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view. This he supports by two mciDn references: a} Mathematics, he 

1 . . 
says, is pre-natal divine knowledge by which man reaches the' 1 upper 

sun', in which he clea .. rly refHrs to the quotation from Pi:ndar in 

Meno 81B, and b) the Kinship of Nature is vital to every complete 

statement of Anamnesis, as in Meno 81CD and Phaedo 70D. 2 These are 

unfortunate references sinc:e _a) the quotation from Pindar is definite. 

ly Orphic and not Pythagorean. This is stJated by Stewart; 3 and EX 

explained by Guthrie4 as Opphic in that the reason given for the 
' 

sojourn in Hades is to give satisfaction to the Queen of the Under-

world for the original sin of the Titans (who slew Dionysus-Za.greus), 

and th.is is followed by Miss Freeman. 5 Again, b) the account· of the 

doctrine of rebirth in Meno 81CD is given a..s e. 'A.Jyo r of priests 

and priestesses, 8l:A, which, s ays Gruppe 
6 , refers to Orphism 7 - and 

we certainly have no knowi:.idge of Pythagorean priests, much less of 

priestesses. The other reference, Phaedo 70D, has nothing to do with 

Anamnesis, and. in any case stewart 3 thinks the' ancient logos', which 

is Plato's source here, is Orphic8 • (Luce• s 9 rejection o~ Burnet's 

acsription of the word~ oyo~ in Phaedo 67C to Orphism does not 

really affect its status in 70C). Indeed, while Plato may have felt 

some corroboration t>or his doctrine of .Anamnesis and Transmigration 

in the teachings of pythagoras; his original source seems to have 

been Orphism. So Stewa.rt10 : 11Dieteri~h notes the agreement with the 

Golden Tablets of Petel1a and Thurii in the divine origin of the 

soul, the painful cycle of birth, the abyss of guilt on account "of 

old sins, the entrance to the ]'ield of Blessedness, Lethe on the 

left, and Anamnesis as a philesophical doctrine bapsed on the concret 

figure og Mnemosyne.u 

ii) Mathematic!,l While I belie~ve it is a mistake to regard mathema­

tics as the exclusive possession of the Pythagoreans, for there are 
'. . ·. 11 . . 

severEd expressions in the Meno that imply that at least the 

mathematics there expounded wa;~ taught by sophists or by 'geometers•, 
. 12 

we seem to be on surer ground ;when Field says, pythagoream 

mathematics undo.ubtedly impres,sed Plato. The precise nature of this 

Pythagorean influence has been hinted at by M1lhaud13 , that "Plato 

folloVted the Pythagoreans .•••• :-.· .•••• in gi'\!ll ng Number an intrinsic 

value and a mysterious significance." But more valuable on account 

of his greater detail 1s.Cameron14 that ttThere are three manifesta­

tions of Pythagorean Number in Plato: a) the mystical attitude of 

man praising the power of Number in the affairs of this world, 

b) .the attitude of striving to establish the absolute truth of the 

1. Op. cit. 70. 2. Op. cit. 76. 3. The Myths of Plato 67-9. 
· 4. Orpheus and Greek fteligion 16 5. 
5. The Pre-Socratic Philosophers. A Companion to Diels 14-15. 
6. Griechische Mythologie und Religionsgeschicbte %jt 1029. 
7. But pythagorean according to Dodds, op. cit. 225 note 5. 
8. Heracli tean a.s Dodds correctly states, op. cit. 150 & 152. 
9. Classical Review LXV•N.S.l. 66-7. 10. Op. cit. 158 note 2. 
11. Meno 85B, 86E. 12 Plato and his Contemporaries 187. 
13. Les Philosophes Geomt1tres de la Grace 309. 14. Op. cit. 68. ~ 

« 
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mystery of geometrical proof, and c) the theory of the Kinship of 

1 Nature. 
2 iii) Physics, etc.: While Taylor believes that the Timaeus is 

largely an expos"ition of the system of Timaeus of Locri, a Pythago­

rean, it is now, I believe, generally agreed that the doctrine is 

Plato's own, but, while the tale that Plato plagiariaed the book or 

books of Philolaus is undoubtedly an invention, probably of Aristo­

xenus' 3, it is reasonable to suppose tha.t Plato adapted much of the 

science of his day. Thus,. as Frank4 says, the mathematics, astronomy 

and physics5 e.re those of Archytas, and the medicfal theory that of 

Philistion. By physfcs Frank doubtless refers to the construction of 

the Four Roots from triangles, which are put together in the shape 

of the regular solids. 6 So Miss Freeman 7 : ttperhaps the pytha.goreans 

knew the five regular solids without perfecting their construction. 

Plato probably took over a pythagorean suggestion connecting them 

with the cosmic elerrents, but invented the account of transmutation 

and construction from triangles.n But this, she says, is not certain. 

iv) Education: Adam8 rightly points out that in Republic 530E9 

Plato confesses his debt in drawl:ng up his scheme of edmcation to 

the Pythagoreans. 

B. Metanhysi ca!.:, 

Turning now to the various ascriptions by modern CD mmenta tors of 

Pythagorean influence in the metaphysical field, these views can be 

roughly grouped under three heads according to the er!fbasis placed 

by their uph&lders &n one of t~e three modes attributed by Aristotle 
i to the Pythaeoreans, purporting to explain the relationship subs~st-

ing between things and Numbers. 

i) Thing~ exist by 1rnitation1~ of Number!ll The extreme form of this 

interpretat, ion of pythagorean influence on Plato is tm t of Burnet, 

who ViaS followed by Taylor an'd othess. The key-note of this theory 
i 

is that the Platonic dialogues are ft· rictly historical, and this is 

corroborated by strAssing one1 or two pointsfrom independent evidence, 

among which is Aristotle's te,stimony in Metaphys¢ics A.vi, that, 

according to the Pythagoreans, sensible things exist by imitation of 
11 Numbers. For convenience of discussion, this theory can be divided 

into three phases, as follows: 

1. I disagree in respect of ~), but this cannot be gone into here. 
2. See his Commentary on Plato's Timaeus 31-2 and 171, am e sp. his 

Plato, the Man and hlfls Work 436. 3. So Burnet, Early Greek 
Philosophy 323-5, and Field, Plato and his Gontemporcr::·ies 176. 

4. Plato und die sogenannten pythagoreer iifil 129. 
5. Cp. Lewis Campbell, Encjrclopedia. Britannica (Eleventh Ed1'lion) 

XXI.809:"Plato's intercourse with Archytas and others led him to 
include a theory of the cosmos in his purview. 11 

6. Cp. Conacher, Phillsophy XVIII.l03:"Pythagorean in:fl uence is the 
introduction of mathematics, i.e. number and measurement, in the 
conception of transmutation in quantative terms (sc. jn Tirnaeus)". 

7~ Op. cit. 223. 8. mhe Republic of Plato II.164. 
9. This should be Republic 530D\ 10. f'lf?O"tf. 
11. Metaphysics 987b11-12. 
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a) The Pythagoreans held a. theory of Ideas in which the Ideas were 

confined to mathematical concepts, separatefrom sensible things, 

which existed by imi tatiot} of them. That mathematical concepts are 

!dea.s1 is shown byBurnet 2 firstly from the use of the word t.ldof 

to denote the pattern in whlch the dots of figurate numbers like 

:: are arranged, 3 secondly from the alleged implication of separate­

ness in the regular pythagorean f'ormula of things existing by 

imi ta,tion of Numbers; 4 and thlirdly, from the assumption of the 

historicity of the dialogues, that "Plato• s ree.l philosophy is based 

on a. pythagorean doctrine of Ideas, reflected in the dialogues" 5, or., 
6 as Taylor puts it, since the relation oft hings 1n Ideas in the 

Timaeus is ~ t'f? ,.c f • the standing pythagorean wor·d, 7 and since ,, 
Timaeus is the only person besides Socrates to speak of Ec<f'? at 

all, the Ideas are Pythagorean. Each of timse three points has been 
8 challenged. Gillespie has shown that, while the Pythagoreans used 

the word fU&f, it did not influence later development,. but was a 

collateral growth. Plato's word, and hence the meaning it has of 

'Idea' , comes from science and not from pythagorean mathematics. 

Ross9 commends his article, adding10 that we do not know that the 
'' r Pythagoreans called number-patterns f:co? at the time of Plato's 

youth. In the second place, Ross points out11 that Aristotle dtid not 

mean that the Pythagoreans thought things imitated separately Mxi::m±in .. 

existing Numbers, and Grube12 has refuted the notion that Ideas were 

a Pythagorean doctrine at all. Finally, Field 13 ha.s made it clear 

that Plato alone is responsible for the invention of Ideas, and his 

further remarks about the historic! ty of the dialogues will be 

referred to presently. 

b) Socrates was a Pythagorean; but differed from the regular school 

by extending Ideas to all concepts and by making Ideas immanent and 

sensible things to exist by ;participation in them. 14 That Socrates 

was a pythagorean rests chiefly on his use of nwe" in addressing 

certain pythagoreans in the dialogues, 15 and the rest of this part 

of Burnet's theory takes the Platonic picture of Socrates as d; rictly 
16 17 historical. But Field · has shown that there is no evidence in 

1. t!d? 2. Greek Philoro phy 52. 3. Cp. Cln.ssic;tl 
:Quarterly XXXI.l42. 4. Burnet, Greek Philosophy 89 & 166, and 
Plato's Phaedo 33 ad 65D; cp. Classical Review x. 92-5 a..vfi Chern iss, 
Aristotle's Criticism of Pre-Socratic Phillsophy 392:'i"M'f-'7tr'.S · 
involves separation".. 5. Burnet, Plato's Phaedo xlvi. 

6. Commentary on Plato's Timaeus 33 & 335 ad 51B. 
7. But a tlf!c.S ~~ yo'j-ttYo" according to Cherniss; Arist·otle' s 

Criticism of Plato 193. 8. Classical Quarterly VI.202-3 & 199. 
9. Aristotle's Metaphysics !.159 ad 987b8. 
10. Plato's Theory of Ideas 14. 
11. Aristotle's Metaphlltics !.163 ad 987bll. 
12. Plato's Thought 291-4, cited by Cherniss, op. cit. 186 note 108. 
13. Classical Quarterly XVII.l20. 
14. Burm t, Greek Philosophy 154-165, cp.Classical Quarter~ XX.76-7. 
15. Burnet, Plato• s Phaedo 33 ad 65D. 
16. Classical Review XXV.251, cp. Taylor, op. cit. 28. 
17. Classical Quarterly XIX.l3. · 
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the post .... Aristotelis.n tradition that the dialogues give an histori­

cal picture of' Socrates, and ne.xt to none to connect Soctates with 
. 1 2 

the Pythagoreans; Mrs .Adam and Miss Williams have countered the 

theory that the dialogues present an historical picture of Socrates; 

and Ross3 sums up that 1 t is no longer necessary to argue against 

the view that the Theory of Ideas is Socratic. 

c} ibmx:fw. Burnet 1 s theory concludes that Plato adopted these Socratic-
4 Ideas of pythagorean provenance, but made tre m separate. That !!iaria' 

Plato 1 s Ideas were separate from sensibles and developed out of the 

Socratic DEFINITIONS is generally accepted, am· enough has been said 

above against the notion of Socratico-Pythagorean Ideas. 

But there is a modification of this theory that abandons the 

untenable thesis of pythagorean Ideas and the alleged hist or:i! city 

of the Platonic figure of Socrates, proceeding direct from pythago­

rean Numbers to Platonic Ideas thus: nFrom the mystical Pythagorean 

school Plato derived the conception of the mimetic relationshdp 

between the individual and the universal &i sharing in a common 

formula ....... Flux suggested separation.u5 This is more i:lear1y 

expressed by Ritchie, 6 that "Arist·.otle ascribes the non-Socratic 

element of separation to the· Pythagoreans, Meta.physics 987a30, blO, 

and their doctrine of the relation of phenomena to Numbers ••••• For 

the pythagoreans said that things imitate Numbers •••• But Plato saw 

what the Pythagoreans had not seen - that Numbers and Figures are 

abstract and exist apart from things. tt This is pro1babl.p what 

Cornford7 is referring to when he says that none root off the asser­

tio·n. of Forms is Pythagorean: Numbers as the Being ofthings - so 

JA«'ft?~c(- jAr'tfJc(c( • This~ makes the Forms entities having a 

separate existence in the in(telligible world where they replace the 

pytha€orean Numbers as the r~a.li ty which appearances represent. «8 

This has the a.dvantage over ~urre t• s thesis of ltnking the Pythago­

rean influence direct with Pla,to inetead of via Socrates, a.nd. of 
r· 

adopting the more usual view'. that the Theory of Ideas was Plato• s 

own, but slJlffers from two d.efects: firstly, there is no evidence in 

the dialogues of any Pythagorean influence having contributed to the 

hypostatisation of the
9
Ideas, nor does Aristotle, despite Ritchie's 

reference, sug~ st it, but on the contrary it is difficult to 

understand how immanent Numbers - for this immanence is expltcit in 

Ritchie above, and in any ce .. se this is just the point where Plato 

differed from the Pythagoreans - could have led Plato to the 

1. Classical Q_uarterly XII.121-138, esp. 125, and Ross, Aristotle's 
Metaphysics II.420 ad 1078bll. 2. Classical Review XXVI.161 • 

. 3. Plato's Theory of Ideas 157. -~ 4. Taylor, Commentary on Plato's 
T1maeus 32. 5. Aristotle's Metaphysics, Loeb Classical Library, 
xxi. 6. Plato 49-51. 7. Dlato•s Theory of Knowledge 9-lo. 

8. Cp. Robin, Greek Thought 203. 
9. Cp Ross, Plato's Theory of Ideas 14:"Aristotle does not suggest 

that number~patterns had anything to do with the inception of the 
Theory of Ideas, and there is 1i ttle in the dialogues to suggest 
it," and 161-2 to the same effect. 
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conception of transc~ndental Ideas. 

Hence, while Aristotle bears witness to the resemblance between 

pythagorean ft•r?~1 ( and Platonic p.ft/~rtf , this can har-dly mean 

that Pythagoreanism influenced the inception of the Theory of Ideas, 

and one ca~ only conclude with Ross1 that the Early Theory merely 

resembled Pythagoreanism in the one point of Participation, as 

Aristotle says. 2 

ii) Things are Numbers: Two opponents of Burnet, who rightly taka 

pythagorean Numbers as not separate f rom sensible things, and who 

consequently make Plato himself responsible for the separation of 

Ideas, fr.sten upon the best attested Pythagorean tenet, that all 

things are Numbers, in order to explain Aristotle's testimony that 

Plato later identified th.e Ideas with Numbers. Thus, Rogers3 says 

that Plato took the non-metaphysical definitions of SOcrates and 

turned them into a realm of entities, and later identif:h d them with 
4 pythagorean Numbers. Also Field :"In the final stage of his thought 

Plato identified Forms with Numbers; ind11.cations of this view had 

already ~jiiii~n in the attempt to attain scienti.fic knowledge of' 

the world involved in the expression of 1 t in ma.thematical terms. 

Plato took over this general idea from the Pythagoreans, but 

corrected their saying that N:umbers; which constitute intelligible 

rea.l1 ty, were in things; he said that the Forms of things were 

Numbers, i.e. the really real is what is expressible in mathematical 

terms. n I pass over the apparent contradiction in Field's view that 

this alleged LATE Pythagorisihg was xtsm also one of the inf~uences 

determining Plato's CONCEPTION of Ideas. 5 and being unaware of any 
' 

counter in the works of modern commentators, ask on my own behalf, 

How can one use Aristotle 1 s evidence of alleged pythagorean :t«f:Dum:c 

influence, and yet contradict Aristotle in the details of that 

evidence? For Aristotle does not mention any resemblance between 
! 

Platonism and Pythagoreanism in just this point of the identificatian 

of real entities with Numberst 6 

!!!) The ~~~m!ats of Numbers are the elements of all things: In 

my opinion, the correct line to take in regard to Aristotle's 

evidence concerning the relationship between Plato and the pythago­

reans is to emphasise this Pythagorean tenet, because, as will be 

shown ad lac., it is in this respect especially that Aristotle sees 

a resemblance between the two philosophies here in question. 7Along 

these lines, there are two differe~ theses to consider, that of 

Cornford And that more recently adopted by Sir David Ross. 

1. Aristotle's wletaphfsics I.xlv, and Plato's Theory of Ideas 161. 
· 2. Metaphysics 987bll-12. 3. The Socratic Problem 144. 

4. The Philom phy of Plato .134-5. (F. op. cit. 43: "So Ple.to reached 
the conception of Ideas via mathematics and moral xlim: ideals. u 

6. Cp. Metaphysics 987b27-8 and¢30. 
7. Cp. Pater, Plato a.nd Platonism 52: "Plato's Theory of Ideas is 

an effort to enforce Pythagorean 7l {f'e¥( upon 7'-o' ti'fft.(/-1 o y . " 
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1 2 In the words of Tate, Cornford shows that the Parmenides 

establishes as aga.inst Eleaticism an ontology Vlhich is the modifica­

tion of the pythagorean doctrine that sensibles, composed of Latmit 

and Unlimited, are evolved through Number end Figure from the One. 

Something vaguely similar to this, but referring to a later dialogue 1 

the Philebus, is stated by Taylor3 : 11Nothing like Aristotle's One 

and the Great and Snall is found in the Timaeus, but something like 

it is found :tn the Philebus, with Pythagorean categories instead of 

Platonic. But it is just that the One is not the first blend of 

Limit end Unlimited, but one of the ultimate categfories that 

distnguishes Plato from the pythagoreans.n Here it is the derivation 

of sensibles that resembles Pythagoreanism, aijd Ross agrees with 

this, but goes even further. In the first place he confines the 

main resemblance between Platonism and Pythagoreanism to the later 
, 

Theory of Idea-Numbers, but thinks that this was only a. resemblance, 

and that Aristotle did not mean to sugge..st that the one theory was 

derived from the other. 4 And yet he s·eems to me to contradict this 

when he say s 5 that pythagorean INFLUENCE is discernible in the 

composit:l.on of sensibles in the Philebus from the Limit and iUMi:tm:tx 

Unlimited. However, this he connects with Metaphysics A. vi by 

arguing that Plato later found Numbers to presuppose the same two 

elements into which he had analysed sensible phenomena in the 
6 . 

Philebus, ~nd apparently the bridge between Numbers and phenomena 

is to be found in the Ideas, since the Ideas had " a formal element 

which was a Number and a mB:tz:txi material element .in which the 

Number was embodied. n 
7 This interpretation of the resemblance bet weer• 

the two phild.s:> phies, as depending on the construction of Numbers, 

Ideas and sensibles from elements, is brought into connection with 

that other phase of Pythagoreanism touched upon above, where things 
' 8 imitate Numbers, for, he Says, Plato's assignment of Numbers to 
'· 

the Ideas is on a par 1wi th the Pythagorean assignment of the number 

four to Justice. We mi~ht observe, however, that Cherniss9 denies 
' both that the Pytha.gcir[eans ever maintained that the elements of 

Num'bers were the elemeh,ts oft hings, and, as mentioned above, that 
. 10 

things imitate Numbers. 

•ro sum up, while' there seems to have been pythagorean influenCE· 

in Plato's reverence for Number, his physics, his scheme of educa­

tion, ~nd possibly .. his doctrine of R:eminiscence, it is not relevant 

to a discussion of Metaphysics A.vi.l to deal with these aspects of 

alleged pythagorean influence, because the relationship between 

1. Classical RevieVI LV .77. 2. See Plato and Parmenides 138-9 & 
245. 3. A Commentary on Plato's Tima.e~s 31-2. 

4. Plato• s Theory of Ideas 161. 5. Op. cit. 162. 
6. Op. cit. 184. 7. Op. cit. 218. 8. Op. cit. 220. 
9 •. Aristotle 1 s Criticism of Pre-Sacra tic Philo ID~phy '1. 390. 
10. Op. cit. 392. 
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Platonism and Pythagoreanism there noted by Aristotle is confined to 

metaphysical doctrines. In respect of these, the above resume of 

modern views indicates that the discussion will centre around three 

modes of the relationship between sensible things and Numm rs which 

were maintained by the Pythagorea.ns, namely, i) that things imitate 

Numbers, ii) that things are Numbers, iii) that the elements of 

Numbers are the elements of all things, and while the central 

problem is the discussion of the question in which of these respects 

Platonism resembled Pythagoreanism, it will be further necessary to 

determine what the pythagorean doctrines actually were. For it has 

been seen that Burnet ascribed to the Pythagoreans a theory of Ideas, 

which others, however, have refuted; that Ritchie ascribed to them :tkl: 

the doctrine that things imitate Numbers which do not exist apart 

from those things, whereas Cherniss asserts that Imitation involves· 

separation; that some make much of this Imitation and of the composi­

tion of things and Numbers from elements, wh~le others deny that the 

Pythagoreans ever held either of these tenets. Hence, before it is 

possible to. determine the nature of the relationship asserted in 

Metaph~ysics A.vi.l and whether thiswas influence or mere chance 

resemblance, the nature of Pythagorean ism itself must be ascertained. 

2. pyth~goreani~m. 

We les.ve it for the main body of this work to go into the details of 

Pythagorean1sm, the aim here being only to set out the barest 

outlines of 1 ts various 1nterpretat ions. These can be grouped accord­

ing to whether it is regarded as a religious or as a scientific sect, 

and in the latter case whether its teachings are homogeneous or can 

be divided into successive schools. It might be expected that some 

reference should be made, in dealing with the reli§:ious side of 

Pythagoreanism, to its relationship to Orphism, but, as pointed out 

above 1 the religious side of Pythagoreanism is really irrelevant to 

this dissertation, and it is only for the sake of some sort of 

completeness that it is here mentioned at all. 

i.) Pythagorean1sm as a re.lig1ous sect 2!!.!l.: Frank is to my 

knowledge the only author· who he..s denied tha.t the Fythagoreans, 

from first to last, taught any science or mathematics whatsoever. 1 

According to him, Republic 600B shows that Pythagoras had nothing fu. 

do with science, but was only a religico-ethical teacher with nothing 

but the doctrine of Transmigration and Orphico-religious customs and 
2 ' 3 views. Further, the independent evidence reveals nothing of 

mathematics or science, only religious and ethical teachings. 4 And 

1. Cameron in his work The Pythagorean Background of the Theory of 
Recollection is similar: The teachings of Pythagoras are wholly 
religious, centering around Transmigration, Immortality and the 
Kinship of Nature ( p.l6), and professing recollected knowledge of 
previou~ lives, (po21), which wisdom, achieved by observation, is 
called t(?TO_,P''7 (p.23}, but he admits that later pythagoreans 
trans:rflormed this Number-magic into mathematics (p.27). 

2. Plato und die sogenannten Pythagoreer 67. 
3, D1els llB?, 12B40 & 129, 21Bl29, 25B4. 4. Op. cit. note 166. 
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what Plato indicates for Philolaus is throughout Orphic - no trace 

of any concern with mathematics or science. 1 Nevertheless he allows 

isolated thoughts like All is Number, and Bodies of Points, to have 

been held, 2 but insists th?t this was no more than a Number-mystic­

ism3- a pre-scientific mathema.tics; 4 for it was Cimpossible that in 

the VI century the Pythagoreans could have had any quantitative 

conception of rea11ty. 5 What, then, becomes of the body of evidence 

for mathematics and science usually ascribed to the pythagoraans? 

This is all relegated to Archytas, who was not really a Pythagorean 

but, in accordance with the literary convention of his day, e,scribed 

his discoveries to Pythagoras, and so is referred to by Aristotle 

as a "so-called Pythagorean n. 
6 

Some of Frank's arguments 7 in support 

of his tre sis have been nbly coun1e red by Chern iss. 8 

Against Frank it can be urged that the silence of Republic 

600B a>.ncerning Pythagorean mathematics is no argument, since the 

reference specifically concerns his Way of Life, and Miss Fi-eeman, 9 

making a. closer analysis than Frank of the independent evidonce, has 

shown tha.t it is evidence that pythagoras was in fact known for his 

learning, so that he was famous as a scientist as well as a religious 

teacher. Let us, then, pass by the many interpretations of his 

religious doctrines - which indeed all give much the same picture -

and turn to his scientific teachings alone. 

til One rzthagorean schocl from first to lasi: Tr.ere are only iJV 

t1flo views which fall under this heading, or perhaps only one, since 

Frank's alleged' "so-called pythagoreanism" is not pythagoreanism at 

all. The beliefs which he ascribes 1n this school, briefly, are that 

they held senst:ble qualities to be subjective, the Real being Space 

fil:B d with motions. The ultimate element of Matter is the point, 

and the line is the fluxion of the point, the plane of the line, and 

the solid of the plane. 10 But Raven11 seems to be correct in setting 

this doctrine of the line as the fluxion of a point as late -

contemporary with the Platonists. 

