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PART II 

CHAPTER 3 

PYTHAGOREAN “ATOMISM” 

Ir the early Pythagoreans were atomists, then they were the first in 
the field. We should have to examine their atoms and the use they 
made of them, and turn a critical eye on the claims to originality 
which have been made for Leucippus and Democritus. We could 
not help regarding the growth of atomism as something begun by 
the Pythagoreans. 

But I do not believe that the early Pythagoreans were atomists, 
in any but a trivial sense. There were certain important differences 
between their ideas and those of Leucippus and Democritus, which 
make it thoroughly misleading to apply the same name to both. 
Much of the demolition work on the hypothesis of Pythagorean 
atomism has already been done by others (particularly W. A. Heidel, 
Gregory Vlastos, and G. E. L. Owen) to whom I am greatly in- 
debted.*! In this chapter and in chapter 5 I shall go over the most 
important evidence and try to strengthen the case they have made. 

It seems certain that the Pythagoreans up to the time of Aristotle 
held the view that all things are made of number. Aristotle says? 
they thought that number is the first principle or cause of what 
exists, in the sense that number constituted both its matter and its 
properties and dispositions. That is to say, they did not distinguish, 
as Aristotle did, between material and formal elements; they said 
that number is the cause of things, and so, in Aristotle’s opinion, 
wished to explain both material and formal properties by deriving 
them from number. 

There are many senses in which this fundamental Pythagorean 
proposition may be taken. Aristotle himself complains, in a series of 
objections to those who assert that numbers are the first of things, that 

it has never been determined in which of two senses numbers are 
the causes of substances and of being—whether as boundaries, as 

* Please see end of chapter for numbered references. 
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points are of magnitudes . . . . or that harmony is a proportion 
of numbers and so is man and everything elsc.& 

What are the alternatives offered by this ungrammatical sentence ? 

Aristotle explains the first one:3 

. . .as Eurytus used to determine what was the number of what 

(e.g., this is the number of man, that of horse) by representing the 

shapes of living things by means of pebbles, like the people who 
bring numbers into the shapes of triangle and square.» 

It is clear that Eurytus’ procedure involved finding the number of 
pebbles with which one could make a sketch of the object in question 

in such a way as to distinguish it from other objects. In a comment 

on this passage, the writer called Pseudo-Alexander explains it in 

these words: 

For the sake of argument, suppose the number 250 is the definition 
of Man, and the number 360 that of Plant; having laid this down, 

he [sc. Eurytus] used to take two hundred and fifty pebbles, some 
green, some black, some red, and of all kinds of color in fact. 

Then he would smear the wall with pitch and make a shaded 
drawing of a man or a plant; he fixed some of the pebbles in the 
drawing of the face, some in the hands, and so on, and thus com- 

pleted the representation of the man with pebbles equal in number 
to the monads which he said defined man. 

It is obvious, I think, that if Pseudo-Alexander is anywhere near 

right about Eurytus’ procedure, there is really no question of this 
being “atomism.” If 250 were the number of atoms in a man, it 

would follow that each atom weighed half a pound or more, and 

a odder de ucóprorar oùdè Omorépws of apiOpot alrıoı T@v ovardy Kal Tod eÎvar, 
nörepov ws dpot (olov ai arryuai av peyelâv) . . . 7 dre [6] Adyos ú ouupuvia 

dpudv, Suotws de Kai dvOpwros Kal TÔv GAAwv Exactov; (Metaphysics N 5, 1092 b 
8-15.) 

b ws Evpuros érarre tis apıduös Tivos, olov Où uèv dvOpwmrov ddi de immov 
darrep oi rods dpıßuoüs dyovres eis Ta oyfuaTa Tpiywvov Kal Terpdyuvov, oÙTwS 

adopordy raîs Impoıs tas poppàs rav pvrâv. (Ibid. 1092 b 10-12.) 

