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for many stimulating discussions during that period. 
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understanding, without which this book would never have been 
finished. 
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INTRODUCTION 

Books M and N of the Metaphysics have had a bad press. They em­
barrass students of Plato because the ideas of Plato's that they 
dlscuss seem strange and are different from anything in the dialogues. 
They embarrass students of Aristotle because they argue so minutely 
about apparently baffling topics. These dissatisfactions are often 
combined in the complaint that the books are tedious and scholastic. 

The only way to show that something is not boring is to arouse 
interest in it .  This is the aim of the present work. 1 believe that M-N 
is not nearly as diffıcult and mysterious as is usually thought, and 
that it is not a pettifogging discussion of mystical nonsense , but an 
acute treatment of philosophically li ve problems. 

M-N criticizes Plato and the Academy, and presents Aristotle's 
own views, on topics which we should now c all part of the philosophy 
of mathematics and of logic. We find discussed theories such as that 
numbers are 'separate', 'non-sensible' entities, and that they have 
'elements' or 'principles' which are more ultimate than they are and 
which in some way explain them. Clearly these ideas have some 
affinity with modern questions about the nature and status of 
mathematical entities. Do numbers exist? If they do, what sort of 
entities are they? Can number-terms be analysed in to terms of logic 
alone, plus definitions, and ,  if so, in what sense is this a 'reduction' 
of number to something more ultimate? From M-N we can see that 
Plato and Aristotle were concerned with this type of question, both 
in its own right and as having a bearing on the theory of Forms. 

Since the problems in M-N often have modern analogues, it is 
sometimes only when we approach Aristotle with an orientation 
from modem problems that the text becomes philosophically reward­
ing. In some cases we can say that Plato and Aristotle were struggling 
with the same problem as ours although we would formuiate lt very 
differently. But it should be remembered that these similarities exist 
at a fairly high level of generality. It is misleading to think of Aristotle 
as discussing less technical versions of present-day theories. The 
problems of Frege and Russell cannot be detached from a particular 
theory and it s terminology and compared with a context as different 
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METAPHYSICS BOOKS M AN D N  

as M-N. In particular, both Plato and Aristotle have a theoıy of 
number that is irredeemably pre-Fregean in approach ; despite the 
fact that Aristotle makes statements suggestively !ike some of 
Frege's, he completely lacks the precise notions necessary for a 
delinition like Frege's. Further, drawing specious modern parallels 
can lead (and has led) to presenting Plato with highly technical 
theories without, or even against, good evidence. Hence, while I have 
made use of modern ideas to elucidate what is going on in M-N, 1 
have tried to avoid tempting but unsound parallels and misleading 
comparisons in detail. 

In M-N Aristotle discusses Plato's ideas at length , but he has in 
mind not the dialogues but teaching and discussion in the Academy. 
He is attacking theories with which his lecture audience was familiar, 
but which are no tonger directly available to us. In order to under­
stand what Aristotle is getting at in M-N it is therefore necessary to 
have some eeconstruction of those of Plato's theories that are dis­
cussed in M-N. 1 shall now go on to present such a reconstruction, 
together with an account of Aristotle's own position and, more 
briefly, those of other Academy members. Any such attempt takes 
us in to well-mined fields of speculation. 1 In the case of Plato and 
the Academy the problems are complicated by the fact that our 
chief source is Aristotle, who not only criticizes Plato but has to 
some extent recast Plato's thought in his own terms in so doing. 
This has led to blanket dismissal of Aristotle's reports as biased and 
worthless,2 and also to underestimation of the importance of M-N; 
there has been surprisingly little serious attempt to examine Aris­
totle's own ideas and the basis of his criticism of Plato .  It is clear 
from M-N, however, that the re was lively controversy in the Academy 

' Our evidence for the unwritten doctrines is fragmentary and confusing, 
and has fonned the basis of contradictory and extreme theories. According 
to Cherniss ((1 ), (2)), Plato d id not have systematic philosophical teaching 
in the Academy, but merely gave one unsuccessful lecture. According to 
recent German scholars, the unwritten doctrines are the true heart of Plato's 
philosophy, and the dialogues can only be fully understood as imperfect 
reflections of them . See Kramer ( 1 ), (2), (3), Gaiser (1), (2), Gadamer and 
Schadewaldt ,  Wippern; and cf. also Findlay. 

2 C'herniss's extrcmc positiun, that Aristotlc's reporıs of 'unwritıcn doc­
trincs' are simply misunderstood or pokm ical projt!ctions from tht! ideas in 
Plato's dialoıtucs, has bcen aııacked by Krl:lmcr, ··h. 4 and Findlay , Appt!ndix l l .  
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I NTRODUcnON 

on these topics and that Aristotle regards himself as having success­
fully criticized Plato's philosophy of mathematics and replaced it 
with a better. 

To introduce the reader to M-N 1 shall therefore compare and 
contrast Plato's and Aristotle's philosophies of number and of 
geometry. In both cases 1 sh all begin from the written works that we 
do possess and show that in them we can find a consistent over-all 
position. The evidence from the 'unwritten' doctrines will be dis­
cussed in the light of these positions. 

lt emerges that Plato and Aristotle hold systematically opposed 
views, and this is relevant to the next section, which discusses the 
Academy's theories of the foundations of mathematics. For we can 
evaluate Aristotle's criticisms better if we are aware of their grounds, 
and do not have to ascribe them to hostility or stupidity. This is 
important where we lack independent checks on Aristotle's reports 
ab out the Academy's theories of 'fırst principles'. 

Eve n if the reader is unconvinced by my reconstruction, in general 
or in some details, he or she will at any rate have gained some idea 
of the topics which Aristotle presumed to be familiar to his hearers 
when he gave the lecture course which we now possess as M-N. 

The dialogues 

1. Plato 's philosophy of mathematics 

A. Number3 

lt is clear from the dialogues, though nowhere explicitly stated in 
them, that Plato is a platonist in the sense current in the philosophy 
of mathematics. (To avoid confusion 1 shall use 'platonism' for this 
position, and 'Platonism' for the actual views of Plato and his follow­
ers.) In modern philosophy of mathematics platonism is usually 
taken to be a type of realism, amounting to the belief that mathe­
matical objects such as numbers literally exist, independent of us 
and our thoughts about them.4 Numbers are not, of course, in the 

3 In treating number fırst and more fully compared with geometry 1 am 
reversing the usual emphasis; the justifıcation of this can only be the plausi­
bility of my account as a whole. 

• Cf. Quine (1 ), the e nd of 'On What !here ls'. Frege is the clearest and 
most forceful defender of modern platonism. Cf. also Russell's early works, 
and P. Bernays, 'On Platonism in Mathematics', in Benacerraf and Put nam. 
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METAPHYSICS BOOKS M AND N  

world around us; they do not exist in space and time. Dut they exist 
none the less; they are there to be discovered before we think of 
the means of describing the m. Russell in an early essay of 1 90 ı say s, 
'Arithmetic must be discovered in just the same sense in which 
Columbus discovered the West lndians, and we no more create 
numbers than he created the Indians . .  .' 

Modern mathematical platonism is usually expressed as a theory 
about the truth · of mathematical propositions. Plato,  however, is 
more concerned about the existence of mathematical objects. There 
are two kin ds of reason for this. Firstly , the re is the sornewhat 
naive canception of the subject-matter of mathematics which Plato 
shared with his contemporaries. As Lasserre puts it (pp . l  2- ı 3), 
'Mathematics has been regarded as the science of the relations u niting 
certain so-called "mathematical entities" ';he calls this a 'conception 
inherited from antiquity' and says also (p. 45), 'Whereas modern 
arithmetic has developed above all the art of computation . . .  ancient 
arithmeticians set out to "know numbers".' The second reason why 
platonism appears in Plato as a belief in the existence of certain 
entities is his tendency, from which he never fully emancipates him­
self, to assimiiate all knowledge to the model of knowledge by 
acquaintance, a relation between knowing subject and known object. 

In the dialogues Plato sametimes uses idioms suggesting that 
when we know about numbers this is because the numbers are things 
that are the re already to be known about (11ıeaetetus ı 98a-b, cf. 
Alcibiades I, ı26c) and in two passages he makes an interesting con­
trast. There is on the one hand knowledge of numbers of physical 
objects, which are themselves spoken of as physical numbers (this 
shows that Plato's canception of a number does not distinguish it 
sharply from a numbered group , and this is worth remembering 
when we come to the more ambitious developments). Dut there is 
also knowledge of a different kin d of number, not physical numbers 
but 'the numbers themselves', grasped by thought alone 'in the 
intellect'. These are numbers conceived platonistically: they are 
separate from the things we count, they exist and are accessible to 
our reason. (Repub/ic 525c-d, 11ıeaetetus 1 95d-- 1 96b. Epinomis 
990c6 is not by Plato but clearly derives from him in thought and 
expression.) Plato's emphasis that these numbers are 'in the intellect' 
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INTRODUCTION 

is not a claim that numbers are erealures of our thought ,  rather the 
reverse. His point is like Frege's ((1), ı ı Se) : 'in arithmetic we are . . .  
concerned . . .  with the objects given directly to our reason and , as 
its nearest kin, utterly transparent to it. And yet, or rather for that 
reason, these objects are not subjective fantasies. There is nothing 
more objective than the laws of arithmetic.' 

At Euthydemus 290b-c platonism could be said to surface. There 
it is said that 'geometers and astronomers and calculators' contrast 
with philosophers in the way quail-hunters contrast with cooks: the 
former make real catches or discoveries and are not merely concerned 
with their diagrams, but they can make no good use of them and 
have to hand them over. Si nce this is the nearest that Plato gets to 
explicitness, it is possible that Aristotle has this passage in mind 
when he discusses platonism in M-N at J077b JQ ff. and 1078828 ff. 
Dut the remark is rather a throw-away one in its context,  and gives 
no substance to Plato's platonism. 

In the dialogues, then, there is no explicit commitment to a 
platonist theory of number, but there is evidence that Plato fo und it 
natural to think of numbers platonistically . At Sophist 238a ı 0-ı ı 
the Eleatic Stranger says in the course of an argument, 'Well, we take 
all number, at any ra te, to be among the things that exist', and this 
elicits the comment, 'Yes, indeed, if anything is to be taken to exist . '  
To Plato it is just obvious that numbers exist. Moreover, if we con­
sider his metaphysics in general , we have every reason to believe that 
he would not have rejected, but on the contrary would have wel­
comed , an explicit formulation of this readiness to accept the 
existence of abstract objects. 

Further aspects of Plato's implicit platonism are indicated In the 
dialogues, though unemphatically . One is the way he draws the dis­
tinctions between two kinds ·of study of numbers, arithmttike and 
logistike. 

Traditionally , the distinction between arithmetike and logisiike 
in Plato has been thought to be that between on the one hand theo­
retkal study of number (or arithmetic) and on the other hand 
practical calculation. This view is widespread , indeed the standard 
account. lt is mistaken, however, for it has been conclusively shown 
by Kle in and de Strycker that the opposition is not that of studying 
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pure numbers versus ready reckoning, but that of counting versus 
calculating. Logisiike is certainly to be rendered as 'calculating'; 
anthmetike can mean 'arithmetic', but is etymologically close to the 
words for 'number' and 'counting'.5 

Counting and calculating do not look like generically different 
activities; there are numerous passages where Plato casually conflates 
them6 and one (1heaetetus 204b-c) where he makes the natural 
assomption that they presuppose each other. (He never considers the 
possibilities of counting groups separately without being able to cal· 
culate, or of calculating formalistically without being able to count.) 
These are all, however, passages where Plato is using the nations of 
counting and calculating, and making natural assumptions about 
them. He does make an interesting distinction in passages where he is 
tatking about them, Gorgias 45 1 a·c with 4S3e, and Philebus S6d-S7a 
with S7d-e. 

In the Gorgias passage anthmetike and /ogistike are distinguished 
by their subject-matter. That of the former is 'the even and the 
odd, how much they happen to be in each case'. The tatter studies 
not only how much each happens to be but their relations to one 
another. K.lein points out (pp. 1 8  ff.) that the distinction made here 
is that between studying numbers, and studying numbers and their 
possible interrelations, and that this distinction holds not only on a 
practical but also on a theoretical level (where it was taken up and 
developed by the Neoplatonists). 

The distinction between theoretical and practical levels is itself 
made in the Philebus passage at S6d: 

Arithmetic is of two kinds, one of which is popular, and the other 
philosophical. 

How would you distinguish between them? 
There is a wide difference between them, Protarchus; some 

arithmeticians reckon unequal units; as for example, two armies or 
two oxen, two very large things or two very smail things. The party 
who are opposed to them insist that every unit in ten thousand must 

• Klein, pp. 1 8-19.  'Number' is tUithmos, 'to count', arlthmein. (But 
arithmltikl can mean 'arithmetic', and tUithmltikos always means 'arith­
metician'.) 

• İlipp/Ds MlnCN 366-8, HippiDs Major 28Sb-c, Protagoraı 3S6e-3S7a, 
Euthyphro 7b-c, Phaedrus 274c-il, Republic S22c, S22e, S2Sa, 603a, Llıwı 
81 7e, Politicus 2S9e. Cf. Klein, p. 39 . 

6 



INTRODUCTION 

be the same as every other unit. 
Undoubtedly there is, as you say, a great difference among the 

votaries of the science; and there may be reasonably supposed to be 
two sorts of arithmetic. (Jowett's translation) 
The same is said to hold for logistike and for metritike (the art of 
measuring), and at 57d-e Plato emphasizes the gulf between the 'two 
arithmetics and measurings and the rest', saying that they share a 
common name and nothing else. He spells out the difference only in 
the case of arifhmetike , but the others are clearly meant to be 
parallel to it. 

Thus Plato is committed to a distinction between theoretical 
anthmetike and theoretical/ ogistiki: k nowing how to co u nt numbers, 
knowing what numbers are, is taken to be different from knowing 
the various relationships numbers stand in, the ways in which they 
are related by addition, multiplication, and so on. Plato is thus put 
tirmly on one side of a controversy in the philosophy of mathematics. 
One side maintains, with Quine ((2), pp. 44-5), that 'arithmetic . . .  
is all there is to number: there is no saying absolutely what the 
numbers are ; there is only arithmetic.' What could there be to know­
ing what numbers are, other than knowing what can be done with 
numbers, knowing the laws of arithmetic? The other side (cf. Russell 
ch . 1) maintains that knowing what numbers are is distinct from 
k nowing how they can be manipulated; otherwise our ability to 
count would be unexplained. Plato, for whom platonism is a matter 
of the existence of certain objects, sees this distinction as being 
between numbers themselves on the one hand and their interrelations 
on the other. This suggests that numbers as the objects of arithmitiki 
can be identifıed independently of arithmetic; and this seems to have 
no possible basis but a platonist picture of numbers as already 
'given' independent of our activities. Plato is prepared to accept this, 
and the consequence that there will be a study of numbers that is 
not arithmetic. 

The Phi/ebus passage shows how Plato thinks of units. His argu­
ment reveals a confusion which recurs in ever more sophisticated 
form in his later elaborations of the idea. He argues: the plain man 
thinks that a pair of shoes, for example, is two, each shoe being a 
one or unit. But there are two ways in which this is unsatisfactory 
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(it is not clear which the Philebus indicates). Two objects can be 
brought under the same unit-concept to be counted and be very 
dissimilar in size, say. And one can count a pair of things that come 
under different unit-concepts, e .g. one ox and one army. In both 
these ways the plain man's units are very heterogeneous. The phil­
osopher is to insist that when he counts a two, what he counts is 
just two, two units that are exactly the same and not dissimilar in 
any way at all. His unit, what he counts as one , is to be just one, not 
divisible in any way at all. This is said at Republic 525 and stili 
insisted on in the later Sophist at 245a-b . 

Plato's move here is significant in two ways. Firstly , it assimHates 
intransitive counting to transitive,7 the reciting of the numeral­
sequence to the use of numerals to measure sets. The way it is done 
reveals platonist assumptions: if one sort of counting is unsatisfactory, 
this must be because i ts subject-matter is unsatisfactory, and so a 
satisfactory type of counting is ensured by manufacturing a satis­
factory type of subject-matter for it. No account is taken of the 
peculiar nature of this subject-matter, pure units, until trouble turns 
up la ter. Secondly, Plato ta kes it as obvious that a number is a number 
of something; the plain man's number is a number of shoes, so the 
philosopher's number must be a number of pure units. Once more it 
seems that numbers are not being distinguished carefully enough 
from numbered groups. 

Plato is not very informative in the dialogues about what he 
takes to be the possible extension of 'number', but it is interesting 
that he frequently uses 'even and odd' interchangeably with 
'number'.1 At Politicus 262d-e he recommends division into even 
and odd as the appropriate way to divide number. The re are also two 
passages9 where the treatment of eve n and odd may foreshadow la ter 
developments. 

' In intransitive counting ('one', 'two' . . .  ) we are reciting the numeral 
sequence, for whatever reason; in transitive counting ('one potato, two potatoes 
. .  .') we are using numerals to measure sets. Cf. Ellis, p. 1 54,  and Benacerraf. 
Aristotle's theory of number emphasizes the notion of this kind of measuring. 

1 e.g. Charmides 166a, Protagoras 356-7 , Gorgfas 45 1 and 453.  (Dut cf. 
11ıeaetetus 1 85c-d where 'one and the rest of number' is mentioned separately 
from 'even and odd'.) 