Cherniss12 takes the one ani only pythagorean school to centre 

around the tenet that Things are Numbers, i.e. bodies consist of 

aggregates of points having position, and that this is the butt of 

zeno's attack. The other tenets that Aristotle ascribes to the 

Pytha.goreans, viz. that things are derived from elements and that 

things imitate Numbers, arc incompatible w1 th the first and are to 

he dismissed as Aristotle's own invention. 

l. Op. c it. 68 • 2. Op. c 1 t. 13 5 • 3. Op. cit • 7 5. 
4. Op. cit. 79. 5. Op. cit. 71-2~ cp. 220. 
6. Op. cit. -69-75. 7. Qp. cit. 138. 
8. Aristotle's Criticism of Pre-Socratic Philosophy 395-6. 
9. The Pre-Socratic Philosophers. A Companion to Diels 76. 
lQ.Frank, op. cit. 102 & 125. 
11. Pythagorean& and Eleatics 108-9. 12. Op. cit. 387-392. 
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Cherniss1 is probably correct in insisting that these three 

modes of the existence of sensibles cannot belong to a single 

theory, but this does not seem to me to be sufficient reason for 

summarily dismissing two of them. The inCD n.sistency could as well· 

be explained by assigning them to differe~~ periods, and indeed ·one 

might ask Cherniss whether Pythagoreanism might not have undergone 

a change after Zeno had made it the butt of his attack. As Miss 
2 Freeman sa.ys:"When Aristotle's references are collected together, 

var:ic:tnt opinions among the Pytha.goreans em.erge, and it is not 

possible to gather what groups are meant or to what times the 

differences ore to be assigned. tt But some commentators, to which we 

now turn, have found a basis on which to make a distlilnction between 

earlier ahd later pythagorean schools - the Eleatic criticism of 

:Pythagoreanism • 

.!,ii) Three Pythagorean schools.:_ Cornford rightly adopts the 

position that the Eleatic criticism shows what the FythaGoreans held 

at the time of that criticism, so that a distinction can be made 

among the miscellaneous tenets ascribed to the Pythagoreans as to 

which were before Parmenides, whic"h were before Zeno, and which are 

compatible with that sort of change in their doctrines which would 

obviate that criticism. On this b..'lsis he distinguishes three 

successive schools. 1. The Pre-Parmenidean school. This has a 

monistic inspiration with a dualistic system of nature~ 3 From the 

One emerge two opposites- Limit aJ1d Unlimited- the latter being 

.Air-Void outside the universe. 4 This view he characterises by 

explaining the existence of sensibles as Imitation, that is, the 
\ 

relation of many analogous parts to the whole, as in Ba.cchic 

inspiration. 5 Against this Permenides rebelled: ti'io Opposites cannot 
' 

comefrom the One, and what is not Being (viz. tho Air-Void} cannot 
4 exist at all. 2. The .Pre-Zenonic school. The answer to 

Pe.rmenides was to abandon the derivation of the two Opposites from 

the One, and to posit an indefinite number of 'atoms', i.e. unit­

points having magnitude, as ultimate. This he calls Number-Atomism, 

and this is what zeno attacked. 6 3. The Post-Zenonic school • ... 
The answer to Zeno was to give up discrete magnitude, which led to 

the later view7 of the point flowing into the line and. so on up to 

the solid, together with the identififation of the regular solids 

with Emped&cles' Four Roots. 8 This latter Comford9 had already 

accepted as a doctrine of Philo¢:laus 1 • 

1. Qp. cit. 386. 2. Op, cit. 246. 
3. Classical Quarterly XVI.l37 •' 4. Plato and Parmenides 28 &40-1. 
5. Classical Quarterly XVI.143, which Ross takes to mean that things 

exhibit numerical relations, see Aristotle's il'etaphysics !.163 ad 
· 987bll. 6. Classical Quarterly XVI.l37~· and Plato and 
·Parmenides 57-60. 7. But see page 9 note 11 above. 

8~ Plato and Pa.rmen1des 12-16. p9. Classical Quarterly XVI.l'-3. 
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Raven has criticised Cornford, firstly1 for his derivation in 

the original school of two Opposites from the One, pointing out that 

Aristotle does not say this, but tre. contrary, that the One is 

composed of the two Opposites, and secondly 2 for interpreting the two 

tenets of Metaphysics 1092b8-22 - Number as matter and as formula -

as referring to two successive schools, whereas they are implicitly 

contemporaneous, the two tenets being compatible when referred to 

different orders of things. Hence the Pre-Pa.rmenidean and Pre-zenonic 

schools are one and the same, but in any case there can be no questio 

of Number-Atomism. 3 

Cornford' s arrangement seems to have been f. allowed by Miss 

Freeman and Robin, althQ,ugh there are differences in detail in the.ir 

interpretations~ Thus Miss Freeman 4 states that "Original is the 

conception of Numbers and Harmonies as the elements of all things, ••• 

•••• the construction of the five rqsular solids and the discovery 

of the Irrational." With this apparently goes Imitation, since she 
5 quotes Ross' commendation of Cornford's having placed this in the 

VI century and the tenet, Things are Numbers, in tho v. This latter 

refers to tNumber-Atomism', which she calls the majority view, 
6 

that 

the Monad limits Space and the Dyad 1~ the possibility of the 
' repetition of the Monad when multiplied in Space. Given, then, 

Elll~Xlll corporeal monads in Space, they plotted out different forms, 

from the Monad and E;Jxllt the Dyad coming Numbers, from the Numbers 

dots, as she calls them, from dots lines, etc., until the regular 

solids were identified with the Empedoclean Roots - which combines 
\ 

Cornford' s N.umber-Atomi rnJ with the do'ctrine wbic h he ascribes to 
I 

Philolaus. Hence, she is necessarily silent as to what came afterwardtl 
I 

unless 1 t is the remaining conceptioni of the ~ure of things as 

expressible by ratios. , ', 

Robin 7 takes the· reverence for N~mbers and Harmony, ard the 

elements of Numbers, as orig:.inal, together with Numbers as patterns 

imitated without being separate, although he allows the possibility 

that this last belongs to· "the younger Pythagoreans". To the second 

generation (which seems to mean· between Parmenides and Zeno) belongs 
. 8 

the Table of Opposites listed by Ar1~totle, and Number conceived in 
' extentlon- by which he seems to refer to 1 Number-Atomism•. He is 

silent in respect of later developments, which might be due to his 

having written before Conford' s Plato and Parrnenides e..ppeared, for 

only in this work did Cornford deal with the post-Zenonic school. 

1. Pythagorean.8. and Eleatics 22. 2. Op. cit. 51-61. 
3. Op.cit.. 76-7, that Atomism was an an.swer to Zeno; cp. Frank• Plato· 

und die sogenannten Pythagoreer 220, tha,t Bodies consisting of 
points ca.?l only have been a development of Atomism - which probably 
goes too far. 

4. The Pre-Socra~ic.Philosophers. 
5. Op. cit. 247 note al. 
7. Greek Thought 55-8. 

A Companion to Diels 82. 
6. Op. c .. it. 247-9. 
8. Metaphysics 986a22-26. 
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iv) Two Pythagorean .. School~: There are differences in the views 

of those commentators who maintain two Pythagoreal'l schools before 

Plato, but in respect of the early scho£1 most agree on three 

fund~ental .tenets: 1. the inhalation ~2 the One of the Void 

surrounding it, with the result that the One is split up into 
1 . 2 

numerous units; 2. these are points having magnitude; and 3. 

things are Numbers in the sense that t'ey are composed of aggregates 

of these unit~po1nts. 3 In this both Raven4 and Burnet5 agree, and 

while their two views have minor points of difference, both can be 

contrasted with that of Milhaud. 6 It is true that he also agrees 

that things etre Numbers, being composed of unit-points having 

magnitude, but he. differs in two important respects: firstly, in that 

heYtakes Numbers as both a material and a formal cause, the ¢latter 

being that Imi'tat:lon which means that Number is an external refiec.:.. · c 

tion of an internal reality, 7 which conjunct.ion of '~'hings are 

Numbers' and 'Things Imitate Numbers' is based on Metaphysics 986a.l6-

17,8 whereas Raven9 refers Imitation to a differe~ class of entitieE 

- abstract concepts like Justice - from sensibles which are composed 

of Numbers them selves, and secondly10 he places the Table of Oppo s­

ites of M~t4ph~ics 986a22-26 in the V century, by which he can 

hardly mean the pre-Zenonic school, wh\~reas Raven11 refers it to the 

original theory, which woulc. be better described as VI century. 

In respect of.. the later school Milhaud is silent, e.xcept perhaps 

• in regard to the Table of Opposites, as previously mentiaed, whereas 

Burnet b8ses his 

hin peculiar 
' 12 

view 

So he says that 

• 
interpretation on the fra.gmen ts of Philolaus and 

of the Platonic dialogues. (See pages 4-5 above) 
I 

the Pythagoreans of Philolaus• school were familiar 
I 

· with Idea.s13 and that Philolaus identified the rtegular siblids with 

Empedocles' Roots, the triangles of which imitate triangular 

Numbers, 14 thus making double 'use of Imitation. As the view that the 

Pythagoreans held a theory of Ideas is now abandoned, we must turn 

rnther to Raven 15 for a satisfactory account of this school. He 

uses three tenets as t~ basis of his thesis: 1. lines are the 

Continuous bounded by two points without magnitude, triangles by 

three and tetrahedra by four points; 2. morecomplicated figures 

are made up of simpler, so that solids in general are defined by 

their surfaces (which is how he interprets the procedure ascribed w 
Eurytus); and 3. the regular solids are identified with the 

Four Roots by Philolaus, which is corroborated by the fifth 

Tetractys. Hence, there is one theory that embraces an analogous 

1. Pythagoreans and Eleatics 27-28 & 34. 2. Op. cit .• 45. 
3. Op. cit. 48. 4. Notes 1,2~3 above. 5. Early Greek Philo-

sophy 120 and Greek Philosophy 44. 6. Les Philosophes 
Gemm~tres de la Gr~ce 105-7 and 134f & 138. 7. See above, page 
10 note 5. 8. "These thinkers also consider that Number is tre 
principle both PS matter for things and as forming both their 
modifications and their permanent states.n 9. Qp.c!t. 52. 

10. Op. cit. 111. · 11. Op. cit. 11. 12. Pl~to's Phaedo xliv. 
13. See above, page 4. 14. Gr:'lek Philosophy 89. 
15. Op. cit. 150-5 and Classical Quarterly N.S.l. 147-8. 
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interpretation of geometrical magnitudes, of Empedocles 1 Roots 

{Philolaus) and the naturai species (Eurytus) • .But he enters upon 

controversial ground when he alleges that the whole theory is 

sUt-nrned up in Metaphysics 1090b5-13, for Bywater1 asserts that this 

reference is not pythagorean, and Cherniss
2

, by comparing it with 

990al8-22, concludes that it refers to the Platonists. 

3. The Later Platonism. 

It remains to summArise the various interpretations of the later 

Platonism - later, since Metaphysics A.vi is mainly concerned with 

a phase of the Ideal Theory, geJJerally called the Doctrine of Idea.­

Numbers,3 which does not mccur in the earlier and is so little in 

evidence in the later dialogues that it has been doubted whether 

the doctrine was ever really helc.. by Plato, and those commm.tat.ors 

who have admitted that Plato did hold it have for that reason 

uni versa.lly assigned 1 t to a latest pre se of his thought • 

.!2s there a change in Platonism? Some critics, then, deny that 

there was ever any change in Plato's thpught, and accordingly dismiss 

Aristotle's evidence in Metaphysics A.vi and elsewhere concerning 

the alleged Doctrine of Idea-Numbers as either a·misunderstanding 

or a misrepresentation of what Plato held. So Shorey 4 insists on 
~ 

the unity of Plato's thought, and dismisses5 as more than doubtful 

the Aristotelian and post-Aristotelian tradition of a latest phase 

of his philosophy. S;) Bury6 states that the Idea is one ard many in 

Platonism throughout, and appears only in the late dialogues by 
. 7 

accident, and that Aristotle neither understood nor cared to 
. 8 

understand Plato •. p_gain, stewart , that a comparison of the Laches 

end the Sophist does not justify us in assuming a change in doctrine, 
. a 

but only in the subject discussed, while Cherniss-' lays down as a 

criterion that Aristotle is to be accepted inmfar a.s he is 

corrooo rated by the diGlo.gues, but his evidence concerning Idea­

Numbers, which is at variance with these, is to be dtsregarded since 

it has its origin in Aristotle 1 s own critical method, and much to 

the same effect is Ritter, 10 that 11 Since Plato wrote up to t:re time 

of his death, the contention that the latest form of Platonism was 

g_iven orally must be a fiction - therefore, when Aristotle deviates 

from the dialogues,we i reject him." 

1. J·ournal of Philology !.31. 2. Aristotle's Criticism of Pre-
Socratic Philosophy 42 note 161 - but I fail to follow Chemxiss• 
line of reasoninL. 3. Cp. Field's idDntification of Forms 
and NDHXE Numbers above on page 6 with note 4, and Ross' assign­
ing Numbers to Ideas above on page 7 with note 8. By Idea-Numbers 
is nmant that connection of Ideas in mme way with Numoors e,s 
mentioned by Aristotle in Metaphysics 1078b9-12; Ideal Numbers are 
incomparable numbers in contradistinction to mathema.ticel numbers, 
whether such are Ideas or not; and Ideas of Number are the Idea,s 
of Twoness, Threeness, etc., as in Pha.edo lOlBC. 

4. Whnt Plato Sa.id 67. 5. Op. cit. 50. 6. Journal of 
Philology XXIII.l81-2. 7. Op. cito 191. 8. Pleto•s Doctrine 
of Ideas 10. 9. The Riddle of the Early Academy 29. 

10. The Essence of Plato's Philosophy 31-2. 
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I cannot, however, believe that this point of view has been 

sufficiently established, since on the one hand Conacher, Field and 

others have shown that there is a change i.n view-point in the later 

dialogues, aG will be mentioned presently, and on the other hand 

whatever may be Aristotle's shortcomings as a witness the central 

point in the controversy about the value of his evidemce - the 

alleged doctrine of Idea-Numbers - is corroborated by a wholly 

independent source, Hermodorus. 1 In fact, as Frank
2 

says, the 

dialogues do not contradict Aristotle but show the system of nature 

known to Aristotle as tho basis of his evidence concerning Idea­

Numbers, the ground of that noture. 

As the subject of this section is the doctrine of Idea-Numbers, 

I omit ony mention here of the various interpretr>tions of the later 

Ideasas Categorj'.es, Spritual Forces, or Thoughts of God, and cite 

as ±ii example of the demonstrability of a change in Pla.to' s thought 

on the evidemce of the dialogues alone some of the views that centre 

around the causality and status of the Ideas. Here the Idea is no 

longer, as it was in the earlier dialogues, the sole reality, but 

now the Soul is recognised as really real, and supplements the 

ca.usali ty of the: Forms - previously. the sole caus~ih ty - by being 

the cause of motion and of change. Sa De Lacy 3 dist!in.guishes the 

lnter from the earlier Platonism by its allowing motion and change 

to be real, Soul replacing the causili ty of the Ideas, as in the 
4 Sophist, Philebus a.nd Timaeus. This is interpreted by Conacher as 

Plato's concern to make a scientific explGnation of the transmutatioz. 

of the 'elements' possible, scientific, because change 1~ quality 

is now interpreted in quantitative terms. Just what he means, ux:e::x::e: 

however, by saying that wha·t Aristotle calls the doctrine of Forms 

and Numbers is' the imposition by the Damiurge of Forms and Numbers 

on the Receptacle, is no,t clea.r. To the same line of thought belong£ 

Field, 5 that Plato'' s thought developed in two main directions: the 

prob¢lem of' process, and the nature of the Forms. 

Our concern, however, in not with interpretat-.ions of the 

Sophist, Philebus and Timoeus as such, but only with• the doctrine 

of Idea-Numbers, so, ta.king tt that there probably was some sort of 

change in ~latonism, let us tum to the various interpretations of 

the nature of Idea-Numbers as the most .striking aspect of that 

' change, and more directly connected with Pythagorean influence.¥ 

ll Ideas are ratios of Numbers: Tredennick~ states that the 

·formal principle both of Ideas and of things, Unity and the Ideas 

respectively, are numerical limits -¢probably based on the Philebus­

- and this led Plato to de scribe Ideas as Numbers, or rather as 

ratios, citing as an example the connection of Line, Plane and 

l.Clastical ftev1ew LXV. 29. 2. Platen und die sogenannten Pythago-
reer 94. 3. Clas~ii cal Philology XXXIV .110-2. 

4. Phillsophy XVIII.l03i-4, 109 & 111. 5. The Philosophy of' Plato 
113-4. m:xx:GJEXJ!XIDr:i:mm.x;x:pxgx 6. Aristotle's Mete.physics, 
Loeb gzaEE:i:ExixE Library Edition, xxiii. 
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Solid with Two, Three and Four. But how these can be called ratios 

is not made clear. 
1 More explicit is Field, who gives as instances of that 

development·mn the nature of the Forms mentioned above, moral Ideas 

as the right amount of something, the right proportion be1:w een 

different elements, and 'Horse' as n combination of different 

elements in a pmJportion which can be expressed numeritcally. But 

this line of interpret4 ion does not seem to me to fit the facts, 

for even if the evidence of the Philebus m ncerning the nature of 

the Limit can be taken as outweighing Aristotle's testimony that the 

formal principle of Ideas VIas the One - not a rAtio - this inter­

pretation still does not agree with the connection with Numbers 

whith it purports to solve, since the Greeks did not m n sider ratios 
2 to be numbers. 

11) Ideas and Numbers are differen!:._entitie.s. A very attractive 

theory, because it connects Idea-Numbers with the Platonic method of 

Division, is that put forward sometime ago by Becker, and supported 
3 in recent times by Brommer. Becker takes a genus as representing 

l, its two sub-genera as 2. one of these sub-genera together w ith 

the two species of the other as 3, the spec~ s of both together as 
4 representing 4, and so on, so that, as Brommer makes clear, the 

essential feature of this theory is that Plato's Ideal Numbers had 

units, tt..e. the units of Ideal Numbers are Ideas. 'The difficulty in 

this interpret~.ion, however, is f&rstly that Numbers are here 

identified not with Ideas, but with groups of Clldeas, 5 and secondly 

it is F.lmost universally agreed that the characteristic feature of 

Plato's Ideal Numbers was that they did not heve units. 6 

Hence, Stenzel' s·interpretr:tion is an improvement, since he 

avoids these two objections. The essence of his view is the parallel 

origin of Ideas, Numbers and Mognitudes .• 7 If I understand him atight~ 
there are three parallel and interconnected diaereses: Not-Being 

makes possible the division of ~genus into sub-gem re., rurl these 

into species, etc. ; 9 this is subsumed under a principle of greater 

generality- the Dya.d- which, by m8king the One two, gives rise to 

the diaeretic scheme of integers, thus: 1 

f 

f 
,, 1 .----,-.c..---·, 
4 5 6 7 etc. 1 

which grounds Dialectics; and Space, in which Becoming takes place, 

is connected with Number by i~s subsumption under the Great and 

Snall as a more general term for Extesnion, 10 so that Number is 

1. The Philosophy of Plato 136 & 143. 
2. See van der Wielen, Die Ideegetallen van Plato 14-5 and 136. 
3. fieferred to by van der Wielen, op. c1 t. 233, e.nd Ross, Plato's 

Theory of Ideas 196-7... 4 .. Mnemosyne XI.iv.264, 273 & 280-l. 
5e So Hoss,lop. cit. 6. For example, Cook Wilson, Classical 

Review XVIII.251, and van der Wielen, op. cit. 88 note, and 89. 
7. Zahl und Gestalt 60. 8; Cp .. Ross, op. cit. 195: 11 Stenzel is 

so vague that it is impossible to see exactlyw hat his theory is". 
9. Op. cit. 48-51. 10~ Op. cit. 86-88 with 31. 
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both the symbol of the Ideas arranged as species and genera in the 

dichotomic scheme, and of the world built up of line, plane and 

solid. 1 Miss Nicol 2 has elaborated the latter by showing that Plato 

attempts to solve the problem of continuity by giving the monad 

poilition by means of the Dyad as Extension, and then it becomes an 

Indivisible Line; when this increases into a. line, this line is an 

Indivis.iible SUrfa.ce; and the surface, again, is an IndiviEitble Solid, 

so that theend of each stage is the beginning of the next. 

But it is difficult to believe that this ingenious interpreta­

tion, I mean Stenzel's, is th3 last word, since, a.s Ross3 points 

out, 2 and 3 are not species of the One, nor does this diaeretic 

scheme fit .:tlri stotle' s evidence on the generat:l.on of Number. 

A less fanciful, but very attractive theory, is that of Robin. 4 

According to him, Ideal Numbers are entities different in kind from 

Ideas, and higlhler in the scale of realities, being in fact the 

formal principle of the Ideas. The essence of this theory lies in 

1 ts preferring a passa.ge of Theophrastus, where the Ideas are said 

to depend on the Numbers, to Aristotle, and the application of two 

passages in Aristot~e to confirm this: Nicomachea:n Ethics l096al7-

19 and De Anima 404bl6-27t. There is a possibility, however, that 

Robin's interpretation of these passages is at fault, since van der 

Wielen 5 shows with plausibility that Theophrastus is referring to 

the dependence of the 'Ideas' of Magnitude from Numbers, since he 

has interpreted the De Anima passage along different lines, and since 

i.tis fatrly wellp established that l096al7-19 means not the denial 

of Ideas of Number but of an Idea of the Number ser.ies in genera1. 7 

8 However that me.y be, Ross follows Robin in assigning Numbers to the 

Ideas, i.e. the Ideas would.have a formal element which was a Number, 

e.g. Line is formed by Two,· Surface by Three, Solid by Four. These, 

however, are exceptional cases, and not only do the very passages 

which Ross cites9 to show that in the dialogues the Forms are 

referred to as Monads 1nd1Icate that· their formal element was not a. 

Number but the One - for one was not a. number according to the 

current Greek conception of number10 - but Aristotle himself is at 

least consistent in this, that with the exception of the Line, Plane 

and Solid, which may indeed have been a 'Fourth Class•, he everywhere 

names the One as the formal element of Ideas and nowhere else regards 

~1umbers as such. 

1. Op. cit. 102-3 & 117. 2. Classicco) Quarterly XXX.l22-5. 
3. Plato's Theory of Ideas 195. 4. Greek Thought 212, Platon 142-

8, 166, 237-8, and Classical Review XXIII.l98. 
5. Die Ide egetallen van Plato 152-4. 6. Op. cit. 161-9. 
7. So Cook Wilson, Classical Review XVIII.247; Taylor, Plato, the 

Man and his Work 506-7; van der Wielen, op. cit. 66 noto 105; and 
Ross, Plato's Theory of Ideas 181·1 

8. Plato's Theory of Ideas 216-9. 
9. :Aristotle's lllietaphysics.I. lxix. 
10. So van der W1elen, op. cit. 14-15, and Ross, Plato's Theor.v of 

Ideas 178 .. 
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Jackson's view might well come in here, since it too distingu"­

ishes Ideas and Numbers, and makes the latter the formal elerre nt of 

·the former; but his view is complicated and rendered almost unique 

·by being worked out as a system of 1 thoroughgoing Idealism• •1 The . 
essence of the relevant part of his interpreta.tion is a distinction 

, .. ( 

between Ideas and Numbers based on the mention of jAfi;"~"~ l(lk.t. "!{ofl"o. v 
as the Limit in the Philebus. This he takes, by amending the textJ 

( 

of Metaphysics A. vi, as proof that while Ideas, as fAr if?' oy , are 
\ , 

·the formal principlep of sensible things, that of Ideas is 7o 1!oO"oY, 

Numbers. 
2 

But various scholars3 ha.ve shown that his dis;(tinction 
I I 

between ff~' o~ and 77o,..or is fanciful, and his system of thorough-

going Idealism has been attacked by mal'jy. 4 

iii) The identitl of Ideas and Numb~££: 
' n .. ' , a) aL' tl~o'- £l~~~A7 ":" (. : Arist:otle r,epeatedly characterisef 

the Platonic Numbers by two expressions, etV'~j3).7 ~oc. and Before 

and !After. The former word has sorre times been translated 'inaddible' 

because such numbers have a qua.li tati ve instea.d of a quantitative 
~ 5 6 . . nature. But van der Wielen has shown that it really means 

'incomparable', i.e. ne1tmert equajto nor greater nor smaller than 

one another, and. so such numbers are not quantities, which. seems 
7 to me to come to much the same thing. SO also Ross, that they are 

different in species. Ideas, then, can be identified with Numbers 

in this sense that it is made explicit with regard to Ideas of 
8 Number what was involved in their being Ideas. The other term, 

Before f!nd After; is generally9 referred to the serial order of the 

integers .• Hence, one way of interpreting the identity of Ide:). s with 

Numbers is to suppose that ~the Ideas of Number are made Ideal Numbel) 

by being given the serial order of Before and After. 