© xeiabw Adyou ydpw Gpos Tod avOpwrov 6 ov apiOuds, 6 de TE Tod purod. roûro 
Geis éAduBave ympidas Svaxooias srevrúkovra Tas uèv mpacivas tas de peaivas, 
“Mas (de) epubpds Kai dAws mavrodamois ypwpaor Kexpwouevas: era mepiypiwv 
tov roîxov doBéorw Kal orıaypadav avOpwrov Kal buròv oùrws Emyyvu Tdode ev 
tas #npiôas Ev TH Tod mpoowmov orıaypadia, Tas de ev TH Tv xeupdv, dMas de 
ev GAdows, Kai doreréher THY TOD puuouuévou avOpwrov bia Imbidwv icapiOuwy rais 
povdow, as dpilew épacxe Tov dvOpwrov. (Pseudo-Alexander Metaphysics 827. off.) 
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was correspondingly voluminous. This is fantastically implausible. 
Pseudo-Alexander may of course have invented the number 250 
“for the sake of argument,” as he says, but the fact still remains that 

nothing in his description supports the idea that Eurytus was trying 
to count a man’s component atoms. Moreover, this commentator 
seems to know something about the subject, since he is able to report 
in a confident tone several details which do not appear elsewhere. 
There is perhaps no need to labor this point further; the arguments 

against reading atoms into the story here have been well put by 
J. E. Raven in his Pythagoreans and Eleatics, chapter 8. 

What of Aristotle’s second alternative— “that harmony is a pro- 
portion of numbers, and so is man and everything else”? Tradition 

credits Pythagoras himself with the discovery that the important 
musical intervals are expressible as simple numerical ratios. Aristotle 
means that as the ratio 2:1 defines the octave, so perhaps some other 
ratio defines man. The octave is a ratio between lengths of string 
(or some other material); Aristotle indicates later (1092 b 18) that 
the only way in which he could understand the ratio that defines 
man is as a ratio between constituent parts or tissues or perhaps of 
elementary bodies (“‘e.g., the essence of flesh or bone is number 
only in this way, three parts of fire and two of earth”). 

Aristotle hesitates, then, between two interpretations of the 

theory that number is the cause of all things: either both forms of 
the theory were advanced and no decision was taken between them 
or, more likely, his complaint is that the theory as proposed left it 
ambiguous which interpretation was to be preferred. Both interpre- 
tations are incompatible with atomism. The first asserts that the 
number of a thing is the number of points which can represent its 
shape; the second, that the defining “number” is a proportion. The 
first of these is clearly distinguished from atomism; atomism counts 

the particles right through a body, not just the bounding points. 
How the proportion theory contrasts with atomism will soon be 
explained further. Obviously, then, Aristotle had never heard of a 

theory asserting that the “number” of man is to be obtained by 
counting the indivisible particles in a man. If he knew of this inter- 
pretation, he would not have hesitated between two others. 

Eurytus belongs to the late fifth or early fourth century 2.c.; 
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there is a century of Pythagoreanism to be accounted for before he 
arrived on the scene. It may be argued that Aristotle’s evidence, as 
we have considered it so far, does not touch the earliest stages of 
development, though if this is so, Aristotle is strangely silent about 

this chronological reservation. 
J. E. Raven asserts that the generation of Philolaüs and Eurytus 

undertook a “post-Zenonian revision” of Pythagorean theory. 
Before this revision, the Pythagorean theory of matter was quite 

different: it was based on the proposition that “all is number,” in 
the sense that everything is defined by the number of “unit-point- 
atoms’’ it contains. “When... . Aristotle speaks of number as... 
“functioning as the material element in things,’ or when as he often 
does he asserts that the Pythagoreans regarded the universe as con- 
sisting of numbers, he means that concrete objects were literally 
composed of aggregations of unit-point-atoms.”’ *What is the evi- 
dence for this early Pythagoreanism? 

Paul Tannéry was, I think, the first to attribute a kind of atomism 

to the Pythagoreans; and he did so in order to provide a target for 
Zeno’s criticisms. “Pour les pythagoriciens, le point est l’unité ayant 
une position, ou autrement l’unité considérée dans l’espace. Il suit 
immédiatement de cette définition que le corps géométrique est une 
pluralité, somme de points. . . . D'ailleurs, à cette époque, aucune 
distinction ne pouvait encore exister entre un corps géométrique et 
un corps physique; les pythagoriciens se représentaient donc les 
corps de la nature comme formés par l’assemblage de points phy- 
siques.”5 Apart from the added bite which this hypothesis gives, so 
he thought, to Zeno’s criticisms, Tannéry produced no more evi- 
dence for Pythagorean atomism. 