' Euthyphro 12d (cf. de Strycker.) Even and odd are chuacterized as isoceles 
and scalene. This is defective as a division into even and odd number (cf. 
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INTRODUCTION 

This attitude to even and odd has the (seldom noticed) con­
sequence that 'number' for Plato seems naturally to have the force 
of 'natural number', what Frege called Anzahl-or, to be more 
precise, 'positive whole number' (exduding O and with undarity 
over 1 ). This is important, for it is commonly assumed that Plato's 
concept of number marks a revolutionary breakthrough in being 
extensible beyond the natural numbers to cover rational and real 
numbers. For some scholars this is almost a datum, yet it rests on 
no evidence in Plato. lt is rendered unlikely by Plato's .use of 'even 
and odd' for 'numbers', and by his confusion of number and nurn­
bered group. (It is rendered even more unlikely by much of the 
'unwritten doctrines'.) All the evidence in Plato's writings suggests 
that for Plato number meant Anzahl, the answer to the question, 
'How many?' The only apparent exception is Epinomis 990d-e, a 
famous passage where the author says that what is 'absurdly' called 
geometry is really a means of studying in plane figures the assimi­
lation of numbers which are themselves dissimilar. This is dearly a 
reference to the geometrical representation of incommensurable 
relations which cannot be expressed in whole numbers, and the 
passage has been hailed as a daim that 'number' can properly cover 
not only whole numbers but irrational numbers. Dut even if this is 
in fact the upshot of the passage , as is not certain, 10 it cannot count 
against the evidence of the dialogues, since even in antiquity the 
Epinomis was thought not to be by Plato. 

Many scholars have none the less claimed that Plato's conception 
of number is 'geometrical', and that it was explicitly designed to 
cover rational and real numbers as well as integers. This daim is not 
evidentially based and is essentially a priori: since Plato was inter-

Heath ( 1 ), vol.i, p. 292). The terms have a wider application than to number 
(cf. Laws 89Se) bul are not derived from a geometrical use (cf. de Strycker). 
At Phaedo 103-S the confusion of 'one' with 'unit' is interesting (see below); 
most Uanslators shift from 'unity' as a translation of monas at lOt c to 'a unit' 
at 103-4. 

10 Wedberg (pp. 24-S) explains it without including inationals as properly 
being numbers. 'Two numbers, say a and b, are "similarw if a is a product 
a' .a" and b a product b'.b" and a'/a" = b'/b". In this sense, e.g., the numbers 1 
and 2 are "in themselves dissimilarw. But they can be "assimilated by reference 
to surfacesw in the sense that there exist two similar surfaces, e.g. squares, 
whose volumes are related as 1 to 2. '  

9 
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ested in the geometry of his time, he must have been aware of the 
significance of his friend Theaetetus' work on degrees of irrationality, 
to which the re is a reference in the 17ıeaetetus. 11 In fact, however, it 
follows neither that Plato had a geometrical conception of number 
not that he should have had . (Eve n in the Theaetetus passage 'number' 
applies only to positive integers.) Too often conclusions about Plato 's 
concept of number have been drawn from premises concerning ge­
ometry, on the grounds that he d id not radically separate the two, 
which begs the question at issue. Plato's conception of number in 
the dialogues owes nothing to geometry. 

A large element in the desire to ascribe a geometrical concept of 
number to Plato is the conviction that it is morc 'advanced' than an 
arithmetical one ; but this is not clearly true, as is pointed out by 
Frege .12 Even if a geometrical concept of number can avoid the 
circularity of defıning identity of ratios, ete. between lengths in 
terms of equimultiples, the exercise would stili be futile : 'we should 
stili remain in doubt as to how the number defıned geometrically . . .  
is related to the number of ordinary life ,  which would then be en­
tirely cut off from science . Yet surely we are entitled to demand of 
arithmetic that its numbers should be adapted for use in every appli­
cation made of number.' Moreover, a geometrical concept will not 
suffice for arithmetic : it is not adequate for, e.g., the number of 
roots of an equation, whereas counting number or Anıahi 'can 
answer among other things how many units are contained in a 
length'. 

Any a priori grounds for attributing the geometrical concepı to 
Plato are not, then, adequate to outweigh the lack of evidential 
support . This is important, since it affects interpretation of the 

11 Cf. Milhaud (1 ), p. 362. Several of the passages in Gaiser's testimonitı 
show that Plato was interested in mathemaıical problems, but there is no 
evidence that he had any special mathematical compelence (see Cherniss (4)). 

10 Frege ( 1  ), § 1 9. (Frege later went back on this, but not for reasons 
relevant to the present discussion.) He also points out that although the 
concept is wider than and includes the integers, it presupposes magnitude and 
relation in respect of magnitude. This would be a serious problem for Plato, 
for whom (as we sh all see) numbers were importantly prior to, aiıd presupposed 
by, magnitudes. (This is pointcd out by lltin� (1 ) ; it is not cnuugh to say, as 
does Gaiser ( ( 1 ) ,  2nd ed. p. 580), that the problem is merely one of exposi­
tion.) 

ı o 



INTRODUCTION 

'unwritten doctrines' about number. 
Plato is not , in fact ,  any further away from the ordinary Greek 

concept of number than Aristotle, though they are often sharply 
contrasted in this respect by scholars. This is illustrated by the way 
that they both have the same problem over 1. ls ı a number? If 
number is thought of as Anzahl there is a temptation to say no, since 
ı does not measure any plurality. (Arithmos, number , andarithmein, 
to count, seem to have a closer conceptual tie than the English 
words to the ability to give the tale of a given group, i.e . plurality). 
But on the other hand we do use 1 as a number, along with 2, 3, and 
the rest. Plato reflects this indecision. Sometimes he writes as though 
the first number were ı, sometimes as though it were 2. ı is the first 
number at Laws BıBc and Sophist 238b, whereas Republic 524d 
talks of 'number and one', and at Phaed o 103-5 ı is apparently not 
part of the number series but i ts basis.13 

On the other hand, we shall fınd that in his explicit theory of 
number Plato does bring out what is latent in the everyday Greek 
concept, namely that number measures plurality and that the first 
number is 2 .  Both Plato and Aristotle in their theories (though not 
their usage) make ı not a number but the basis or origin of number; 
their attempts are, of course, very different. 

We can thus see that Plato is a platonist about numbers from 
some indications in the dialogues, mainly a readiness to use certain 
suggestive idioms and to accept lines of thought with platonist pre­
suppositions. But it could be claimed that there is a more direct 
proof; for Plato is a realist about the existence of Forms indepen­
dently of us and of our spatio-temporal world, and there seems to be 
evidence at Phaed o 103-6 that Plato accepted nu mb ers as Forms. 
And Aristotle says twiceM that for Plato numbers were Forms. 

This is too swift , however. 1 t ignores the problem of 'intermediates', 
which we will shortly co me to. Further, it can be questioned whether 

u The author of the Epinomis is even worse; at 977c ıie speaks of number 
as going, '2, 3 . . .' but a few pages later at 978b-c we lind that counting goes, 
' 1 ,  2, 3 . . .  ' 

14 1 09034� ;  frag. 4 (Ross) of On the Forms. 
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the Phaedo passage in question is dealing with Forms. 15 The position 
can be supported by claiming that Plato recognized a Form for every 
general term, so that numbers would automatically come in; but 
Plato does not consistently subscribe to this as a Form-producing 
principle. 16 All we can say is that Plato did not regard number-terms 
as differing signifıcantly in their logic from other general terms; this 
is shown by passages like 71ıeaetetus 1 8Sc-d, Republic 523d ff., and 
the whole second half of the Parmenides. We are not entitled to 
bring in the theory of Forms as ontological hacking for numbers. 

Even the above more modest claim has been threatened by some 
interpretations of Hippias Major 30ld-302b. Hippias there main· 
tains that if each of two things has a certain property then they 
must both have it, and vice versa. Socrates refutes this by pointing 
out that they are each one, but as a pair not one but two; and that 
while together they are two, they are not both two, for each is one. 
lt is tempting to take this as an anticipation of Frege's point that, 
'whereas we can combine .. Salon was wise" and .. Thales was wise" 
into .. Salon and Thales were wise", we cannot say .. Salon and Thales 
were one"' ((1), 40e). Dut Plato is merely refuting Hippias' fatuous 
claim, and this is not his only example; he is not making a point 
about number in particular.17 It does not justify us in the idea that 
Plato was aware that numbers are not at alilike properties of things, 
and that a proper theory of number must recognize this, as Frege 
points out. In the dialogues, Plato appears as fairly naive and un­
reflecting about the logic of number-terms. At Phaedo 1 O 1 things are 
said to 'participate' in Oneness and Twoness in exactly the way in 

" If this passage is about Forms, it overdraws considerably on the argu· 
ments for Fonns earlier in the dialogue, as weD as producing undesirable 
Fonns !ike Death and Soul (yet Forms are said to be !ike souls). Cf. Owen 
(2), p. 1 1 2 n. 2, Nehamas, 'Predication and Forms of Opposites in the Phoedo' 
Review of Metophysics 1973 .  

1 6  Republic 59ba seems to presuppose some such principle, but if so it is 
at any rate repudiated at Politicus 262-3.  Many of Plato's arguments for Forms 
(e.g. Republic 523-5) are restricted to certain types of predicate; and if Plato 
had relied on this principle there could not have been the subsequent unclarity 
over which tenns did and did not stand for Forms (Pormenides 1 30·1 , On the 
Forms fr. 3 Ross). 

17 Plato at once adds an example using a geometrical term orrhltos (ir· 
rational), so the point of the passage cannot be one concerning number in 
particular. 
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which they elsewhere participate in any ı/mess, where � is a Form. 
Further, an argument at 71ıeaetetus 204d-e shows that Plato learnt 
no Fregean lessons from the Hippias Major passage ; for the argument 
in the Theaetetus involves the assumption that the number of a set 
of things is no different from the collection of all the things in the 
set. 

Plato ,  then, says nothing that openly commits him either to 
asserting or to denying that numbers are Forms. He appears as pre· 
pared to think of numbers as genuine but non-perceptible existents, 
and he is at any rate half-way prepared to think of them as Forms. 

The unwritten doctrines 

The reports of Plato's 'unwritten doctrines' about number show 
clearly that the position of the dialogues underwent considerable 
development. (For present purposes it does not matter whether this 
took place after the writing of the dialogues or as a background to 
them.) The most important change is that according to Aristotle 
Plato recognized two kin ds of number as having real mind-independent 
existence-Form numbers and intermediate numbers. These require 
separate consideration. 

(a) 71ıe Form numbers As we have seen, while Plato does not say 
that numbers are Forms, he expresses the relation between a 'pure' 
number and its instances in terms of 'participation', the relation 
between a Form and its instances (Phaedo 1 0 1 ) . This suggests that a 
number is thought of as a nurnerical property , and that what earthly 
pairs participate in is Twoness. But the question, 'What does "two" 
stand for?' is more likely to be answered by mentioning not a property 
but an object, the number two, in Frege's words 'a defınite and 
unique object of scientific study'. And in the Phaedo passage the 
Greek words for 'twoness' and 'threeness' are used interchange­
ably with those for 'two' and 'three'. In the dialogues Plato shows no 
awareness that these are very different ways of regarding numbers. 
But there is a tension between them, and it leads Plato into an 
elaborately misguided theory . 

This tension can arise quite naturally when we consider number­
terms, apart from the theory of Forms. But it arises with peculiar 
force because of a problem proprietary to For�s, one which sur-
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faces in the problems of Parmenides part I. Plato often tends to think 
of Forms in such a way that a Form can be taken to be both a 
characteristic and a perfect example of that characteristic. The Form 
of Deauty in the Symposium, for example, seems to be both what 
makes all beautiful things beautiful, and also itself a supremely beauti­
ful object. The conflation of 'twoness' and 'two' suggests that the 
number two was similarly taken by Plato to be not only the property 
characteristic of all pairs but as being itself a perfect pair.18 Here the 
tendeney to think of Forms as standards plays a part: Twoness 
would be thought of as being alsa the paradigm set of two things for 
counting. 19 This way of taking the Form nu mb ers is alsa supported 
by a natural way of thinking about numbers, mentioned by Wedberg 
(p. 83): 

'The definition of the number N as a certain designated set containing 
N elements is a reasonable alternative to a definition .which makes 
the number N a property predicable of any set containing N el­
ements . . . . A definition that identifies the numbers with such sets 
alsa seems to do perfect justice to the use of numbers in s tatemen ts 
such as, 'Socrates and Gorgias are 2 men'. lnstead of interpreting 
this statement as meaning: 'The set whose elements are the men 
So crates and Gorgias has the property 2', w e m ay understand it to 
signify: 'The set whose elements are the men Socrates and Gorgias 
can be correlated one-to-one with the set which is the number 2'. 

Numbers thus come to be thought of rather !ike canonized sets 
which function !ike the Standard Yard. 

But with numbers we get a consequence which we do not get 
with other Forms-we have to answer the question , 'What is the 
number 2 a standard set of!' What is being correlated one-to-one 
with Socrates and Gorgias? 

The answer is, 'units'. We have seen that the Philebus already 

11 Cf. some remarks by Gödel (in Benacerraf and Putnam: ' . . .  the follow­
ing delinition of the number two: "Two is the notion under which fall all 
pairs and nothing else. " . . .  "There is certainly more than one notion in the 
constructivist sense satisfying this condition, but there might be one common 
'form' or 'nature' of all pairs.' 

10 cr. Ellis, p. 1 56 :  'lt is conceivable that we should use groups of stones 
or marbles as nurnerical standards, and that they should be kept in special 
museums to protect them from destruction. All number de termination would 
then be done by matching the group whose number is to be determined with 
one of the s tandards.' 
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contains the requisite notion of units as the pure items that pure 
numbers are numbers of, by comparison with the objects that 
'physical numbers' are numbers of. In earlier works Plato does not 
seem to have distinguished carefully between one and unit: they are 
confused in the Phaedo , and at Repub/ic 525-6 Plato in talking 
about 'one' shifts disconcertingly•between singular and plural. But 
in the Philebus Plato is equipped with a (perhaps new) word for 
'u nit', and they appear, in the plural, as the satisfactory things we 
count when we count pure numbers. 

This concept of numbers as paradigmatic sets of pure units is 
referred to by Arislot le as manadikos arithmos, 21 and he ascribes 
it both to Plato and to other members of the Academy , who had a 
similar and similarly platonist theory of number, differing only in 
not taking numbers to be Forms. Plato took Form numbers to be 
manadikoi arithmoi, but, as we have seen, it is possible to come to 
the concept of manadikos arithmos independently of the theory of 
Forms. 

The reader should be warned at this point that it is sornewhat 
heterodox to hold that this was in fact Plato's canception of number. 
The traditional view, stili widely held , is that Plato's concept of 
number was not that of discrete units making up an arithmetical 
number (i.e. number as used in counting), but rather a geometrical 
concept of ratios between magnitudes or distances, and that this was 
not tied to counting, but was capable of extension to cover rational 
and irrational numbers. As 1 have said, 1 think that there is no good 
evidence that Plato held this view, and good evidence that he d id not. 
The non-Aristotelian evidence will be considered in due course, in 
the seetion on the foundations of mathematics; here 1 shall just say 
that 1 do not think it is at all adequate to support a 'geometrical 
interpretation' when set against the counter-indications in Plato, 
and the fact that Aristotle in M-N consistently and specifically attacks 

20 1092b20, where units are contrasted with things counted; 1 08Qbl9, 
1 080bJO, 1 08Jb t 7, all concerned with the Pythagoreans, where Aristotle 
claims that their numbers are not manadikoi because their units have mag­
nitude; Nicomachean Ethics 1 1 3 1 BJO ff.; de Anima 409B20, where Xen­
ocrates' muddle of unils and points is called a 'unit·point', stigm� monadik'l, a 
kind of category mistake. Manadikos arithmos thus clearly means 'number 
made up of abstract units', not just of units. 
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the arithrnetical canception as being Plato's. To hold that Plato did 
not have such an arithrnetical conception of number, one must also 
hold that all Aristotle's criticisms are either massively misguided or 
completely unfair, gratuitously presenting Plato with a positlon 
totaUy unli.ke any of his actual views, merely in order to refute it. 
This has been maintained, but any plausibility it might have can 
hardly survive a serious reading of the arguments in M-N. They are 
detailed, technical, patient, and incisive; it is not likely that the 
person capable of producing them either stupidly aimed them all at 
the wrong theory, or indulged in the pointless (and easily detectable) 
ruse of falsely attributing to Plato the position they did refute. 
Scholars have thought Aristotle capable of one or other of these, 
because often they have thought him incompetent at mathematics 
and therefore incapable of intelligent thought about mathematics, 
but there are no good grounds for this. 

Aristotle has several arguments of a general nature against Plato's 
conception of Form numbers, most of them in M-N. He argues that 
this canception raises problems with the Platonist account of the 
derivation of numbers (1083b23-36, 1085b4-34); that it produces 
absurdities given the way we naturally think of numbers and of units 
(1084821-5); and that it rests on a confusion about the logic of 'one' 
(I084b2-108587). But he also attacks the idea at i ts roots. The re is 
a passage in A 9 which there is good reason to believe was replaced 
by M-N as a whole.21 Among the arguments there, five concern 
units,:zz and of these two are very important, in spite of their brief 
and elliptical nature. At 99 1 bJ1-99281 Aristotle remarks that, 'the 
units in two must each come from a prior two; but this is impos­
sible'.D And the next sentence asks, 'Why is a number, when taken· 
all tog\lther, one?' In combination, these arguments present Plato, 
for whom numbers are unique Forms, with a real difficulty. If any 

" See seetion 4. The M arguments about combinable unlts are much more 
developed than those in A 9, so much so that the passage in A 9 (991 b2]-6) 
is usually interpreted in the light of M . 