CX) Idea,s of Number as a.1 me among the Idea._§,: Ri tchie1~interpre"t 
Metappysics 1078b9-1211 as·evidence that Ideal Numbers have been 

added to the Theory of Ideas~ He seems to me to mean that Ideas of 

Number, as some among other Ideas, are made Ideal Numbers by being 

given a serial order, as explained above.-Twoness can exist without 
12 Threeness, but Threeness cannot exist without Twoness. Against 

this, several arguments can: be urged. Cook Wilson13 has shown not 

1. see Encp.clopedia of Religion and Ethics x. 57-60; Journal of. 
Philology XIII.32-3; cp. ~rcher Hind, Journal of Philology XXIV. 
52. 2 • .Journal of Philology x. 278-28 4. 

3. Grube, Plato's Thought 302; Dickenson, Journal of Philology xx. 
124; cp. Schulhof, Journal of Philology XXVIII.4-6; Ross, Pla.to 1 e 
Theory of Ideas 133-4. 4. Dicle nson, op. cit. 122-3; Davies, 
Journal of Philology XXV.8 etc.; Cook Wilson, Classical Review 
III.119-7-121. 5. So Frank, Plato und die sogenannten pythsgo-
reer note 259, Robin, Platen 143• 6. Die Ideegetallen van Plate 
65. 7. Aristotl~' s Metaphysics II.427 ad l080a19. 

8. Ross, Aristotle's yetaphysics I.li-lii; cp. Plato's Theory of 
Ideas 180; Classical Review XVIII.253. 

9. Cp. Cherniss, Aristotle' .s Criticism of Plato 522; van. der Wieler1, 
op. cit. 65J. 10. Plato 118. 

11. "Not connecting it in any way with the nature of Numbers" 
12. see Metaphysics 10t9a2-4. 13. Classical Review XVIII.249. 
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merely that Ideas of Number occur :I.n Phaedo lOlBC, i.e. in the 

Earlier Theory of Ideas, but that e'len there they were Ideal Number~ 
·so that what was original cannot be interpreted as the cha"lge in 

· Platonism. In any case Aristotle quite pl~.inly says that ALL Ideas 

were Numbers. 2 Thirdly, one mig!.1t wonder what object there could be 

in insisting that the Ideas of Number be themselves Numbers. 

This last point has been taken up by Taylor. He has given3 a 

very ingenious reason why Plato should have wished to make this 

otherwise rather a.imless ident1.fication - he had redefined Number 

so a fl. to include surds. This Taylor 4 tries to apply by using a 

continued fra.ction for determining the value of #2 and thereby to 

explain Plato• s use of the term 1 the Great and the Snall. D' Arcy 

Thompson 5 has shown that the series of side and diagonal numbers 

give the same result and are easier to work with. It is probably no 

real objection to this view, which Milha.ud
6 

accepts in principle, 

that, as van dt')r Wielen 7 has shown, surds or irrationals were not 

considered by the Greeks to be numoo rs, but to belong to geometry; 
8 • however, as Ross objects,_ the whole procedure presupposes the very 

integers it is meant to explain end does not really have anything to 

do with the use of the term, the Great and small. 

~l Ideas of Number as the only Idea.s: We said a.bove that 

R1"hehie' s ident1f1e.a..tion of Ideas of Number with Ideal Nurpbers 

suffers from this defect that it does not identify all Ideas with 

Numbers, but only some. Van der Wielen9 escapes this difficulty by 

confining Ideas, i.e. the later Idea-Numbers, to Ideas of Number, a.nc 

then identifying these with Ideal Numbers, assplained above. }3ut it 

is in en nce1vable that Plato. abandoned Ideas of moral concepts and of 

natural kinds; dn fact, Epistle vii.J342DE written 353 B.C. gives a 

very long list of Ideas indeed. 

b) A one-one identification of.Ideas and Numbers: Nearer to 

the truth, then, i.s the view xkxtwhich identifies all Ideas, incl. u­

ding those of the natural kinds as well as Twoness and Threeness, 

with Numbers, and the most obvious such identification is a one-one 

ident:1.ty of Ideas with Numbers. 1'he mo stf striking evidence for this 

is Metaphysics 108lall-12, 108$4al4, where Man is 3, and l084a25, 
10 where Man is 2, and this view Ross earlier adopted, but later 

recanted, 11 and rightly so, I think, since the very fact that 

Aristotle is uncertain whether Man is 2 or 3 shows that. he is ma.king 

his Ofln inference from the thesis that Ideas were Numbers, and that 

1. Cp. Cherniss, Riddle of the Early Academy 33-5. 
2 • .A list of pas.sages identifying Ideas and Nu.rnbers is given by van 

der Wielen, op. cit. 53-7, and Ross, Aristotle's Metaphysics I. 
165, and Plato's 'Theory of Idees 216. 3. Plato, the Man and. hiE: 
Work 505; Commentnry on Plato's Tima.eus-366-7; Mind XXXV.427 •. 

4. Plato, the Man and his Work 510; Mind XXXV.430. 
5. Mind XXXVIII.45-6. 6. Les Philosophes Geom~tres ge la Gr~ce 

351, 358. 7. Op. cj_t. 14-6. 8. Plato's Theory of Ideas 183-
4. 9. Op. c'-t.· 58-70, criticised in Mnemosyne XI.iv.263. 

10. Aristotle's Metaphysics I.lxvii-lxx. 
11. Plato's Thepry of Ideas 218 note 1. 
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such a one-o,• identification wa..s not made by Plato himself. But 

there still remains another method of identifting Ideas with Numbers 

besides this-. 

c) MetaE_~£rical ident:tficatioQ_: 1 Cook Wilson was, I believe, 

the first to point out that Idea.s were Numbers only in a metaphori-
2 cal sense, an1 this has been made more explicit by Gillespie·, that 

Aristotle never calls Forms Numbers except in relation to the One 

and the Dyad, the Forms being Numbers only in respect of their 

origin. S> Comford 3, that Numbers can be analysed into two ~tDI~tp 
principles, ~~d Plato regarded all Ideas as in some sense Numbers 

because composed of corresponding principles. Also Milhaud 4 states 

that, while in Philebus 26AB the Continuum is characterised EJ as 

More and Less which, when combined with the Limit, transforms Ideas 

into Numbers, in his Oral Teaching Plato went furtm r and subsititu­

ted the Great and Snall, by joining which with the One Plato made 

Ideas as Numbers are made. This is the interpretation which has been 

adopted in this work, the reasons for which will appear in the course 

of the exposition. 

The above review, and this will be to some extent corroborated 

in the examination of what Aristotle said in Metaphysics A.vi.l in 

the nee section, indicates to some extent. the topics which are to 

form the subject-matter of this disBertation and the limi tro~ ion of 

its scope. For this sul)ject-matter would seem to be concerned with 

three topics: 1. the schools of Pythagoreanism and the doctrines 

held by each; 2. the hypo sta.ti sa.tion of Plato' s Ideas and the 

nature of Participation, but especially that phase of his later 

doctrine usually referred to as Idea-Numbers; and 3. the resemblances 

betl een Platonism and one or more schools of Pythagoreanism. And 

again certain restrictions must be imposed in the interests of 

relevancy. We she,ll omit ·1. the religious side of pythagorean ism 

together with Orphism; 2. any discussion of the nature of the later 

Ideas insofar as they are not Numbers or not treated numerically; 

a..nd 3. any non-philosophical resemblance between Platonism and 

pythagoreanism. For this dissertation is Eoncerned not with any 

Platonic resemblances to pythagoreanism whatsoever, but only with 

that phase thereof which is attes'-e d by Aristotle in Metaphysics 

A.vi.l, together with as much of the nature of pythagoreanism and 

of Platonism as is necessary for its interpretation. 

1. Classical Review XVIII.248. 
2. Journs.l of Philology XXXIV .152-3. 
3. Cambridge Ancient History Vol. VI. Ch. ix. p. 331. 
4. Las Philosophes Gemm~tres de la Gr~ce 356-7. 
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Section ii. What Aristotle Said in Metaphysics A.vi.l. 

A.vi;l. The crucial sentence, which forms the immediate concern of ---
·~ ... 

this work, is Meta.phJilics ~A..vi.l, and it reads as follows:r-fTtJC. df 
· T~f f'~f~t1'4:.\ <fc. ~oo-() (1/¢ ~ p' fJ ~a'J-'111-'o} EtT~)'tYEro 

o/t:t_Tf'Pr.T'f.r,A., Tct jtfY IT-o~~~ J-ov Tote a'f'o).ouilov<Tqi -rA' d't:' 

K4A (eft.~ 11ye:i rtjy T~~ 7

!;-e,.)..r ~~v i:}ovl'et f'{ ~o v-o~'qY.. 
As a piece of Greek, it does not offer any great difficulty in 

translation, and Ross11 is as good a.s any: 11 After the systems we 

have named came the philosophy of Plato, which :ln most respects 

followed these thinkers, but had peculiarities which distinguished 

it from the philosophy of the Ital1ans.n
2 

But while the sentence can be thus easilY translated, it is 

not so summarily disposed of. :A complete discussion of what Aristo­

tle said here reauires some comment, even explanation, on each of 

the seven phrases into which it can be anelysed. These are: 

1) •The systems we have named' ,?"ttf t/;??f"r'.Yrc) y1c).ol?'ofl/q>_ 

ii) 'The philosophy of PlAto' 1 'J: 17). C: )'o~vo f l""~q/ /"~ )'-~ / ec. 
I 

iii) 'These thinkers', T0'\1 J"o' f. 

iv) Tho respects in which Plato followed them, Itt reP Tro.l.~c! 
i'""O ~"rOlf a/(6}0fi~OVO'Dt. 

v) The meaning of ,, following' , 0: f,( o ~ 0 " cPa (;o- q · , 
" r... .. ,, ,... i' Lovt?-c::r. 

vi) Plato's peculiarities, .,....4 of l(a.c <. d' ~ • ~ · ~ · "7 
vii) 1 The philosophy of the Italians' ,T;aJ 1'~¥11-t:c't..•l(.~r' fJ1,).1)f1"oc/,~V. 

Before attempting to comment on these phrases, it is necessary 

to review the context of this sentence. · 

Its onntext. Aristotle .sets himself the task in this book, A., 
____..w ~ . h d 

of going over the views of those whoaattacked the 1nveEtigat1on of .... 
Being and had philosophised about Reality before himself, for by so 

doing he will either find another kind of Cause thah the four he had 
3 _discovered, or be more convinced of their correctness. He starts 

from the first ph1losophers, 4 the Milesians, from whose beliefs one 
<; . 5 

might think that the only cause was the so-called material cause. 
. . 6 

To find the second cause he turns to those who make more elements, 

and discovers a principle different in kind from the material in 

the Reason of Ana.xagoras 1 
7 and the two principles of Ernpedocles, 

. 8 
Friendship and Strife. In order to .observe some semblance of 

1. In quoting or rendering the Metaphysics, here and elsewlere, I 
use the translation of Sir W.D.Ross, as it is rendered in The 
Basic Works of Jristotle, edited Richard McKeon, Random House, 
New York, 1941. 

2. This translation explains why, in tm title of th:Ls work, the 
words, 'the philo s:> phy of the Italians' , have been placed between 
inverted commas. We a.re to deal with Plato's relationship to 
the philosophy thus termed in A.vi.l, where Aristotle alleges 
some relationship between it and Platonism. 

3. Metaphysics 983bl-6. 4. Met. 983b7ff. 5. Met. 984al7-18. 
6. Met. 984b5. 7. Met. 984bl5-19. 8. Met. 984b33-5alo. 
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chronological order, he then gives a short account of Leucippus and 

Democritus, 1 the Atomists, which does not advance the argument at 

all, because these, like the others;J lazily neglected the question 
. '2 . 
of movement. The search for Essence,rtthe third cause., however, 

leads him to a slight ss.crifice of chronological order, for the 

philosophy he~e in question, that of the 1 so-called Pythagoreans•, 3 

is introduced as contemporaneous with the former and before them. 4 

After giving a short account of their beliefs, Aristotle brealjs off, 
• -1/ 5 d. digresses about,..,the Eleatics, and then summarises what has6 gone 

before. This summary evidently excludes the 'so-called pythagoreans': 

whom Aristotle a.t this po1nt6 calls the 1 Italian school', and he 

repeats himself that some introduce the source of movement, either 

as single or as two-fold, 7 and resumes the thread o.f his argument by 

turning to the question of Essence. Here he states that the Pythago­

reans began to make statements and definitions, but. treated tho 
8 matter too simply. 

Then comes ;A.vi.l:";After the systems we have named came the 

philosophy of Plato, which in most respects followed these thinkers, 

but had peculiarities that distinguished it from the philosophy of 

the Italians. u 9 As the next word is 'for• ,yltf-' ,10 the following 

account, which begins with the origin of Plato's introduction of the 

Ideas due to the influence of Cratylus and of S>crates, 11 must give 

the reason for the peculiarities that distinguished Pla.to' s from 

the philosophy of the Italians. However that may be, Aristotle gives 

a fairly detailed account of Platonism, in the course of which he 

lists several poir1ts of agreement with and difference from the 

Pythagoreans. He then evalua.tes Plato's tenets in the light of the 

causes sought, and concludes that Plato used only two causes, that 

of the Essence and the material cause. 12 

·Analysis of A.vi •. l,: From this context the ans\vers to some of 

the_ qa:astions set above are immediately apparent, and the place at 

least is indicated where the am wers to the others may be found. But 

before these answers are 'given, it is necessary to make a point. It 

will be seen from the context above that after the summary of 

987a3-9, Aristotle proceeds to the question of Essence and instances 

the Pythagoreans, who made ·statements and defihitjons. 'J'he trend of 

ARistotle's thought and the fact that this characteristic can apply 

only to one school, which has been mentioned before, rpakes it likely 

that this is the same as the •so-called pythagoreabs' of A.v, and 

since the latter are called 'the Italian School' at 987alO, these 

are also the same as the 1 philo s phy of the Italians' from whom 

1. Metaphysics 985b5-19. 
3. I use inverted commas 

the 'so-called' has any 
4. Met. A.v.985b23-4. 
?.Met. 987all-13. 
10. Cherniss, Aristotle's 

YAI' makes no sense. I 
11. Met. 987a32-bl4. 

2. Met. 985bl9-21. 
until it h.as been determined whether or not 

special signifil cance; see page 9 a.bove. 
5. Met. 987a3-9. 6. Met. 987alo. 
8. Met. 987a.l$-22. 9. Met. 987a29-31. 

Crit.icism of Plato 191-2, says that the 
leave the decision to the readfer. 

12. Met. 988a8-lO. 
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Plato differed in A.vi.l. This identification will be proved in 

the main body of this work, am. can be here anticipated. 

1) 'The systems we have named': Aristotle has named or menti<md 

the Milesian school, Anaxagoras and Empedocles, the Atomists, the 

'so-celled Pythagoreans 1 and the Eleatics, the second last being 

also called. PYthagoreans and 'the Italian school t. But since the 

whole purpose of the review of these systems is to set out in order 

the anticipations of his own four causes, and Aristotle has a.t this 

point arrived at the third of these, that of Essence, which begins 

a new section.t so to speak, and is cut off from what goes before by 

the summary of 987a3-9, it 1s to the systems named in this connectioJ1 

that he particularly refers. This is the Pythagorean philosophy of 

987ali-22, and as this is the same as the 1 so-called Pythagoreanism 1 

of A.v, it may perhaps be coupled for the purpose of this back­

reference with Leucippus and Democritus, who were roughly contempo ... 

raneous with it. Hence, when ~istotle says; n;After the systems we 

have named came the philosophy of Plato", he means that Platonism 

came after, i.e. chronologically posterior to, the 1 so-called 

pythagoreans', Leucippus, and Democtritus, who were all roughly 

contemporl.llneoust .• We know that Leucippus predeeded Democri tus, and 

Aristotle says the 1 so-called Pythagorea.ns' were contemporaneous 

with and before themJ. Democxitus can be dated with fair accuracy. 
1 His floruit, according to Apollodorus, was 420 B.C., and even if 

. 2 we take the latest date suggested by Frank, who gives his period of 

activity as 4 30-400, Plato' s philo sr> phy was still subsequent to th1::; 

since he is almost universally accepted as ha.ving commrmced his 

writings only after the death of Socrates in 399 B. c. 
, 

iii)' These thinkers•: The word for 'these thinkers', 70uTot r , 
is a demonstrative pronoun which refers bacl<: to the party last named 

who are the Pythagoreans of 987a1~-22. Plato, then, followed these 

Pythagoreails, who began to make statements and defin:t.tions .• But, as 

we have said, these are the1 same as 'the philosophy of the Italians' ,1 
from whom Plato differed. That is, Plato followed the Pythagoreans 

' I 
in most respects, but not· in all, for (Yt:t.;') he had peculia-rities 

of his own which distinguished his philosophy from that of the 
. --

Italians, i.e. these same Pythagoreans .• -SJ in the list of resemblan-

ces and differences in A. vi, Aristotle d'oe s not say that Plato 

resembled the Pythagoreans and differed from the Italians, but ne .. mer 

only the Pythagoreans. This, of course, raises a. further problem, 

viii}, why Aristotle calls this school Pythagoreans in one place, 

amd Italians or 'so-called Pythagoreans' in another. 

1. Diogene s Laertius IX. 41, cp. Burnet, Early Greek Philosophy 381-
b?rn 80th Olympiad, 460-57 B.C., but Thrasylus dates him 10 years 
earlier, whence perhaps Frank's figure for his floru1t, 430. 

2. Plato und die sogenannten Pythagoreer 10. 
3. Cherniss, op. cit. 177 note 100, says "it should naturally refer 

back to the philosophies already mentioned" and since these are 
the .Pythagoreans, which by implication Cherniss denies, we must 
aJ_.}.ow more weight to Ross, Plato's Theory of Ideas 154 note 1. 
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vii) ·,The philosophy of the Italians' : If, as we said, the 

'philo a:> phy of the Italians' is the same1 as the pythagoreanism of 

987all-22 and the ' so-called Pythegoreani sm' of A. v. 98 5b23-6a.21, 

then what ,Aristotle understood by this philoa::>,phy - i.e. its tenets­

can be gathered from an examination of the account of 'so-called 

Pythagoreanism' as given in (A.v.985b23-6a21. But why he uses three 

apparently different names for what seems to be one school, i.e. 

problem viii), cannot be ascertained from the context and must be 

gone into when the nature of Pytha.goreanism is investigated. 

ii) 'The philosphy of Plato': Whr:1t. Aristotle understood by 

the 'philosophy of Plato' IN THIS CONTEXT will obviously be dis.co­

vered from an examination of the account which he gives in A.vi. 

But this account ca.nnot be considered in isolation from iv), its 

resemblances to pythagoreanism, and vi) its p3 culiari ties, for not 

only does that account consist to a large extent of a list of these 

' peculiarities and resemblances, but the Y'¥' referred t o above 

implies that the whole first part of the account has been given with 

· the sole purpose of accounting for one at least of Plato' s di sttngu­

ishing chrracteristics. There is, in fact, very little in 

Aristotle's account of Platonism in A. vi wh:tch is not concerned 

either with accounting for a peculiarity distinguishing it or with 

' stating a resemblance between it and pythagoreanism. It is not,and 
I 

was not intended to be, a full account of Plato's philosophy, but 

had as its primary purpose the ascertaining to what extent Plato 

had anticipated Aristotle's four causes, and secondarily the 

substantiation of his statement of its relationEhip to pythagorean­

ism by detailing its resemblances and differentiating characteris­

tics, The account· is thus confined to what Aristotle calls the 
' ~ essen-tt"il and the material cap.ses,.end the agreementswith and 

differences from Pythagoreanism, and these two overlap to a great 

extent. As the sc<ipe of this work·. has been restricted to :5kx:t that 

phase of Platonism which A. vi .1 alleges to have stood in some 

relation$ll1p or other to Pythagoreanism,. the source for this phase 

will be A. vi,· where Aristotle deta.ils ijftstthat relationship between 

the two philos~phies, and will fall together with the discussion 

of iv), Plato's resemblarxes to, and vi),his differences from, 

Pythagorean! sm. 

v) 'Following': There remains to discuss the implications of 

the word 1 following' {al(o)\•v I} 0~ CT Cc... ) • The short stet em en t given 

above of the context of A.vi.l shows that it is not possible to 

decide from that con text whether Aristotle meant chance agreement 

or deliberate borrowing. Nor will a. decttion be possible until at 

l.Ritchie, Plato 11, looking Cb ubtless to their geographical seat, 
thinks that both Pythngoreans r,nd Eleatics are meant by the 
Italian philosophy. But Ross, Aristotle's Metaphysics I.xlv11, is 
definite that the Eleatics are not included among the Italians 
here, and Cherniss, op. cit. 177 note 100, confines the Italians 

m to the Pythagorean:3 alone. 
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least the precise nature of the 'philosophy of the Italians•, of 

the phase of Platonism affected, and of the det&ils of the relation­

ship between them, have been determined. Until, then, such a 

discussion has ~ielded some definite conclusion, it will be advis­

able to render this word by some such nom-committal expression as 

'following•, 'resemblance', or 'agreement', withou~ thereby implying 

whether such resemblance was conscious or the result of chance. 

SUmmarl: We can, t~n, summarise the results of the above 

analysis as follows: 1) Plato's philosophy was subsequent to the 

systems named in the ~xmxiMME preceding two books of the MetaphySics) 

those of the 'so-called Pythagoreans' and the Atmmpists. ::J.ii) With 

these thinkers, i.e. the Pythagoreans, Plato showed many points of 

agreement, and viii) as they are also named 'the Italians', we must 

inquire the reason for the difference in nomenclature. vii) However 

that may be, what Aristotle understood by 'the philosophy of the 

Italians' iss et forth in A.v. With this philosophy ii) that of 

Plato stood in some kind of relation, and what Aristotle understlbod 

by Platonism in this connection can '~Best ~ elucidated by a 

consideration of iv) his list of resemblances and vi) of his 

peculiafr1ties, which are given in A.vL After an/examination of 

these points, it remains to -consider v) what was the precise m ture 

of this relntionshmp - deliberfiate borrowing or E«EEim:HE unconscious 

parallel development. This exhausts the content of Metaphysics A.vi. 

1, and since a sufficient am wer has been given to points 1 and iii, 

there remain.¢ for subsequent ~nve.stigation the threqtopics around 

which the other points can be grouped. 

. The scope of this thesisl These three topics, the discussion 

of \Vhich will exhaust the possibilities of ~etaphysics Avvi.l,centre 

around points vii and viii above; points ii, iv and vi, and point v, 

and can be headed respectively: 1 .• 'The philosophy of the Italians•, 
'7(.,.~~ 'J-r#t}ui(:Zy c/c~o~otJl~ ; 2. 'the philosophy of Plato', '7< 

l] ~a''l"c.uror ¥~1'~ ~£.../ ec. ; which. entails the eDJinat ion of a.) 'the 
\. ' \ ,, ~ J,; 

peculiar:!J.ies that distinguished 'it' ,Ia cf, ;(ac tdtq ~10Uf>Cc.. , and 

' ' b) the many respects in which it followed these thinkers, 7q, f'Fi" 

7To}t~e( ..,..,JJ",,r ~J{o~~~~~o~trec.. ; and 3. the nature of the relationship 

denoted by 'following', ~l[o""o"8"vo-~a; It will be seen that this 

scheme agrees in the main w1 th that set out from a study of modern 

interpretations centering around the relationship between Plato and 

the Pytha.goreans, as alleged by Aristotle here. 1 

Now this scheme, as set out above, is meant to deal exclusively 

with the evidence of Aristotle. Naturally this evidence will not be 

confined to Metaphysics A.v and vi, which supplememt the immediF.~te 

subject of this dissertation - the discussion of Metaphysics ~A.vi.l­

but will take cognisance of what Aristotle says elsewhere in his 

works, but chiefly elsewhere in the Metaphysics. Nevemeless, such 

an extension of the scope of this discussion will not be exhaustive 

1. See page 19 above. 
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if so limited, since this may be sufficient to determin~ what 

Aristotle meant by this sentence, but will not th~refore guarantee 

the historical correctness of his conceptions. Hence, this work will 

be divided intotwo distinct and separate parts: firstly, it must be 

determined from Aristotle's evidence alone what he meant by the 

• philosophy of the Italians' , how he ro ncei ved that phase of Platon­

ism which he hos brought into some relationship with that philosophy 

especially its resemblances to and ilifference s from it, and what 

type of rela.tionship he understood it to 1:e - whether chance agree-

ment or conscious bovrowing. This is, roughly, the scheme set out 

just above, and forms only the fir sit part of this work. For it is 

quite po ssllble either that Aristotle mi sun de r·stood or that he 

deliberately misrepresented ell thpese points, so that the inve'Bti­

gation envisaged must be supplemented by a second part dealing with 

· dvidence as fa.n as possible independent o.f Aristotle's in order to 

ascertain the histqrical correctness of his conceptions. 