Tannéry’s evidence quite failed to support his conclusion, as 
many scholars have shown—particularly Gregory Vlastos (1953). 
The definition of a point as a “monad with position” is often men- 
tioned by Aristotle, without being ascribed peculiarly to the 
Pythagoreans. As a matter of fact, Aristotle regards it as acceptable 
himself; at least, in his own definition, in Metaphysics A 6, he makes 

the point exactly analogous to the monad: 

In general, the one is indivisible, either in quantity or in form. 
Now as to the indivisible in quantity, if it is totally indivisible and 
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without position, it is called a monad, but if it is totally indivisible 
and has position, it is called a point.4 

If the mere consenting use of the “monad with position” for a 

point were enough to make an atomist, then Aristotle might be 
called an atomist. 

However, Aristotle does differ from the Pythagoreans, by his 
own account. The exact nature of this difference has often been mis- 

taken, I think, because Aristotle’s analogy between the monad and 
the point is not exact, and it seems that he was not fully aware of 
the discrepancy. The monad, he says, is totally indivisible and is also 

the unit of measure; the point, on the other hand, is not a unit of 

measure. He explains this in a discussion of the meaning of “unity” 
which is of the greatest importance for our present problem. 

To be one is to be indivisible, . . . or to be whole and indivisible, 
but especially to be the first measure of each kind and above all 
of quantity. . . . Measure is that by which quantity is known, and 
quantity as such is known by means of a unit or by means of 
number; but all number is known by means of a unit, so that all 
quantity as such is known by the unit, and that by which ulti- 
mately quantities are known is ipso facto a unit; so the unit is the 
starting point of number as such. Hence in other cases too 
“measure” means that by which each thing is ultimately known, 
and the measure of each thing is a unit—in length, breadth, depth, 
weight, speed. . . . In all these cases, then, the measure and the 
starting point is one and indivisible, since even in lines they treat 
one foot as atomic.® 

The unit of measure for number is called a monad; this, he adds, is 

the most exact of all such units, because the monad is in every way 
indivisible, whereas other units are used by analogy with it. It could 

À mravragoû de 76 êv } TH Too N) TH cider ddvatperov. 76 ev obv Kara TO mocdv 
aduaiperov, Td uèv mavrn Kal dBerov A€yerar povds, 76 de mavrn Kal Oéow Exov 
orıyun. (Metaphysics A 6, 1016 b 23-26.) 

€ 76 Evi eÎvau TO draupérwp Eoriv elvar,... ú Kal rd Aw Kal ddraupérw, udÀtora 
dE TO pérpw elvan pdr ékdorou yévous Kal Kupubrara Tod mocoû . . . uerpov ydp 
éoriwv @ TO mooûv yıyvworeran yryvwokera de ij Evi 7} dpiOue@ rd moodv f moadv, 6 
de apıduös dmas Evi, Bore mäv Td moodv yuyvwokera Ÿ moodv 7H Evi, Kal À mpWrw 
mood yyvüokera, Toûro adrò Ev, 10 To Ev apıduod apy} À dpıduds. evredOev de 
Kat ev roîs &Mous Aéyerar uerpov B mpdrp Ekaorov yryvookera, Kal 76 mérpov 

> , 3 # > , > > A A Erdorov Ev, Ev uyke, Ev mÂdrer, ev Baber, Ev Bapeı, ev réyer . . . ev mäoı 51 roÚrous Ye x HéTpoy Kal apy Ev 7u Kat ddraiperov, émei Kai Ev raîs ypaupaîs xpavra as drdum 
TH modtaia. (Ibid. I 1, 1052 b 16-33.) 
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hardly be clearer: whereas the monad is the unit of measure for 
counting number, the foot (not the point) is the unit of measure for 
measuring lines. Aristotle adds that of course the foot is indivisible 
in a different sense (the text says “with respect to our sense percep- 
tion”) from the monad, because the foot is a continuous magnitude 
and everything continuous is divisible. 