.. 991 b2 1 -7 ;  991 b3 1 -992•1 ; 992a1 -2 ;  992a2-10; 992b9-1 3 .  
u Commentators assume here that the 'prior two' must b e  a reference to 

the indefinite two, which produces numbers (see seetion 3). But there is 
nothing in the context to make this likely, and Aristotle does not usually miss 
out the important qualification 'indefinite' unless the context makes it quite 
clear that it is  to be understood. 
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two units could make up the number two, then there would be 
many twos and not just one. If the number two is to be unique, it 
must be made up of units that make up two and only that number. 
On the other hand, we cannot elucidate the nature of two by saying 
that lt is made up of two units, or that it is a perfect pair. For, as 
the first argument indicates, there is a circularity in saying that two 
is made up of two units. We find here the same vicious circularity 
that threatens, in the Third Man argument (Parmenides 1 32a-b, 
132d-133a), Forms conceived of as paradigms, a Form being both 
a characteristic and a perfect instance of that characteristic. If two is 
both Twoness and a perfect pair, then we need an other Twoness, by 
participating in which the first two is a pair; but if this Twoness is 
also a pair, we have an infinite regress. Further, Aristotle has already 
(991 h26) pointed out that the difference between the units cannot 
be a qualitative one; units have no qualities. 

In these brief remarks all the moves are made that are necessary 
for a refutation of Plato's concept of Form numbers as sets of units. 
The 'pure' units cannot after all be undifferentiated, since then the 
numbers would no longer be unique; but no intelligible account can 
be given of how they differ. They cannot be qualitatively different; 
but they cannot differ in number, or we get an infini te regress. 
(Admittedly Aristotle does not say this explicitly, but it is hard to 
see why it is impossible for two to come from a prior two, unless 
two is unique; and this would give an argument parallel in structure 
to the Third Man.) 

lt is my hypothesis that it was to meet this chaUenge that Plato 
developed a theory of units that are 'combinable' (sumb/etoi). The 
evidence for ascribing this theory to Plato is aU indirect; it is the 
theory that has to be u nderstood as the target of Aristotle 's criticisms 
in a long, elaborate, and brilliant seetion of M (108()3 ll-1083b23). 
The traditional view which takes Aristotle's criticisms to be basically 
beside the point has given no adequate account of this passage. 

'Combinability' will be explained in more detail in the notes to 
that passage, but the main point will be sketched here. Units are 
combinable in a number if they can be 'combined' or grouped to 
make up that number and no other. The units in 2, for example, are 
differentiated by the fact that they cannot be combined together to 
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make up any other number. The notion of (non-)combinability 
seems to have been transferred to the units in Form numbers from 
the Fonn numbers themselves. Form numbers are not combinable in 
two ways. They cannot be added (or have other mathematical oper­
ations performed on them), since there is only one of each, so that 
'2 X 2 = 4' cannot make reference to the Form number 2. And each 
is unique of its kind, so that each number is specifıcally different, 
and they are not items of the same kind. The second point is what 
Aristotle means when he says that the Platonists recognized no Form 
of number.� Numbers are not instances of any common kind: being 
a number is not some common property shared by all numbers, but 
is constituted by membership in the number-series. Thus for Plato 
Form numbers are specifically different (this being a fact about the 
number-series and not about Forms as such) as well as not being 
addible . So for the Form numbers non-combinability comes down to 
non-addibility and difference in kind . This feature is transferred by 
Plato from the Form numbers to the units in them in an attempt to 
avoid the problem which Aristotle points out as being latent in a 
conception of numbers as sets of units and at the same time unique 
Forms. 

Another problem is also met, namely that of making Forms 
compound. Plato often stresses the simple and indivisible nature of 
Forms, and even in his later dialogues calls them 'ones' or 'units' 
(Philebus I Sa-b). Yet surely if a Form number is made up of units 
it s own unity is thereby destroyed? The theory of combinable units 
offers a way out here. The 'combinable' units in a Fonn number 
are not to be thought of as independently characterizable as so many 
units into which the number might be divided; so the unity of the 
number is not threatened. 

We have this theory only in Aristotle's criticism of it, and this is 
in some ways unfortunate, since, as is brought out in the notes on 
the passage, it is not certain whether Aristotle is quite consistent in 
his understanding of what it is for units, as opposed to numbers, 

24 999a6-10; 1080bll, 1 086all; Nicomachean Ethics 1 096a1 7. cr. 
Cherniss ( 1 ) ,  Appendix 6. cr. Frege ( 1 ), p. 1Se: there are no properties 
common to all numbers which they possess already, without having to be 
proved common (this of course being useless to a platonist). 
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to be combinable or non-combinable. But it is certain that Aristotle's 
arguments demolish the theory beyond hope of resuscitation by re­
formulation, and that the original problem re-emerges. The fact that 
Plato's ideas did not pass into the philosophical tradition is no doubt 
due to this effective refutation. 
(b) The intermediates According to Aristotle, Plato believed in 
two sorts of numbers, Form numbers and intermediates. There has 
been vehement controversy and considerable literature on the prob­
lem of whether Plato did or did not believe in intermediates.25 

Aristotle's statements on the one hand are matched against the 
evidence of the dialogues on the other, and the two are often held 
to conflict. The ir relationship, however, see m s to be more 
subtle . 

Aristotle often says quite unmistakably that Plato accepted 
intermediate numbers distinct both from Forms and from physical 
objects.26 The majority of his references are not very helpful as to 
the nature of the intermediates, but in two passages (99 1114 ,  1 028b 
1 8-2 1 )  he calls them 'many but eternal' ,  and at 987b l4- 1 8  gives his 
fullest account of them: 'Further, besides sensible things and Forms, 
[Plato) says that there are the objects of mathematics, which 
occupy an intermediate position, differing from sensible things in 
being eternal and unchangeable, from Forms in that there are many 
alike, white the Form itself is in each case unique.' lntermediates are 
thought of as 'between' Forms and physical objects, because they 
share some of the properties of both set s of items. 

The line of thought Aristotle presents here is very simple (and the 
present exposition lays no daim to novelty). Each Form number is 
unique of its kind. There is only one Form number 2. But what are 
arithmetical statements, like '2 + 2 = 4' true of'! Not Forms. But not 
physical objects either, for they are not held to be true or false in 
virtue of facts about physical objects. So it looks as though these 
statements are about a third kind of number: mathematical number 

" 1 argue fuUy the view sketched here in 'On the intermedlates', Arehiv 
/IJr Geıchichte der Philoıophie 1975.  

b 
• •  Plato is  mendoned b� name at  987bl4-18,  1028bl 8-2 1 .  Cf. 987bl 6 ,  

2 9 ,  99ı b29. 992b16 ,  995 1 1 ,  997b2,  bu, 998•7. ıooıb u ,  bı ı ,  ı o59b6, 
ı on•ı ı .  ı o9obJ5.  

1 9  



METAPHYSICS BOOKS M AND N 

or the number we do mathematics with. The intermediates are 
regarded by Aristotle as Plato's answer to what we might call the 
'Uniqueness Problem': arithmetical statements do not deseribe the 
world around us, but they cannot be about Forms either, each Form 
being unique of its kind. 

Aristotle frequently criticizes the attempt to introduce inter­
mediates as a third set of objects, like Forms and physical objects 
but distinct from both. Many of these criticisms occur in M-N. 
Aristotle objects to the ontological extravagance involved (10908 
2 - ı 5, bJ ı ff.); to the assumption that the truth of arithmetical 
statements requires the existence of distinct objects for them to be 
true of (1077119-14); and to the conflict with Plato's own theory of 
the de rivation of numbers ( 1 090bJ2-1091 85). 

Do Aristotle's reports and criticisms refer to an idea that Plato 
actually held? Many attempts have been made to discover the inter­
mediates in the dialogues, the most thorough being Wedberg's 
(Appendix D). None of the purported references in the dialogues, 
however, touch on what Aristotle sees as being the point of inter­
mediates. There are many odd mentions of number which could 
if pressed fit the intermediates, but which are quite unspecific. 
Phaedo IO l b -d,  77ıeaetetus ı 98a-d, and Cratylus 432a·b all dis­
tinguish pure numbers from numbers of objects', and these numbers, 
although separate from physical objects, have features that cannot 
be true of Form numbers, like availability for computations. But 
there is nothing to suggest that Plato has explicitly thought about 
and accepted intermediates; the impression is rather that Plato has 
not yet reflected on the points that were to lead him to distinguish 
two sorts of pure numbers. 

There are only two passages in the dialogues where we seem to 
have an explicit argument for intermediates, Republic 509d-51 l a  
and Philebus 56c-59d (with 6 ı d-62b). But i n  neither passage is 
there any recognition of the Uniqueness Problem. The Republic 
passage is concerned with distinguishing stages of intellectual achieve­
ment, and it can be so read as to distinguish two stages by different 
subject-matter, intermediates and Forms, though the interpretation 
is not forced on us by the text. The Philebus passage tries to deal 
with the supposedly unsatisfactory nature of everyday counting. 
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Neither of them is recognizably about Aristotle's concern. Further, 
the concept of pure numbers as sets of units was accepted not only 
by Plato but by Speusippus, who rejected Forms and so could not 
have thought of this Philebus argument as a sufficient argument for 
items intermediate between Forms and physical things. 

We fınd, then, that Aristotle assumes that the intermediates are 
presented as a solution to the Uniquen

'
ess Problem, whereas this line 

of thought does not turn up in the dialogues. Aristotle may be 
'rationalizing' Plato, presenting him with a single argument making 
sense of all his statements. Or it may be that Plato did at some time 
formuiate the Uniqueness Problem for himself and explicitly accept 
intermediates as an answer to it. 

B. Geometry 
11ıe dialogues 

References to geometry bulk larger iri the dialogues than refer­
ences to number, and the examples tend to be more integrated into 
the argument. Plato shows more interest in it than in arithmetic, 
both in its own right and in development of the theory of forms. 
This is in keeping with the fact that it was in geometry that the 
greatest mathematical advances were made in Plato's lifetime, many 
by friends of his or members of the Academy. (Theaetetus and 
Eudoxus were both associated with Plato.) Plato was interested in 
the actual results, but even more so in the great strides made by 
geometers in methodological self-consciousness. He is himself 
credited with inventing the method of analysis, though this is not 
certain.27 Axiomatization of geometry ,  and rigour in the presen­
tation of proofs, were undoubtedly developed in the Academy; 
Euclid's Elements goes back in parts to earlier E/ements produced 
by members of the Academy.28 Plato was impressed by the way 
geometry had left behind empirical rules of thumb for tand-

3 7 Testimonium 18 in Gaiser. But cf. Chemiss (4). Plato is rather sus­
plciously said to have invented the method but handed it over to Leodamas, 
who made use of lt. 

31 Proclus in his commentary on the rust book of Euclid (66.4 ff.) tells us 
that prior to Euclid El�m�nts were composed by Hippocrates, Leon, and 
Theudlus; the last was a member of the Academy. The Academy was also the 
aoene of a dlspute about the nature of mathematical truth between Speusippus 
and Menaechmus. 
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measuring and the like, and had become a fully organized science. 
There was nothing comparably impressive in the case of arithmetic. 
In the central books of the Republic geometry is the model for the 
projected science of dialectic, the philosophical super-science, which 
is envisaged as reaching an 'unhypothetical first principle' from 
which will flow the first principles of all the subordinate sciences. 
What is in mind is a system of theorems deduced rigorously from 
axioms whose truth is self-evident, and geometry is clearly the model. 

lt is thus methodologically that geometry interests Plato most 
and proves most fruitful. (I leave out of present account the geomet­
rical in te rest at the basis of the Timaeus cosmology .) Aristotle's 
response to this is itself interesting, but takes us too far from present 
concerns. In M-N he is concerned solely with Plato's ideas about 
geometry itself, and in particular about the nature of its subject­
matter. Here Plato's views are quite straightforward, and close to 
his ideas about the subject-matter of arithmetic. In both fields he is 
a platonist in the modern sense-he is 'realist' in taking geometry to 
be concerned with objects which genuinely exist, but not in the 
spatio-temporal world araund us. 

Geometrical examples figure in two very important passages 
concerning 'recollection'-Meno 81 a-86a and Phaedo 73a-77a. In 
the first passage a solution to a geometrical problem is put forward 
as the dearest sort of case to show us that we can acquire knowledge 
without appeal to our empirical acquaintance with the world araund 
us. Knowledge of geometrical propositions can be obtained by pure 
thought (and he nce is held to support the thesis that the soul acquired 
such knowledge before contact with our world). For Plato geometry 
is a striking example of a branch of knowledge whose subject-matter 
can be known non-empirically. The Meno is mo re concerned to 
establish this fact than to discuss the nature of the geometer's 
subject -matter. 

Republic S27a-b takes us a little further. Plato there complains 
about the current language of geometers, who talk of 'squaring', 
'extending', and the like, as though their subject-matter were items 
made or constructed by the geometer's activity. Plato claims that 
such language is inappropriate: there is no constructing involved; 
geometry is concerned solely with pure knowledge about timeless 
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entities. Plato here runs together two different complaints about 
the geometers' way of speaking. Their use of tensed language might 
tempt the unwary into thinking that the objects they deseribe are 
created in the course of the proof, whereas for Plato the proof is 
me rely a tracing on our part of relations that h old eternally. And 
their use of words !ike 'applying' an� the !ike might suggest that 
geometry is essentially concerned with what we do, whereas our 
actions are completely irrelevant ;  w hat the geometer is concerned 
with is knowledge , and any applications of it are quite another 
matter. 

Plato's platonism about the objects of geometry derives, then, 
clearly from a conviction about the truth of geometrical state­
ments. The argument underlying his ideas is clearly an 'argument 
from objectivity' :  geometry is true, but it does not truly deseribe 
the relations of things in the spatio-temporal world ; therefore it 
truly deseribes the relations of existing but non-spatio-temporal 
things. The argument from objectivity is much more to the surface 
than it is in the case of number, and Aristotle's systematic anti­
platonist arguments in chapter 2 of M correspondingly concentrate 
on it. 

The prominence of this argument no doubt owes something to 
the intuitive nature of geometry, especially the geometry of Plato's 
time, which was to develop in to that of Euclid and can therefore not 
unfairly be called 'Euclidean' .  Euclidean geometry was thought of as 
describing relationships of objects in Euclidean space , and the assump­
tion that space has to be Euclidean was a very natural one, and com­
patible with the belief that we never come across any perfectly 
Euclidean objects. The axioms of 'Euclidean' geometry appeared to 
Plato as self-evident and therefore privileged truths, bul stili as true 
statements. He is far removed from the modern canception of 
geometrical axioms as axiom-schemata containing variables that can 
be interpreted in different ways. 

Given the idea that the propositions of geometry are true by 
virtue of corresponding to relations actually holding between objects, 
and a conviction that these objects are not to be found in the 
spatio-temporal world , platonism about the objects of geometry 
has a kind of obviousness, and in his references to the subject-
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matter of geometry Plato does not often feel it necessary to stress 
the point that these objects exist; it is their ideality that is em­
phatically contrasted with the deficiencies of physical objects as 
supposed altematives. In the Seventh Le tt er this is forcefully stressed 
(343a): by contrast with the ideal circle, circles drawn in exercises 
or turned on the lathe are said to be 'everywhere in contact with 
the straight'. The Letter is probably not genulne; but similar morals 
can be drawn from the Republic. It is only the inexplicit Euthydemus 
passage that stresses existence. 

The unwritten doctrines 

In contrast to his thought about numbers, Plato's ideas about the 
subject -matter of geometry do not seem to have undergone much 
development. We find, however, the same distinction made as is 
drawn in the case of number: there are the geometrical Forms and 
then intermediate objects of geometry, which are what the geometer 
actually studies. All Aristotle's arguments indicate that the argument 
for intermediates was applied to geometry and arithmetic in exactly 
parallel fashion. 

Dut whereas the Form numbers are prominent in the unwritten 
doctrines that Aristotle criticizes, the geometrical Forms fade out. 
This is clearly because the number Forms are identified with the 
series of natural numbers, whereas there is no such role for the 
geometrical Forms, and so the intermediate geometrical objects, the 
object of the geometer's study, receive mo re emphasis. So Aristotle 
even comes to lump all Plato's ideal geometrical objects together as 
'the things after �he numbers'.29 The arguments throughout M-N 
however, clearly indicate that the objects of geometry were Forms 
and intermediates, even though the former were inconspicuous. 

The resulting unclarit}' as to whether Forms or intermediates are 
meant in any given case as the ideal objects of geometry can be 
traced back to some signs in the dialogues. At Philebus 56-9, 6 1 -2, 

n 992b1 J-1 8, 1080b23-9, ıoasa7-9. The second passage discusses differ­
ences of opinion in the Academy, some people distingulahing intennediate 
geometricals from 'the ones after the Fonns', othen collapiing the distinction. 
lntennediates would nonnally be contrasted with Fonns. aearly all geomet· 
rical objects, whatever their status, were felt to come after Forms (including 
numbers). 
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Plato talks about geometry and arithmetic as completely parallel. 
Although this passage does not contain an argument for intermediates, 
the numbers that are indicated as the object of philosophers' study 
have features of the intermediates. Dut the subject-matter of 
geometry seems to be Forms, 'the circle and divine sphere themselves' 
(62a7-8). At 1imaeus 50c items are involved which seem like geomet· 
rical intermediates, but their status is unclear. At Phaedo 74b-c there 
is the odd phrase 'the equals themselves', which has been much dis­
cussed , but seems to reflect merely a felt difficulty with Fonns rather 
than a choice of alternative. 