Thus; and this cru1ngt be overemphasised, the first part of 

thisfwork will aim at determining Aristotle's meaning w1 thout, taking 

into consideration at all whether or not his account gives a 

correct or a fair interpretBft.,ion of the points dealt with, and will 

accordingly deal almost exclusively with Aristotle's evidence; on 

the other hand, the secord part will aim at checking the historical 

truth of hi~ statements, a.nd will do so, as far as possible, by 

treating evidence which is independent of hi.s influence - as far as 

is possible, becap:se in certain cases his is the only evidence 

extant. With this distinction in mind, then, I pass to the f:t'.:st 

part of this work - the attempt to d.etermiline what Aristotle meant 

in A.vi.l, based solely on his ev.idence in' the Metaphysics, supple­

mented where nect:: ssary from his other works. 
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Pa.rt I. What Aristotle Meant in Metaphysics A.vi.l. 
Chapter 1. rJ r4J ,/ 'j,.Q.},I{ /;#/ c.f, ~o P"o c/ / ~ • 

Introductor-y. 

Only one Pythag:orean school in book ,~: Before a. proper methodologi­

cal basis can be obtained for determining what Aristotle meant in 

Metaphysics A.vi.l by the 1 philosophy o~ the Italians', it is 

important first to realise that, with the exception of a single 

passage, throughout book A he has in mind one and the same school 

of Pythagorean philosophy., and secondly to demonstrate this. The 

first aim has been to a certain extent realised by our remarks in 

the Introduction, 1 that it is the same school to which he refers as 

Pythagoreans both in 987all-22 and in relationmip to Plato througnut 

A. vi-, as 1 so-called Pythagorean s• in A. v, and as the Italian school 

or the philosophy of the Italians in A. vi.l. It remains to extend 

this identification to lLL references to pythagoreans in the book, 

and in demonstrating this the promise previously made, that this 

equation would be more completely proved, w111 be thereby fulfiilled. 

For this demponstration I shall give a short account of the 

various places in book A where Aristotle deals with some Pythagorean 

school, 1rre·spect1ve of' its designation, make a grouping of passages 

where the context indicates that in that place the same school is 

obviously intended, and conclude by showing the essential identity 

of the· school¢ dealt with in these separate places, which number 

three altogether. 

The first pla.ce where such. a. school is mentioned is A.v, where 

Aristotle expounds the philosophy of what he calls 'the so-called 
2 

pythagoreans', mentioning the Table of Contraries of "other mem¢bers 

of the same school",? After a digression about the Eleatics, he 
4 summarises, preparatory to his introduction of tre cause of the 

Essence which he is searching for', and excludes from the summary 

the 'Italian school' • 5 He then turns to the question of Essence by 

outlining the beliefs of what are: here. called the 1 Pythagoreans'. 6 

'Then in A.vi.l he says that Plato's doctrine followed "these 
, ! 

thinkers'' ( T<H~7"'o' ~ ) , but hnd peculia.ri ties wh1 c h distinguished 
' it from the ·1 philosophy of the Italian s• , and in the course of A. vi 

he lists certain agreements of Plato with and differences from the 

'Pythagoreans' •7 He then turns to criticise tre systems he has 
• 

named, dealing with tm 'so-call(id Pythagorean a' in A~ viii, 8 and 

apart from the bare statement in a summary in A.vii that Plato 

"spoke of the Great and snall, the Itel1ans9 of the Infinite*', 10 the 

1. See page 21. 2. Metaphysics 98 5b23-6a21. 
3. Met. 986a22-26. 4. Met. 987a3-13. 
5. Met. 987alo. 6. Met. 987a13-28. 
7. Met. 987bllff, 22:ff, 31. 8. Met. 98 9b29ff. 
9. This ob~iously refers to Plato's following the Pythagoreans in 

making the other element than the One an Infinite, but differin~ 
in making this a Dyad in stead of a single entity, as in 987b2S-~ '/' 
3i. 10. Met. 988a26-7. 
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only ether place in this book where Aristotle mentions these parties 

is in A.ix.l, where, turning to his criticism of Plato, he says, 

"Let us leave the Pytha.gorea.ns for the pre sent." 1 

Now in this summary lt is clear that there are three intercon­

nected passages, which can be grouped a~ follows, a.ndeach of which 

deals· with one and the same school - in this grouping I omit the 

"other members of the same schooltt of 986a.22-26, whom Aristotle 

himself thus distinguishes from the main body of references. 

i) The account of the doctrine of the 'so-called Pythagoreans' and 

the criticism thereof:- In A. v Aristotle is olJviously dealing with 
I 

the same school, which~ he names that of the 'so-called Pythagorean~. 

from the beginning of' the chapter where he introduces them down to 

where he turns off to "others of the same school", i.e •. from 985b 

23 to 986a21. The plan of his book is to sta .. te tre system he is 

dealingwith, and afterwards to critid.'se it, hence; apart from tre. 

fact that the relevant criticism in A.vii1 is introduced as that 

of the 'so-called Pythagoreans1 , the whole plan of his book 

indii.cates that it is the same school which is desribed in A.v and 

criticised in ~.viii. 

11) The Pythagoreans of the Essence:- Pausing before he takes up the 
2 search for the Essence, Aristotle excludes from the summary of 

7; 

what has gone before the 'Italian school',..~ and then tllrns to the 

pytha.goreans who sought the Essence. 4 Hence, despite the difference 

in terminology, these Pythagoreans of the Essence are the Italian 

school ex61uded in 987alo. 

iii) The followings and peculia.,tr'ities of Plato:-The balance of the 

sentence, A.vi.l, shows that, as stated in the Introduct1on, 5Plato 

followed e.nd differed from the same party; and in any case in the 

course of list1n~ these resemblances and differences in A.vi only 

one party is named as that which Plato both differed from and agreed 

with - the Pythagoreans .. Hence, as appeared in ii above, the 

'philosophy of the Italians' from which Plato differed, and the 
, 

pythagoreans -To~roc( - whom he followed, are one school, that of 

the Pythagoreans with whom he is compared and contrasted in the 

course of A.vi. 

Two places have been omitted here, and for the sake of making 

this grouping exhaustj.ve, they can be placed f4trthwith. The one lis 

988a26-7, and note 9 on the previous page shows this brief reference 

belongs to group 111. The other is 990a33, which, as it forms tte 

transi ttl on from group i - the criticism of the 'so-called Pythag&­

reans' - to the criticism of Plato, belongs to that group, group 1. 

A complete and exhaustive list of references to pythagorean schools 

in book ·'A, then, comprises just tre se three groups of passages. 

That all these passages refer to one and the same school can be 

shown as follows:-

l.Metaphysics 990a33. 
4. Met. 987al3-28. 

2. ~et. 987a3-13. 3. Met. 987alo. 
5. See page 22 above. 
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a) The identity of groups i end ii:- In the summary of group 

ii, Aristotle excludes wh2t he here C~llls the Italian school. This 

can only refer either to the 'so-called Pytha.goreans' of 985b23-

986a21 or to the 'ot~ rs of the same school' of 986a22-26. But the 

latter are mentioned only in connection with a Table of Contraries, 

whereas the former are dealt with in some detail and are said to 

have held Number a.s the principle of things both as their matter 

and as forming their modifications and permanent sta.tes. 1 When 

Aristotle turns again to the Italian school, calling them pytha.go­

reans, he distinguishes them as believing that Number was the 
2 

substance of all things, so that he must be referring to the 

'so-called Pythagoreans' and not to the 'others of the same school'. 

b) The identity of groups ii and iii:- The demonstration of 

the ident1 ty of these two gr&ups x:t.i turns on t~at T"Jr.,t f which 

was di ~cussed in the In traduction. 3 That is, it links up Plato's 

resemblances to the Pythagoreans of the Essence in group ii with 

the list of hisY resemblances given in A.vi to the Pythagoreans of 

group iii. 

Therefore, we conclude that in the whole of book A, except for 

the 'other members of the same school' who are characterised by a 
4 . 

Table of Contraries, Aristotle hn s in mind one and the same school, 

and this is in fact the only pythagorean school whose doctrines are 

referred to in that book. This is an important concld"Sion, since 

many modern commentators pick a.nd choose from the various tenets 

expounded in book A as th~ please, so long as they find in them 

evidence for· the particular school they wish to demonstrate. This 

is one of the reasons for the variety of interpretations of 

Pythagoreanism; but a different, and in my opinion more correct 

picture is~ravm if 1 t be laid do:\"IJn us a necessary methodlltlogica.l 

procedure that all references to pythagoreanism in Book A, except 

of course the Table of Contr8ries mentioned above, MUST belong to 

one and the same school. As e.n example of this random selection of 

references I cite the following. 

Raven distinguishes two successive Pythagorean schools, of which 

. the earlier identified Numbers ahd things, which he illustrates by 

987b28, 5 and 98;6al7, that Numbers were 1 matt.er'. 6 Further, for immate· 

rial concepts they spoke of things im.i tating Numbers as in 98 5b29 
\ 7 8 

and 987bll-2. ./ill these references comefrom book A, and yet he says 

that 985b23-6a2l, i.e. A.v, refers to Philola.us, 'other members of 

the same_ school' meaning an earlier generation. But if the 1 others 

of the same school' are the earlier generation, and the Pythagoreans 

of the preceding portion of A.v are those of a later generation -

the school of Ph1lolaus - how can he use refdrences from this 

passage and elsewhere in book A, as cited above 1 to illustrate the 

1. Metaphysics 986al6-7. 2. Met. 987al9. 3. Pago 22 above. 
5. Pythagoreans and Elea.tics 48 & 53. 

7. Op. cit.51-2,56 7& 62. 8. Op.c1t. 113-4. 
4. Met. 986a22ff. 
6. Op. cit. 58-9. 
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earlier school which identified things and Numbers? 

The designation of ~his schooJ:.: Before going on to expound our 

inter~retstion of this school, one problem, that referred to as 
--

viii above, remains to be solved. If it is om and the same school 

that Aristotle has in mind in book A, how can he designate it by 
"' three different appellations - Pythagoreans, 'so-calle-d PJlthagoreans 

and the 'philosophy of the Italians'? This discussion fallB into 

three parts: a) the demonstration of the essential identity of the 

last two; b) the demonstration of the identity of the first two, at 

least in book A; and c) the explanation of the term 'so-called'. r 
a) The identity of 'so-called Pythagoreanism' and the 'philO,~l 

sophy of the Italians': In A.v1 Aristotle makes a back-reference to 

De Caelo ii.l3, where an astronomical system is expounded identical 

with that noticed there. The det.a.ils of this system do not here 

concern us; what concerns us is that he ascribes this system to 
2 

"the Italian philosophers known as Pythae;,orean", where in tte 

Greek the word for 'known as1 1 s the same as that for ' so-called 1 , 

viz.Kit~O~{Yoc.. • The meaning of this word will be discussed under 

c) below. This appellation shows that this school, which is the 

same as that dealt with in book A and similarly dubbed there, was 

specifically the Italian school, and that it laid claim to the 

t1 tle of Pythagorean, generically as one might say. So in 987a.lO, 

987a31 {i.e. A.vi.l) and 988a26-7 Aristotle names the school as the 

Italian, and in 985b23 (i.e. A.v) and 989b29 (i.e. A.viii) as the 

'so-ca.lled Pythagorean 1 • 

b) The identity of 'so-called pythagoreans' and Pythagoreans 

in book A: It is unnecessary to detail the places in book A where 

Aristotle name~his school as simply Pythagorean, since that has ~-~ 
been sufficiently dom in the summary of page 26-7 above .• Assuming 

that there was a reason for the addition of 'so-called' where it is 

fo~~d, for Aristotle is hardly verbose, one might say that he uses 
· saye the shorter term in order to save e word, but a more likely explana-

tion is that there was more than one school which claimed to be 

Pythae,orean~ This Itaiian school claimed to be Pythagorean - so that 

they could be called Pythagoreans -, but Aristotle feels now and 

then an urge to distinguish this school from the other or others 

by an epithet -'so-called]'- the force of which will be discussed 

under c) below. At this point we need to show that Aristotle knew 

of another school which claimed to be pythagorean, and the proof 

of this is found in 986a.22: 11 0THER MEMBERS of the same school 11 .Aga1n, 

in Metaphysics l09lal5-8 the Pythagoreans are said to "say plainly 

that when the One had been constructed, whether out of¢p1anes or rf 

surface or of seed or of elements which they cannot express, 

1. Met.986al2-3; cp. editor's note ad lac., referring the readfer 
to De Caelo 11.13. 2. De Caelo 293a20-27. 
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1mmedia tely the nearest part of the Unlimited began to be con strain­

ed and limited by the Limitu. N.ow the variety of modes in which 

the One is here said to have been constructed can hardly refer all 

to one and th.e same philosophy, since, whatever may have been tre 

case with planes and surfaces, Seed at lesst, as the manner of the 

construction of the One, is not compatible with its construction 
' 1 

from elements. It is perhaps this feeling that led Ross to state 
\,.C\ 

that "Aristotle's suggestion as to the mode of composition offb £Y 

is not necessarily based <in any Pythagorean doctrine, but may be his 

own conjecture." However that may be, either, if not both, of these 

passages indicates that Aristotle knew of more .than one Pyth~ oreo.n 

school; so that the school of book ''A was known es Pythrg orean, but 

Aristotle chose to distinguish it from the other Pythagorean school 

or schools by the addi ti· on of the epithet, ' so-called' • The reason 

for this addition lies in the meaning which he assigned to that word. 

c) Explanation of the term 'so-called,' K4:)..o~jA-rvoL: 
There are three different ways in which co mrnen t.ctors have explained 

this word. i) In his note ad loc. Tredennick
2 

sta>tes, "Aristotle 

seems to have regarded pythagoras as a. legendary figure". He gives 

no a,tuthority for this, but his remark reminds one of De Anima 410b 

22ff (= Dials 66Bll). This reads, "The same objection lies against 

the view expressed in the SO-CALLED Orphic poems", and Philoponus. 

explains the reservation a.s referring to Aristotle's doubt whether 
the author of the 'poems really was Orpheus, since Orpheus was a 

legendary figure. 3o also Raven', 3 that Aristotle· considers PythagorBG 

legendary. But this wilt not do for two reasons. Firstly, the word 

in the De Anima passage is notK"'l).ou'jtrvc.J( but~t7~rc'Poc f , and 

secondly if Pyth~~oreans were so-cal~ed ~cause Pythagoras was 

considered legendary, then this epithet should- b~ or could be 

applied to any Pythagorean school whatsoever, but I hope .to make it 

clear in the course oi this chapter that Aristotle so dubs only the 

Italian school. 

ii) Cherniss4 takes the word toimean no more than that the 

Pythagoreans were simply so nCDned, i.e. 'so-called Pythagoreans' 

is a mere per.iphrasis meaning si! mply 'Pythagoreans' • He cites 

Aristotle',..'Poli tic.S 1290b40, "the food-producing class, who are 

CALLED husbandmen." This undoubtedly fits such an expression a.s 

"the Italian philoSJ phers known as Pythagorean" or "who are C) 

CALLED Pythagorean 11 , but here tCIII),.Jfc""o<. has the force of a p~t 
participle; in the ttso-called Pythagoreans 11 it is an epithet. In -- ---any case the word could have two meanings or uses, am an example 

will be cited in iii) below where the word means more than this. 

1. Aristotle's Metaphysics II.483 ad l09la15-lB. 
2. Aristotle's Metaphysics, Loeb Library Edition, !.32 note a; cp. 

Ross, Aristotle's Metaphysi. cs !.143. 3. ·Pythae;;oreans and EftBx:t:i:Ex 
Eleatics 16. 4."'Aristotle' s Criticism of the Pre-Socratic 
Philosophy 38 4-5. 
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ili) Frank1 takes the • so-called' as an epithet in tended by 

Aristotle to distinguish this scientif.ic school flO m the gm;uine 

religious pytha.e,orean oo mmuni ty; this wets not a genuine Pytheg ore an 

school at all, but e,scribed their doctrines to Pyth~ora.s to get 

the weight of his a.utho:di. ty. Frank probably goes too far in denying 

that this school was Fythsgorean at all, but I think he is correct 

in interpreting 'so-callel'' to mean that Aristotle doubts whether 

their tenets go back to pythagoras himself. If, as we said above, 

ther..e was more than one pythagorean school, and if one of tbse was 

that of the genuine followers of Pythagoras, then one. other school 

which cla.irned to be Pythagorean, but which Aristotle denied or rather 

doubted to be really pythagorean ,might well be distinguished by him 

as a .~'so-called Pythaesorea:ll school". }(Just how such a school could 

claim to be pyth81::,orea.n and yet _Aristotle doubt that claim, cannot 

be demonstrated from Aristotle's works, so that this question can 

well be left over for Part II. But to substantiate this interpreta-
- . ( ' .F. .. (~-,.-tion, I pol.nt to Herodotus II.81 :dfto)..o7tot~fl>c t ...,_C(OI4 ocq-.<. 

'0f?{)<~(oitl"'- 1(4">..tof'/~'~<c-(. Ktt:- ba~<Kocci'(~ £.oa~( S·/ Ac'yvJ/-
, ' i"'t. (J , 2 

(< lXlJ"<. K&(,c ''"174 YtJ/f<o'<7><.. This Dodds translates:"These Egyptian 

practic6s agree with the practices called Orphic and Dionysiac, 

which really origina.te in Egypt end s:ome of which were brought thence 

by pythagoras". Now it seems to me that ;,-;o-' .. fld{cl( o;~, ICet>..tt>}'/~cH (7"-t. 

1f? not just a periphrasis for -.CJ/'.t<Ko(~c.. , but that there is a 
. I 

definite and decided contrast between . ' called' , l(q}\'1 oft JY'oc: t>- ( , and 
' I . ' 

'really', ~ou~< dt . In other wor·ds, Herodotus says these rites 
\ 

are CALJ.. .. ED Orphic but are REALLY Pythagorean. Applied to the phrase 
I 

here investigeted, I would say that the force of the word in question 
\ 

is that the philosophy of the Italians was not REALLY Pythagorean in· 

the strict sense of the word, i.e. the philoro.phy that pythagoras 

originated and . taught, but only CALLED Pythagorel'm, 3 either bepause 

it laid false claim to that appellation or in default of some other 

name. Hence, while any Pyt.hagoref1n philosophy whatsoever, whether 

really Pythagorean or only so called, coul4s be E:lld:l:Hii referred to as 

Pythagorean, only the philosophy of the Italians, which was not 

really Pythaeorean but only so called, could rightly have its prove­

nance doubted by being referred to as •the so-called Pythagorean• 

philosophy - unless of course there was more than one such philosophy, 

which has, to my knowledge, never been asserted. 

We turn now to an exposition of tie doctrines of' this schooli, 

but with this reservation, tin. t our object 1~ notto attempt to disco­

ver what they re~lly were, but only es Aristotle conceived them. 

1. Plato und die sogenann ten Pythagoreer 69. 
2. The Greeks and the Irrational 149 note 96. 
3. That is, in Aristotle's opinion, just as the quotation above is 

only Herodotus• opinion. 
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Section 1. Exposition of the 'Philosophy of the Italians'. 

Evidence: Now if, as we have shown above, the whole of book A, 

except the digression concerning •other members of tre same school', 

deals with ore and the same school, that of the 'philosophy of the 

Italians', then an important corollary follo'Ars, namely, that this 

book will form the primary source for what Aristotle understood by 

this philosophy. And it must again be stressed that we are here 

concerned solely with what Aristotle rm ant, leaving over for part II 

the task of checking the historical correctness of his conception& 

This will have the advantage of enabling us to take his evidence at 

face value, allowing of course, where necessary, for a.ny obscurlilties 

of expression which mny need elucida.tion, but without any ref!.ction 
1 oli whether he misunderst·ood, misrepresented or even invented. To 

this primary body of evidence can further be added those passages 

in his works where various tenets are ascribed either to the Italians 

or to the 1 so-called Pythagoreans', since tit ha.s been shown thti.t 

these are the designations which he applies to this school. But 

since there was more than one school called or laying claim to the 

name pythagorean, any passages referring to Pythagoreans E1 mply, 

much less anonymous references which commentators ha..ve ascribed to 

the pythagoreans, must be regarded with suspicion so far as concerns 

their being a source .for the philosophy here dealt with. The only 

criterion for such passages as relevant evidence will be their 

consistency with the results derived from the .study of the primary 

sources, and such as are thus consistent therewith can be regarded 

as secondary sources, but must be treated with caution. 

The core, then, of our evidence, the primary sources, will be 

book fA.- that is, exclud1ing unhelpful short references, A. v., vi and 

viii,- a.nd De Caelo 284b6-8, 29320-27, Meteorolog¢y 342b29ff and 

345a14ff, which are ascribed either to the Italians or to the 

' so-called pythagoreans• • But actually no account need be taken of 

three of these since they do not form any part of the system, so to 

speak, expounded in the other body of evidence. These are, namely, 

De Caelo 284b6-8, which says that they call om portion of the sky 

the Right and the other the Left; Meteorology 345a14ff, which gives 

a •pythagorean' myth about the Milky Way; and Meteorology 342b29ff, 

which gives their view of comets and its application to the rare 

appearance of Mercury. The evidence will be dealt with not in 

order of pagination, as it is repetitious amd confused in lay-out, 

but systematically so as to unfold their philosophy topic by topic. 

We begin by examining the procedure characterist~c of tlltschocal, 

l. See Appendix for Chemiss' allegation that Aristotle invented 
the account of the Pythagorea.ns of the Essence in order to bolster 
up his equally fictitious allegation of Pythagorean influence on 
Plato in •~taphysics A.vi.l. 
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which is differently expressed, but all to the same effect, in 

four sepa.eate passages. 

a.) The Proc.~qure Characteristic of this School:.. 

A.v.985b24-26: "The so-called pythagoreans who were the first to 

take up ma.thematics, not only advanced this study but ••••• thought :t:t : 

its~rinciples were the principles of all things •••••• " 

A. viii. 989b29-990a8: ''They treat of principles and elements stran­

ger than those of the physical philos:> phers (the reason is that 

they got the principles from non-sensible things ••••• , the objects 

of mathematics); yet their discussions and investigations are all 

about Nature ••••••• With regard to the parts and a.ttri bute s and 

functions (sc. of the hea.vens), they observe the phenomena, and use 

up the principles and causes in explaining these. But the causes 

and the principles which they mention are sufficient to act a.s 

steps even up to the higher realms of reality, and are more suited 

to these than to theories about nature." 

A.v. 986a3-8: "All the properties of numbers and scales which they 

could show to agree with the att~ibutes ro1d parts and the whole 

arrangement of the heavens, they collected and fitted into their 

scheme, and if there was a gap anywhere, they readily made additions 

so as to make their whole theory coherentV 

De Caelo ii.l3. 293R25-27: '"In this way they are not seeking for 

theories and causes to account for observed facts, bt.t rather 

forcing their observations and trying to accommodate them to 

theories and opinions of their own." 

These passages show that1these Pythagoreans were THE mathemati­

cians of Ant6quity, and, carr4ed away by zeal for their subject, 

they interpreted nature in terms of mathematics. Having determined 

what were the principles of mathematics, they applied these to 

nature, so that, instead of trying to account for observed facts, 

they did not hesitate to fore~· their observations to su~ their 

mathematical theories derived ;a priori, and where thj.s was irnpos.st 
, 

s:tble 1 t was S> much the worse for na tute - they simply made such 

additions to their body of data a.s were recpJ.ired to make a coherent 

theory of¢ nature. One can further dist·.inguish certain different 

departments of their conception of nature. On the one hand were tm 

properties of numbers and of scales, which probably belonged to 

their a priori deduction of the principles of mathematics, and on 

the other one can distiggu1sh the attributes, the parts and the 

whole system (or the functions) of the heavens, to which these 

principles were applied. It is not quite clear what Aristotle means 

by 'parts and attributes of the heavens•, 'but •the whole arrangement 

of the heavens' can fairly, I believe, be referred to the number 

and order of the heavenly bodies. But the closer examination of all 

this must be left over for detailed treatment below. 
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b) The Three Modes for EXf!lainin~ the Existence of Sensibles. 