So the analogy between the point and the monad breaks down. 
But Aristotle continues to use it, and so it cannot be merely the use 
of the analogy that he objects to in the Pythagoreans. What he does 
object to is that they identify the abstract monad, which is the unit 
of measure in number, with the unit of measure in magnitude: 

The Pythagoreans say there is just one kind of number, namely the 
mathematical kind, only it is not separate but they say sensible 
substances are made out of it. They make the whole universe out 
of numbers, but not numbers composed of monads [i.e., monads 
in the Aristotelian sense, the altogether indivisible units of num- 
ber] but they lay it down that their monads [ie., the units of 
which their number is composed] have magnitude.! 

The monad—that is, the abstract unit which is the “starting- 
point” of number—is altogether indivisible, in Aristotle’s view. So 
when the Pythagoreans identified the monad with the unit of spatial 
magnitude, he took it to mean that the unit of spatial magnitude 
was also altogether indivisible; and this for him constitutes a great 
objection to their theory :$ 

The Pythagorean way in one sense has fewer difficulties than those 
I have previously mentioned [sc. some theories of the Platonic 
school], but in another sense it has others peculiar to itself, Not 
making number separate removes many of the impossibilities; but 
that bodies are composed of numbers, and that this number is the 
number of mathematics—this is impossible. For (a) it is not true 
to say that there are indivisible magnitudes. And (b) even if this 
were the way of it, monads at least do not have magnitude, and 
how can there be a magnitude composed of indivisibles? Yet the 
number of arithmetic is made of monads, and they say that real 

\ 
! Kai of Iludayéperor 8’ Eva [daoiv eva apiOudv], rev waÔnparukóv, mA où ; kexæpiouévov add’ Ex roúrov ras aloßmras odcias ovveordvar pat rèv yap öÀov N , we à = vn ES ; ¢ ovpavòv KatacKevdlovow éé apıduav, mdi où uovadırav, dAAd Tas povddas Úrro- 

AapBdvovow éxeuv péyeBos. (Ibid. M 6, 1080 b 16-20.) 
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things are number—at least, they apply their theories to bodies on 
the supposition that bodies are made of those numbers.£ 

In this passage, what Aristotle attributes to the Pythagoreans 
themselves must be carefully distinguished from what he regards as 

the objectionable consequences of their view.” He certainly saddles 
them with the proposition that bodies are composed of numbers; 
and he says in the last clause that they treat the numbers of which 

bodies are composed as if they were the numbers of arithmetic. His 

last sentence states, as an afterthought, the explicit grounds on which 

his objections were made. Pythagorean number was just the ordin- 

ary arithmetical number. But (as all his readers know) the units of 

ordinary arithmetical numbers are the altogether indivisible monads. 

So the Pythagoreans were trying to compose their bodies out of 

indivisibles. But (a) there cannot be indivisible magnitudes—Aristotle 

has proved this elsewhere. And (b) monads have no magnitude any- 

way, being totally indivisible; and it is impossible to compose a 

magnitude from units that are totally indivisible and without mag- 
nitude.® 

This analysis of Aristotle’s argument shows, I think, that it was 

Aristotle himself who brought together the two properties “with 
magnitude” and “altogether indivisible.” He did so because the 
Pythagoreans said that magnitudes are composed of monads, and 

he knew that monads are altogether indivisible units. I can see no 
. . . 66 . 

ground here for attributing the almost technical phrase “atomic 
magnitudes” to the Pythagoreans. J. E. Raven (in Pythagoreans and 
Eleatics, p. 56) disagrees with this view, and adds: “In any case— 

and this is the important point—whether or not the Pythagoreans 
had actually spoken of drona peyén, a belief in their existence does 

follow, asa logically inevitable consequence, from other propositions 

which they had undoubtedly accepted. If (i) bodies are composed of 

8 6 € rôv Ilvdayopeiwv tpdmos TH uèv eAdrrous exer Övoxepeias THY mpórepov 

elpnuévwv, ri de iSias érépas. TO pev yap un Xwpuoròv sroteîv Tov apıduov adarpetraı 

moMa TÔv aduvarwv' TO de Ta owuara é£ apiOudv elvar ovyKeiweva, Kal Tov apuôpôv 

rodrov elvaı naßmuarırdv, advvardv Eorıw. oùre yap dropa meyéln A€éyew dAndés- 

ei 0° drt pddora Toûrov Eger TOV Tpórrov, Ody ai ye movddes uéyedos Exovow, méyebos 
de &£ dÄtaupérwv ovyretodar mas Övvarov; aMa miv 6 y apıdumrırds apıduos 