The real argument for geometrical intermediates is, again, the 
Uniqueness Problem. A theorem mentions two circles intersecting. 
What is referred to cannot be the circles drawn in the diagram (cf. 
the Euthydemus passage), for these may fail to give the needed 
result through careless drawing or the like. Dut nor can it be the 
Form of Circle suggested (carelessly) in the Philebus, for that is 
unique. So geometrical intermediates are required as adequate ideal 
subject-matter for geometry. 

Aristotle 's criticisms po int up two complieations with the geomet· 
rical objects. In some passages the 'things after the numbers' are said 
to be 'lines, planes, and solid s', and points are omitted. At 99281 9-24 
Aristotle says that Plato battled against points as being 'a geometers' 
dogma', and frequently laid down instead that indivisible lines, and 
not points, were the principle of the line. Unfortunately we do not 
know the reasoning behind this surprising declaration. In the Aris· 
totelian Corpus there is a smail work, 'On lndivisible Lines', which 
gives reasons (very bad ones) why people have believed in indivis· 
ible lines, and several arguments against them (some very bad, but 
some effective). However, scholarly opinion assumes that this work 
is not by Aristotle but by a later follower, and that it attacks not 
Plato but Xenocrates. W e also lack any information on how if at all 
Plato reconciled what seems like a denial of the existence of points 
with his uncompromising platonism about other geometrical objects. 
What criteria are we to appeal to in order to test which supposed 
mathematical objects really exist and which are iııere 'geometers' 
dogm�s'? We shall see that in his derivation of mathematical objects 
from simpler principles Plato runs into trouble with points. 
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Aristotle puts his finger on a second diffıculty when he complains 
at l09Qb 20-30 that the geometrical entities are not properly ac· 
counted for in Plato's scheme of derivation, since they have to form 
a distinct 'fourth class' (being neither Forms, numbers, nor physical 
objects). Why is this? The general argument for intermediates 
suggests the following scheme: mathematical Forms (Form numbers 
and geometrical Forms) ; intermediate numbers and geometrical inter­
mediates; physical instances. Why do the geometrical entities not fıt 
in? The answer is indicated by Aristotle's complaint at 1 0928 1 7  ff. 
that it is absurd to produce space along with the ideal solids. Unes, 
planes, and solids demand an ideal space;30 and this puts them in a 
different category from the unextended ideal numbers, of whatever 
kind. W orse: the space of ideal geometricals is presumably ideal space ; 
what relation does it bear to our space? The transition from numbers 
to spatial objects will be another difficulty for Plato's unifıed deriv· 
ation of numbers and magnitudes from the same principles. 

2. Aristotle's philosophy of mathematics 

Aristotle does not present anywhere in his work a sustained and 
dialectical attempt to deal with the problems of the philosophy of 
mathematics (as he does for time, place, ete. in the Physics). The 
positive ideas of his own that are presented in M-N occur in the 
course of a mainly polemical treatment , and so it is helpful to 
supplement them with some account of his views scattered else­
where, especially as the latter sometimes represent a diff�rent and 
often improved line of thought from the one suggested in M·N. 

Aristotle's attitude is best characterized as 'anti-platonism'. His 
hostility to platonism in mathematics is clear and unwavering, and 
hence brings him into sharp conflict with Plato (indeed , his interest 
in the subject, as shown in M-N, seems to have grown out of his 
criticisms of platonist ideas in the context of an attack on Plato's 
philosophy as a whole, in A 9). He is rather like some moderns who 
have declared, 'We do not believe in abstract entities' ; what divides 

•• Aristotle men tions only solids here, presumably because he is thinking 
in his own terms of planes as defined in terms of solids and lines in terms of 
planes; but clearly the spatiali ty requiremen t holds even if one begins with 
lines. 
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him from Plato is the question whether mathematical objects exist. 
This seems so clear from the arguments in M-N that 1 have used 
'exist' to transiate the Greek verb einai, which elsewhere in Aristotle 
is often better translated 'be'. 

So although Aristotle introduces the topic ( I  0768 36) by saying 
that the problem is not whether but how the objects of mathe­
matics exist, it would be wrong to take this as a concession to Plato. 
Aristotle is tirmly of the opinion that what the platonists say is, if 
interpreted plainly and literally, false. Aristotle distinguishes various 
senses of 'exist' (or 'be') and in none of them is it literally true that 
numbers exist. In similar fashion he often, in the course of M-N, dis­
tinguishes various ways in which a particular platonist saying can be 
clearly understood , and concludes that in none of them is it true. 
The platonist can always complain that what he says should not be 
taken so baldly, that it s content is not exhausted by Aristotle 's 
literal interpretation. Aristotle's response is unsympathetic; he 
regards this as resort to me re me taphor or mystical unclarity. 

At one point Aristotle seems to have thought that the platonists' 
sayings were actually meaningless or unintelligible, that no sense 
could be given to them. Syrianus in his commentary on the Meta· 
physics ( 1  59.33 - 1  60.5) preserves a fragment of Aristotle's lost work 
On Philosophy, which goes, 'Thus, if the ldeas are a different sort of 
number, not mathematical number, we can have no understanding of 
it ; for of the majority of us, at all events, who comprehends any 
other number?' Syrianus says crossly that Aristotle is here playing 
down to the ignorant multitude and merely revealing his failure to 
understand Plato's 'divine' thought;  but the lack of understanding 
that concerns Aristotle here is more !ike the kind professed by 
positivists who declare metaphysics 'meaningless' .  31 But if this idea 
is taken seriously it would seem impossible for there to be any argu­
ment. whereas in fact Aristotle devotes large amounts of time and 
effort to interpreting what Plato says. 

Mo re often, and mo re defensibly , Aristotle argues on the assump­
tion, not that what Plato says is unintelligible, but that if inter­
preted literally it has implications which are false or absurd . A large 

u Aristotle is impatient with those who fınd assertian of the existence of 
number unproblematical; cf. Posterior Analytics 76b J 7- l  8, and 1 09032-1 5 .  
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proportion of the arguments in M-N have the form of reductions 
to absurdity. This strategy, which is very common in M-N, is quite 
common in Aristotle and is very characteristic of him. He interprets 
what the opponent says in literal terms and goes on to show that this 
le ad s to falsity or absurdity. lt is always open to the opponent to 
specify a (non-metaphorical) sense for his words in which they avoid 
these objections, but if he fails to do so Aristotle regards this as an 
admission that what has been said is either hopelessly unclear, or 
clear but false . This strategy has the disadvantage of laying Aristotle 
o pe n to unjustified charges of be ing a n ai ve and simple-minded inter­
preter, and even of failing to grasp Plato's intentions. The same 
approach, however, would show that in his criticisms of his pre­
decessors Frege was naive. In fact Aristotle's arguments are extremely 
effective and at times reminiscent of Frege's attacks on current 
theories of number in the Foundations of Arithmetic. 

If, however, the platonist's statements lead to absurdity as 
literally understood, how are we to understand them? Aristotle 
never answers this question in so many words , but it seems clear that 
his theory of mathematical objects is rather I ike his theories of time, 
place, and the infinite. Aristotle wants to say that time, place, ete. 
do not exist in their own right ,  but are dependent for their existence 
on the existence of individual Aristotelian substances-physical 
objects and in particular living things. His treatment of time, place , 
ete. is reductionisı in that he does not say that they exist in a differ­
ent sense from the sense in which substances exist (as he does with 
qualities, for example, which are likewise dependent on substances). 
He wants to analyse what is said about time , for example, by refer­
ence merely to events that are timed and familiar activÜies !ike 
counting. His treatment of mathematical objects is on the same lines; 
their existence is to be 'explained away' like that of time and place , 
rather than ta.ken to answer to a distinct legitimate sense of the verb, 
as is the existence of qualities. 

lt is thus misleading to characterize Aristotle's position in modern 
positive terms !ike 'constructivism'. He does at 1 05 1 82 1 -32 make 
interesting remarks which suggest that he has the rather modern 
thought that a proof of a given geometrical construction can be said 
to exist just to the extent that the successive steps are actually 
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carried out by the geometer. 'lt is by an activity also that geometrical 
constructions are discovered , for we fınd them by dividing. If the 
fıgures had already been divided , the constructions would have been 
obvious; but as it is they are present only potentially . . .  Obviously, 
therefore , the potentially existing constructions are discovered by 
being brought to actuality ; the re ason is that the geometer's thinking 
is an actuality . .  .' (Oxford translation). However, whatever his 
words here may suggest, it is not Aristotle 's considered view that for 
a mathematical proof to exist is just for it to be worked out, for at 
de Caelo 279b 32-2808 1 O Aristotle res ts an argument on the cl ai m 
that a geometrical construction cannot be regarded as a process taking 
time. Moreover , the re is no indication that he was eve n tempted by 
the idea in application to are as of mathematics other than geometry.  

Aristotle's own positive views get their longest and most explicit 
formulation in M 3, which is rather a pity ; M 3 is sketchy and vague , 
and objections can be brought against it which do not hold against 
his better (though unsystematic) insights elsewhere. 

Aristotle begins from the necessity of reconciling two beliefs both 
of which he fırmly holds: mathematics does not directly deseribe 
physical objects, for these may fail to instantiate the relevant proper­
ties (997b 3-99886, 1059b I 0·1 2)-but neither does it deal with a 
separate supersensible range of subject-matter. He resolves the prob­
lem by the solution that the mathematician does deal with physical 
objects, but not directly as the natural scientist does (Physics 1 9Jb 24-
1 9417). Mathematics is distinguished from science and from every­
day investigation not by its subject-matter but by its method. The 
mathematician abstracts certain properties of physical objects and 
studies them. The word 'abstraction' does not occur in M 3, but it 
turns up frequently in other works in this connection. 

M 3 is more a promissory note than a full account, and it presents 
the mathematician's task in two ways: he studies the physical but 
not qua physical, and he studies only the properties essential for his 
interests. He will study a man ,  for example, as being extended if he 
is a geometer, as countable if he is an arithmetician ; in either case he 
will ignore the properties passessed by the man in virtue of being a 
physical object, a compound of flesh and bones, ete .  Both these 
characterizations are sornewhat vague , and white they make the 
point that the nature of mathematics is elucidated by its method and 

29 



METAPHYSICS BOOKS M AND N 

not by its subject·matter, they are not very informative as to the 
nature of the method. (We shall see shortly that this is eked out with 
a psychological account, but M 3 is independent of this.) The theory 
of abstraction is characterized more by what it avoids (commitment 
to abstract objects) than by any positive programme. Aristotle has 
not given it the thorough , dialectically argued treatment that he 
gives to time, place, ete. ,  and incoherencies are latent in it in its 
application both to geometry and to arithmetic. 

Mueller in his valuable article points out a problem in Aristotle's 
conception of geometrical objects which springs from an ambiguity 
in 'abstraction'. What is it that is abstracted? Sometimes it seems to 
be matter (e.g. the bronze of the bronze sphere). This will lead to 
thinking that geometry studies properties like roundness. Sometimes, 
however, what seem to be abstracted are properties (e.g. the isosceles 
nature of a particular triangle). This leads to thinking of the geometer 
as studying objects , and this is the view up permost in M 3 .  The co n· 
ception of geometrical objects as properties fits better Aristotle's 
ideal of a science that can be demonstratively displayed as a series 
of necessary connections between universals (not particolar objects). 
But it conflicts with his rejection of ontological commitment to 
universals, and also with the spatially intuitive nature of Greek ge· 
ometry. M ueller explores a conception of geometrical objects as 
individuals whose matter is intelligible matter, conceived of as exten· 
sion. He concludes that , 'there are two sorts of geometrical object in 
Aristotle. First, there are the basic objects : points, lines, planes, 
solids. The last three are conceived of as indeterminate extension 
and , therefore, as matter on which geometric properties are imposed. 
The imposition of these properties produces the ordinary geometrical 
figures, straight or curved lines, triangles, cubes, etc.'31 Mueller's 
reconstruction is attractive, and does give Aristotle a systematic and 
well-thought-out account. But it is a reconstruction , and depends 
fairly heavily on the later Greek commentators; Aristotle's comments· 

32 Mueller connects 
'
his distinction with that in the Posterior Analytics 

(76aJ ı -6 ,  b ı ı .J6) between (i) common axioms, (ii) the genus, the things 
whose meaning and also existence is assumed (Aristotle's e xamples are units, 
points, lines, magnitudes), and (iii) the properties whose meaning only is 
assumed (Aristotle's examples are odd, even, square , cube, straighl, triangle, 
incommensurable, inclination, deOection). 
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are fragmentary and desultory , and it is dubious whether we should 
give him the eredil for a coherent scheme. 

As applied to number, abstraction runs in to really disastrous diffı· 
culties, well brought out by Frege ((3), pp . 1 23-7, cf. (2), pp. 84-5): 

'If through ( abstraction l the counting blocks become identical, then 
we now have only one counting block; counting will not proceed 
bey o nd 'one'. Whoever cannot d istinguish between things he is s up· 
posed to count, cannot count them either . . .  On the other hand , if 
the word 'equal' is not supposed to designale identity, then the 
objects that are the same will therefore differ with respect to some 
properties and will agree with respect to others. Bul to know this, 
we don't first have to abstract from their differences. 

Number involves counting something-units of some kind ; but the 
unils have to be differentiable , so abstracting from the objects to be 
counted is either futile or disastrous. 

Moreover, it is a prominent conceptual fact about number that 
we can count anything, no matter of what sort -cows or concepts. 
Number is type-promiscuous. But this tells against the idea that it is 
abstracted from physical things, as Frege points out (( 1 ), 3 l e):  'lt 
would indeed be remarkable if a property abstracted from external 
things could be transferred without any change of sense to events, 
to ideas and to concepts. The effect would be just like speaking of 
fusible events, or blue idea s, or salty concepts or tough judgements.' 
The doctrine might be saved if one demanded that number-terms 
change their sense with the different types of thing that they were 
applied to --a drastic idea , but one which has found supporters.33 
Aristotle o nce puts the idea forward (Physics 248b ı 9·2 ı), but it is 
not developed, and in any case probably derives not from his theory 
of number as such but from the doctrine that 'one' is like 'is' in 
having not a single sense bul different senses in different categories. 

In any case there is lack of correspondence in the application of 
abstraction to geometry and to number. In M 3 what seem to be 
abstracted are geometrical objects , but nurnerical properties, and 

u cr. Wlıitehead: 'the number "three • as applied to entities of one type 
has a different meaning to the number "three • as applied to entities of anather 
type.' Wlıitehead, however, draws this conclusion from Russell's theory of 
types, which is a precise way of avoiding a specifiable paradox ,  whereas Aris· 
totle is at most informally avoiding intuitive nonsense. 
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geometrical objects could have nurnerical properties. Aristotle does 
not attempt to dea! with this. There is an odd passage at Physics 
2Q7b7 - IO  where it is said that '2', '3', and all other number-terms are 
'paronymous'; this seems to mean that their use as nouns is logically 
derivative from their use as adjectives. But this passage is isolated 
and does not fi t the Categories accoun t of paronymy ;34 in any ca se 
paronymy is a limited logical notion, incapable of solving such a 
major difficulty. 

Some of the problems latent in abstraction may have escaped 
Aristotle because he did have a psychological theory of how we 
abstract. Sextus Empiricus (Adv. Math. 3 .57) repons that 'Aristotle 
. . . says . . .  that the length without breadth of which the geometers 
speak is not unintelligible , but that we can without any diffıculty 
arrive at the thought of it. He rests his argument on a rather clear 
and indeed a manifest illustration of it. W e grasp the length of a wall, 
he says, without attending also to its breadth , so that it must be 
possible to conceive of the length without breadth of which ge­
ometers speak.' Abstraction thus comes down to (deliberate) lack of 
attention. This is clear also from a passage in the de Memoria;35 

the mathematician has before his eyes something with a determinate 
size , but thinks of it simply as having size. 

No doubt we can do what Aristotle describes, but does this show 
that abstraction gives an adequate account of mathematical objects 
as being the results of abstraction? Without any defensive moves, 
Aristotle is wide open to the kind of objection raised by Frege to the 
nineteenth-century abstractionists: if we try to identify the object 
purely as the result of abstraction ,  we run in to incoherence : 

14 Ctıtegories ı aı 2  If. , 6bl J, 1 ()127-bl l .  In the Categories it is the ad­
jective (e.g. 'brave') which is derived from the noun (e.g. 'bravery') by inflec­
tion. In the Physics passage, on the other band, the use of '2', '3',  ete. as 
nouns seems to be derived from their use as adjectives, thus reversing the 
priority. 

31 ' ( In drawing a diagram) though we do not make any use of the fact 
that the size of the triangle is determinate, we nonetheless draw it with a 
determinate size. And similarly someone who is thinking, even if he is not 
thinking of something with a size, places something with a size before his eyes, 
but thinks of it not ııs having a size. If i ts nature is that of things which have a 
size, but not a determinate one, he places before his eyes something with a 
determinatc size, but thinks of it simply as having size' (translation by 
R. Sorabji in his edition of the de Memoriıı, Aristotle on Memory). 
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'lnattention is a very strong Iye ; it must not be applied at too great 
a concentration, so that everything does not dissolve, and likewise 
not too d ilute, so that it effects a sufficient change in the things . . .  
Suppose there are a black and a white cat si tt ing side by side before 
us. We stop attending to their colour, and they become colourless, 
but are stili sitting side by side. We stop attending to their posture, 
and they are no tonger sitting ( though they have not assumed 
another posture), but each one is stili in i ts place. We stop attending 
to position; they cease to have place, but stili remain different . . .  
Finally we thus obtain from each object a something wholly deprived 
of content; but the something obtained from one object is different 
from the something obtained from another object -though it is not 
easy to say how . .  .' ((2), p. 85). 