We have seen in the Introdut1on1 that there are three modes for 

the relation subsisting between things and Numbers, wh:b h have been 

variously interpreted as the key to the Pythagorean conception of 

Number, either as things themselves, as ideal patterns or as 

composite entities formed from elements. All three seem to be 
2 attested of one and the S8me school, since 987b27-28 has been :bl:i:Jir 

interpreted to mean that Numbers are the matter out of which things 

are composed, 987bll-123 to mean that Numbers are ideal patterns, 

and 986al-24 that Numbers, like sensibles, are composed of 'two 

elements. If· taken in these senses, ther·e is no doubt that Cherniss5 

is correct when he says: "Aristotle's account is self-contradictory, 

for he represents 1 t (i.e. the distinctive feature of pythagorean­

ism) as identifying Numbers and physical objects, as identifying 

the principles of Numbers with the principles of existing things, 

and as making things imitate Numbers •• · ••• The certain point is the 

incompatibility of the thesis that things are Numbers with the other 

two ••••• If Numbers are things consisting of a group of units (i.e. 

points having position), neither !{umbers not things derive from 

higher principles, and there is no meaning in the elements of Number 

being the elements of things •••• Things imitate Numbers again is 

different from the identity of Numbers and things. tl As just stated, 

Cherniss is quite correct: according to the current interprettt ion 

of these three modes,i.e. as here expounded by Cherniss, Aristotle 

is guilty of ascribing to this school three tenetswhich are mutu~ 

ally contradictory, and as the contradiction could hardly have been 

held by the Pythagorean:s, as 1 t\ is too obvious, Aristotle's evidence 
6 

would seem to be valueless. Nor. would Cornford• s solution, that 
11Ar1stotle, in speaking of the pythagoreans, sometimes refers to the 

original VI centfary system, sometimes to the later doctrine, and so 

seems inconsistent, e.g .• in saying that sensibles imitate Numbers 

and yet actually are Numbers, n .offer an escape £rom this dilemma, 

since, according to MY hypothesis, all three passages belong to one 

and the same school. 7 Nor~trom a methodological point of view is 

Burnet's interpretation8 more successful. For while he attempts to 

ind ude all three • incompatible' modes in one theory, he can only 

do so by dismissing the last - that the elements of Number are the 

elements of all things - as "only Arisfr.otle' s way of putting it 11 ; 

but methodologically speaking, there is no reason why he 81 ould not 

have said that 'things are Numbers' is only Arist~tle' s way of 

expressing the compos1tio~ of things and Numbers from the same 

elements. 

1. See pages 3-7 above. 2. "The things themselves a.re Numbers'' 
3. "(Things) exist by Imitation of Numbers". 
4. "The elements of Numbers a.re the elements of all things." 
5. Aristotle's Criticism of Pre-Socratic Philosophy 386-392. 
6. Classical Quarterly XVI.l38. 7. See pages 26ff. above. 
8. Early Greek Philo£ophy 332-3. 
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We must, thfl'..n, a.ccept all three references for the sa.me 

. I 
pythagorean philom phy and determine what Aristotle meant by each; 

and .,f the three modes, as Aristotle conceived them, turn out to be 

incompatible, then Aristotle's evidence, in this respect at least, 

must be quite unreliable. But I think that it. is the modern critics 

who are in the wrong. Let us begin with 987b27-28. 

1. "Things ere Numbers 11 : The error that modern commemtators 

make is either, like Ra.vcn1 , to make a. satisfactory examination of 

the doctrines of what he ca,lls 'the early school', and then seek 

confirmation of these doctrines in Aristotle WHEREVER THEY GAN BE 

FOUND. &>, correctly I believe, ascribing to this early school the 

tenet that things consist of Numbers ha.v·ing magnitude, he cites 

987b27-28 as evidence for this. But since on Ramen's own hypothesis 

Metaphysics A.v-vi must refer to a later school - since the •others 

of the same school' of 986a22-26 are taken to refer .to his early 

school2- he is committing a methodological error in using a passage 

referring to the later school to co~roborate the earlier. or like 

Cherniss, 3 to use Aristotle's evidence to determine what Aristotle 

means, but to use for this purpose PASSAGES SELECTED AT RANDOM. So 

he says, 11 The meaning Aristotle gives of the identity of things and 

Numbers is that bodies consist of aggregates of points h8Ving 

position." For the former he uses, indeed, 987b27-28, but for the 

la.tter, which is supposed to reveal Aristotle's meaning he uses 

passages in a much late.r part of the Metaphysics, which have nothing 

whatever to do with the 'philosophy of the Italians.• Hence, to 

avoid these errors, we must confine ourselves to what Aristotle 

meant, and in determinin& this we must confine ourselves to the 

passages listed on page 32 _abov~. If we do this, we shall find in 

this body o.f evidence two and only two stat~men ts which could be 

taken to bear witness that things are Numbers, as distinct from 

the heavens being a N~m~er or t~at Justice etc. a.re or resemble 

Numbers, which are something 
1
qui te different. 

The first of these .is the reference under discussion, 987b27-8: 

ttThey say thaf the things themselves are Numbers. 11 Now taken out 
1 ' 

of their context, as Raven has done, the,se words might indeed seem 

to irr.ply that a pyramid is 4, a -mnn 250, or such like. But if we 

examine the context, we .see thet this is not Aristotle's meaning. 

This runs: upeculiar to Plato is his view that the Numbers exist 

apart from sensible things, while (the Pythagoreans) say that the 

things themselves are Numbers. n This tenet, then, must. be interpre­

ted IN CONTRAST TO WHAT PLA'l'O ASSERTED, for it is only introduced 

for the purpose of contrasting.Pleto's.Number with that of the 

Italians. Now Plato held both that Ideal Numbers and mathematical 

numbers were separate, as immaterial etttti ties, :from sensible number:: 

1. Pythagorean s and Elea tics 4 5 & 48. 2. Op. cit. 11, cp. p. 28. 
3. Aristotle's Criticism of Pre-Socratic Philosophy 389. 
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If Pythagorean fiumbers, then, were not such separate immaterial 

entities, then for them •the things themselves were Numbers', i.e• 

Pythagorean Numbers were phenomenal numbers or sensible numbers or 

material numbers, as they have been variously termed. This does not 

mean that things a.re composed of unit-points having magnitude or 

that man is the number 250, whatever that might mean, but simply, 

as :Aristotle himself says, that the only number for the pythagoreans 
. 1 

was a number of things, and no more. So Euclid's definition of' 

number2 as an aggregate composed of un1 ts. But these units were, 

for the Pythagoreans, sensible things, cows, horses, bricks, etc., 

any aggregate of which was a number, and this was the only number 

that the Pythagoreans knew - they did not hold separate, immaterial 

Numbers, as Pl~to did. 

The other reference is quite different. It is 986al6-17, and 

runs as follows:"Evidently, then, these thinkere also consider that 

Number is the principle both as MATTER for things and as forming 
. 3 

both their modifications and their permament states.n Now I bell4ve 

that this passage also has been misunderstood and misapplied by 

modern critics. Nevertheless Ros~ is correct that, as opposed to 
'11 .. ~I'J: 

Matter,7TqcY7 "'rf ICt:t' t)Ctr (which he explains as distinguishable 

only as temporar·y and permament modifications) represert a formal 

cause. Now as Rr'J.Venr points out, such terminology must be Aristotle's 

conclusion, and not a verbatim report of pythagorean beliefs. Hence, 

the correct procedure is to discover what tenet Aristotle had in 

mind when he made this deduction, and what grounds 1 t afforded for 

this deduction - and the source for this must come f rom book A, not 

M and N, unless the latter can be shown t.o refer to the same Italian 

school as A. This can be done by .a comparison of two other passages, 

orie of which explains the· other. 986b6-8 :ttThey seem, however, to 

rabge the elements under the heed of Matter; for out of these as 

immanent parts they say SUbstance is composed and moulded. n 987al7-

19:"1nfinity itself and Unity itself were the. substance of tm thingf· 

of which they are predicated. This is why Number was the ru. bstance 

of all things." That is, because the pythagorea.ns said that tre 

elements, Infinity and Unity, were immanent parts out of which 

sensible things were composed, •Aristotle ranges these elemm ts 

under the head of Matter; and, although not eEplicit in these 

passages, Aristotle deduces for the purpose of his attempt to 

discover anticipations of his four causes, that lmecause this Unity 

and th.is Infiiity were the elements of Numbers, Number was the 

substance of all things, and that is what he means by saying that 

1. van der Wielen, Die Ideegeta.llen van Plato 40 note 49: 11 3:> in 
Aristotle,df'tlftqf C?.Jl be translated 'aantal'"· 

2. Euclid, Elements VII. Definition 2, quoted by Cherniss,Aristotle'E 
t£._ , I' 

Criticism of Pre-S:>cratlc Philoa:>phy 387. 3.1fa ..... / 1"'1 Ke:ec ~rHr. 
4. Aristotle's llletephysics I.147 ad 986al7. 5/. PythagorElans and 

Eleatics 60. So Cberni ss, Aristo+,le' s Criticism of Pre-Socratlc 
Philosophy 45. 
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1 principle as Matter. (Its 

in 2 below.). 

status a.s formal cause will 

Hence, there is no evidence in Metaphysics A that this school 

held either the identity of things and Numbers, as that is usually 

•derstood, or the composition of things from Numbers, much less 

units, having magnitude • An examination of the evidence enables us 

to conclude onjy tho.t Pythagorean Numbers were phenomenal numbers, 

and that because they held that all things were composed of the 

same elements as Numbers, Aristotle d.educed that they could fairly 

be said to have used Numbers, ultimately as the substance of things,­

as the Matter of sensible things. Aristotle says 'things are Numbers' 

but the context of' this sentence shows tl1a.t he means that their 

Numbers were phenomenal numbers, bathing more; he says 'Number was 

Matter', but an examination of releNent passages shows that this is 

his deduction from their tenet, that the elements of Number are the 

elements of all things, and was deddced in order to place their 

philosophy in some relation to his own - they had not conceived a 

material cause, but Aristotle thinks that they anticipated its 

discovery by constructing things out of elements as immane~t parts. 

Let us now turn to the question of Imitation, which incidentall} 

raises the interpretation of Numbers as formal causes, which was 

mentioned at the top of this page. 

& "Things exist bl Imi_:!!ation of Numbers~. 

one might be inclined to interpret Imitation in the natural sense 

of the word as implying that Numbers are separate from things and 
2 serve as their pa.tterns, so that,- as Burnet deduces, pythagorean 

Irni tat ion left the sensible and the intelligible as two separate 

worlds, from which it is but a short step to the hypothesis of a 
3 ' . . 4 

Pythagorean Theory of Ideas. But, as Cherniss points out, this 

asserts agreement with Plato on the one point where they actually 

differed - Aristotle is very clear that pythagorean Numbers were NOT 

separate as Plato 1 s were. 5 And yet, since patterns must be separate, 

it is difficult to see how they could have been "patterns imitated 
6 by things without being separate," as Robin believes they were. 

SUch difficulties arise when we try to interpret what Aristotle 

meant notfrom ~ristotle 1 s words, but from preconceived conceptions 

either of Pythagoreanism or of the implications of the terms he 

uses. The correct procedure is to seek his meaning from his text 

alone; hence we tmrn to 987bll-12. This reads: "The Pythagoreans 
I 

say that things exist by Imitation (,._.'f?c-t.c.. ) of Numbers.n 

1. SO Cherniss, op. cit. 225: "Since the pythagorean principles aee 
immanent, Aristotle concludes that Number is Matter ••••• so that 
all things consist of Numbers" - the last transcends the evidence. 

2. Greek Philosophy 166. 3. See page 4 above. 
4. Aristotle's Criticism of Pre-S::>cratic Philosophy 392. 
5. See pages 35-6 above. 6. Greek Thought 56. 
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This reference hardly enables us to determine Aristotle's 
' 1 

meaning, am were Cherniss correct, that this is the only place 

where Mimesis is applied to the Pythagoreans, one might despair of 
-

reaching a decision. But Ross2 has referred us to 985b33, and he is 

right. For Aristotle has given a fairly full account· of what he 

understood by Pythagoreanism in A.v, an:l he would hardly omit from 

that account all reference to this tenet, and introduce it wit•out 

explanation here, where he begins to set out the resemblances and 

differences between Platonism and Pythagoreanism, which to a certain 

extent was the purpose - at any rate one of the purposes - of the 

account of Pythagoreanism in A.v. 

Things m_2,delled on Numbers: We find. then, an anticipation of 

this Imitation,f''f'?rTc { , in 985b32-6al:nS1nce, then, all other 

things seemed in their whole nature TO BE MODELLED ON ,~{w~cH w~~a.c., 
Numbers, and Numbers seemed to be the first things in the whole of 

Nature •••• n Now that this isAwm t Ariet otle had in mind when in 987b 

11-12 he talkelof Imitation,f'/;'??cf, appfears from the Greek. This 

word is a derivative of tre verb f"'t?Zctrt1-a~, •to imitate or copy' 

and in 98 5b32-6al ~fwf' "' C:Ztrt9a~ comes ft.'rom tlf.itnn avr, 'to make 

like'. Literally, tPcen, since it is the perfect passive infiinitive, 

this word means 1 to have been made like', and if sensible things 

•have been maS:e like' Numbers, they are in fact 'imitations' of 

Numbers, and Numbers are separo. te -· not as patterns, but as groups 

ofthings. 3 'I'his hardly advances the rolution; but a further. examina-

tion of the context of this passage grings us to the heart of the 

matter. For this sentence refers ,back to a fuller statement, similar 

in expression, but elaborated by .an important par.a:athe sis. 

The example of Justice: This is 985b26-3l:"S1nce of these 

principles Numbers are by nature the first, and in Numbers they 
(. /., I 

seemed to see many resemblances, or· o, ""fA-~ 7'"ec.. , to the things 

that exist and come into being - more th8n in Fire and Earth and 

Water {such and such a modification of Numbers being Justice, another 

being Soul and Reason, another being Opportunity - and similarly 

almost all other things being numerically expressible) •••• " Again, 
c , 

'resemblances', cij'o'~-Vftt:r7"ec., is derived from the same verb as 

d. t/· wr OL tZ~ Jt:c (_ . Therefore;' we are justified in turning to the 

parenthesis here for the source of Aristotle's statement that things 

imitate Numbers. This me a.YlS in effect a colla ction of passages where 

certain modif1ca tions of Numbers are attributed to Justice, etc. 

~And the most obvious of these is in tm recension 4 of parts of book 

lA, viz. book M, where we have M.1 v .l078b21-3, much to tm same effect; 

1. Aristotle's Critici: sm of Pre-Socrat·ic Philom> phy 392, and 
Aristotle's Criticism of Plato 193. 2. Aristotle's Metnphysics 
!.163 ad 987bll. 3. Pages 35-6 above. 4. See Appendix. 
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"The Pythagoreans had before this treated of a-few things, 1 whose 

definitions - e .• g. those of Opportunity, Justice or Marriage - they 

connected with Numbers." 

985b26-31, our immediate source for Aristotle's conception of 

Imitation, illustrates the resemblances which the Pythagoreans JI-i.aw 

between things and Numbers by certain specific examples, among which 

is Justice. That is as far as the passage goes. But l078b21-23 

connects the attribut~on of Numbers there hin~ted at explicitly with 

the def:ini tions of certain things, among which is Justice. Hence, to 

understand what .Aristotle neant by Imitation, it is necessary to 

discover what was the Pythagorean definition of Justice - this one 

example will suffice - and then" to see in what way this definit1'on 

was or could be connected with Numbers. 

Now in Nicomachean Ethics 1132b21-3 the Pythagoreans are said 

to have defined Justr'ce without further qualification as Reciprocity. 

This is explained .in Ma.gna Ma.rnlia 1194a29-31 thus:"Reprisal is a. 

kind of justiceJ, but not in the sense that the Pythagoreans meant; 

for they thought it was just that whatever one did that same thing 

one shouJd suffer in ret.urn." The pythagorean,t definition of Justice, 

then,was Reciprocity in the sense that whatever one did one mould 

suffer in return .• Now the a:>nnection with Numbers is given in Magna 

Moralia 1182all-14:"Pythagoras was the first to under*6ke to speak 

about virtue,. referring the virtues to numerical relations. But in 

this he f: erred, for Justice 1s not the equally-equal Number." That 
. 2 

1 s, as Ross has explained it, Justice is to treat another in the 

same we,y as he ba.s, treated you - Reciprocity - arid as Number is the 

simplest and most intelligible reality, the first thing of which 

this can be predicated is 4 - the equally-equal as being twice two -

the fit-.st product of two factors that treat each other 1n the same 

way. With this in mind, let us return to the original source. 

In both 985b32-6al and 985b26-31, besides the statement that 

things were modelled on or resembled l~umbers, 1 t is said that 

Numbers are by nature the first of all things. This is the reason 

why Num~bers and not anything else were connected with the d efini­

tions of all other things. Hence, these passages could be paraphrased• 

somewhat as follows: It was supposed that all things could be 

brought into a connection with NU!'nbers similar to that which was 

actually done only in the case of some few concepts, such as Justice. 

1. Part from the list being sl...igbtly different from that quoted 
before, it is remarkable that· Arist.otle here says "a few things", 
whereas he had before said 11 almost all other things". Perhaps in 
M • .iv Aristotle minimises the achievement of the Pythagorean s since 
he is here concerned with showing that SbcratesU contribution was 
the defiUtion, which the Pythagoreans anticipated only in a few 
cases. But it seems to me that tase expressions are not really 
inconsistent - the Pytha.goreans SAID that almost all other things 
were numerically expressible, but IN PRACTICE they connected 
c1efini tions with Numbers in only a few ca. ss s. 

2. Aristotle's Metaphysics !.156 ad 987a22. 
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For this, baing def:f.ned as rlec1proci ty, in the sense of one treating 

another in the same way, w~s connected with the number four, which 

ns the equally-equal, thrt is, the product of t~o factors which 

treat each other in the same 'itay, was also an example of Reciprocity .. 

Number was selected in this conacction because 1 t wo..s the fk st. of 

all things, so that as the firr.rt.r)'.a~'r«.7lrilovlo\ it was THE 
' n , 1 
a.l"i'-1Tt71o,uo~ • It is thio resemblance which tho Pythac:~oreans 

affected to see betvreen things and Numbers the t Aristotle cnlls 

Imit~tion. 

Their nethod of Oe€in1t1on: Now this is prec~ely the method of 

d.efini ti on ~ascribed by Aristotle to the pytha.goreann in 987a2~-G: 

ttRegarding the question of Essence, they began t.o make statements 

a. d definitions, but t,reated the matter too simply. For they thought 

that the FIRST SUBJECT of which n given defin1ti"on WRS predicable 

was the substance of the thing defined, as if one supposed tm. t the 

1 double' and the 1 2' v1ere the same beea.use 2 is the FIBST THING of 

v.hich 'double' is predicated." And this takes us forward to the 

last step, that, as connected with the definition, Aristotle lnter­

predied Number in the Pythagorea.n philorn phy as the Essence. He so.ys 

that ttthey thought (the Humber) T~as the substance of the thing 

defined, ~1 but it is umlikely thet the Pythn0 oreans used the word 

'substance' or had any conception c:f what Ar1.stotle mean~ by that. 

In other words, a.l thou£h Aristotle attributes to tho pythagorenns 

the conception of Numbers o s the substances of things, 1 t seems more 

likely to have been his own deduction in order to restate Pythaeo­

reaniEm in terms of his own C3.tegor1es. And this brings us back to 

his interpretation of pythagorean Number as the formal causs, 

touched upon on pages 36-/J-7 above. Let us justify this. 

Number as the Essence •. 987a2G1-6 states thnt by the pythagorean 

method of definition a number was mado the Essence of the thing 

defined. When, then, in 985b26-31 be says that the Pythagoreans saw 

many resemblances in things to Numbers, our argument above indicet es 

that he must have meont the connection of the characteristic of a 

def'1n1endum with that Number as its'Essence 1thich displayed the same 

characteristic. But it is not clear haft this can be described as 

the modelling of things on Numbers - Just:i.ce is not made reciprocal 

because 4 is reciprocalmr even in the same way: it would still 

have existed and have been what it 1e even if the pythagorea.ns had 

been unable to count. Hence, it seems to me that it was not the 

Pytha§oreans who said that things exist by Imitation of Numbers. If, 

then, Aristotle says so, this must be his own intarpretaj!tion of 

Pytha[oreanism. However that may bet we ma.y ask how he can conceive 

this method of def1tlit.1on ns Imitation. The answer lies in his own 

conception of Essence as the substance of a thing, 1ts formal 

pr1oo.1ple, tha.t which determined. its characteristic nature and 

1. Sen previous page, note 2. 
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appearance. Thus, when he £mys that the pythagorean definitions 

-..... 
were an anticipation of his own formal principle, the Essence, it 

meens that he is interpreting such Numoors as 4, in the case of 

Justice, as its Essence, just HS in the passage last quoted 2 is t:te, 

Essence or substance of 'double.' 

Therefore, we concl. ude thAt the pythagoreans defined, to use a 

specific example,, Justice as Reciprocity, and then connected this 

defini11lon with a Number, the Number 4 whiik is the fir'st-, case of 

Reciprocity. Because Ar1.stotle sees anticipations of his formal 

cause in the deflbn1t1.on, regsrding the Essence of the definj.endum , 

as its form he deduces that the pythagoreans anticipated him by 

making Numbers the Essences of things. And be cause he thinks that 

things could be regarded as modelled on their Essences, he compares 

HIS INTERPRETATION of Pythagoreanism with Platonism in 987bll-12, 

saying that the pythagoreans made things exist by Imitation ofNumbers 

This interpretation of what· Aristotle meant by Imitation is 

not without precedents. Thus, Cherniss1 states that Aristotle•s 

evidence that pythagorean Number is the cause of substantiality was 

me~nt to show an anticipation of his own. formal cause, and this 

leads to Imitation. Also Milhaud, 2 that Mimesis has a. special sense 

as the external reflection of an internal reality andth:is is what 
. 3 

Aristotle calls the formal cause. Finally, Ross, that the pythago:-

reans recognised the formal cause, but this was marred by the 

supposition that th.e first thing to lthich a defllnition applied was 

the Essence, and Aristotle calls this relation of thing to formal 

cause Mi.mesis as in 987bll-12, which he connects with 985b32-33, that 

all things a.re made like Numbers. 

3. '1The elements of Numbers are the' ftlements of all 'thing.!!_" 

We have seen above 4 that whereas Burnet 5 dismissed the tenet that 

the elements of Numbers are the elements of things as only Aristo­

tle's way of expressing that things are Numbers, he might just as 

well have argued that the tenet, that things are Numbers, was only 

Aristotle's way of' expressing that the elements of Numbers are the 

elements of things. Indeed, our examination of the evidence does not 

give any grounds for believing that the Italian philposophy made 

much use of the identity of t.h1ngs and Numbers. The same¢object1on 

applies to Cherniss 1 remark
6 

that this temet is Aristotle's recasting 

owing to his inability to tmderstand things as Numbers. But what is 

there diffi.cult to understand in this, when, as Cherniss interprets 

it, it means nothing more than that bodies consist of aggregates of 

points having position? Tftis 1s no more abstruse than Atomism, which 

is one of the simplest of f-lll philosoph1c'3.l systems. Elsewhere he 

1. Aristotle's Criticism of' Pre-Socratic Philosophy 46. 
2 • .Les Philosophes G~ometres de la Gr~ce 105-6. 
3. Aristotle's .lilletaphys:r_cs I.l47 ad 986a17. 
4. Page 34. 5. Early Greek Philosophy 333. 
6. Aristotle's Criticism of Pre-Socratic Philosophy 389-390. 
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1 " saY,s this tenet is Aristotle 1 s deduction since he reconstructs 

why the Counter-earth was invented - viz.. to make up the number of 

the heavenly bodies to 10. But assuming that this was Aristotle's 

reconstruction, Q.t was made from the mmception df thehea.vens as a 

Number, as Aristotle himself says, and so for from rendering 

suspicious the tenet th&t thepf elements of Number are the elements 

of things, casts doubt ra.tler on the alleged identity of things and 

NumbersL The pa.ssage here alluded to, however, willl afford a. 

sui table starting-point for our investt.gation. 