wovaßırds Earıv: Exeivor dè Tov dpiOucv ra Övra Aéyovowr ra yoûv Bewpypara 

mpoodmrovat Tols cdépacw ds éË ékelvwv dvrwy Tov dpOudv. (Ibid. M 8, 1083 b 8- 

19.) 
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units, (ii) the unit is indivisible (an axiom common to all Greek 
mathematics), and (iii) units have size, it is impossible to evade the 
two conclusions that Aristotle voices, that indivisible magnitudes 
exist and that units have weight.” After the preceding discussion, 
it will perhaps be clear what has gone astray in this argument. It 
all depends on the sense of “unit” and the sense of “indivisible.” 
As a matter of fact, Aristotle, or indeed any other Greek, could 
assent to these propositions, if the unit is the cubic foot, and “indi- 
visible” is taken only in the weak sense in which Aristotle speaks of 
the foot as indivisible in the passage I have quoted from Metaphysics 
I 1. The assertion of these three propositions does not commit any- 
one to a belief in “atomic magnitudes” in the strong, technical sense 
—that is, altogether indivisible magnitudes. The thesis of “atomic 
magnitudes” follows only if the unit in question is altogether indi- 
visible. Aristotle appears to attribute the thesis to the Pythagoreans 
(in an offhand sort of way, which would be hard to explain if they 
had asserted it explicitly) only because they identified the unit of 
arithmetic which he regarded as altogether indivisible with the unit 
of spatial measurement. 

If my analysis of Aristotle’s evidence is correct, it attributes 
atomism to the Pythagoreans only if their monads were altogether 
indivisible—that is, only if they used the term “monad” in the 
strict and precise sense in which it was used by Aristotle. I can see 
no reason to attribute such precision to them, and I am therefore 

not convinced that Aristotle’s evidence has any tendency to make 
atomists out of them. On the contrary, I think there are good reasons 
for saying that they were not atomists, and we must now turn to 
this side of the argument. 

It is well known that the Pythagoreans made numbers the ele- 
ments of more than just concrete physical objects. Aristotle seems 
to know of statements which attribute number to justice, soul, 

mind, opportunity, and marriage; and these are only examples.° If 
concrete objects, though, are made of numbers in the sense that 
“each such object consisted of a definite number of unit-point 
atoms,” '° how would the same numbers add up to justice, or to 
mind, or marriage? It is an objection that has been made often from 
Aristotle onward,!! and has never been satisfactorily answered. 
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Gregory Vlastos writes,!2 “Our best clue to the whole meaning 
of the theory that “things are numbers’ is surely the Pythagorean 
discovery of the numerical formulae for the concordant intervals 

in music which must have been the scientific source of the whole 

theory. Here there could be no question of number-atomism. Thus 

the $ ratio for the octave would only mean that the numbers 1, 2 
would be assigned to any pair of homogeneous strings the first of 

which was half the length of the second (cf. Van der Waerden, ‘Die 

Harmonielehre der Pythagoreer,’ Hermes 78, 1943, 163 ff). It would 

be absurd to suggest that the numbers 1, 2 could be considered by 

any mind, no matter how bemused by numerology, the numbers 
of the ‘spatially extended units’ composing the strings.” It is not so 
implausible, of course, that 1, 2 should be the numbers of the 

“spatially extended units” of the strings, if the units may be feet or 
meters or whatever.!3 What is fantastic (I agree wholeheartedly 
with Vlastos) is that these should be the numbers of atomic units 

composing the strings. | 
It is clear, I think, that the Pythagorean method relied on finding 

proportions, and not on counting atomic constituents. It is the pro- 

portion 2:1 which constitutes the octave, no matter what the units 

may be. It is still fairly obscure what proportion could determine 

justice or marriage, but it is very much less difficult to conceive of 

this than of a group of atoms which might perhaps cease to make 
up justice and instead make a pyramid or a brick. | 