It is easy to show that abstraction leads to incoherence when the 
result of abstraction is to be something countable ; it is probably no 
accident that Aristotle's examples come from geometry , where 
abstraction seems more plausible because of the intuitive nature of 
the subject-matter. (lt is worth noting how at 1 06 1 1 28-b 3 Aristotle 
begins by talking about the mathematician s use of abstraction , and 
slides without noticing it into talking about the subject as geometry). 
So to the extent that abstraction as a psychological theory is at all 
plausible , it is inadequate as a theory of all mathematical objects . 
However, the appeal to psychology forms no part of the theory 
sketched in M 3, and is apparently an independent strand ofthought. 

One oddity in Aristotle's thought ,  the concept of intelligible 
matter, m ay be part Iy explained by the problems ra i sed by abstrac­
t ion. If abstraction is thought of as abstracting from the matter of 
physical objects, then the properties studied are pure properties of 
forms, and this comes dangerously close to Plato .  Perhaps it is worry 
about this that leads Aristotle to say at 1 03689- 1 2 :  'Some matter is 
perceptible and some intelligible , perceptible matter being for in­
stance bronze and wood and all matter that is changeable , and 
intelligible matter being that which is present in perceptible things 
not qua perceptible, i .e. the objects of mathematics' (Ross's trans­
lation ; cf. 1 03784-5 , 1 045833-5). But the matter of mathematical 
objects is an obscure notion , and never clarifıed (though at 1 OS9b 
ı 4-2 ı Aristotıe says that it is philosophy that should study it). 
Aristotle's notion of mat ter  is primarily framed to cope with the 

explanation of change, and few of i ts applications make sense in the 
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case of unchanging mathematical objects. The relation of bronze to a 
statue does not helpfully elucidate the problem of what it is that the 
mathematician is studying if he is studying neither physical objects 
as such nor pure forms. The distinction between the two kinds of 
matter might be taken to make a useful distinction between body 
and extension, but in M 2 Aristotle reveals that he is capable of con­
fusing a three-dimensional geometrical object with a three-dimensional 
physical object .  Later (e.g. in Proclus' Prologue (part 2) to his com­
mentary on Euclid Dk 1 )  intelligible matter acquires other functions. 
It is presented as what makes mathematical objects accessible to the 
imagination, which has to picture them as extended , divisible , and 
repeatable, unlike pure forms. Dut this idea is not to be found in 
Aristotle himself either . In any case if intell igible matter is thought 
of as extension it has no application to number. Aristotle sametimes 
applies the form/matter distinction to numbers (e.g. 1 084b28-9), 
but he is not appealing to the special notion of intelligible mat ter, 
me rely to the idea that units are the matter of numbers because they 
have merely potential existence. 

ls there anything to Aristotle's philosophy of mathematics apart 
from the theory of abstraction? Decause of the scattered nature of 
the other passages, M 3 has been taken as Aristotle's last word on 
the subject. Dut M 3 is not the last word even on abstraction . Aris­
totle's views on geometrical objects can be developed in some such 
way as that suggested by Mueller ;  and his views on number can alsa 
be developed from statements elsewhere. 

Aristotle is often credited (or discredited) with a theory of 
number rather like Plato's. He does sametimes distinguish between 
'two senses' of number: 36 what we count and what we count with . 
This, together with the theory of abstraction , suggests that Aristotle 
thinks of pure numbers as abstractions from groups, made up of 
pure units which are abstraction from physical objects--ghosts of 
departed quantities, in Derkeley's phrase . Aristotle does sametimes 
characterize u ni ts as 'points without position ' ;37 and this is a doctrine 

•• Physics 2 1 9bS-7 (with Ross's note), and cf. 1 092b l 9-20 ,  which suggests 
thal he thinks of 'concrete numbers' as having the characteristics of things 
themselves. 

37 1 084b26, 1069aı ı ,  Physics 227a27-32, de Oıelo 3ooa ı s, Posterior 
Analytics 87a36 , 88a3 3 .  
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open to all Frege's criticisms. So Aristotle does sametimes seem to 
think of numbers this way, as reached by abstraction from groups; 
and he struggles with a resulting problem: when you have ten sheep 
and ten dogs you have (by abstraction) the same number, but you 
don't have the same ten .  He offers the dubious solution of making 
ten s species of the gen us number. 38 

However, Aristotle has a better view of number, though it is to be 
found not in his pronouncements on number but in his long discus­
sion of 'one' .  Unlike the above view, it represents a re al ad va nce on 
Plato's theory , and thus gives him a defensible basis for his criticisms 
of Plato, which would otherwise have come down to the single point 
of difference that Plato believes that numbers really exist whereas 
Aristotle takes them to be mere abstractions. 

There are a few passages where Aristotle indicates that the logic 
of 'number' is different from that of terms for objects of any kind, 
that number-terms are essentially dependent or relative in some way. 
He say s that a number is always a number of something (1 092b 1 9), 
and that 'number' is a relative term presupposing a substance or in­
dependent object to which it is relative (990b 1 7-22 ;  On the Forms 
fr. 4 Ross; 1 0578 2-7). In some places al so he renders misleading 
idioms about number harmless. He disinfects the idiom 'to be in 
number' from its suggestion that numbers are already there for 
thin gs to be in ;39 and he points out that the idi om of 'part s of 
number' is not to be taken literally : numbers contain part s or units 
in a different sense from that in which the words apply to ordinary 
objects.40 

•• Physics 224a2-1 S .  Ross in his note criticizes the idea, but it is defended 
by Wieland in his comments on the passage in Die aristotelische Physik. 

" Physics 2 2 1 a9-1 7 and 22 1 b(4 - 16 .  'In number' might suggest to the 
logically naive that numbers were there for things to be in, prior to any count­
ing being done. Aristotle insists that 'in number' means only, of a term, that 
its delinition presupposes mention of number, and of a thing, that 'i ts being is 
measured by the number that it is in'. A triptych would be 'in' the number 1 
and its panels 'in' the number 3: what we are laiking about when we say that 
there is one is the triptych, but when we say that there are three we are 
laiking about the panels. 

•• Categories sai S-38: a number has parts only in the sense that we in­
crease numbers by adding one more each time. 1023bl 2-1 7, 1034b3 3-S : 
numbers have parts in a different sense from the sense in which objects have 
parts. 1 024a 1 1 -1 9 : when un i ts are substracted from a number it is not there-
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Aristotle's most extended discussion is in the fırst two chapters of 
Book 1 of the Metaphysics. The relativity of number to what is 
numbered is there explained by saying that the unit (whatever is 
counted as one), is the measure of the number. This means that one 
is not a number but the measure of number; this is not just a con· 
sequence of the ordinary Greek concept of number, as we have seen, 
but a conscious stipulation to produce a general theory. Aristotle 
wants to stress the analogy of the unit of counting to the unit of 
measurement. We cannot just measure an object-we fırst have to 
determine a unit of measurement ,  l ike an inch or an ounce or  a 
degree on some scale. Then wecan say that the thing is 2 inehes Iong, or 
weighs 5 pounds, or is 60°F; the measurement in each case is relative 
to the unit chosen. Aristotle extends this to counting: in order to 
count objects, we first have to pick out something to count as our 
unit-we cannot count until we know what it is that we are to mark 
out as we count, whether chairs, colours, or what. 'In colours the 
one is a colour, e.g. white . . .  Therefore , if all existent things were 
colours, existent things would have been a number, indeed, but of 
what? Clearly of colours; and the 'one' would have been a particu­
lar colour, e.g. white. And similarly if all existing things were tunes, 
they would have been a number, but a number of quarter-tones . .  .' 
( 1 056b28 ff., cf. 1 0 1  J b7-8).  At ı osıb 1 8  ff. Aristotle explicitly 
puts together the unit of measurement and the unit in counting as 
both being a choice of measure. He insists on the parallelism also 
at 1 0538 24-30, which brings out a further point :  

'The measure i s  always homogeneous with the thing measured . . .  
that of length is a length . . .  that of weight is a weight, that of units 
a unit. (For we must state the matter so , and not say that the measure 
of numbers is a number; we ought indeed to say this if we were to use 
the corresponding form of words, but  the claim does not really cor­
respond-it  is as if one claimed that the measure of iınits is units, and 
not a unit ;  number is plurality of units ) .  ( Ross's translation). 

A stick ten inehes Jong is measureable in inches; and if 1 count ten 
the n that ten is countable in units of  some kind (chairs, or whatever 

by 'mutilated'.  1 0393 1 1 - 1 4 :  number is a 'collection' only of potential units, 
not of actually existing ones. 
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1 am counting). 
This theory succeeds in taking the mystery out of counting, and 

thus solves a philosophical puzzle, as do so many of Aristotle's 
analyses, like those of time and place and the infınite. We have had 
the concept explained and thereby a temptation is removed to adopt 
an extravagant solution like that of reifying numbers and units as 
abstract objects. The indivisibility of the unit is also explained. The 
unit of measurement is what is taken as indivisible for the purposes 
of measurement , and similarly the unit in arithmetic is what is taken 
to be indivisible for the purposes of counting or computation. Thus 
the problem of the indivisibility of the mathematicians' unit is 
solved without Plato's postulation of perfect pure and indivisible 
units. The mathematicians' unit is just an ordinary physical object 
regarded as indivisible for counting ; it is not a different sort of object 
altogether. This characterization of 'unit' appears elsewhere in 
Aristotle,4 1 and when he says that mathematicians posit the unit as 
in every w ay indivisible ( 1  052b 35-1  05382) he is making a great 
advance on the 'point without position' characterization. The former 
account shows how mathematical truths are he/d to be t rue even 
when empirical facts fail to measure up, whereas abstraction would 
seem to have the consequence that anomalies in the behaviour of 
physical objects might in time come to provide counter-examples 
to mathematical truths. (Aristotle never considers this problem, nor 
the related problem of mathematical objects that cannot be abstrac­
ted from properties found in nature.) 

Aristotle's account of number is quite penetrating, and at points 
suggestive of Frege (though the comparison cannot be pressed, as we 
shall see shortly). Scholars have frequently complained that it is 
naive and archaic, but this seems to come from noticing only that he 
calls number 'plurality of units'42 without attending to the account 
he gives of how this is to be understood. 

• •  Physics 206bJ ;  1 089bJs (with Ross's note), J OJ 6bJ 7  ff. (where it is 
not very succcssfully brought into connexion with the first characterization). 

•• 1 02oa ı J ,  IOS JBJO, 1 039a ı 2 ;  cf. Physics 226bJ4-:22735 for units in 
numbers as discrete. Cf. Ross's note on Posterior Analytics 76a2-5 listing 
passages showing that in that work arithmetic is said to posit the existence of 
numbers or of u ni ts indifferently. Cf. alsa Topics 1 4 1  bs ,  where it is said that 
the unit is more 'in telligible' than number. 
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One caution which should be entered to prevent hasty assimH­
ation of Aristotle's ide as to modern ideas (and in particular to Frege's) 
is that although in I Aristotle achieves a remarkable analysis of what 
it is to be one in number, he never clearly distinguishes it from anather 
problem about one, namely, w hat it is to be unitary . Both in I and in 
t1 6 (the entry for 'one' in Aristotle's philosophical lexicon) the two 
problems are discussed toge�her, and being one in number is not 
clearly set apart from being one in genus or in kind. To some extent 
Aristotle is the victim here of the Greek language, since the single 
word hen covered ground that we pareel out between 'one', 'u nit ' ,  
and 'unity'; i t  is indeed impressive that Aristotle succeeds in  making 
the distinctions that he does make. Stili, a passage J ike ı 077820-4 
shows clearly that Aristotle does not succeed in holding apart a 
thing's unitariness and its being one of something. This considerably 
restricts his achievement , and means that it cannot be compared at 
all closely with Frege's ideas. Perhaps this may go some way towards 
explaining why Aristotle does not put the I analysis to work in areas 
to which it seems relevant, like that of individuation . He might have 
formulated his problems rather differently if he had co me to see that 
problems about units are quite distinct from problems about unity. 
Apart from the discussion of time in Physics book IV t1,43 the I 
analysis remains disappointingly unintegrated into Aristotle's meta­
physical d iscussions. It is not even integrated int o what he say s about 
mathematical objects in M, although it is presupposed in ch . ı of N. 

In the above sketch I have assumed that Aristotle's theory of 
number is to be sought in the discussion of 'one' in /. Elsewhere 
Aristotle appears to give different characterizations of 'numerically 
one', which have nothing to do with /. Thus at 999b33- l 0008 l he 
says that it makes no difference whether you say 'numerically one' 
or 'individual' ,  for by 'individual' we me an precisely 'numerically 
one'; at I O J 6b 32-3 he says that things are numerically one whose 
matter is one; and at 1 040b ı 7 we learn that things are one if their 
reality (ousia) is one . Aristotle is not, however ,  offering a spate of 
unreconciled alternative analyses of what it is to be one in number. 
He is, I think ,  assuming that we know what it is for something to be 

43 Physics .o. book IV chs. 1 0- 14 .  Time is called a kind of number, and 
there are several passages which recall the 1 account. 
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numerically one , and drawing links between this and his own meta­
physical concepts of matter and reality-

Aristotle's concept of number, in making number relative to what 
is numbered, ties number firmly to counting, making it analytic that 
number is what we count with . This is a suitably anti-platonist theory : 
numbers do not exist independent Iy of us and our activities of count­
ing. (Cf. Physics 2233 I 6-29 where Aristotle concludes that there 
would be no time-which for him is a kind of number-if there were 
no conscious beings to count). But it could be said that Aristotle has 
merely crystallized the everyday Greek concept of number and made 
it a conceptual truth that nothing is a number that is not used for 
counting. lt is not quite fair, however, to complain that Aristotle has 
just hardened our ordinary intuitions. His theory de man ds that O and 1 
should not be numbers. Since the Greeks had no notation for O, this 
is not surprising;44 but I is more complicated. Aristotle, !ike Plato, 
uses 1 as a number ,45 and one of his criticisms of Plato 's production 
of the number series is that it does not proceed by adding 1 every 
time; Aristotle regards this as essential to any account of the number 
series. So when , in giving his own theoretical account and mention­
ing, rather than using, I , he says that I is not a number and that the 
first number is 2 ( I OS6b2S ,  I OSSb J O, Physics 220327-32}, he is 
consciously innovating. His analysis explains away something ordin­
arily accepted (that I is a number) in order to give an account of 
number and counting which is general and accounts for the fact 
without platonist solutions. 

So Aristotle's concept of number is not an unthinking reflection 
of ordinary usage . But it can stili be criticized as not allowing for 
advance. Aristotle does in fact exeJude rational numbers and states 
firmly that a ratio of numbers is not a number.46 So ratianals would 

•• At Physics 2 J Sbt 2- 1 8  Aristat le says that 'nothing' (to meden) does not 
stand in any relation to a number; but it is wrong to transiate this (as Ross 
does) as, 'zero is in no relation to a number'; talk of 'nothing' does not 
amount to talk of zero in the absence of a proper notation for zero. The 
platonism of Frege, who recognizes 'O' as just as good an answer to the 'How 
many?' questions as '2 ' goes a long way beyand everyday intuitions ((2), 84). 

•• 1 082b3s, 1080a24 ; cf. Physics ııoa32;  alsa 1 080325 for criticism of 
Plato for not producing numbers by adding 1 .  

•• 1 0 1 3a27-9 may include logoi (ratios) of numbers as being themselves 
numbers, but is mor� likely to be saying that number in general e:ıtplains 
ratios. 9 9 1  b9-21 argues firmly that a ratio of numbers is not itself a number. 
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presumably be for him not numbers but items dependent on numbers. 
This is presumably because of the close tie he finds between number 
and counting: we can count halves and so would intuitively be happy 
to say that � was a number, b ut we can hardly count with 1 7/ 1 02.  
More serious is  the fact that Aristotle excludes irrationals from being 
numbers (though the passage is diffıcult47 )  on the ground that 
number cannot apply to what is not commensurable. This is a con· 
sequence of his assimHation of counting to measuring: he treats in­
commensurability as though it were simply a case of me as u ring things 
by two different measures on two different scales-'the diagonal of 
the square and its sides are measured by two quantities' ( 10531 1 6- 1  7). 
But this is not an adequate account.  The problem of what to do 
about ..j2 is not solved,  but merely shelved,  by comparing it to the 
case where two things do not have a comman measure because they 
are measured by different units, and thus on different scales. 48 

This problem forces on our attention a general problem in Aris­
totle's account . Choosing a unit to measure by involves choice of a 
scale by reference to which the measurement is made. '2 lbs.' measures 
a thing in weight; '2 feet' measures it in length. But when '2 ' 'measures 
things in number' there is·no corresponding scale . If the analogy were 
perfect, '2 men' would measure a pair in men ,  '2 human beings' 
would measure it in human beings, and so on. But choice of a 
concept under which to count things as units is in many ways un­
like choosing a sc ale of measurement . All that is necessary for a 
counting concept is that there be criteria for identification and 
reidentification , but more is necessary for there to be a scale : 
things must be comparable in respect of it . Further, the co ncepts 
suited for counting typically do not allow for comparative judge-

41 1 0 2 1 a5 -6 :  ' Mnumber is not predicated of that which is not commen­
surate.• But Ross's text is disputed (cf. Stenzel, Kleine Schrifterı, pp. 2 1 0· 1 2 ,  
who argues that the poin t here i s  that the ratio specilied a t  lines 3 -4  i s  said 
with respect to number, but not any numbers that are commensurable, since 
both terms of the ratio are unspecifıed). See Gaiser ((1  ), pp. 507-8) for a d is­
cussion. 