The 1dent11ty of el;ements a.~_.!!!e ontol£Sical ground of Imitation 

985b26-6a3: As this posse.ge requires careful analysis, I shall 

reproduce it with the addition of tebuler numbers to facilitate 

reference to its parts and to elucidate the relationship of tre 

parts to one another. It consists of two separate sets of premises 

and two conclusions, which can be set 'out as follows: 

First part:- i)ttSince of these pr1nc1.ples Numbers are bp nature 

the first; 

ii} and in Numbers they seemed to see many resemblances 

to the things thet exist and come into being; 

iii} since, again, they sa\:Y that the modifica.tions and 

the ratios of the musical scales were expressible in Numbers. 

Second part:- a} Since, then, all other things seemed in their whole 

nature to be modelled on Huinbers, 

b) and Numbers seem3d to be the first things in the 

whole of nature. 

Condlusions:- 1. The elements of Numbers are the elements of all 

things, 2. and the whole heavens are a musical scale and a 

Number." 

Nov1 premiss 111, unlike the other two, is not repeated in the 

second part, and leads to conclusion 2. One gets a. very ~reat 

syllogism by taking iii as major premiss, the fir&-t· J;>Ortion of the 
1 conclusion' as minor, and the oth~r part as the conclusion proper, 

thus:- The musical scale is a Number, 

The heavens are a musical scale, 

Therefore, the heavens ere ct Number. 

This will be discussed wh.en the Italian astronomy comes under 

review, but the above comclusion is necessary in order to clear the 

ground for the rest of the passage. If, then, premiss iii and 

conclusion 2::1 2 are removed as a syllogism complete in itself, what 

is left? Two premisses repfeated and one conclusion. Thus, premiss 1 

is repeated by premiss b, premiss ii is repeated by premiss a, and 

conclusion l must have bem. intended by Aristotle to comple1t the 

argument. This, it is true, cannot eastly be recast into syllogistic 

form, but the line of reasoning is clear just the same. We have seen 

that the priority of Number ond what Aristotle calls the resemblanee 

1. Op. cit. 45. 
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of things to Numbers refers to the Pythagorean method of definition 

wher«;tby Numbers were made what Aristotle calls the Essence of 

things. Because of this, then, they supposed that the elements of 

Numbers were the elements of things .• But 1 t does not follow that 

~cause things resemble Numbers they must have the same elements. 

And yet the argument points to the pythagoreans having sought to 

find an objective basis for this relation by connecting the elements 

of Numbers with those of things. I suggest that Aristotle's argument 

here sur,fers from over-compression. ~e line of argument suggests 

that the Pythagorev.ns held that both things and Numbers had elements 

and in order to account for the said resemblances, they deduced that 

the elements of each were, if not identice,l, i.e. one by number, 

they were at least one by analogy. Thus, things were ultimately 

constituted from the elements Limit and Unlimited, and Numbers from 

the elements Odd and Even; because things resembled Numbers, e.g. 

both Justice ond the Number 4 were Reciprocity, these two sets of 

elements were made one by analogy - the Odd was analogically the 

Limit, the Even the Unlimited. So 986al7-19:"They Hold that the 

elements of Number a.r:e the Evon and the Odd, and that of these the 

latter is limited and the former is unlimited.'' :Again, 990a9-10: 

"Limit and Unlim1 ted and Odd and Even are the only things assumed 11 , 

with which compare 987rl~~ "They sa.id that there are two principles." 

Hence, it seems definite that the pythagoreans, according to Aristo­

tle, sought an objective basis for the r~semblances between things 

and Numbers in an analogical identification of their elements. 

'lhe :t~nt~ity Of_Odd with Limit 1 et£.:_ Fuztler, they seem to have 

attempted to justify this identification from the figurate construc­

tion of Numbers according to Physics 203al0-16, but this offers some 

difficulties in interpretetion. The passage rcads:"The Pytha.goreans 

identify the Infinite with the Even. For this, they sa.y, when it is 

cut off a."ld shut in by the Odd, provides thimgs with the element of 

Infinity. An indication of this is whr<t happens ~~ill Numbers .. If 

the gnomons are placed around the one, in the one construction the 

figure that results is. always different, in the other it is always 

the same. But Plato has two Infinites, the Great and the Snall." 

While the reading is difficult, the sense is plainfenough: there is 

little doubt that it refers to the configuration of square and oblone 

numbers, which are the sums of the successive odd and even numbers. 

Placing the gnomon around the one refers to 3, 5, etc.J units being 

placed in L-shape around 1 unit, and the sides of the resultant 

square formed by the units thus disposed are alvvays equal in length, 

1. e .. in the number of units on eacp side. For example, the sum of 

1, 3, and 5 (= 9) is represented thus- t;:]: 
In the other case, where gnomons are placed. not around one bu~around 
two units, being tho sum of successive even numbers, such as 4t 6, 8, 
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etc., what results is an oblong whose sides are of different length; 

i.e. have a different number of units, al\?ays varying in 

proportion. For example, the sum of 2, 4 and 6 (= 12) xx2 is 

represented thus- . . . .• 
:--:-:-) . 
• --:1 .I ! 

This interpretation is the majority view, accepted by such 

names as Milhathd, 1 Cornford, 2 Robin, 3 Ross4 and Treden1jick, 5 as JllBli• 

vvell as by Raven, 6 who however offers as the interpreta1tion of the 

identity of Odd with Limit, not the constant ratio between the ~i«m~ 

sides of the square in the case of the sum of successive odn 1lll!ltJd~Rr: 

numbers, but the fact that a line dividing tt.e figure into balves 

passes through, and so is limited by, the central unit of tro 

figure. This, however, does not agree with Aristotle's stateme~, 

as can be seen from the translation given above. A real difficulty, 

however, as Raven points out, 7 is that the whole figure is certainJ.~. 
no, a demonstration of the identity of Odd and Limit, but only of 

each successive gnomon. In other words, the number resulting from 

the sum of 1 and 3 is 4, an even number; from the sum of 4,,3,5 and 

7 is 16, an even number, so that Aristotle ignores the alternate 

even numbers resulting from the sum of suecessive odd numbers. 