The emphasis on proportion is also proved by the Pythagorcans 

known interest in particular numbers. For an atomist, who believes 

that things are made of a number of indivisible pieces, there is no 

special magic about the first few numbers. If one man or brick is 

larger than another, it simply means that the larger has more atoms 
than the smaller. Since portions large enough to be seen are as a rule 

obviously divisible, atoms must as a rule be too small to be seen by 

themselves; hence concrete objects must be composed of rather 

large numbers of atoms. The Pythagoreans, however, were fascin- 

ated by particular numbers, especially the decad. The importance 

of the decad emerges from many passages, but particularly from the 

long quotation from a work by Speusippus called ‘ Pythagorean 

Numbers,” preserved in the Theologoumena Arithmetica.'* Speusippus 
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is said to have used the writings of Philolaüs as his source; his evi- 
dence is therefore rather late for the present purpose, but it probably 
gives a true picture of an original Pythagorean way of thinking. 
“Ten,” he says, “is a perfect number, and rightly and naturally all 
of us, Greeks and all mankind, end at ten whenever we are count- 
ing. . . .” Aristotle confirms!5 that for the Pythagoreans “ten is 
thought to be something perfect and to embrace in itself the whole 
nature of number.” The reasons for this view of the number ten are 
set out by Speusippus; they are well known, and need not be re- 
peated here. 6 It is not suggested in any of them that the magic of 
the number ten derives from or extends to concrete objects made 
of ten “‘unit-point-atoms”’: the reasons have to do with shapes and 
proportions. 

Early Pythagorean cosmogony, in so far as it can now be dis- 
covered, also seems incompatible with atomism. As I have shown 
above, the thesis that the Pythagoreans were atomists depends on 
the assumption that the monad is for them something that has 
magnitude and is altogether indivisible. Yet this monad with magni- 
tude is something created; and when the first of them is created the 
first action that it performs is to divide into two. At least, this 
appears to be the case; Aristotle says,!7 “When the one was com- 
posed (whether out of planes or surface or seed or elements they 
cannot describe), at once the nearest part of the Infinite was drawn 
in and limited by Limit.” Elsewhere,!8 he observes that the void 
enters the cosmos from the Infinite, being in fact breathed in, and 
separates things off, “on the ground that void is a kind of separation 
and distinction between adjacent things; and this” (said the Pytha- 
goreans) “happens first in number, for the void distinguishes their 
natures.” Alexander, possibly quoting from Aristotle’s lost work 
On the Pythagoreans, reports!® that the monad first divided to form 
the dyad, and so on to form the triad, and the other numbers in 
succession. These witnesses and others who might be quoted leave 
many gaps in our knowledge, but it seems fairly clear that the 
number series was not regarded as primitive or elementary by the 
Pythagoreans: the numbers were somehow generated, in succession, 
by the imposition of Limit upon the Infinite, and the first limiting 
agent appears to have been the first Monad. “The first unit,” Raven 
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writes,?° “begins to breathe in and limit the Unlimited, and the first 

outcome of its activity is, by its own division and extension, the genera- 

tion of the number 2” (the italics are mine). So much for the alleged 

axiom that the unit is absolutely indivisible. 

The number two, for the Pythagoreans, is also the line, and three 

is the plane and four the solid; hence the generation of the number 

series is also the generation of solid bodies. This confusion between 

arithmetic and geometry, as it has often been said, is explained more 

easily when one remembers the habit of writing numbers by arrang- 

ing dots or alphas in patterns. This habit is amply described by 

Cornford and Raven and needs no further elaboration; but the 

question arises whether this feature of Pythagoreanism itself proves 

that they were atomists. The answer is clearly no. Three is the 

triangle in the sense that any triangle presupposes the number three: 

it has three elements in it. There is nothing in the theory that 

requires the elements to be atoms. 

If all the contrary evidence is ignored and it is still insisted that 

the Pythagoreans were atomists, then it must be asked how their 

theory was supposed to account for change in the natural world. 