•• In this he is no worse off than Plato , who at Parmenide s 1 40b-d (especi­
aUy c2-4) explains incommensurability in terms of measures in a similarly 
unsatisfactory way. If A and B are commensurable, A is bigger (smaller) than 
B if it is of more (less) measures; if they are not commensurable, A is 'of 
smaller or bigger measures' than B. 
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ments of degree, as is possible with a scale (one is not more or Iess 
a man, for example). In this respect also Aristotle is far from Frege. 
And there is another problem (pointed out by Ellis, pp. ı 55-9):  
white a u nit of measurement can be defined arbitrarily , a unit for 
counting cannot be. ı can say, 'Jet this be ı minch long', since 1 
am defining my scale along with my unit of measurement. But 1 
cannot say, 'Let this be 1 clong', since 1 am not likewise defining 
what it is to be a clong. 1 cannot defıne a 'clong-scale' unless 1 
already know what a clong is, but to know that is to be able to teli 
when there is one clong and when two; but if 1 can individuate 
clongs, then it is already true or false that there is ı clong, and 1 
have not done any defining at all . 

Aristotle would no doubt daim that the analogy of counting and 
measuring was not meant to be perfect, but problems like the above 
suggest that it needs mo re thorough treatment than he devotes to it . 

3 .  Plato, the Academy, and Aristotle on the 
foundations of mathematics 

Plato's theories about the foundations of mathematics, the deriv­
ation of numbers and (Iater) of geometrical objects do not figure in 
the dialogues. They have to be recovered from indirect sources. lt 
is clear, however, from the preceding two sections, that we have 
good independent grounds for ascribing to Plato and to Aristotle 
consistent and opposed conceptions of the nature of mathematics, 
and this gives us a basis from which to evaluate the sources and dis­
t inguish Aristotle's criticisms. This is a diffıcult area, and the problems 
have been increased rather than diminished by the many competing 
hypotheses that undertake to explain the fragmentary but suggestive 
eviden ce. 

The different contributions of the Academy members are even 
more diffıcult to determine, since when Aristotle discusses various 
ideas in M-N he seldom mentions names. The theories of Speusippus 
and Xenocrates are the only ones dealt with in M-N that can be re­
constructed with any degree of confıdence, and since they clearly 
derive from Plato's theory the tatter is the point from which to begin. 
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Plato 

(a) Analysis of number: one and the inde/inite two Aristotle says 
at 987b2 J -2 , 29-3 5 , that Plato derived the numbers from two 
'elements' or 'principles', one and the indefınite two.49 M-N fre­
quently presupposes this or comments on it .  At 987b one and the 
indefınite two fıgure as principles of number; in other passages they 
fıgure also as the principles of geometrical objects, and the deriv­
ation of numbers appears as part of a larger theory. Dut it can be 
doubted whether the derivation of numbers was always conceived 
of merely as part of a wider scheme. There are persistent diffıculties 
in fitting it into the wider scheme , and white we have relatively 
specifıc information about the derivation of numbers, the deriv­
ation of magnitudes is known only from a few indications of a 
different and very general kind. This suggests that the production 
of numbers from one and the indefınite two was originally a separate 
idea. In any case , it aids clarity to consider it on its own fırst. 

The idea of deriving numbers from elements of number at once 
suggests modern analogues in the work of Frege and of Russell and 
Whitehead, the logicisı attempt to derive arithmetic from logic alone 
and to show that all statements or arithmetic are reducible to state­
ments of logic plus defınitions.50 This parallel has been a help in 
suggesting a point to what had hitherto often been dismissed as 
ludicrous nonsense, but in spite of this valuable service it should not 
be pressed too hard in explaining Plato's ideas. The logicists invented 
and used powerful new formal systems, and Frege in particular revo­
lutionized logic ; whereas we have only a few untechnical hints from 
Plato. Secondly , the Jogicists were clear that they were doing meta-

•• I use 'indefinite two' and not the traditional 'indefinite dyad' since the 
word translated, duas, is the ordinary Greek word for 'two' and suggests 
nuthinf! as ıırandiusc as 'dyad'. 1 use 'one' rather than the traditional 'thc one' 
since the English 'the one' is again more laden with pretension than the Greek 
to hen, which is regularly used for 'one' or 'oneness'. 

50 The logicisı programme is not, of course, capable of realization as 
originally intended. 'Logic' for Frege included set theory, and the discovery of 
Russell's paradox necessitated various ad hoc adjusıments. Modern axiom-seıs 
for set theory make no claim to be intuitively self-evident in the way tradition­
aUy demanded of the laws of logic. 
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mathematics, whereas Plato is not so clear about the difference 
between using the number series and giving a theoretical account of 
it. (In this respect Plato is nearer to the neo-intuitionist Brouwer, 
who says that the 'intuition of two-oneness gives rise to the numbers 
one and two, and other numbers by repetition' ;  it is not clear 
whether Brouwer is tatking about conceptual features of counting, 
or about the existence of particular numbers. 51 )  Thirdly, the logicists 
were clear that 'deriving arithmetic from logic' was a matter of deriv­
ing propositions from other propositions, whereas both Plato and 
Aristotle use 'archııi' ('fırst principles') not only for propositions but 
also (and sometimes with confusion) for objects, interchangeably 
with 'elements'. This is not simply a matter of trivial reformulation 
of what can be expressed in terms of propositions, as is clearly the 
case with Frege ((3), p. 1 43) when he talks about the 'purely logical 
building blocks' of arithmetic. That it goes beyond this is clear from 
the fact that Plato was tempted into the use of temporal and indeed 
biological language in his account of the relation of numbers to one 
and the indefınite two. Aristotle reports that Plato had a 'generation' 
of the numbers, and though sometimes the language is vague (1 08()8 
1 4- 1 6, 1 08Sb7), there are many explicit uses of the verb for 'come 
into being' (987b22-3 5,  1082b30, 1 087b7 ,  1 09 1 84-5). Once (988a ı 
ff.) Aristotle relies on it to make a joke about the parenthood of 
numbers. Aristotle in fact argues that Plato is committed by his 
language to the view that the production of numbers is a temporal 
and not me rely a logical process (1 09 1 823-8); his grounds, however, 
seem weak. All we can justifıably say is that Plato was Jed to say 
many things which are potentially and perhaps actually misleading, 
and that he could not have said them if he had spoken only of deriv­
ing propositions from other propositions. 

If  we bear these warnings in mi nd , however, the logicisı programme 
is a helpful analogue :  there is the same impulse to unify and render 
transparently intelligible a wide and disparate field by 'reducing' it 
to a few simpler ultimate principles. 

One and the indefınite two are analogous to the two principles 

51 'This intuition of two-oneness, the basal intuition of mathematics, 
creates not only the numbers one and two, but also all fınite ordinat numben 
· · . '  'lntuitionism and Formalism', p. 69 in Benacerraf and Putnam. 
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o f  Umit and Unlimitedness o f  the Pythagoreans. And i n  the Philebus 
( 1 6- 1 8) Limit and Unlimitedness appear prominently , with evident 
awareness of their provenance . It is therefore often assumed that one 
and the indefinite two were already developed as principles by 
Pythagoreans in Plato's day , and also that they are to be explained 
at once by reference to the PJıilebus, and to those of the unwritten 
doctrines that obviously refer to it. Both assumptions, however, 
are over-hasty. l t  is dangerous to stress too much the Pythagorean 
nature of the principles, because our sources for the Pythagoreans 
are extremely uncertain, and it may be the case that these ideas 
were in fact read back into fictional early Pythagoreanism by Neo­
Pythagoreans building on Plato.52 lt is also unsound to lay too much 
weight on analogies with ümit and Unlimitedness even as they figure 
in Plato's own Philebus, since we can see from Aristotle's complaints 
in ch. 1 of N that there were many different ways of describing the 
two principles, all going with slight variations in theory.53 If we con­
fine ourselves for the present to their role in the derivation of 
numbers, it is best to begin from Aristotle's clear sıatement that 
what Plato introduced was the notion of making the principle 
opposed to one , a two, or principle of duality (987b25-7). This 
turns out to give a useful clue for reconst ructing an account of how 
the principles worked. There has been dispute over whether use of 
the phrase 'the indefinite two' should be ascribed to Plato,  or merely 
to Xenocrates, but detailed examination of texts has led to the con­
clusion that there is no reason not to ascribe it to Plato (see Ross on 
108 1 8 14 ,  and Robin , pp. 64 1 -54). 

When we try to reconstruct the generation of numbers, we have 
to start from Aristotle's commentators, but the idei\ suggested there 

52 Cf. Burkert and Philip. In Sextus Empiricus, Adv. Math. X.248-83,  an 
indelinile two is ascribed to Pythagoras, although we know from Aristotle 
(987b25-7) that this was recognized as Plalo 's special conıribuıion. 

u The alternative specilications of the indefiniıe ıwo are discussed by 
Robin, pp. 654-60. The one Arisıotle u ses most frequently is 'the greaı and 
smail' (or ' the great and the smail', presumably out of reluctance to let one 
subject have contradicıory characıeristics). The other variants are listed by 
him at I 087b4 ff. lı is inıeresting ı o no te that the one variant that never 
occurs is 'the inlinite two' (he apeiros dııas ) ,  though this turns up in later 
w ri ters (e.g. Plutarch, Quaest. Plat. 1 00 I f-1 002a. See Merlan (( 1  ), pp. ı ı 5-ı6).  
This suggests that Plaıo 's original indelinile ıwo should not be connected too 
hastily wiıh the apeiron ('unlimitedness') of the Philebus. 
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is amply con11rmed in Aristotle's many criticisms of the principles 
(mostly contained in M-N). 

Our best source is Alexander, the only one of Aristotle's Greek 
commentators to have access to important lost works in which he 
expounded and crit icized Plato. He comments on the puzzling 
passage from A 6 already mentioned, in which Aristotle says that 
Plato made one of his principles a two because all the numbers 
(with a puzzling exception) could be produced from it ,  and adds, 'as 
if it were an ekmageion'. This word is often transtat ed 'plastic 
material ' ,  as if the indefinite two were matter on which form is im­
posed. Dut Alexander takes it to mean a mould, and understands 
the analogy to be with the way moulds or matrices make everything 
poured into them come out the same . So the numbers produced 
from the indefınite two are produced by the application of a single 
repeatable operation. lt is clear from another of Alexander's com­
ments54 that this was some kind of doubling: 'He (Aristotle, in 
reporting Plato] thinks the dyad divided everything to which it is 
applied ; that is why he called it duplicative . For, by making into two 
each of the things to which it is applied , it in a sense divides it , not 
allowing it to remain what it was; which division is the genesis of 
numbers' (Ross's translation). Alexander adds that only the even 
numbers were produced in this way . 

The way in which doubling was connected with dividing is 
illustrated by a passage of the Neoplatonist Porphyry reported by a 
la ter commentator Simplicius. ss Plato u sed the example of halving 
a cubit length. If this is halved , half of it again halved , half of that 
again halved , and so on, the process goes on for ever. This division 
'doubles' in the sense of dividing into two halves at every stage ; and 
the steps of this infınite process can be regarded as marking off the 

•• On the Guod fr. 2 Ross. A caveat should be entered : this part of Alex­
ander's commentary comes after he has concluded his exposition of arguments 
from On the Good by name, and may be his own comment; indeed, shortly 
afterwards he appears to make a mislake (see below). 

ss Simplicius, in Phys. 4 5 3 .25 --454 . 1 9. Simplicius warns us that Porphyry 
was trying to 'put into articulate shape' the ideas in On the Good and lo 
reconcile them with the Philebus (a road that many have tried to travel), so 
the passage cannot be trusted very far as a report on Pl:ıto. Bul we know that 
Porphyry was using Aristotle 's version of the lecture, and it is very unlikely 
that he acı ually fabricated the example. 
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numbers in an infınite series, each division marking off another 
number, without appeal to the idea of adding ı to the number before . 

This is not, however, veıy helpful as to what exactly could be 
meant by doubıing. Alexander takes the indefınite two to produce 
even numbers by a process of simple mul tiplicatlon by two : 56 'For 
when applied to ı it makes 2 (for twice 1 is 2), when applied to 2 it 
makes 4 (for twice 2 is 4), when applied to 3 it makes 6 (for  twice 
3 is 6) and so on too in every other case' (Ross's translation). And 
this is supported by a remark of Aristotle's ( I 09 ı 823-4) that sug­
gests that the indefınite two produced all the even numbers. But this 
is not satisfactory . Where have the odd numbers ( 1 ,3) in Alexander 
come from? And the process envisaged does not seem like that sug­
gested by Plato's example of the cubit, where the point was that 
the process applied in each case to what it had produced at the stage 
before. 

Many of Aristotle's references to the indefınite two in M-N 
suggests something different , namely, production of the powers of 
two, i .e .  the sequence 2 ,4,8 . . .  numbers of the form ın . At 1 08 ı b 

1 7-22 he says that , 'number cannot be generated as they generate 
it from the two and one . . .  <for them> what came from the fırst 
two and the indefınite two is four- -two twos other than the original 
two . . .  And two, also, will result from the original One and anather 
one . .  .' There are also the passages at 1 082a t 3 - 1 5 : 'the indefınite 
two, so they say, took the defınite two and made two twos, since it 
was a duplicator of what was taken', and 1 082828-3 2 : 'suppose the 
twos in fo ur co me in to be ing simultaneously ; they are stili prior to 
those in eight ,  and just as two generated them they generated the 
fours in the original eight . '  This idea appears in other passages also .57 
Most explicit is the complaint at 1 09 ı a9. 1 2 that Plato's principles 
of number cry out as though manhandled-all they are capable of 
producing is the series of powers of 2 . 

These complaints are all very specific, and it is more likely that 
Alexander has gone wrong here than that Aristotle has. What Aris­

,. On the Good fr. 2 Ross. Elsewhere (54 .3-7) he also appeals lo the stan­
dard Greek delinition of even number as divisible by two. 

" I OSJbJS-6 :  the job of the indelinile two was to double (so it cannot 
produce a one or unit) ;  1 024bJ4-6: in a sense 8 can be called 'double', because 
of the 'logos (here, definition) of the two'. 
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totle tells us is that the indefinite two produced the powers of two 
only ; and this would fit the model of halving the cubit. Alexander 
probably takes it to be simply multiplication by two because he in­
cludes odd numbers as material for the indefinite two. But this is 
probably a mistake ; odd numbers are associated with the other 
principle, one. Alexander's reconstruction gives us the indefinite 
two already working on the products of the other principle ; Aris­
t ot le, however, is concerned with what the indefinite two does on 
its own. 

If the indefinite two produces only the p·owers of two ,  what 
connection has this with evenness? 

One of the Greek categories of number now unfamiliar to us is 
that of the 'evenly times eve n' .  The re are two ways in which this is 
defined .  Euclid (def. 8) defines such numbers as even multiples of an 
even number. But there are also defınitions in later writers which 
define them as powers of 2 :  'The evenly times even is then the 
number which has its halves even,  the halves of the halves even, and 
so on, until .unity is reached. ln short, the evenly times even number 
is always of the form 2" . . . ' 58 Heath regards these definitions as 
'Pythagorean ' ,  and certainly they are less straightforwardly mathe­
matical than Euclid's definition ; what they stress is that eve n 
numbers only are concerned , and one of the authors, lamblichus, 
faults Euclid 's defınition simply because it does not prevent an 
evenly times even number from also being evenly times odd.59 The 
survival of the se 'Pythagorean', mathematically sornewhat futile 
definitions which insist on the connection of numbers of the form 
2" with pure evenness suggests that Plato may have thought that in 
producing the powers of two the indefinite two was producing 
numbers which were, as it were, the paradigmatically even numbers, 
namely the evenly times even numbers. (This is not yet to solve the 
problem of how the indefınite two could be taken (as by Alexander) 

51 Hcaıh, ed . of Euclid, vol.ii, pp. 28 1 -2 .  The definilions occur in Theon, 
ed. Hiller, 25.6 ff., Nicomachus, ed. Hoche, 1 5 .4 ff. , and Jamblichus, in Nic. 
ed. Pist elli, pp. 20- 1 .  

" Jar.ıblichus po in ts out that a number can be both according to Euclid ; 
this is meanı as an objection, but Heath (p. 282) shows that Euclid meant his 
derinition as stated, since he proves (I X .  3 2) that a number of form ın is 
evenly times even only . 
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to produce all the even numbers; we shall return to this after 
examining the working of the other principle, one.) 

There are two passages in Plato's dialogues where ideas Iike the 
above seem to appear in embryo. We cannot say that in either one he 
has the indefinite two in mind, merely that the above reconstruction 
of the working of the indefınite two gains plausibility if we can fınd 
Plato already interested in elements of it. 

At Phaedo l O l c  Plato claims that there is only one adequate 
explanation of a pair of things' being two, and that is 'participation 
in Twoness'; he rejects the proffered explanations of 'addition' and 
'division', since what one explains the other will explain equally 
well, although they are opposites (97b). lt is interesting that Plato 
regards dividing and not subtraction as the opposite of addition, and 
regards them both as equally good explanations (as far as they go) of 
participation in Twoness; later we fınd that the process associated 
with the indefinite two is regarded as a ki nd of doubling by division 
which adds on a number every time. 