If Aristotle is citing an actual pythagoret:m example, the 

fault lies with the Pythagoreans, but it is possible tha.t Aristotle 

has himself provided the example. As Cherniss8 says, the Infinite 

as substance, shortly before the passage quoted, seems to be 

Ari.stotle' s own deduction from Numbers not bei-ng separate, ani if 

so, theequation of Odd with Limit may also be his deduation. This 

is highly problematical, but it does express a feeling of 

dissatisfaction with the example we are dealing with. I would rathel 

say, however, not that the equation of Odd with Limit is his own 

deduction, but only that the example he gives in support of it may 

be his ovm example. There is a. minority schoihl of thought that 

feels that the true reason or illustration given by the Pythagore­

ana for this identity w~s that even numbers were set out 'with equa 
~ ~ , 

legs' ,tli"CJtrX.t ? f , e. g. 6 as ::: and odd numbers as t limping' , 

<Til~~?~"'f , i.e. with one leg longer than the other, e.g. 7 as 

~~~X :::· as is alluded to in Euthyphro 12CD, and is there 

connected with Odd and Evan as the species of Number. 86 Heidel 9 

and Zeller10, which Milhaud thinks to be nonsense. Here the odd 

unit, especially if placed between the two rows, limits t.he 'flow' • 

I prefer this explanation re cause it stil.its the pythagorean genera­

tion of Numbers better than the other example, as will appear·below. 

1. Les Philoro phes G!fom~tres de la Gr~ce 114-7. 
2. Plato ru1d Parmenides 10. 3. Greek Thought 59. 
4. Aristotle's Metaphystcs 1.148. 5. Loeb Metaphysics xvi, note. 
6. Pythagorea.ns and Eleutics 192-3. 7. Op. cit. 189. 
8. Aristotle's Criticism of Pre-Socratic Philosophy 17 note 68. 
9o See Ross, op. cit. 149 and Loeb Metaphysics loc. cit. 
10. M11haud, op. cit. 113-4. 
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parties tn question are subsequent to Parmenides, since it was the 

need to refute his saying that led them to make the fir£ principles 

contra.rie s. It 1 s possible that the • them• incLudes all philosophers 

su bseouent to Pa.rmm ides, but there are two ind:l.i. cations that Plato 
is especially meant. Firstly, there is the bvoad lay-out of the 

book. l086a21-31 sets thefi scope of bopk N; it will consider the 

views of those who assert that t.h3 re are other substances besides 

the sensible_; of these some say tha.t the Ideas and the Numbers are 

such substances, and these a.re set down for immediate 1nve stigation, 

while those who posit Numbers only flnd these mathematical {i.e. 

Speuspppus) are left over for later. The inquiry turns immediately 

to the Theory of Ideas as universal substances, and then Aristotle, 

in l086bl6-20, puts a dilemma: such universal substances, if not 

separate, cannot be substances; if separate, how are we to conceive 

their elements? It is this inquiry into the elements, obviously fgt 
Ictea.s (the Later Platonic Ides-Numbers in fact) that forms the 

immediate context of the pessa,ge under consideration, aril when this 

discussion chose s, we go on to the possibility of positing Numbers 

as principles, N .1i.l090a2ff, in which 1 s ind.J.uded Speus:tppus. This 

points to Plato as especially meant by l089al-7. 

Secondly, when (Aristotle comes to discuss that Not-Being, 

which was said to have been thought necessary for the existence of 

the Many, after asking, "What sort of •••• Not-Being .... pluralises the 

things that are?tt1tanswers thus: 
2 

11 Th1 s thinker means by the Not­

Being, the union of which with Being pluralises the things that are, 
3 the FALSE, nand the editors annotate that this refers to Plato's 

\ ' 

dialogue, S:>phi;Bt 237A,240. Obviously,, Plato is here referred to, 

and as he chronologically preceded all other Academicians and 

J?laton,ists, it is to him and 'to him that the reference is 

made re the necessity of countering parmenides• saying. Further, a 

few lines ielow, 4 n'ames, in this connection, Pl?-to• s 

characteristic term, the Unequal, seeking the opposite of 

Being and the One, from which with Being ahd the One t.he things 

that are proceed, posited the relative term, i.e.the Unequal, 

which is neither the contrayynor the contradictory of these." 

Therefore, l089al-7 refers to Plato and gives Aristotle• s 

version why Plato derived all things from elements. We turn now to 

the examination of this passage. 

The Examination of this Passaae. Having establisre d that 1089a 

1-7 refers to Plato, it remains to explain what is there meant by 

the passage, that is, the considerations V¥hich led Plato to make 

the change in question, and the manner in which he effected it. 

1. 1089al9. 2. 1089a20-21. 3. This unusual description 
of one of Plato's elements may be explained in thot here Aristotle 
is referring to the dialogues, the &Jphi st in fact, whereas he 
usually cites the Unwritten Teachings, se-c. part II, ch. 2, sec.i11. 

4. l089,f.b4-6. 
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Now; if we consider the contett of 1089a.l-7, the problem 

arises as to what •these explanations' refers to. There is nothing 

in N.i1, in which this passage occurs, which could be taken up by 

these words, but a somewhat lengthy account is given in N.i of 

vnriou.s sets of contraries used by the Platonists and objections 

are made against all of them. It seems to me that _'these explana­

tions' refers back to these contraries. It is pos~ble that, just 

as l088b28-35 is out of place, so also 1089al-7 is out of place, 

but to move this passage would require a. complete remodelling of 

a good portion of book N; it is more satisfadory, then, to take 

'these explanations' as referring back to N.i, despite the fact 

that it occurs in N.iL I shall attempt to prove this firstly by 

reviewing the context again with this interpretation of the back­

reference in mind, and secondly by reviewing the ita st of N. ii,after 

this passaget to show that the criticism of l089al-7 which follows 

confirms that interpretaition. Having established this, we can thm 

deal with the ij_uestions, what vtere the considerations which led 

.Plato to make the change in question, and what was the manner in 

which he effected this change. 

N.i criticises the standpoint of Aristotle's predecessors 

from his own theory that the things of this world require, for 

their generation, three principles: the form, the absence of the 

form or Privation, and a tertium quid or underlying substrate. The 

former two are contraries, ani as any one quality in this world 

comes' into being as the opposite of its contrary, an underlying 

substrateis required·from w~ich end into which the contraries pass. 

This is the Matter. Now he'criticises his pred~cessors for having 

made the/error of opposing Matter to Form, thus neglecting Privation. 

They used only two principles, Matter and Form in the cn,se of the 

Platonists, and mistakenly co~ceived these principles to be contra­

ries. It is to this that l089~1-7.refers. If there is any one 

sentence in N.i to which it pp.rticularly refers it is l087b4-6:"But 

these thinkers make one of the contraries Matter ..... n This is what 

1s meant by 'these explanatlo~s'. In other words, when .Aristotle 

says in l089al-7,nThere are many causes which led them off into 

these explanations, and especially the fact that they framed the 

dlfficul ty in an obsolete form," he means thet apart from either 

unnamed reasons, these thinkers (and especially Plato, as we have 

shown above) made their principles contraries becau~e they were 

faced by the dilemma. which follows, and which Aristotle considered 

was outmoded. This means, further, that the things which were 

generated from these principles, whatever else they may have been, 

were sensible things, so far as the argument of 1089a1-71s conc~arned1 
since it is about the sensible world that Aristotle had been talking 

in N.1 as far as we have summarised the A-rgument. Let us bear this 
/ 
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in mind, for we shall return to 1 t later: IN l089a.l-7 ARISTOTLE 

MEANS THAT PLA1'0 MADE HIS PRINCIPLES CONTRARIES BECAUSE :&"ACED WITH 

A DILEMMA'Rl AND THAT THESE WERE THE PRINCIPLES OF THE SEN SIBLE WORLD 

PARTICULARLY·. 

To return to the context. ~ristotle next digresses in elabora­

tion of his objection that they mistakenly conceived their princip~ 

les 

the 

but 

as· contraries, 

One but of the 

of the Few. In 

for, he says, the Unequal is not the contrary of 

Equal; Plurality is not the contrary of the One 

general, whatever the P'1nciple other than the 

incorrect, since the One has no contrary a.t ai.l( 

this digression touched upon the elements, nat 

of the sen~ble world so much as of Ideas and Numbers, Aristotle 

opens N.ii by asking whether such eternal entities can have elementJ 

at all. They cannot since whatever is compounded of elements cannot 

be eternal. This is where, if we remove l088b28-35, the passage 

One is termed it is 

Ha.v1ng by virtue of 

here discussed occurs, but it seems incorrect to interpret it as 

referring to the preceding argument. Apart from the fact that too 

little has there been said to warrant the use of the e~pression 

'these explanations', the gist of l089al-7 does not fit. the argu­

ment of N.ii. For to do so, 'these explanations' must mean the 

compounding of eternal entities from elements, and the resultant 

ent1 ties would then be Ideas or Numbers. we shall now· show that :tki:'tl" 

this cannot be the meaning of l089al-7. 

In this passage Aristotle alleges thut the dilemma which 

confronted Plato was how to ,avoid all things being one, i.e.Being, 

unless he refuted Parmenides' saying that \'Vhatever was other than 

Being could not exist. Now if such things were Ideas or Numbers, 

then they would be one either because their formal element aas one,· 

or because, as the only really real entities, they were Being,and 

Being is One - according to the obsolete form in which Plato con­

ceived Being, vi.z. as a unity, following· Parmenides. But Aristotle 

exp11ci tly states that all thing.s were one qu~ Being -• viz .. Being 

itself'. Hence the former possibility does not tally with Aristotleb 

words. But lif the Ideas are one because they are Being, how are wet 

to explain the necessity of refuting Parmenides' saying that what 

is other than Being {namely, sensibles) cannot exist? What meaning 

can there be in an arg&ment which states that in order to avoid 

making the Ideas one, Parmenides must be refuted and some existence 

allowed for sensibles, and how could the Ideas be derived from 

lieing (1~e. the Ideas themselves) and Not-Being (Le.seneibles)? 

Therefore., he does not here refB'r to the derivation of Ideas, nor 1. 
1s he talking about the elements of eternal entities e.t all; he is 

referring to the principles of the sensible world and to the deriva­

tion of sensibles, namely, that sensibles are one because their 

formal element is Being (the Ideas) and according to Parrnenides 

Being is One .. Farmenides must be refuted by proving the existence 
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of a Not-Being from which, with Being (Ideas), sensibles could be 

derived, as will be shown on page 132 below. To demonstrate that 

Aristotle really refers to sensibles here, let us examine the 

criticisms which follow l089al-7. 

Aristotle's criticisms start out from the application of his 

own theory of categories to Plato's solution. 1089alO-ll says: 

"what sort of one ••• are all t~fhngs that are, if Not-Being is to 

be supposed not to be? Is it 

affections and similarly the 

together?" The.t isljl not only 

which belong to the category 

... 
the substances tha.t 

other categories as 

would such things as 

of Substance be one, 

are one, or the 

well, or vll 

men, horses, etc, 

but also colours 

and flavours which belong to the category of Quality. This argument 

is continued further down,1089a32-bl:"The question, evidendily, is 

how Being, in the sense of the ·1 SUbstances', is many; for the thin~ 

that are genera ted are numbers and lines and bodies (~~"'- )'-t:t... ) • 

Novt it is strange to inquire how Being in the sense of the 'what• 

is many, and not how either Qualities or Quantities are many. For 

surely the indefinite dyad or 'the Lfreat and the Snall' is not a 

reason why there should be two kinds of white or many colours or 

flavours or shapes." The examples here seem particularly apposite 

in respect of sensible bodies, but hardly suit Ideas, and the word 
( 

rJ"wftlli.."'rts.. clinches the matter. Aristotle is objecting to the 

one-ness not of Ideas but of sensible things, saying thn.t logic 

requires an expl8..nation not only of the plurality of such things aE 

belong to the category of SUbstance but of those also which belong . 
to the category of Quality qr Quantity. 

He next turns to the n~ture of the elements, applying a 

similar argument. 1089al5-20:"0f what sort of Not-Being and Being 

do the things that are consist? F:or Not-Being ..... has many se~ses, 

since Being has •••• What sort of Being and Not-Being, then, by 

their union plural1se the things that are? This thinker/ means by 

the Not-Being, the union of ·which with Being pluralises the things 

that are, the False •• ·" Previously Aristotle had asked whether tre 

unity of things was confined to one category; here he asks whether 

the element. Not-Being, which allows things to be many, is confined 

to only one category. The only explicit reference he can find, 

a.ppa.rently, in Plato 1 s in the Sophist, where 1 t is called the 

False, which he does not seem able to fit into his scheme of cate­

gories. The term, 'pluralises the things that are', suits the 
1 . 

multiplicity of things, and the False seems to indicate the same 

conception for Aristotle, although the Sophist deals chiefly with 

Ideas. S:J Liebrucks
2 

talces it:"In the Sophist there 1s no longer 

a methexis between two worlds, but the Ideas, as understood in 

l. See page 109 ·above. 2. Platens Entwicklung zur DiBlektik 155-6 
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human terms, are in our midst. The ground of Not-Being is the 

relativity of all determined reality. So Parmenides is refuted.'' 

Also Rob1n
1 

:"What in the Timaeus is called the Receptacle is in 

the Oral Teaching called Space in such a way that Space is in the 

Ideas although the Ideas are not in Space. This seemed to him 

indi spensible to account for :tl!ls: plurality, f}.nd 1 s called the 

li'alse. n So Cherniss~ 2 
although Aristotle's own words confute his 

interpretation of Not-Being in our passage as Absolute Not-Being: 
"That .Aristotle had in mind the Not-Being of the S:>phist is shown 

by 1088b35-9a6 •••• This is the origin of the error. The Platonists 

posit Not-Being to. account for mul t1plic1 ty; the Idea was a. unity, 

therefore, any substrate for plural material existence had to be 

lAb solute Not~Being. •• Tits argument, then, refers to Not-Being as 

the material substrate and to the generation of sensible things. 

The argument is continued smmewhat lower down by attacking the 

actual examples of Not-Being used by Plato,as belonging to the 

category of the Relative, to which Aristotle objects that no account 

is given of the plurality of tre se elemm ts. 1089b8-15:"Theyshould 

have asked this question also, how relative terms are many and not 

one. But as it is, they inquire how there are many units besides 

the first 1, but do not go on to inquire how there are many 

unequa.ls besides the Unequal. Yet they use them and speak of Great 

and small, Many and Few (from wnich proceed Numbers), Long and 

Slort (from which proceeds the Line), Broad and Narrow (from whibh . 

proceeds the Plane), Deep and £hallow (from which proceed Solids); 

and they speak of yet more kinds of relative term .. What is the 

reason, then, why there is a. plural1ty'of these?" While the words 

which appear in brackets are undoubted-ly Ideas, it is not these 

about which Aristotle is speaking, but the elements in each case, 

which are themselves assumed to be many, while they are posited in 

order to account for the multiplicity of sensibles. This is very 

clear from the opening words of the passage. They inquire how there 

are many units, i.e. how sensibles are~ a plurality, besides the 

first 1, i.e. while"the corresponding Idea is single, but do not go 

on to inquire how the.ir material element is multiple, how there are 

other dyads, e.g. the Hot and Cold, the Wet and Dry, besides the 

Unequal, the Great and snall of Numbers. 

Hence, so far Aristotle 1 s dealing only with the principle of 

the multiplicity of sensibles and the derivation of sensibles.Qnly 

at the· end of tbe chapter does he refer explicitly to Idea-Numbers. 

So 109Qa.2-4:"0ne might fix one's attention also on the question, 

regarding the Numbers, what. justifies the belief that they exist." 

But as this does not deal with the question of elements at all, it 

would seem to be a tfiansition to N.iii, where Aristotle passes to 

the consideration of Numb:ers as principles, and not directly 

1. Plato 144. 2. Aristotle's Criticism of Plato 92 & 94. 
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connected with the inqulry centring around 1089al-7 at all. 

Returning now to the examination of 1089al-7 in the light of 

the above discussion, and be a.ring in mind the concluuions arrltved 

at on page 129 above, viz. that Aristotle means that Plato made his· 

principles contraries beaause faced with a dilemma am that tlleeae 

were the principles of the sensible world, we must show what were 

the reasons that led Plato to modify his theory,by explal\ning this 

dilemma and what it entailed • 

. In l089e.l-7 Aristotle gives what he considered was the chief 

reason for Plato having made his principles contraries: namely, th81 

he was faced with the dilemma that sensibles would be a bloc tlmi-

verse unless he refuted Parmenides' division of all things into 

Absolute Being and Absolute Not-Being. P.a.rrnm ides allowed ncflegrees 

of reality: sensibles must be e1 ther Being itself or not exist at 4P,. 
,As sharing in the Ideas, which as the really real were Being, 

other than the Ideas, sen~ bles would 

other than Being according to Parrneni-
sensibles would be Being; as 

be other than Being, and the 
des was Not-Being, which had no existence at all. Not only had Plato 

to r~fute pa.rmenides, but he had to find n metaphysical explanation 

for a position for sens1bles half-way be-m een Being and Not-Being, 

so to speak, which could only be atte.ined by deriving them from 

Being and a. Not-Being which had been shown to have some sort of 

existence. It will be convemient to refer to the latter in modern 

terms as Relative Not-Being. This Relative Not-Being, then, would 
'\ 

distinguish sensibles from Being and at the same time allow them to 
\ 

have that Rela t1 ve Not-Being, in stead of the Absolute Not-Being 

asserted by Parmenides, which VJould be established by refuting the 
\ 

Eleatic bifurcation off a]. things into Absolute :Being and Absolute 

Not-Being. This passage, then, could be paraphrased as follows: 

Plato made his elements contraries for several reasons, the chief 

one being the need to avoid Parmenides• dilemma that sensibles wouJdl 

be either Being itself or non-existent. He had to refu&e thisd~f~~ 
by showing th.at Not-Being did have some sort of existence, and then 

had t6 derive sans1bles from Being and this Relative Not-Being in 

order to account f<iTr their half-way position between Being and 

non-existence. That is about as far as l089al-7,taken by itself, xx: 
. . 

will take us, and clearly thus fa.r there is nothing abopt Pythago-

rean inflluence. To find this a measure of reconstruction is needed • . 
c) The Connection with Pythagoreanism. Plato, we have said, 

made his principles contraries to account for the intermediate posi· 

tion of sensibles between Being (Ideas) and nothingness. This has 

been interpreted a.s the attempt to avoid making all things one, and 

to this Aristotle probably refers at the end of the passage when he 

says, "For only thus ••• could the things that are be composed IF THEY 

ARE MANYtt. And yet the logic of the argument leads us to expect 

rether "If they are to exist. 11 Could it be that Aristotle has some-
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thing more in mind than the mere avoidance of making sensibles one 

as Being, is thinking of an active principle making sensibles many? 

It would seem to be the case from two further references which give 

this composition of sens1bles as the reason for their multiplicity: 

"What sort of Being e.nd Not-Being, then, by their union PLURALISE 

:the things that are?"l "This thinker means. by the Not-Being, the 

union of which with Being PLURALISES the things that are, the False~ 
·And that Aristotle does not mean merely the negative of one-ness 

but something more appears from, "The question evidently is, how 

Being, in the sense of 'the substances', is MANY ••• It is strange to 

inquire how Being in the sense of the •what' is MANY, and not how 

either qualities or quantities are many. Fir surely the indefinite 

dyad or 1 the Great Rnd the Sna.ll' is not A REASON WHY THERE SHOULD 

BE 'IWO KINDS OF WHITE OR MANY COLOURS. n 3 It se-ems to me that we 

have here to¢do with that principle of multiplicity to which w~ 

refer~ on page 109 above:"They make MANY things from the matter.n
4 

This is doubtless one of the elaborations of the bare derivation of 

sansibles from two elements in order to account for their existence 

at all: it is an elaboration to account for their multt;_plicity and 

may well be referred to in ~~ax~ther unnamed causes which led Plato 
' 

to make his principles contraries in 1089al-7. 

!Another such elaboration was the derivation of Ideas from two 

elements, the One and the Great and Snall. Aristotle must have had 

this also in mind when he wrote 1089al-7 and the sentences following 

it, since, whereas he had referred to the principle of sensibles as 

the contrary of Being, in one of the passages quoted just above 3 it 

is suddenly named the Great and S.Oall, and the continuation of that 

passage brings Plato's derivation of sensibles into connection with 

his derivation of Idea-Nurribers:"For surely •••• the Great and the 

Snall is not a reason why there should be two kinds of white ••• For 

then Tf!ESE ALSO WOULD BE NUMBERS. u 5 This is as much as to say that 

the Great and Snall, an analogue of Not-Being, was used as the reasor: 

for making Ideas Numbers, and was doubtless ~ second of the unnamed 

causes referred to in, "There a.re many causes which led them off into 
6 these explanations." 

But these two points, the principle of multiplicity in sensibles 

and the principle of Numbers making Ideas Numbers, brings us into 

that phase of Plato's thought which was dealt with in thl'.it part of 

A. vi which alleged certain resemblances between Platonism and Pytha­

goreanism - the derivation of Ideas from the elements of Number, the 

One and an ana.logue of the Infinite, and the material element as the 

principle of the multiplicity of sensibles. In both the latter paEtt 

of r.tt.vi and in N.ii, then, we are dealing with the same phase of 

Platonism, the Later derivation of. Ideas and things from elements, 

1. 1089al9. 
4. 988a2-3. 

2. 1089a20-21. 
5. 108 9a3 5-b2. 

3. 1089a32-bl. 
6. 1089al. 
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but from different aspects. Of the several reasons which led Plato 

.to make this change, l089al-7 deals with only one, but the ch!Jlef one, 

the need to refute Parmenides' saying and by deriving sensibles from 

Ideas a.s Being and another element analogous to Relative Not-Being 

to account for their intermediate position between Being and nothti:llig­

ness; the rest of tm chapter, N.11, assumes a. knowledge of Plato's 

1
further use of this element to account for the multiplicity of 

sensibles and the use of the elements, the One and a- dyad, to make 

the Ideas Numbers. The latter two were inspired by the other ·causes 

referred to but not explained in 1089al-7, and as they had been 

dealt with in A.vj, where they were said to have been resem11ances 

to pythagoreani sm or resemblances with certain distinguishing fa-ctorf 

·the conclusion seems to be implicit that such resemblance or f'lear 

resemblance was another of the causes alluded to in 1089al-7. In 

1 
other words, the resemblanee between Platonism and pythagoreanism 

in deriving Idea-Numbers from the elements, the One ani an analogue 

of the Infinite, with the distinction that in sensible s this Infinite 

: was a principle of multiplicity, was not mere independent agreement, 

but a conscious borrowing., since it is to this that Aristotle refers 

in 1089al-7 as some of the "many ca.uses1 which led them off into 

these explanations.•' Further than this we cannot go unless we make 

use of other evidence - the dialogues of Plato -and with these we 

shall deal in the next part, where the historical correctness of 

Aristotle's conceptions of Pythagoreanisrn, Platonism so far as 

it is recounted in A.vi, and the relationship between them, will be 

checked from an examination of the evidence independent of Aristotle. 
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Part II. The Historical Correctness of Aristotle's Conceptions. 

Chapter 1. Pythagoreanism. 

Introductory. 

The Question of Evidence. The nim of this part of my work is to - - ~ . 
check the historical correctness of Aristotle's conceptions concern­

ing pythagorean ism in this chapter, and of Platonism end its XHl2'~ 

relation to Pythagoreanism in the other/chapters, by using a.s far as 

possible evidence independent of Aristotle. But for the Early pytha­

goreanism we are at a. disadvantage, for there were no writings left 

by pythagoras or his immedia.te followers, and the oral traditions 

of the school were kept secret until the time of Philolaus, 1 about 

the second half of the v. century B.C. There is some evidence left 

us by contemporaries of the Early Pythagoreans, such as Xenophanes, 
2 Heraclitus, Empedocles and Pherecydes, which does not tell us mmch 

more than that Pythagoras could remember his past lives, cultivated 
( , 
lO"l"IJf''? , and belj.eved in Transmigration. But we are not concern-

ed with the religious side of pythagoreanism, as has been explained 

in the Introduction. 3 Apart from this we are dependent upon 

Aristotle's evidence and that of post-Aristotelian writers, who 

cannot here be used except where corroborated by considerations to 

be dealt with below, since the assumption is that their evidence is 

drawn almost exclusively from :Aristotle's works, 4 whereas our aim 

is to adduce evidence independent of Aristotle. While these post­

Aristotelian writers may have had access to works of Aristotle no 

longer extant, if w~ are to judge by the fragments which remain of 

Aristotle's Life of Pythagoras, such as fragment 191 (Rose), we 

would not be much impressed by such access, since he has incl. uded 

in that Life such marvels as his having a thigh of gold, his appear­

ing on the same day at both Croton and Metapont•um, his killing a 

snake by biting it 11 etc. There is, thus, an initial problem of 

evidence: how can Aristotle be corroborated in respect of Early 

Pythagoreanism when his is almost the only extant evidence apart 

from that of his successors, and they were doubtless almost exclu­

sively dependent on his writings for their knowledge? 

The Method to be Followed. We owe it to Cornford6 that we ijave 

1. See Diels, Die Fragments der Vorsokratiker, Vierte Auflage,Vol.I 
page 27 ad init. s. 4.Pythagoras; and Miss Freeman, the Pre-s:>cra­
tic Philosophers, A Companion to Dials 73-75 .. 

2.Resf':tctively 11B7, 12B40 & 129, 21Bl29, 25B4 in Diels, op. ctlt .. 
3. Page 8 above. 4. Cp. Frank, Plato und die sogenannten pytha-

goreer 72-76, that there was a literary tradition according to 
which writers a.scribed their discoveries to Pythagoras or some 
other famous name, and later writers took this literally. 

5 .. These miracles, however, seem to be taken seriously as evidences 
of Ehamanism by Dodds, The Greeks and the Irrational, esp.pp.l43-6. 

6. Classical Quarterly XVI.l37, probably suggested by Burnet,Greek 
Philosophy 4 4. Cameron, The Pythagorean Background of the 
Theory of Recollection 64, thinks this crit,_cism caused but 
littl~ change, but he deals with the religious end not with the 
scientific side of Pythagoreanism. 
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at our disposal a method of deducing the leading tenets d'f Early. 

and of Later Pythagoreanism from the Eleatic criticism of Pythago­

rea.nism, if, as will be shown, that critidism was in fact directed 

against Pythagoreanism, by following up two lines of argument: 'fthat 

must it have been before the date of that criticism to have been so · 

criticised, and, if it underwent any cha.."'lges as the result of that 

criticism, along what lines would the reconstruction have proceeded 

in order to obviate that criticism. Hence, the chief features of 

this chapter will be to show that this criticism was directed 

aga..ilmst pythagoreanism, to examine the criticism itself, and to 

deduce the leading tenets of the system so criticised, and.to show 

along what lines that criticism could have been obviated. By these 

means we shall arrive at a basis on which to build up a more 

complete picture of¢pre-Eleatic and post-Eleatic Pythagoreanism by 

taking what evidence there is and assigning it to the former recon­

struction if it substantially agrees with the main lines of t;his, 

and to th~ latter if it agrees VJi th IR~l po st-Eleatic pythagorean­

ism must have been in order to obviate that criticism. In thG:s 

selecting the available evidence there is, however, a. further 

criterion a~ailable) to us. 

The early date of the original Pythagoreanism leads us to 

expect a certain nai"vsty in its outlook on the Univvrse, for not 

only was Pythagoras' era the second half of the VI. century B.C., 

but the first Eleatic criticism, that of Parmenides, can be dated 

about the turn of that century. Thus, we expect to find evidemce of 

a na1•e conception of the Universe in references which refer to the 

early school. For the later school ~e have certain evidence that 

is already assigned to pythagorean philosophers who can be de.ted 

within rea.sot)able limits of certainty, and 5~~~ were all subsequent 

to the later Eleatics. Hence, by using the double criterion of a 

primitive outlook and the sort of tenets which the Eleatics seem to 

have been attacking we can hope .to arrive at a rea sona.ble reconstruc­

tion of Early Pythagorean! sm. Similarly, by using the double cri te~ 

rion of evidence ascribed to la:t;er Pythagoreans by name and the sort 

of beliefs which must have been held if the Eleatic criticism was 

to be obviated, we can recon.struct post-Eleatic Pythagoreanisn. 

There were undoubtedly Pythagorean schools of a. yet later date 

than these two schools assumed by the examination of Elea.tic 

criticism, such as various post-Platonic schools, 1 but these do not 

concern us, since we are dealing with a pythagoreanism which could 

have influenced Plato and so must have been prior to him in date. 

We turn now to tho exemine.tion of the Elea tic criticism referreCl .. 

to, and begin with Zeno, although he was Parmenides' successor, 

since what he was criticising is clearer than what Parmenide s was 

criticising. 

1. See page 65 note 1, a.bove. 
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Section L Pre-Zenonic Pythagoreanism. 

a) zeno' s Cri tic1 sm. Zeno' s Me tho£,. Zeno • s method of' D1alect1c1 

2 has been loesely described by Raven as the drawing out of contra-

dictions from the premisses of his opponents, and in Efimilar terms 

by Taylor, 3 that he employs the premisses of his opponents to reach 

antinomies. I sa.y •loosely', because this description does not give 

a. very clear picture of his method. One must distinguish two stages 

in his procedure. The first is the statement of the pcstula.te which 

he is attacking together with the two contre.dictory conclusilons to 

be deduced therefrom. For example, one of his arguments is that 

'If the Many exist, they are both large and small.' The second stage 

is the deduction of the La.rge.from one set of premisses and of the 

Snall from another set of premisses, for it cannot be ma.intai;ned 

that it is possible to deduce the Large and the Snall equally from 

one and the same postulate, namely, 'If the Many exist.• Now some 

critics appearf,l to have Overlooked this distinction b:j supposing 

that both the Latfge and the Snall are directly deduced from the 
4 postulate, 'If the Many are.[• At least, Burnet says: 11 Zeno took ONE 

of his a .. dversaries• postulates and deduced from it two contradictory 

conclusions 11 , and so apparently Miss Freeman 5 :"Zeno' s method is to 

take ONE of his opponent's postulates and work out from it a p3ir of 

contradictory conclusions. n In these quotations the 'ONE' seems 

quite definitely to point to what I have called the first stage. 

Uiss Freeman an~ Burnet seem to take 'If the Many are' as ONE of the 

opponent's postulates, end t They are Large',' They are Snall' as two 

contradictory conclusions deduced«ifiii!t~ from that postulate. But 

this is not so. In order to establish the two separate conclusfons, 

the Large and the Snall, a different set of intermediate premisses 

is required in each case. This is wha.t I have called s~age two, and 

this is what Lee
6 

refers to when he says that Zeno startejrrom :tkm:x 

premisses admitt'd by his opponents, and he shows that Dialectics 

was general among the Greeks and was characterised by taking its 

premisses as tY!o/ t%.. • Even cLearer is Cornford, 7 that Zeno' s 

opponents maintained 8l'il:. original confusion of geometrical solid with 

physical body, and so he takes as one half of his argument the 

premiss that magnitude is continuous, and ~s the other half that it 

is ii~.f~ije~ (This of course refers to another antinomy than that 

cited above.) Now the important feeture here is that both of the 

premisses from which conclusions are drawn to contradict the original 
-

postulate are accepted by the opponents, otherltise the e.rgument would 

not achieve its aim. I shall make this clear by comparing it with 

the dilemma. 

1 .. Aristotle, fragment 65 (Rose):"Zeno was the founder of Dia.lectic.n 
2. Pythagoreans and Eleatics 81. 3. A Commentary on Plato's 

T1maeus 180. 4. Early Greek Philosophy 361. 
5. Op. cit. 154. 6. Zeno of Elea 7 & 114-7. 
7. Plato and Parmenides 58-59. 
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The dilemma runs: If A, then either B or not-B. Both B and 

not-B are shown to lead to impossibilities or absurdities, so that 

by the denial of the consequent the antecedent is dehied and is 

accordingly abandoned. But zeno's method is: If A, then A is both 

B and not-B, which is impossible; this denial of the ro.nsequent 

lends to the denial and consequent refutation of the antecedent.The 

difference between these forms is that ig the dilemma, since two 

independent alternatives are followed up separately, there is no 

reason why different standards liB/should not be used in each case, 

but in zeno's dialectic, since A must be shown to be both Band 

not-B together, it must be both on the same grounds, otherwise the 

argument is fallacious. Consequently, then, ivhen ~:ifii alleges that 

• If the Many exist, they are both large and small', and deduces 

their largeness from one set of premisses, their smallness from 

another, the schbol attacked is not touched unless it accepts both 

sets of premisses, or what comes to the se.me thing, unless this 

school made use of both in its philoro phy. So ·Aristotle dismisses 
1 zeno' s dialectic as childish -lust because he could see no point in 

it a.s he did not accept both sets of premisses. But t:te. antinomies 

were not directed against Aristotle, but, as will be shown, against 

the Pythagoreans, and the implication is that they must have accep­

ted both sets of premisses - that from which A is shown to be B,and 

that from which A is shown to be not-B, since otherwise Zeno was 

indeed ·being childish. Therefore, it is vital for any interpretation 

of Zeno's dialectic to insist that both sets of premisses in any one 

of his paradoxes would have been accepted by his opponents. 

The Party. Criticised,. Noi'9 \~ho were these opponenets? Against 

whom were zeno's paradoxes directed? ~ccording to his extant frag­

ments the only ind:J. cation is that theyyi were directed against "a man 