We know that there was a cosmogony: the atoms were generated, 

not original. The original monad was not an atom, since it divided 

in order to produce two. None of the units first produced were 

atoms, if they went on dividing, as it seems they did. Eventually, 

however, these productive units must have died, as it were; they 

ceased breathing void in and ceased dividing; atoms were finally 

produced. At this stage it seems that a completely different set of 

processes must have taken over. If natural change was to be ex- 

plained at all (and surely that must have been a feature of any 

cosmology after Anaximander?), it could only be by rearrangement 

of atoms. It seems to me quite extraordinary that we should hear 

nothing at all about these features of their philosophy. There is, 

after all, an enormous quantity of Pythagorean literature: I have 

never seen any mention of a distinction between monads which are 

productive and divisible and monads which are atomic, nor any 

account of natural change which differs from their cosmogony. I 

find the conclusion inescapable that there were no such distinctions. 

One further point should perhaps be cleared away. The dis- 
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covery of incommensurables is well known to have caused the 
Pythagoreans some embarrassment: the discoverer is sometimes said 
to have been drowned in punishment for some indiscreet revelation 
connected with this subject.2 It should be observed that their em- 
barrassment does not entail that they were atomists. Probably the 
discovery was first made through studying the pentagram, accord- 
ing to the arguments of von Fritz, Junge, and Heller. It was proved 
that each diagonal was cut by another in a ratio which could not 
be expressed in whole numbers of any units whatever. But this is 
true, and equally embarrassing to those who believe that “all is 
number,” whatever the unit may be; it makes no difference whether 
the unit is atomic or not. 

As a matter of fact, the earliest known method of determining 
proportion, which was probably the method by which incommen- 
surability was first discovered, itself points to the use of varying, 
non-atomic units. The method is called dvravaipeais, or “recipro- 
cal subtraction.”?2 To determine the proportion between two 
lengths A and B, of which A is the greater, first subtract B from A 
as many times as possible, leaving a remainder C. Then subtract 
C from B in the same way leaving a remainder D. Then subtract 
D from C .. . until no remainder is left. The first length which can 
be subtracted thus without leaving any remainder is the unit in 
terms of which the proportion A:B can be expressed. Clearly the 
unit will vary according to what these lengths A and B are; and (to 
clinch the point that these units are not atoms) the units composing 
A may be different if A is compared not to B but to a different 
length Z. 

To sum up this chapter, then, I conclude that the Pythagoreans 
were no more atomists than Aristotle was. In some contexts, they 
held that the unit had magnitude; but this, I have argued, does not 
make them atomists, since they used variable units. 

But this chapter has left out of account what has always been 
the main prop for the structure of Pythagorean atomism—Zeno. 
We must now turn to the Eleatics. 
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CHAPTER 4 

THE ELEATIC CONCEPT OF AN 

INDIVISIBLE BEING 

THE first undoubted assertion of an indivisible being was made by 
Parmenides. Melissus, his supporter, gave a lead to the Atomists, as 
has often been observed, when he said: “If there were many things, 
they would have to be of the same description as I say the One is.’””*! 
How would Melissus describe his “One’’? Was its indivisibility 
the same as that which belonged to Parmenides’ “One”? 

Parmenides announced his intention of proving that Being is a 
“single whole” in the opening lines of the “Way of Truth.”2 He 
kept his promise later: 

Nor is it divisible, since it is, all alike; it is not any more here, 
which would prevent it holding together, nor any less, but all is 
full of being. So being is continuous (holds together); for being 
is next to being.® 

If I understand Parmenides’ argument correctly, he tried to show 
first that there could be no coming-to-be or passing-away, and 

hence that there could be no degrees of being; a thing must either 

be in a total sense, or not be. Then he picked up this conclusion; if 

it is in a total sense, then there can be no differentiation in it at all. 

There is nothing but total being everywhere. Thus a would-be 
divider can find nothing on which he can get a purchase. Wherever 

he considers what exists, it is all exactly the same. 

Study confidently things distant, as being all similarly present to 
the mind; for you will not cut off being from its clinging to being, 

* Please see end of chapter for numbered references. 

à ARD Solana BN Bie y ovde ÖLaiperov éorw, érel mäv Eorıv Ououov 
aay re f » 7 oùdé 7u TH p@Mov, TO Kev elpyou muv ovvéyeodar, 

» OÙdÉ Tu xeupórepov, wav 8’ Eumdedv Eorıv édvros. 
TÔ Evvexés mäv Eorıv: Eöv yap Eovrı meAaLeı. (Parmenides B 8, 22-25.) 
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