edition of this work, sce ROSENBERG 1984. The discussion of Zeno’s paradox is on
p- 288. While I shall point to some idiosyncrasies of Ibn Kaspi’s Hebrew, it adheres quite closely to
that of the anonymous translation found above in note 17.

37. See Charles H. Manekin’s article in this volume (MANEKIN 2023).

38. On the edition of the Topics commentary, see note 28 above. An edition of the Sophistics com-
mentary is still a desideratum.

39. See ms. TORINO, Biblioteca nazionale universitaria, A I 14 and ms. OXFORD, Bodleian Li-
brary, Mich. 64. The Turin manuscript was damaged in the fire of 1904 and the Oxford manuscript
is very faint.
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on the Topics survives in legible form in Miinchen, Bayerische Staatsbibliotek,
Heb. MS 26, £. 319™-350"+°. This manuscript is in an Italian hand and dated 1s51.
The text of the super-commentary is not complete and another scribe has contin-
ued the text (from 3511 to 403r) with Qalonimos’ translation of Averroes’ Mid-
dle Commentary on the Topics. This section of the manuscript also contains nu-
merous illustrations and is, I believe, the only illustrated text of Averroes’ Middle
Commentary on the Topics and Sophistical Refutations in any language.

Gersonides’ super-commentary does not comment on every sentence, but se-
lects sentences it finds interesting and then attaches its remarks to those. Yet it
does not clearly indicate which sentences are quotations and which are the com-
mentary, and a reader looking at this super-commentary alone would find the text
somewhat mystifying. That is, the super-commentary assumes its readers to have
Qalonimos’ translation of Averroes’ Middle Commentary on the Topics in front
of them and to compare the two texts continuously.

One sentence the super-commentary focuses on is Averroes’ statement that
one of the benefits of dialectic is learning to refute those who “deny the exist-
ence of motion”. Gersonides does not connect this statement to Zeno’s paradox,
but instead notes that the existence of motion and moving things are “among the
principles that the physicist assumes” when he does physics. Still, he notes, this is
not trivial since “the nature of moving things is different” among different mov-
ing things. Thus, “earth moves downwards, while fire moves upwards”. Gerson-
ides tells us, “Aristotle explains there [i.c. in the Physica] using dialectical meth-
ods that their [i.c. Zeno’s and the like’s] argument is of the utmost absurdity”+.
That is, Gersonides actually reverses the pattern we have seen until now. He sug-
gests that the proper place to address Zeno’s paradoxes of motion is in the phys-
ics. Still, he recognizes that the method employed there is not demonstrative, but
dialectical. In this respect, Gersonides follows Averroes, though it is possible that
he was aware of Latin traditions that treated Zeno’s paradoxes in the Physica while
only alluding to them in the Topica and De Sophisticis Elenchis.

Yet, Gersonides still gives Zeno a prominent place in his discussion of how
syllogisms with well-known premises are usually neither always true nor always
false in his super-commentary on Averroes’ Middle Commentary on the Topica.
Gersonides writes:

“You ought to know that it will not happen that that which is well-known to the
general public will be false in every respect. However, it can happen among theoret-

40. At the 2022 XX VI Annual SIEPM Colloquium on “Dialectic in the Middle Ages: Between
Dialectic and the Foundation of Science” at Bar Ilan University, Manckin discussed this manuscript
in detail, estimating that about 2/5 of Gersonides’ Commentary on the Topics was extant therein.

41. Ms. MUNCHEN, Bayerische Staatsbibliotek, heb. 26, f. 321r-v: maonn %va monnn o7 ... nvana wnon

0°3772 OW DAY IR WO ... TIUNAT DR WRM T0RT DR YVUNT PIRAW ... 92000 NIRYAIT YAV 0 ) L. nvavn
D027 N°9N2 RIT DIARAY DPMINT.
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ical scientists that they will reject sensibles because of an absurd opinion that arises
as true in their thought. Zeno and many other ancients, for example, did this when
they denied many of the sensible things™+.

Gersonides, accordingly, joins Al-Farabi in considering Zeno’s view to be among
the widely held views, if only among those well known to theoreticians. He may
have the Kalam in mind, but he may also have had in mind any number of other
later developments physics, medicine or even magic that could lead people who
consider themselves theoreticians to reject what their own eyes behold. We may
suppose, though, that since these well-known opinions are those of theoreticians,
they are better addressed in physics than in dialectic and Gersonides according-
ly elaborates them only there.

5. Conclusion

Aristotle saw the Physica as the most appropriate place to treat Zeno’s paradoxes
of motion. Still, he alluded to the paradoxes, or at least some of them, in the Zop-
ica and De Sophisticis Elenchis. These allusions, however, were quite general and
implied that fuller treatments were to be found elsewhere. Yet for Al-Farabi, the
proper place to address Zeno’s paradoxes was precisely in commentaries on the
Topica and De Sophisticis Elenchis. This is because he saw those paradoxes as re-
lating to widely-held opinions, presumably those held and promoted by Kalam
theologians. Averroes, however, treated Zeno’s paradoxes in his commentaries on
Aristotle’s Physica, but also went into them in fairly extensive detail in the his Mid-
dle Commentaries on the Topica and De Sophisticis Elenchis. While Al-Farabi fo-
cused on the physical theory that would refute Zeno’s paradoxes, Averroes’s Mid-
dle Commentary on the Topica focused on the logical argumentation for making
and refuting inductions. Jewish students of the Topica and De Sophisticis Elenchis
inherited from the Muslim predecessors the notion that Zeno’s paradoxes are di-
alectical fallacies and so should be treated in the context of the Topica and De So-
phisticis Elenchis. Still, Gersonides seems to have made some effort to direct his
readers away from examining Zeno’s paradoxes in the context of the Topica, and
to return them to the Physica.

42. Ms. MUNCHEN, Bayerische Staatsbibliotek, heb. 26, ff. 319v-320r: 173 5% omenaw v1nw »w
AN2WNRA 79 DA YT 2101 WA ANTW NPV MIRATA 79K DA | PXR 009N 7P YAR ,992 210 1w 170 KD
.DWMnT 012777 D27 QWSRO DMMPAR 0°27 MM PIT WYY 1 pTIY RIY
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Abstract: Following the Arabic tradition, medieval Hebrew commentaries on Aristot-
le’s Topica and De Sophisitics Elenchis understood Zeno’s paradoxes of motion as dialec-
tical fallacies related to widely-held opinions or incorrect inductive arguments. Follow-
ing Al-Farabi and Averroes, Hebrew Aristotelian commentators include discussions of
Zeno’s paradoxes of motion in their commentaries on Zopica and De Sophisitics Elen-
chis. Aristotle’s own discussions of Zeno’s paradoxes in those works, however, merely al-
lude to the difficulties without presenting solutions. Indeed, they point elsewhere,
most likely to the Physica where Aristotle provides a detailed account of those paradox-
es and their solutions. The shift in emphasis in the discussions of Zeno’s paradoxes of
motion as dialectical paradoxes in the Topica and De Sophisticis Elenchis in the works of
Al-Farabi and Averroes was likely due to the importance of those paradoxes for Kalam
atomism. Hebrew commentators inherited this approach, even though they did not
operate in the context of the Kalam.
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