Parmenides 142b-144e is a passage often called 'the generation 
of numbers', though there has been much dispute as to what this 
means. 60 Two stages are distinguished, corresponding to two pro­
cesses which, it is claimed, can be carried out if certain conditions 
hold for the subject of the hypothesis, the One. At the end of the 
description of the two processes the daim is made that 'we have all 
number'. Whatever is intended in the actual Parmenides passage, 1 
believe that Stage 1 (142b5-143a2) has a process in mind which 
resembles the working of the indefınite two, and Stage 2 (143a4-
l 44a5) indicates a process which is reminiscent of the way one 
works as a principle. At present I shall consider only Stage 1. The 
argument begins from the assumption that the subject, the One, is­
hen estin . If the One is, then in saying so, we use two words, 'one' 
and 'is'; and since these are not interchangeable, they must refer to 
different 'parts' of the subject; but of these parts in turn we can go 
on to say the same -what is true of the one is true of each part so 
produced. The crudity of the argument is less imı:ıortant here than 

•• See most recently the articles by Alien and Schofield . lt is quite mislead­
ing to regard it as anything like a modern proof of an inflnite set or the inflnity 
of the number series; Wedberg does so on p. 23 ,  bul he misrepresents the 
actual structure of the argument in the text. 
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its result :  we have a process of infınite doubling which corresponds 
well to the way that numbers of the fonn 2" are produced from 2. 
The process is thus akin to that of the production of the powers of 
2 by the indefınite two. But it is thought of as producing the even 
numbers.61 

The working of the indefınite two , then, can plausibly be regarded 
as a development of ideas already present in embryonic form in 
the dialogues; it functions as the producers of the powers of 2, but 
is also thought of as producing the even numbers. The powers of 2 
are thought of as the even numbers par exce/lence. But even so there 
is an obvious gap between these two roles; we shall come back to 
this after taking a look at the way one functions. 

In two passages in the Metaphysics Aristotle makes criticisms 
which suggest that Plato took one to be specially connected with 
odd numbers; it is thought of as what makes odd numbers odd . 
There seems to be a confusion with the additional unit which trans­
forms an even-membered group into an odd-membered one. At 
1 0848 36 ff. Plato is said to have identified the odd with one because 
'if [the odd] were in 3, how would S be odd?' The suggestion is that 
Plato identified the odd with one because it is always the presence of 
a one that makes an odd-membered group odd. Adding one to an 
even number is confused with adding an extra unit to an even­
membered group. This confusion is additional evidence that Plato 
did not free the idea of number from that of numbered group. l t  is 
presupposed in the other passage also, 1 083b28 ff.: 'Bu't what about 
the units in 3? For one of them is odd. Perhaps this is why they put 
1 in the middle of the odd .' 'In the middle' suggests the Greek way 
of representing numbers by dots or pebbles: an odd number contains 
dot s paired off in one-one correlation plus an extra one 'between' 
the two rows. 

Aristotle 's criticism of the principles of number at 987b 34-6 con­
tains a diffıcult passage which probably also represents one as the 
producer of odd numbers. Aristotle says that the indefınite two 

" At the end of the whole passage, where we have even and odd numbers, 
it may seem that both have been produced in Stage 2, via the numbers 2 and 
3. But this would leave Stage 1 without any work of its own to do. Stage 2 
needs to reintroduce evenness to deline oddness. 
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could produce all the numbers easily 'except the first ones' (exö tön 
prötön). The 'first ones' here could mean the primes, but if so the 
criticism is incredibly compressed and unobvious. 'First' here has 
been taken as 'odd', but it cannot naturally mean this, and 1 ineline 
to follow those scholars who have thought that prötön here should 
be emended to perittön (odd).62 Aristotle's criticism is then that 
Plato's grounds for making one of his principles a two, name Iy, the 
supposed easy production of the numbers, are not sound-for the 
indefınite two produces only the even numbers, odd numbers being 
left to the other principle. 

There are traces in the dialogues also of the idea that oddness is 
connected with one, because of the confusion of adding one to an 
even number and adding an extra unit to an even-membered group. 
In both cases the passage s go w ith the passages already cited as antici­
pations of the indefinite two. 

At Phaedo ı 03-5 oneness is brought in as the explanation of odd­
ness. As fire always participates in he at and sno w in cold , so odd 
numbers aıways participate in monas ; and monas must here mean 
'a u nit ', although at ı O ı c it meant 'oneness' or 'the number one' .  
(Translators usually render monas differently in the two cases.) 

Stage 2 of the Parmenides argument begins by considering the 
One on its own and not as divisible as in the previous stage; taken 
as an indivisible u nit ( 1 43a 7) it is contrasted with it s be ing, and in 
an amazing move the difference between them is brought in as a 
third item. Of these three items we can take pairs, and in every case 
the re will be one item ıeft over, which when added to the other two 
makes three. Three is odd, two even. So in this stage, which began 

" The possible meanings of exö tön prötön have been canvassed by Robin , 
n. 266, l l )  and n. 322,  and by Ross in his note on 987bJ4. The only four real 
candidates for hoi prötoi are (a) the first numbers ı and 2. But Aristotle 
regards 2 and, mo re doubt rully,  ı as numbers, and it is hard to see a reason for 
distinguishing between them and the other numbers. (b) The 'primary' Form 
numbers. But it is dear from many passages in M-N that it is the Form 
numbers if any which are produced from the principıes. (c) The primes. (This 
is a natural meaning for prötoi in Greek). But this is an odd omission to com­
plain of, and does not fit with any other cvidence. lt is perhaps possible if we 
assumc, with Allen, that for Plato 'the primes may have been classifıed as odd­
times odd numbers'. (d) The odd numbers. This involves an emendation, but 
it does give a natural sense to the passage if the odd numbers, as suggested by 
other evidence, were produced by one aıone. 
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by taking the One as an indivisible unit , we have reached the idea 
of adding a unit to an even-membered group and thereby producing 
an odd number. There is the same confusion of adding a unit with 
adding 1 .  

The Pannenides passage also provides an indicat ion of the way in 
which one and the indefinite two were later thought of as the pro­
ducers of number. Stage 2 concludes that once we have two and 
three, and so even and odd , we have even x even, odd x odd , even 
x odd and odd x even, and so we have all number. This is not a 
classification of number like Euclid's; if it were it would be both 
defective and redundant."3 It seems rather to be a synonym for 
'number, as studied in computations'; at Charmides 1 66a ff. and 
Gorgias 45 ı a-c Plato defines the subject of logistike as 'the eve n and 
the odd, how much they are to themselves and to each other', and 
the Neoplatonist scholiasts explain this phrase in the terms . used in 
the Parmenides. 64 The Parmenides thus 'produces numbers' only in 
the sense of sketching the processes that generate even numbers 
and odd numbers respectively. 

There remains, however, the problem noticed above: if one and 
the indefinite two produce odd and eve n numbers respcctively, they 
produce numbers in a reasonably comprehensive way and one which 
finds echoes in the dialogues, and explains most of Aristotle's 
criticisms, and the attitude of the Greek commentaıotrs like Alex­
ander. But the two did not produce all even numbers, only the 
powers of two. Powers of two plus odd numbers do not add up to 
'all number'. 

" Defective because even and odd are omitted ; redundant because even X 
odd is not interestingly different from odd X even. See Heath's edition of 
Euclid, vol.ii, pp. 2824 : 'odd X even' appears in the text as well as 'even x 
odd', but Heath omits it not only because it is 'pointless' but because it creates 
inconsistencies with the text elscwhere. In the Parmenides the combinations of 
'even' and 'odd' do not answer exactly to the production of even and odd 
numbers in the text, suggesting that a general characterization of number is 
aimed at rather than a precise classification. 

•• Olympiodorus expands to this effect : Multiplication is :ılways either by 
what is multiplied or by anather thing. So the only possible ways of multi­
plying numbers, which are all odd or even, are: even X odd, odd X odrl odrl x 
even and eve n X odd -the very combinations turning up in the Parmenides 
passage. See Klein, p. 1 4  and n. l l ; !here is a corruption in the text, but Klein 
compares anather (anon.) scholion to the same effect. 
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This is a standing puzzle with Plato's principles of number, and 
perhaps is not resolvable, but 1 think that a plausible suggestion can 
be made. 

At 1 08JbJ6- 1 08487 Aristotle makes a remark about the gener· 
ation of number, and although unfortunately he does not attribute it 
to anyone, the terminology suggests that it is an Academic theory .  
The passage goes: ' . . .  generatian o f  numbers is always o f  a n  odd 
number or an even one . An odd number is generated when one 
applies to an even number ;  the numbers doubled from one (the 
powers of two) when the two applies; and the other even numbers 
when the odd numbers <apply >.' Number is thus produced by 
(i) adding 1 to an even number (ii) producing the powers of 2 ,  and 
(iii) getting the other even numbers by some operation with odd 
numbers (it is not clear whether addition or multiplication is meant). 
l t  is striking here that (i) is what one does and (ii) is what the in­
defınite two do es. (Oddly , (i) comes before (ii), although it seems to 
presuppose (ii); but this can be explained as a matter of exposition .  65 ) 
But what is (iii)? lt is simply the fılling of the gap we have noticed­
i.e. the provision of the even numbers that are not powers of two. 
This suggests the following: the indefınite two on its own produces 
the powers of two ;  given these, one produces the odd numbers; and 
both are also necessary to produce the remaining even numbers 
(since for these to be obtained odd numbers have to be available). 
This would explain why Aristotle sometimes speaks as though the 
indefınite two produces only the powers of two, and sometimes as 
though it produces all even numbers: even numbers are the pro­
vince of the indefınite two, but on its own it can produce only the 
evenly times even numbers in the restricted sense of the powers of 
two .  

lt  certainly seems from this passage that Plato produced some 
such solution, to enable one and the indefınite two to produce all 
numbers between them. lt seems at fırst that (iii) int roduces an en­
tirely new process. However, the process en visaged was perhaps 
addition (or multiplication, which the Greeks regarded as abbrevi-

., Alexander (5 7 . 1 5 - 16) says (in a different context) that odd numbers 
usually are 'prior' to even; Speusippus (fr. 4) exploits this: the dekad must end 
with an eve n number (1 0), because every eve n number has to be preceded by 
an odd one (!). 
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ated addition66 ), which would be covered already by the process 
associated with one. If odd numbers are introduced by adding ı 
this process can be extended to even numbers as well. This does have 
the disadvantage that it is one that really bears the responsibility for 
these eve n numbers, rather than the indefınite two. Moreover, this 
move reveals the weakness of the whole scheme, for (iii) simply 
amounts to ·mı in the gaps left by (i) and (ii)'; but how do we know 
that there are any gaps unless we already think of the numbers as 
forming a series each of which is ı more than its predecessor? Once 
'adding ı '  can be used to produce even numbers as well as odd it 
becomes ele ar that this is all that is necessary , and that (ii), the 
working of the indefinite two, can simpıy be dispensed with . Cer­
tainly Aristotıe always regards the indefinite two as a futile ex­
crescence on any account of how to produce the numbers. 

The above suggests that numbers were not produced in the right 
order, i.e. as a series increasing by one every time, and this seems to 
be supported by a passage ( ı  08 ı b ı 7 -22) where Aristotle complains 
that for the Pıatonists each number will not be part of the one 
following. Other passages considered might aıso suggest that since 

. numbers were produced as a result of three processes (or two, one 
with two applications), they came out in a bizarre order. This has 
been found the most intriguing feature of the Platonic generatian 
of numbers, and much ingenuity has been spent on diagrammatic 
reconstructions of the possibıe deviant orders in which the numbers 
were supposedly produced.67 However ,  what Aristotle says at 1 08 1 8  

" This indicates again that only the positive integers were thought of as 
numbers. See Euclid vii, def. 1 5  (Heath's ed. vol.ii, p. 287), and Wedberg, 
p. 69. 

" A selection of the major attempts: Robin, pp. 442�8. esp. 449; Stenzel, 
pp. 30-53 ;  Becker; Wilpert (3), pp. 202-2 1 ;  Berti, pp. 29 1 -7.  Attempts to 
deri ve the Form numbers as ratios of some kind, i.e. in effect rational numbers 
rather than integers, include those of Taylor, Toplitz, van der Wielen (in Ross), 
Ross ch. 1 2  (in a very weak form), Gaiser ( 1  ), pp. 1 1 5-25 .  Gaiser ingeniously 
constructs the Form numbers as 'Schnittverhllltnisse', ratios produced by 
sections through a triangle and tetrahedron; this produces also the harmonic 
intervals of octave, fo urt h, and fifth (see his figs. 30 and 3 1  ), which are put to 
ambitious use. llting ( 1 )  objects that since Aristotle tells us that the ideal 
magnitudes are 'after the numbers' they cannot be used to generate them. 
Gaiser's reply ((1 ), 2nd ed., p. 580), that this is just a matter of exposition, is 
not satisfactory: this problem threatens all attempts to give Plato a 'geo­
metrical' view of number. 
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2 1 -5 suggests that the Platonists did not think of the number series 
as having an unorthodox order (cf. 1 082b 33-7). Plato is guilty not of 
the eccentricity of producing a wrongly ordered number series, but 
of producing numbers in a way that is totally unrelated to the way 
they are counted , and so of divorcing number from counting. 

At Phaedo 1 04a7-b4 Plato talks about '3, 5 ,  and the whole half 
of number' and then of ' the whole of the other column (stichos) of 
number'. Even and odd numbers are thought of as produced in two 
open-ended columns, which together make up all numbers. Plato is 
not , of course , taking this to have anything to do with the way we 
count numbers. This is a slight indication that Plato may have com­
bined without discomfort the idea that numbers are counted in a 
certain order and the idea that numbers are produced by the separate 
and joint operations of one and the indefinite two. It may well have 
been dissatisfaction with this which prompted Aristotle in his own 
theory of number to tie number much more closely to counting. 

Aristotle says three times that the Platonists generate number 
only as far as the dekad (the numbers up to and including 1 0). 
Aristotle's statements are so definite that they cannot be explained 
away, and we must accept that Plato d id only give an account of the 
production of numbers as far as 1 O. This peculiar fact has given rise 
to extensive speculation , mainly on the lines that Plato must have 
assigned a special and exalted status to the numbers 1 - I O, and 
produced other numbers from them in a way different from the way 
they were themselves produced. Nothing supports this extravagant 
idea. A more reasonable suggestion is that Plato may have had some 
notion of a decimal system, but this is most unlikely in view of 
Greek number-notation, which would not suggest the idea. The most 
plausible solution seems to be to suppose that Plato just produced 
the numbers up to 10 and then stopped, apparently assuroing that it 
was obvious that the process(es) could be continued ad in/initum. 
Aristotle's complaint at Physics 206b27 ff. suggests this: 'though he 
makes the infinites two, he does not use them. For in the numbers 
the infinite in the directian of reduction is not present . . .  nor . . .  in 
the directian of increase, for the parts number only up to the decad.' 
Aristotle is attacking the fact that Plato has produced only a frag­
ment of the number series, giving no indication either that it does 
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not continue indefınitely downwards (it stops at ı, the Greeks 
having no notian of O and the negative numbers as numbers) or that 
it does continue indefınitely upwards (there being no tası number). 
lt is characteristic of Aristat le 's tendeney to take Plato at his word 
to say that Plato thought that there were only 1 0  numbers; but in 
fact it is not the upper bound 1 O he objects to, but the fact that 
what has been done is not what has been claimed. Plato has not 
produced number by his methods, for it is essential to number that 
numbers go on for ever, whereas Plato has just produced a few 
numbers and stopped, without showing how they can go on for ever. 

lt is also true, however, that the number ı O had special signifi­
cance for the Pythagoreans, and Plato may have been inlluenced by 
this in stopping at 1 0. We possess a long and strange fragment of 
Speusippus (fr. 4 Lang) which expatiates on the virtues of the 
number ı o  and the 'completeness' of its nature. Speusippus claims 
that within it can be found exemplifications of all mathematically 
interesting properties of numbers. The Pythagoreans were also 
interested in the deka d because it can be expressed in the form of a 
'tetraktys' or succession of the numbers ı -2-34 , represented as dots 
or pebbles arranged in a triangle. This sequence is sametimes con­
nected with the sequence of point-line -plane--solid. lnterest in this 
sequence is shown in the way the principles were extended to derive 
magnitudes, and some modern scholars have connected it with the 
stopping of the number series at ı O, taking the m to be part s of a 
single unified theory of derivation of numbers and magnitudes. 
However, there is no real basis for such a conclusion. There were 
many different interpretations of the tetraktys, and we know 
nothing about their histarical relationships. If we keep the de rivation 
of numbers separate from any wider scheme of derivation it seems 
mo re plausible to explain the stopping at ı O in terms of consider­
ations about number alone. 
(b) Derivarian of magnitudes: the extension of the principles So far 
we have seen that an account can be reconstructed of the way in 
which one and the indefınite two fıgured as the producers of numbers, 
an account in which their features as one (or unit) and as two (or 
duality) were utilized in the way suggested by the references to them 
by Aristotle and by his commentators. Nothing suggested that these 
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same principles could also be principles of items other than numbers; 
indeed, their production of numbers as 'the even and the odd' would 
seem to teli against any extension of the principles to derive magni· 
tudes. However, it is clear from M-N as well as other sources that 
Plato's two principles were thought of as producing geometrical 
magnitudes as well as numbers. The principles themselves are used 
more widely and acquire a wider scope ; different terrns were used 
for them in ways which show that their function underwent some 
reinterpretation. Aristotle in ch . I of N gives the best survey of the 
different terms used ; it is clear from that passage that there were 
many different theories in the Academy, so me of which do not 
turn up in the later t radition and no doubt never got beyond the 
stage of informal discussions. The indefınite two appears in several 
variations, as 'the great and smail', the many and few', or mo re 
generally 'the exceeding and exceeded'. lt also appears as 'plurality' 
(this was Speusippus' contribution), 'the unequal(s)', 'the other 
nature' ,  'the different'. The other principle, one , was sometimes re­
interpreted to match as 'the equal or 'the same' ,  but mo re often 
remains simply 'one' (or 'oneness'). 

lt is certainly not the case that we always fınd the principles of 
number deseribed as one and the indefınite two, white the other 
descriptions were reserved for the wider role. One and the indefınite 
two are sametimes claimed as principles of the whole scheme , 
numbers and magnitudes (e.g .  by Theophrastus, Metaphysics 6• 1 5-­
b I 7); white numbers alone are sometimes said in M-N to be pro· 
duced from the great and smail. However, we have seen that the 
characters of one and the indefınite two, as unity and d uality, play 
a role in the production of numbers which cannot be performed by 
'the great and smail' or 'the unequal', and this makes it legitimate to 
assume that the derivation of magnitudes proceeded by a generaJiz. 
ation of the functions of two principles originally specialized to the 
production of numbers. 

lt is tempting to think of this as a chronological development in 
Plato's thought -fırst a derivation of number from two principles, 
then a generalizatian of the same kind of thing on a wider scale. In 
one of Aristotle's earliest works, On the Forms, one and the indefınite 
two appear as the principles of the Form numbers. In another lost 

56 



INTRODUCTION 

work, On the Good, a report and criticism of Plato , one and the in­
definite two appear as principles of a much wider scheme, along with 
ideas which seem to be later than those in On the Fomıs. 61 But no 
chronological schemes can claim firmness in this area. We can safely 
say at most that the derivation of the numbers was probably in­
dependent of its incorporation in the wider scheme , judging from its 
greater specificity compared with the vaguer way in which the deriv­
ation of all the magnitudes was comprehended. 