2 who says that there is a plurality.tt Dialecticians do not, as a 

rUle, address technical and complicated arguments against the views 

of the 'man in the street', so that the par.::t.concerned was surely 

some philosophical school in existence at the time. According to 

Raven 3 the date of the meeting between Socrates and parmenides 

alleged by Plato in his dialogue, the Parmenides, was 450 B.C.,since 

Socrates was aged about 20, am we know he was born in 469. 4 Since 

Zeno is there represented as 40 years old and is said to have 

written his_ book in his youth¢, his dialectical arguments are taken 
5 6 

to date from about 470 to 465. Ross would seem to agree with these 

conclusions, which I accept, although Cameron 7 takes Zeno•s attack 

a.s .not antedating 449, the pvbable date of the dialogue, and others, 

1. Metaphysics 100lbl4-l5, ()~'~"'",:;,( • 2. Diels 19B2 init., as 
translated by Lee, op. cit. fgt.9 page 19. 

3. Pythagoreans and Eleatics 67. 4. Ritter and Preller, Historia 
Philosophiae Graecae p.l94, § 239; D1ogene s Laertius II. 44. 

5. Cp. Dials 19A1 & 2, which give his floruit as about 465 B.C. 
6. Plato's Theory of Ideas 7. 7. The Pythagorean Background of 

the Theory of Recollection 36 note 3o. 
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Buunet1 and Chern1ss
2

, take a wider view cif •youth' by bringing dowr 

the date to before 460 B.C. 'A few years this way or that, however., 

signify little. For at t.hat time there were only two schools of 

philoro·phy (besides the Eleatic) of any ncte - the Ionicn and the 

Pythagorean. The Ionian was p~acticPlly confined to Asian Mltnor 
3 (Miletus and Ephesus), but Pythagoreanism flourished in Tta.ly and 

Zeno was a native of Elea in Italy. 4 Hence, the probability is that 

Zeno W': s opposing· the Pythagoreans for holding the exi stance of 

the Many, since the Ionians, for Aristotle 5 at any rate, wen the 
"" 

type of material monism. 

But a much1 more convincing argument is thct of Lee, 6 that _iri 

' ' SUidas' account of tl;le titles of Zeno' s works, the tit-le -rr~oJ -r-ou f 

4>c}tclo-ofPov( woul~ mean, according to v. century usage, 1 Against 

the Pythago rea.n s, ' an.d there 1 s some rea son to suppose that the 

pythagoreans were the pnrticular object of his attack. In fact, it 

is the general consensus of opinion among modern scholars7 that the 

opponents attacked by zeno in his antinomies were the Pythagoreans. 

An Examination of Zeno' s Paradoxes. H.D.P.Lee, who in his 

'Zeno of Elea• has made a more exhaustive collection of references 

to Zeno than ha.::; HerrnP..nn Diels, has divided them into arguments 

against Plurality, Motion, Place and the Balling Millet Seed. As we 

lack sufficient information about the pythR.gorean conceptions of 

time, place and motion, and in. any case an analysis of the a.rguments 

against Plura.lity will suffice for our purpose, I shall confine my 

investigation to these, which will have the added advantage of 

using evidence, in certain references, drawn directly from Zeno' s 

writings- if we are to p,elieve Simplicius, who quotes them.In this 

examination I shall use Lee's numbering and translation, but I go 

beyond his conclusions, since he has not made it clear what was 

the relation of the 12 passages constituting the arguments against .. 
Plurality either to one another (except in one or two more obvious 

cases) or to the several arguments which might be supposed to have 

been actually used by Zeno. 

No·w there are in tlioose arguments against Plurality, as we have 

just said, 12 passages, but the.se are not all of equal value. From 

what has been said above concerning the form of Zeno' s paradoxes, 

1. Early Greek Philosophy 358-9. 2. Aristotle's Crit.icfsm of 
Pre-Socratic Philosophy 388. 3. Diels 4,8 :"Pythagoras at 
the age of 40 moved from S:lmos to Italy"; Dials 4,13 :"When Pytha­
goras had lived a .. t Croton for 20 years he moved to Metapontium. n 

4. Diels 19Al & 2. 5. Meto.physies 987a4-6 :uThe earliest philo-
sophers ••••• regard the first principle as corporeal ••• and 
suppose that theve is one corporeal principle." 

6. Zeno of Elea 8-9. 7. SJ Cornford,Classical Quarterly XVI. 
137, XVII.7, Plato and Parmenides 58; Burnet, Early Greek Philo­
sophy 361, Greek Philosophy 82•3; Cameron, op. cit. 36 note 30; 
Cherniss, op. cit. 398; Milhaud, Les Philosophes Geom§tres de la 
Gr~ce 132; Raven, op. cit. 71-2; Robin, Platon 82 note 1; Ross, 
.Aristotle's Metaphysics !.246; Taylor, Pl<!to the Man and his 
Work 505; Miss Freeman, op. cit. 158. 
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only those fragments which reflect this form will represent what 

Zeno said in the form in which he said it, and other fragments not 

reflecting this form must be excerpts from longer arguments or 

versions of the paradoxes which owe more to their reporter than to 

Zeno himself. This general form is, If A, then A is both B and not­

B, and only 6 of the 12 fragments are couched in this form, viz. 

5,8,9,10,11 and 12. These 6 fragments represent only 5 fundamental 

argumm ts, for 9, as will be shown, equals 10. I shall set out 

these five arguments in brief and then confirm what has been said 

about the general form of zeno' s paradoxes by considering the first 

one with this object in mind. 

These five arguments run as folloV~s:-

i) If there 1s a pl111rality, they must be}1botll like and unlike (12); 

1i) " u , they muft be both fin1 te and infin1 te ( lJ) 

iii) " n , they must be)6 both one and many (8); 

iv) u n , they must be both many and nofu1ing ( 5); 

v) n n , they must be both large and small ( 9 &10). 

11) Like and Unlike. Fragment 12 reads a.s follows: ttif things 

are a pillurali ty, then they must. be both like and unlike, but this 

is impossible. For it is not possible either for the unlike to be 

like or the like to be unlike." This is quoted from Plato's Parme­

nides, ani seems to represent the actual words used by Zeno (doubt­

less in a short statement of the argument, as no premisses are 

adduced to show how the Many is like nor how unlike) in his first 
1 hypothesis of this first argument, as it is here called. Lee shows 

that by • like' and 'unlike', .Zeno would have meant 'like and unlike 
I 

in number•. It is clear that this reference does notgive a cpmplete 

argument, but only a short statement, comparable to those just 

given for the five fundamental arguments above. Nevertheless this 

short statement is valuable because it shows quite clearly the 
' 

form of his paradoxes. Zeno is atta.cking the basic assumption of p_f,_.,..,,. ty 
pluralism, hence the hypothesis, 'If thfngs are a plaie.Mey', and 

this was doubtless the case in all five arguments set out above. 

Further, his method was not to ;J~ftiii a dilemma but to deduce a pair 

of contradictory cond. usions for this hypothesis, which, as the 

end of the quotation shows, was iritended to demolish the hypothesis 

beca91se of the incompatthbility of such conclusions one with the 

other. It is an a.pplicition of the Principle of Contradiction: ''The 

same thing cannot at one and the same time be and not-be or admit 

any othe-r similar pair of opposites. 112 The primary hypothesis, "If 

things are a plurality,• is demolished because it can be shown to 

lead to plurality being at once like and unlike. But the quotation 

omits any indi ca.tion of how plmrali ty was shown to be like, how 

unlike. For an example of such secondary premisses we must look to 

the second example. 

1. Op. cit. 32. 2. Metaphysics l06lb36-2a2. 
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ii) Finite and Infinite. Fragment 11 runs:"If things are a 

plurality, they must be just as many as they are and neither more 

nor less. But if they are as many as they are, they will be finite 

in number. If things a.re a plurality, they will be infinite in 

number. For there will always be others be1w¥ee11 any of them, and 

again b!3tween these yet others. And so :i:f things are infinite in 

number." This Slmplic.ius calls 'the argum¥ents from Dichotomy'. It 

will be observed that these actual words of Zeno, so it is alleged, 

confirm what we have just said about the general form of his para­

doxes: he assumes the existence of the Many and demolishes this by 

showing that it shares in contradictory predicates,but this fragment 

is especially interesting because it preserves the premisses used 

by Zeno for deducing that the Many is finite on the one hand, on the 

other is infinite in number - and we said above, both sets of pram~ 

ses must have been either used b)t or acceptA.ble to the pythagoreans, 

Hence, when we wonder what can be meant by saying in the first set 

that 'they must be just as many as they are' and in the second by 

'there will always be others between any of them•, the solution 

must lie in some doctrine of Pythagoreanism, for it is absurd to 

suppose that Zeno refers to the observations of the •man in the 

street•, according to whom it is true, but childish, to say that 

any number of objects is as many a.s they are, and 1 t is false that 

between any two random objects there are always others. Lee1 has 

explained the latter as referring to the conception of the dichotomy 

of a line, which fits in with Simplic1ust de scription above. That is 

assume any straight line, AB. It can be bisected at c, a.nd CB can be 
\ 

A c D B 

bisected at D, and so on.l So between any two points of the line, say 

C and B, it is always possible to find a third, D, by further 
2 

bisection, and so e .. d inf:ilnitum. Thus, the premiss, from which is 

deduced the numerical infinity of the line {remember, the Many are 

1nf1n1 te in NUMBER) as an example of plurality, a.ssumes that the 

line is a continuum since 1nf1•.nitely divisible, and yet the line is 

spoken about as if made up of points, since 'there will always be 

others between any of them 1 • Now it is to these points of the line 

that the first set of premisses refers. They are theoretically 

capable of numeration and so 'just as many as they are'·· Hence, in 

1. Lee, op. cit. 30-1. 2. Taylor overlooks the fact that this 
is only one of two sets of prem1sse.s, the other of which ::t:s wa.s 
equally accepted by the Pythagoreans, when he says that this 
continued bise<;:tion ruined their treatment of geometry as an 
application of arithmetic, Plato the Man and his Work 505, and hif 
saying that Zeno polemised their ignoring surds, Commentary on 
Plato's Timaeus 325, assumes that Zeno knew about surds. Cornfor&i 
Plato and Parmm ides 59, correctly interprets Zeno' s argument as 
ma.k'ing the assumption that ma.gni tude is continuous in one half of 
the argument, and in the other that it is discrete with 1ndivi8blt· 
units. 
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this paradox zeno takes as an example of plurality the Line as a 

succession. of points set out in a continuum -Extension - and first, 

by emphasising the existence of these points a.s capable of numera­

tion, theoretically at least, since actually infinite in humber, he 

. deduces that, being as many a.s they are, they are finite in number, 

and then in the second premiss, by emphasising the continuum, he 

, deduces that, being infinitely divisib}e, the Line is infinite in 

number. Therefore, besides having a fairly complete example of one 

of Zeno's paradoxes, we have here evidence of the Pythagorean 

conception of the Line - a succession of points in a continuum. 

iii) One and ManY,. ¢Ffagment 8 is a rather long passage and 

one part of the argument is of doubtful a"fti.thentic1ty. 1 Since it has 

been shown above that the Zenonic paradox has the characteristic 

form of contradictory predicates deduced from the original assump­

tion, I shall shorten the passage by proceeding straight to the 

point where this procedure is apparent. nae proves the same conclu­

sion also from a consideration of the continuous. For suppose the 

continuous is one; then, since the continuous is alwa:ys divisible, 

it 1 s always possible to divide the products of division into still 

further subdivisions, and if this is so the contlnuous will there­

fore be many. Thus the same thing ?Jill be one and many, which is 

impossible." The first part of the paradox, that the continuous is 

one, is taken to be self-evident, as Philoponus states earlier in 

the passage: "Those who &ntroduce plural! ty, put the.ir confidence in 

its self-e"(idence; for there exist horses and men and a variety ~of 

indiv:filual things •• • ••• This self-evidence Zeno a.ttempted to over­

throw sophtstically ••• " In the second part of the paradox we have 

the same argument from dichotomy as used in 1i) above. Hence, when 

Philoponus .sa~~ the 'continuous' he means the Line in particular. 

Hence, fragment 8 here is based on the same conception of plurality, 

of the Line; as in fragment 11 above. Tl'lis fragment, then, adds 
·.· 

little to out' knowledge: whell'eas fragment ll showed the. t the .Line 

was both finite ano/J!nfinite in number by first showing that the 

points composing the" line are e .. s many as they are, secondly by 

dichotom1s1ng the ll'ne, fragment 8 shows that the line is both one 

and many by usilng for the first part the self-evident observation 

that it is one thing, and the Dichotomy for the second part. 

iv) Many and Nothi~. Fragment 5 runs: "· .. He raised the 

difficulty, it seems, because each particular sensible object is 

called many both ca.tegorica.lly and by division, but the point he 

supposed to be nothing at all. For what does not 4ncrease a. thing 

-when added to it, nor decrease it when subtracted from it, he 

thought had no exittence. 11 Just as .in fragment 8 one premiss 

proceeded from the obvious observation that any particular object 

was a unity, so here- if this 1s the meaning of 'is called many 

categorically' - one premiss proceeds from the accepted observation 

1. Lee, op. c1t~ 28. 

~ 
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that any particular object was many, that is, had a plurality of 

1 attributes. But as Lea has rejected this line of argument, it will 

be advisable to pass this by, as perhaps an addition on the part of 

Sirnplicius, and look to the alternative suggested, that any obje-ct 

could be shown to be many by 'division'. This must surely refer to 

the ergurnent from dichotomy now familifar to us or to some varllation. 

thereof. As we have aleeady dealt sufficiently with this, showing 

that it emphasises the element of continuity in, for example, a 

line as composed of· a succession of points in Extensi.ion, we may 

now turn to the other side of the paradox, where it is instructive 

to note that what is attacked is just the point - the other element 

in the Line besides Extension. The argument is to the effect that , 

since a point cannot increase the magnitude of a thing ii which it 

is added, nor d.ecrease the magnitude of that from which it is 

taken, it can be nothing, and hence a plurality composed of points 

would be nothing. This presupposes that the constituent points of 

plurality have no magnitude, 2 which will be recalled later. Wl3tat is 

here to be discussed is rather that Zeno demolishes plure .. lity by 

deducing contradictory prediciates of it, for this is the substance 

of fragment 6: 3 nHowever, Alexander thinks that here too Eudemus· 

is referring to Zeno as doing away. with plurality. He says,'fAs 

Eudemus r~cords,Zeno •••• tried to show that it is not possible for 

there to be a plurality because there is no 'one' among existing 

things, ~Hid plurality is a collection of uni ts1 ". That is, the 

point is a nothing,. therefore, Plurality, as a collection of points, 

here called 'unit·s•;· is also nothing; but in virtue of the argument 

from dichotomy, it' is also many. Thus, as sharing in contradictory 

predicates, the Many is demolished. It is notable that here we have 

a more genera.l statement: we are not confined to the Line which· 

was adduced as an example of Plurality, but are on more general 

ground:- Plurality in general, like· the Line in particular, was a 

collection of units or points set out in the continuous, these -p 
points being here in fragment 5 assumed to have no magnitude. 

v) Large and Snall• Fragment 9 rrms: "One of these arguments 

is that, if there 1s a plurality, things are both large and small, 

so large as to be infinite in magnitude, so sm!3.ll as to have no 

magnitude at all. Thus, in this argument he shows that what has 

1. Lee, op. cit. 28. 2. But Ross, Aristotle's Metaphytics I. 
245-6 ad lOOlb7, apparently takes the null-point to be Zeno's 
reductio ad absurdum. So Miss Freeman, op. cit. l58-9,takes only 
the point which has magnitude to be l?ythagorean, while the point 
without magnitude - this null-point - she thinks is a mathemati­
cal concept po s1 ted by those who saw the inadequacy of the 
pythagorean point, But we have shown that both premisses must 
have been acceptable to the Pythagoreans: they must have held 
both types of point, which enables Zeno to draw out tme contra­
d~ct1on~ implicit in their posit&on. 

3. Lee, op. cit. 26, takes fragment 6 as simply Simplicius' 
comment on frag,fment 5, for which reason it ·is dealt with here. 
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neither magnitude nor thickness nor mass does not exist at all. For, 

he argues, if it were added to something else,1t would not increase 
yi~lg­its size; for a null magnitude is incapable, when added, of ¥~,.._«7!: 

ing an increase in magnitude. And thus it follows that what was 

added was nothing. But if, when it is subtracted from another thing, 

that thing is no less; and a~ain when it is added to a..."l.other thing, 

that thing does not increase, it is evident that both what was 

added a.nd what was subtracted were nothing. tt We might pause here to­

note that this part of the argument is essentially that. of the main 

argument in fragment 5 above. The text is then obviously continued 

in fragment 10
1 

:" ••• Having first shown that • if what is has not 

magnitude it would not exist at all', he proceeds/:'But if it is, 

then each one must necessarily have some magnitude and thick¢ness 

and must be at a. certain distance from another. And the same reason­

ing holds good of the one beyond: for it also will have some 

magnitude and there will be a successor to it ••.• So if there is a 

plurality, they must be both large and small: so small as to have 

no magnitude, so large as 1o be 1nfin1 te' "• :Again, the main argument 

here is just that of the infitnite division of the Line, the argument 
2 

from Dichotomy. Therefore, here too we have the same conception 

of plura.li ty as a collection of points or units set out in the 

continuous or Extension leading to the deduction of contradictory 

predicates of Plurality, smallness and largeness in magnitude. 3 

Other Fragment}i• Fragment 4 is a sta.tment of the argument 

reducing the pointt;o nothingness which we have already seen :i.n 

fragments 5,, 9 and 10. n ••• For what does not make greater when 

added, nor smaller when subtrac~ed, he denies to have existence a.t 

all, on the grounds·· clearly that whatever exists has spatial 
t ·, .. 

magnitude." Fragments 1 and 7 are doublets, referring to the 

argument from dichotomy. The former rea.ds:"For, runs the argument, 

if it were diVIded, 'it would not be one i~ the strict sense because 

of the infinite iili:itBiilt~i of bodies", and the latter:"Alexander 

says that the second argument, that from dichotomy, it Zeno's who 

says that, if what is had magnitude and were divided, then what is . . 
would be a. plurality_ and no longer one ••• u These three, then, are 

only parts of Zeno' s pa.ra.doxes,. either parts of those already 

quoted above, or ,parts of some lost paradoxes along similar lines. 

1. Lee, op. cit. 29, says that fragment 9 refers forward to the 
first part of the ·argum,ent in 10, which is proved 1n 9 by way of 
anticipation. 2. Incidentally, this paradox seems to be identi-
cal with 5 : both use as premisses the reduction of the poirt to 
nothingness a.hd the argument from dichotomy, and the conclusion 
of 5, that pllllra11ty is both many and nothing,may be simply. 
Sirnplicius• report of the conclusion of' 9 and 10, that plurality 
is both infinitely large and small to nothingness. 

3. Burnet, Early Greek Philosophy 362, misses the point when he 
summarises the paradox thus: "If the units have no magnitude, the 
thing will have none; if it has, the thing will be infinite." 
This is not a dilemma; the Pythagorean units were both with end 
w.i thout magnitude, but of course in different settings. 
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Finally, we are left with fragments 21 and 3,. These are not, 

in their present form, Zenonic paradoxes at all but dilemmas, in 

which I believe Sirnplicius (in fragment 2) was following Philoponus 

(in fragment 3). Both give al terna.ti ve explanations, apparently of 

the role assigned to Zeno in Plt.to's Parmenidos of supporting his 

master by showing that what is, is necessarily one. Thus, these 

dilemmas, or rather this dilemma - for both 2 and 3 refer to the 

same argument - a11e made up from some argument of Zeno' s, which we 

must reconstruct as a paradox. The fragments read, abbreviated - 2: 

"If the One were div1si¢'ble ••••• i) either ••• the whole will be made 

up of minima, but from an in.fini te number of them; ii) or else 1 t 

will. • • • be made up of parts that are no thing. 11 3: ttEa.ch unit, 

then, is either •••• indivisible, or itself div~ ible into a plurali­

ty. Therefore, 1) if each unit is ••••• indivisible, the whole is 

built up of indivisible magnitudes; 11) but if the units are them­

s£lves divrisible, we shall again ask the same quest.ion about each 

of these units that are so divisible, and so ad infinitum •••• 11 That 

the same argument is used in each case is obvious, the only 

difference being one of terminology .• Thus, i) the 1 indiv:·isible 

magnitudes' of 3 are called •minime' .in 2; ii) the infinite diiVision 

of the whole in 3 is reported in 2 by saying that the wh~le is made 

up of parts that are nothing, for if the 1 ultimate•units are 

themselves 1nfini tely divided 1 t could be said trn t they are reduced 

to nothing. By taking· these two premisses, i) and 11), to form a 
1 both ••• nnd 1 instead of an •either •••• or', the original paradox 

can be reconstructed thus: i) if, the whole is divided ad infinitum, 

1 t will be seen to be composed o.f fln iU,defini te number of minimal 

indivisible magnitudes; ii) if the whole is divided ad infinitum, 

c.there can be no end to the subdi.vision, so that its •uitima.te' parts 
: 

are nothings, null magnitudes. Therefore, if there is a. plurality, 

they must be both 1) infinite, and ii) nothing. Fragment 5 made 

Plurality many and nothing, which is similar, but is it the same? 

This made out that Plurality was many by the argument from dicho­

tomy, which is as much as to. say that Plurality is infinite, but in 

fragments 2 and 3 both premisses i and 11 proceed by i11finite 

subdiw1sion, the difference between the results of i and 11 depend­

ing on the theoretical end-results of the sub-division - minimal 

units in the one ca.se, still further divisi¢'ble points in the other. 

The arguments then are different. Fragment 2 is Simplicius' restate­

ment of 3, which is Philoponus 1 version. of a paradox, which can be 

labelled vi) Th!3 Man;y: is bot!} InfiXli te and Nothing,, but which he 

cast into the form of a dilemma. But it clearly presupposes that the 

ultimate constituents of things arep un.i t-po1nts of a. twofold nature; 

1. Lee, op. cit. 31 ad fragment ll:"Simplic1us argues that fragment 
2 is not Pa.rmenides• as Porphyry says, but Zen&• s, nwherefore Lee 
includes it a.mong Zeno t,s fragments. 
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as mathematical points they are, like any other magnitude, infini~ 

tely divisible - ii) ; but yet they were conceived in a non-mathe­

matical way a.s minimal or indivisible magnitudes beyond which the 

sub-division of things could not be carried -i). This agrees with 

the¢ composition of the Many revealed in the other paradoxes - a 

tine, for example, composed of a succession of points in Extension 

was, qu~ Extension, infinitely divisible, but que" a succession of 

points, sc. indiviSble minimal 'magnitudes', was divisrble only so 

far and no further .• .rust what sort of points these could be tha.t 

were indivisible minima must now be considered. 

Deduction of thew.§Ystem Implied b¥ his Criticism. We must 

fir st analyse each paradox above, and for this purpo:se it is neces­

sary to classify the premisses used to draw the various pairs of 

contradictory conclusions. If we exclude for the moment the premiss 

of the self-evidence of the Wlity of any object, as in fragment 8 

on page 142 above, all the premisses used fall into one of two 

classes: 1. those emphasising the Continuous as an element of the 

Many, and 2. those emphasising the constituent points. We can 

further subdiv ide 1 into premisses assuming infinite divisibility, 

either as merely asserted or as pressed to its logical conclusion, 

thus: a) that the Continuous is infinitely divisible, and b) that 

the process of infinite divisibility can never be cpmpleted, but 

leads logically to 'ultimate' nothings. We can subdivide .2 into 

premisses merely i~~i~i~g that Plurality is made up of points and 

those making two distinctions, thus: c) -that Plurality is made up 

of points, milt d) that tharse points can have no real existenc~since 

they neither increase nor diminish tha.t to \lhich they are added or 

subtracted, and e) that continued sub-division must lead to these 

points as ui.timate minima .• To this scheme can be added the premiss 

provisionally excluded above, thus: f) that any particular object 

is obviously a unity. 

Row paradox 1 lacks its constituent premisses, but ii is 

made up of a and c: PlurBlity is unlimited in nlilmber because it 

can be infinitely divided, end limited in number because made up of 

points that are as many as they ore - that is, that are countable, 

theoretica~ly at least. 

Paradox iii is composed of premisses a and f: any plurality is many 

because divisible into many (infinite) parts, but one because self­
evidently a unity. 

Paradoxes 1v and v are both deduced from a and d: iv, Plurality is 

many ~cause divisible into many {infinite) parts, and yet nothing 

because its parts, points,. have no real existence; v, Plural! ty is 

large to infinity because continued sub-division of a continuum 

implies always some part between any part a.lready sub-divided, and 

yet small to nothingness because its constituent parts, pointst can 

have no real existence, and so no magnitude. 
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Finally, paradox vi is deduced from b and e: Plurrality is nothing 

because infinite division leads logically to ultimate nothingness, 

and infinite because infinite division must lead actuallj: to 

minimal parts, points, which are infinite in number, since the 

division is infinite. 

Hence, with the exception of f, all the paradoxes are based in 

the last resort ·on two fa~damental assumptions, one of which is 

used for one side of the paradox, the other for the other side. Thus 

a and b, which form one part of paradoxes 11, iii, iv, v, and vi, 

are sub-types of 1- that Plurality is infinitely divisible; and 

c, d, and e, which form the other part of paradoxes ii, ivt v, and 

vi, are sub-types of 2 - that Plurality is discrete, co~posed of 

an a.ggregate of points. This is very clear if we set out tre 

paradoxes schematically as follows:-

11 

a c 

iii 

a. f 

1v 

a d 

v 

a d 

Vi 

b 6 

This means 'that Zeno gets his contradictory conclusions by pressing 

alternately the infinite di vis ihD..i ty of the Pythagorean Many, and 

the constituent points within this continuum. Therefore, we conclude 

that the Pythagorean Plurality was composed of an aggregate of 

points set out in a. continuum. This is clearly a confusion of 

geometry with pbyl:f;cs • Ma.thematica:; solids are infinitely divisible 

but physical bodies are not, but are divisible only down to minimal 

constituentl bodies, as is acknowledged by premiss e·- the whOle, 
~hen sub-divided, leads umtimately to minima. But such minima are 

not geometrical in nature, as they apparently were taken to be in 
frAmrlent ' premiss cj as used in :tnXXMm:~x ll on pages 141-2 above. There the 

Line was composed of a succession of points set out in Extension. 1 

' Hence, both bodies and magnitudes were conceived by the PythagoreanE-
2 

as aggregates of points set out in Extension. Whether such a systen: 

could be called Number-Atomism3 is doubtful, since Atomism was 

rather an answer to .Zeno' s critidisms of Pythaf,orean1sm 4 and there 

could hardly have been that quantitative c~mception of reality at 

so early a date which is implicit in any form of Atomism where 

~ual1ty becomes subjective appearance. 5 But there is more in this 

Pythagorean! sm than ;Just that parallel construction of magnitudes 

and things with a tendency to conceive the ultimate minima of bodies 

as geometrical points, and this more is 1n fact the explanation of 

this peculiar tendency. 

1. The conftilsion betv1een minimal psrt1.cles and geometrical points 
is even more obvious j_n fragment 3 11 on pa.ge 145 above, vvhere 
these points are assumed to be themselves divisible. 

2. So Burnet, Greek Philos~phy 82-3, that Zeno criticises Pytha.go­
rean things asJI-""4S14Y rN)tJor end .Raven, Pythagoreans and Eleat1cs 
71-2, that Zeno' s criticism implies plurality as a sum of monads. 

3. So Cornford, Classical Quarterly XVI.l37 and XVII. 7, and Plato 
and Parmenides 57-60. 4. Raven, op. cit. 76-77. 

5. Frank, Plato und die sogenannten Pythagoreer 71-2 w1 th 220. 
~ 
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The whole key to Pythe.goreanism lies in a considera.tion of 

premisses d and e above. That points are the ultimate minima of 

Plurali t.y is fundamental to the w.nception of things as aggregnte s . 
of points set out in Extension, but even if these points seem to be 

conceived now as 'atoms' now as geometrical magnitudes, this does 

not explain how in d they can be said neither to increase that to 

I which they are added, nor to decrea.se that from which they are sub-

d .ti d subtraction tracted. In fact, the whole ope1·ation of a d1 on an ED:t:rEE:t%~.JX 

smacks of arithmetic rather than of geometry. So in fragment ll,where 

these points were the points of a Line, they were nevertheless 

countable. This is soluble only if theEe pointsfowere further 

conceived as arithmeticaii: units. That is, while Plurality was in 

one aspect composed of the Continuous, which lent a geometrical air 

to its constituent points, in cmother aspect these points, while 

properly physical and yet tending to be conceived geometrically, 

were further concl-1 ved ari thmetif(.cally, the ar.i thmetieal unit being 

confused with the existing confusion between geometrical point and 

physical 'a.tom'. a;, Zeno was able to treat the constituent points of 

Plurality, in one and the same paradox, notably in fragment 3, as 

infinitely divisible like geo~etrical points (solids), and yet as 

. indivisible and countable like arithmetical units. This is not so 

extraorjdinary as it sounds if we remember the genernl Greek 
1 . 2 

conception of numbers, probably pythe.gorean in or:ig~in, as a.ggre-

ge.tes of units set ou_t geometrically in Space - the so-called 

figurate numbers, such as :: and ::: etc. 3 If, then, guided by this 
I ••• 

method of conceiving numbers, tho pythagoreans regarded the units 

,of numbers as having spatial po ~1 tion, 4 we can see that it was a 
I I 

1

1

small step to identifying the un,i ts or points or 'atoms' or whatever 

!they w e.re called, which constituted physical bodies as well as 

igeometrica.l magnitudes like the Line, with numerip{ca.l units, which 

oould be counted in theory at lesst, but which strictly speaking 

could increase only the numbe~ btit not the magnitude of that to 

which they were added. It was this conception of the ultimate 

constituents of bod:bes as numerical units that explains the Pythago­

rean tenet that things a.re Numbers. 

To sum up, then, Pythagoreani sm before Zeno held that the 
' 

general construction of Plu:ral1 ty was by points set out in the 

Continuous: bodies were made up of • atoms' in Extension, magnitudes 

otl points in the Continuous, Numbers of units in some sort of place, 

but these •atoms' were confused with points on the one hand and with 

units on the other, things being Numbers inasmuch as their ultimate 

1. See Ross, Aristotle's Metaphysics II.211 ad 1039al2; Taylor, 
Plato the Man and his Work 507; van der Wielen, Die Ideegetallen 
van Pln.to 14. 2. See Cherniss, Aristotle's Critidism of' 
Pre-Socratic Philoro phy 387. 3. See Robin, Pleton 82 note 1; 
Burnet, Early Greek Philosophy 338 with note. 

(. See Lee, op. cit. 32-4; Miss Freeman, op. cit. 158. 
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particles were unit-points. This,· according to Cherniss, 1 is summed 

up in .the two tenets that All is Number, and that Bodies are composed 

of points, and the same tenets are allowed by Frank2 in respect of 

the early Pytha.gorean religious fraternity, and is in fact just that 

conception of Numl!lers as composed of units having magnitude and 

things as assemblages of such units as is witnessed by Aristotle, 

and which has been set forth a.bove on pages 56-57. 

b) Parmenide~ Criticism. 

As;ai!JlSt Whom was Pa~llis' Criticism Directed? Perhaps the clear­

est; indication given by Parrnenides of the identity of tee parties 

against whom his criticism was directed 1s to be found in fragment 

63 :"1 ... I hold thee back from this first way of inquiry and from 

this also, upon which morta.ls knowing naught wander two-faced, ••••• 

borne along stupefied like men deaf and blind. Undi seeming crowds 

in whose eyes it is and i.s not the-same and not-the-same, ani all 

things travel in opposite directions." Who are these mortals? :the 

word in itself might seem to indicate what we would call •the man 

in the street• whose outlook is that any object is both like one 

thing and¢ unlike another. Inde~ 'men stupefied, deaf and blind' J 
tallies with Heraclitus' description of the Average Man in his 

fragment,S 4: 4 nEyes and ears are bad witnesses to men if they have 

souls that understand not their language. It But there are very clear 

indications5 that Parmenides included Heraclitus himself in the 

number of these mortals. For Heraclitus was two-faced, believing 

that things travel in opposite directions, tna.smuch as his peculiar 

view of the world was cha.ractet'ised by the Upwa.rd~/nnd Downwards/ 
/ / 

Paths, Ftilre condelll!6ing to Water, and Water to Earth, a. rrl again Earth 

rarefying into wa.ter and Fire.
6 

In this connection it is notable :tiloc~ 
that the same word which Parmenides uses fort hings travelling in 

OPPOSITE ( 774'Ait~'f,Poi/DS ) directions occurs in the fragments of 

Heracl1tus7 in connection with a mystical' utterance summing up his 

whole philosophy of Harmony. Further, Heraclitus could be aptly 

dubbed the 'knowing naught' since it was one of his tenets that "We 

must follow the Common, for if we live thinking that we have an 

individual source of knowledge, we shall err.n8 Heraclitus claimed 

to have no know.l~dge of his oVvn - he knew naught - but all knowledge 

came from the Logos or Common. FinallY, that 'it is and is not the­

wame and not-the-same' 1 s almost certainly tl hit at such sayings as 

that we cannot enter the sPme river twice, 9 and that we both are 

and are not, enter and do not enter the same rivers. 10 

1. Aristotle's Criticism of Pre~Sbcratic PhiloEophy 389-?390. 
2. Plato und die sogenannten Pythagoreer 135. 
3. see Burnet, Early Greek Philosophy 198 : Diels 18B6. 
4. Burnet, op. cit .• 147. 5. Raven, however, in pythagoreans and 

Eleatics 25, discusses and dismisses this possibility, preferring 
to take the same allusions to be Pythagorean. 

6. Diels 12B60, cp. 12B50 & &i 62. 7. Dials 12B51; also; read as 
1/a),~rovos. 8. Diels 12B2. 9, Diels 12A6 4: 12B91. 

10. Diels 12B49a. 






























































































































































































































































































































































































