The extension of the principles raises three new points. First , the 
opposition of 'equal/unequal' and 'same/other' which appears in 
some reinterpretations of the principles points to the 'Academy 
theory of categories' .  From various later sources69 we know that the 
Academy 'reduced' different types of terms to two logically basic 
types, kat h 'hauto terms and pros ti te rm s. Kath 'hauto terms pick 
out items that are independent,  and are in many ways akin to Aris­
totle's substance terms. Pros ti terms pick out items that are relative 
or dependent on kat h 'hauto items. There are some faint foreshadow­
ings of this idea in the dialogues. 70 

La ter report s teli us that kat h 'hauto terms were in so me way 
'reduced' to one and pros ti terms to the other principle, via the 
oppositions equal/unequal and same/different. Most modern re­
constructions of On the Good present this 'kategoriale Reduktion' 
as part of the 'reduction to the principles' which Aristotle is eriticiz­
ing in M-N and which appears in later reports. 1 am very doubtful 
about this. lt seems to me much more likely that the 'theory of 
categories' and any reduction of them to two basic principles formed 
quite a different part of the Academy's ideas, and that they have 
nothing to do with the derivation of numbers and magnitudes from 
the principles. This cannot be argued here, but in any case it does 
not matter for discussion of M-N itself, for although Aristotle uses 

68 See my art icle, 'Forms and fırst principles', Phronesis 1975,  where 1 try 
lo show this in connection with the notian of 'natural priority'. 

•• Alexander, 83. 24-6 (On the Forms fr. 3 Ross); Xenocrates fr. 1 2  
Heinze; Di�isiones Aristote/eoe 3941 Muuchmann, Hermodorus, quoted by 
Simplicius in Phys. 247 .30- 248 . 1"5 (translated in de Vogel, and as 16 in App. 
1 of Findlay). 

'° Chormides 1 66-8, Repub/ic 438b-d, Theoetetus 1 60b, Philebus S le, 
Sophist 25Sc-d. The matter is rather complicated , however; cf. n .  33 of the 
article mentioned in n. 68. 
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his own theory of categories in it , he never uses or discusses the 
Academy theory. 

The second new idea imported by the reinterpretation of one and 
the indefinite two in wider terms, one which does appear in M·N, is 
the way the principles come to function in a way rather like Aris· 
totle's principles of form and ınatter. (Since Aristotle was a member 
of the Academy, and the re see m s to have been much internal d is· 
cussion, this similarity is not very surprising.) Aristotle says at one 
point (On the Forms fr. 4 Ross) that the Academy called their 
principles form and matter, but this need mean no more than that 
they used them as such. More teliing is the fact that in N chs. I ·2 he 
argues at length on the assumption that the Platonist principles are 
meant to be doing the job of form and matter but fail to do so. The 
appropriateness of this criticism appears from the fact that the later 
ancient tradition took up interpretation of Plato's principles in terms 
of form and matter (though in this, of course , they may have been 
influenced by Aristotle). 

So the de rivation of magnitudes from the two principles does not 
in vol ve a precise theory, rather the idea that lines, planes, ete. are 
the products of the imposition of form or defıniteness on an in· 
defınite material. 71 lt is worth noticing in this cantext that Aristotle 
talks of reducing magnitudes to the principles as well as deriving 
them from them,72 and the idea would certainly make belter sense 
if thought of as a logical analysis into the formal elements of form 
and matter, rather than as a metaphysical generation of magnitudes 
from two omnicompetent principles. But Aristotle's criticisms in 

11 When the derivation of numbers appears in this context it is sametimes 
deseribed in this vague way as well. Cf. Alexander, 55 .20 ff. (On the Good 
fr. 2 Ross). 

" Compare 992a l 0·19 (reducing things to fırst principles) with 1085a7·14 
(producing things from lirst principles), where what is involved seems to be 
the same process. Aristotle quotes an oral dietum of Plato's (Nicomachean 
Ethics 1095aJo.b2)  to the effect that Plato thought it important to ask 
whether one was on the way to or the way from the principles; but this 
remark, in the context of an ethlcal discussion, cannot bear the weight put on 
it by recent reconstructlons of the unwritten doctrines, which distinguish 
sharply between a 'Reduktion' of the world of phenomena to the principles, 
and a subsequent 'Deduktion'. lt may be, of course, that On the Good con· 
tained something like the 'upward and downward path' of the Republic, but 
if so, we are not entitle to infer it from this remark. 
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M-N make it clear that the system could not be taken unequivocally 
as either logical analysis or as cosmology, and seemed to him an un­
clear blend of both .  (Recent German reconstructions of the unwritten 
doctrines t ak.e Plato's idea s here more seriously, treating them as an 
'Ableitungssystem' .) 

The third new idea brought in by the extension of the principles 
is increased emphasis on the progression of d imensions, from length 
to breadth to depth. lnterest in this is vestigially apparent in the 
dialogues (Republic 528a-b , Sophist 235d, Politicus 284e , 1imaeus 
5 3c ,  Laws 8 1 7e, 8 1 9d, 894a). From Aristotle ( 1 0 1 7b l 7-2 1 ,  1 028b 
1 6- 1 8, 1 090b 5-7) we le arn that the Academy were occupied with 
the special type of dependence that this sequence illustrates. Solids 
are bounded by planes and planes by lines; so there could be a plane 
without a solid but not a solid without a plane, and a line without a 
plane but not a plane without a line. This asymmetry was found 
interesting because it suggests that the simpler items are prior to the 
complex in a special sense (listed duly as 'natural priority' by Aris­
toıle in his philosophical lexicon at 1 0 1 98 1 4  ). Aristotle regards this 
with contempt as an argument for ontological priority . None the 
less, it is suggestively similar to the search for the simpler principles 
of magnitudes, and turns up often in the same context .  lt does not 
fit the form/matter analysis very well, however. And it does not help 
the unified scheme of a de rivation of numbers and magnitudes from 
the same principles, for properly the series should end with points, 
and there is no room for numbers, which cannot be obtained by any 
transition of the same kind . l..ate and scrappy reports deriving from 
the Academy project adopt different expedients to cover the gap at 
which the 'natural priority' argument end.s and numbers have to be 
fitted in. 73 They disagree, however, and no consistent picture can 
be recovered .  This suggests that Plato did not have a single and 
coherent account, and that the 'natural priority' of lines to planes 
and planes to solids was used to support, but was not well inte­
grated into, the scheme of deriving magnitudes from the principles. 

According to Aristotle, magnitudes were produced from different 
types of the great and smail : lines were produced from the sh ort and 

'" At this point Alexander's account (55.20 ff.) d iffers from Sextus (X259 
ff.), and there is no way of harmonizing them. See de Vogel, pp. 283-5. 
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long, planes from the broad and narrow, solids from the deep and 
shallow. These are thought of as different types of indeterminate 
quantity , which have determinateness imposed on them by the 
formal principle. There is a vexed and at present perhaps insoluble 
problem about the formal principle . Either it was one in each case 
(Alexander, 228 . 1 0-28, specifıc on this very point), or it was 2 in the 
case of the line , 3 for the plane , and 4 for the solid. 74 (The la tt er 
view seems to be that of Xenocrates, and the question is whether it 
was that of Plato as well.) 

All the sources are remarkably unspecific about the status of the 
magnitudes produced. They should be Forms if they are to corres­
pond to the numbers produced by one and the indefinite two. But 
Forms are unique of their kind , whereas Aristotle often presupposes 
in his criticisms that the ideal geometrical objects are plural. l t  is 
perhaps best to regard them as Aristotle does, as forming a distinct 
class. The problem of Forms seems to have worried Plato remarkably 
little in the lee tu re On the Good, and he probably d id not mak e a 
specific assertion or denial on this po int . 

The extension of the principles to cover the derivation of magni­
tudes involves Plato in two large problems. Firstly, the principles 
have to be reinterpreted in varying ways in different cases : the long 
and short, b road and narrow, ete. have to be different forms of the 
same material principle (the great and smail). This raises a problem 
about the identity of this principle : in what sense is it the Silme 
principle that these are different forms of, and from which are 
produced the different magnitudes? Aristotle complains, with justifı­
cation , that the types of great and smail can be neither generically 
d ifferent nor species of one gen us (9921 1 3- 19 ,  1 0858 7-20, • 3 1  -
1 085b4). Speusippus was to solve the problem by making them com­
p1etely different principles. This brings out the unsatisfactoriness of 
exp1aining the series of dimensions in terms of form and matter. The 
Academy appear to have tried to meet such problems by various re-

'4 Pseudo-Aiexander, 777.16-2 1 .  (Cherniss (3), p. BS,  shows that this is 
derived from Syrianus, 1 54 .9·1 3). Cf. 1090b l 3- 1 09 1 •5 ,  de An ima 404bl 6·30 
(see the recent discussion of both these passages in Gaiser (2)); and two 
passages where 2 is 'the number of the line' (1 036b l 2·1 7 ,  1 043129-36). On 
the dispute whether Plato or just Xenocrates is referred to here, see Ross, 
pp. 208-1 1 ,  Saffrey, and Cherniss (3). 
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interpretations of the two principles. Aristotle complains in N ch. 1 
that this is merely verbal redefınition and gives no real content to 
the idea that it is the same two principles at work under all the 
different descriptions. 

Secondly , the geometrical magnitudes presuppose space, as 
numbers do not. Aristotle 's criticism on this point has already been 
noted .  This diffıculty surfaces in the impossibility of getting a clear 
and coherent account from the sources of how the transition from 
numbers to magnitudes was made , and whether and how it involved 
points. Modern German reconstructions assume , optimistically 1 
think, that this move from the unextended to the extended was part 
of Plato's explicit plan , and part of the point of the whole derivation. 
1 think it more likely that the transition to space-occupying items 
was not accompanied by much thought about the nature of this 
space. Perhaps partly because of this, and because of failure to dis­
tinguish clearly at this point between ideal space and actual space in 
which we li ve, Plato 's idea s may have harked back to earlier and 
cruder Pythagorian cosmologies which 'created the world out of 
numbers'. lt is even possible that archaic Pythagorean ideas like the 
importance of the dekad may have come to intrigue Plato when his 
derivation of magnitudes began to seem rather like the earlier ideas. 
Whatever his unclarity at this point about space , however, Plato did 
not confuse ideal magnitudes with magnitudes surraunding us; 
Aristotle stresses that the Academy were always distinguished from 
Pythagoreans by their separating of numbers and mathemat ical 
objects from objects in the spatio-temporal world . What brings Plato 
close to the Pythagoreans is his derivation of numbers and geomet­
rical magnitudes from the same principles. No doubt this Hes behind 
Aristotle's strict separation of these two realms and their principles. 

The fact that Plato used the same principles to derive numbers 
and geometrical magnitudes has been used to support the idea that 
his concept of number was already a 'geometrical' one . 1 have tried 
to show that his actual views about the numbers so generated were 
quite different :  they were thought of as sets of units. (Aristotle 
indeed brings out the tension between this fact about them and the 
way they are derived.) The unifıed derivation of numbers and mag­
nitudes does not show (and is never regarded by Aristotle as showing) 
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that Plat o had a geometrical view of number; rather it reflects 
Plato's belief, visible in the central books of Republic, that the 
departm�ntal sciences can be unifıed by deriving their special princi­

ples and axioms from principles more general and common to all 
of them. 
(c) ]he ;dentification of Forms and numbers The grand derivation 
of the ot>jects of arithmetic and geometry from common principles 
suggests the claims made for dialectic as a mistress-science in the 
Republic; and just as the ultimate 'unhypothetical fırst principle' of 
that diaJogue is the Form of the Good, so the lecture in which Plato 
presenteJ his grand synthesis was titled On the Good. As far as we 
can determine the contents of the lecture, it was a sketch of the 
foundations of mathematics such as we have see n ,  unifying arithmetic 
and geornetry to  the extent of deriving numbers and magnitudes from 
the same principles, and with the relation of mathematics to the 
world Jeft , perhaps conveniently , rather hazy . Recent German work, 
especiaiiY that of Kramer,75 has interpreted the lecture as an am­
bitious dthical undertaking and found in it the theory of an ethical 
mean. Such an undertaking is, however, in large part pure specu­
lation, and in order to get any support from the dialogues has to rely 
on a theoıy of the primacy of Plato 's 'esoteric' teaching to his 
'exoteri�' dialogues. A more modest and plausible hypothesis would 
see On the Good as an attempt to carry out the sort of programme 
envisaged in the Republic;76 the paucity of our evidence for it 
would be explained by Plato's probable revulsion, during the period 
of the ıater dialogues, from the kind of b old speculation apparent in 
both i t  ıınd the Republic. 

lnflationaıy views of On the Good take it to have been a total 
• Ableiıı.ıngssystem' of reality, and to have deri ve d from the principles 
not only the world of the senses but all the items accepted by Plato 
at any time as belonging in the world of the intellect-in particular 
Forms. 

,. Krllmer ( 1 )  has led the way here, and much recent work follows him. 
Earlier ,vork on On the Good (Wilpert, Bröcker (in Wippem)), ignored this 
side apaf1 from references to the Form of the Good in the Republic. 

,. n !ing (2) envisages it as something like this. lt is interesting to compare 
Whltehead's attempt to do something like what he imagined the lecture to be . 
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One ground for this is the fact that Forms seem to appear in the 
derivation process as we hear about it from Alexander, the best 
witness for the contents of the lecture . But he was using Aristotle's 
version, and the appearance of Forms can , I think , be explained as 
due to Aristotle's polemic rather than a reflection of Plato's own 
teaching.77 The appearance of Forms in later reports can be ex­
plained away as the result of later attempts to harmonize all possible 
aspects of Plato's ideas at any time. (This is particularly true of 
Sextus Empiricus X, 248-83 , the passage which forms the b asi s for 
most modern reconstructions of the unwritten doctrines.) 

The chief ground for holding that derivation from the principles 
d id involve Forms is the fact that Aristotle in his criticisms, in several 
places throughout M-N, uses the expression 'Forms are numbers.' 
Some passages seem to daim that Plato identified all Forms with 
numbers and as such derived them from one and the indefinite two. 
The idea that Forms are numbers has been very variously interpreted ,  
and particularly in  recent German reconstructions has been made to 
bear a lot of (sometimes dubious) philosophical weight. However 
explained , it alters the way the target of M-N is conceived, making it 
no longer a matter of the existence of numbers where numbers are in 
question , but also of Forms. 1 take Aristotle (and Plato) to be con­
cerned simply with numbers in passages outside M 4-5 , and my 
interpretation therefore difrers at almost every point from that oi 
someone who accepts that Plato did identify Forms with numbers. 

17 The passage at Alexander, 55 .26-56.7 (in On the Good fr. 2 Ross) 
seems to be an interpolation in to the argument. lt discusses and refers to Plato 
in a way unlike the rest of the passage ;  it use s Aristotelian terminology ; and it 
renders the passage internally incoherent. First we were told that lirst princi­
ples must be primary and ineompasite (these conditions being fullilled by one 
and the indelinile two). But now we are suddenly told that Forms must be 
identical to numbers since both are primary, where by this is meant 'prior to 
individuals', a much weaker condition than the two already set out. More­
over, we gel the conclusion that the lirst principles of both Forms and 
numbers must be the same- whereas Forms were introduced as lirst principles. 
lt seems as though an argument by Aristotle, to the effect that Forms and 
numbers must be identified by the Academy, has gol interpolated in to the 
main stream of a different Platonic argument, with the result that the notion 
of 'first principle' has no over-all coherence in this argument. The 'Aristotelian' 
argument has affinities with other arguments (discussed below) whereby 
Aristotle sets out to prove that the Academy must have identified Forms with 
numbers. 
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But Aristotle does often say that Forms are numbers, so we have 
to see how this is to be taken. 

The re are many passages 78 where Aristotle ascribes to Plato or 
to the Platonists the idea that 'Forms are numbers' or 'the Forms are 
numbers', but not all the se passages can have equal weight put on 
them, and some should be treated very differently from others. In 
two passages ( 1 073a l 7-22,  10908 1 6- 1 7) Aristotle casually mentions 
identification of Forms with numbers in the course of an argument 
about something else, and nothing is made of it, so little light is 
shed. Two other passages ( I 086a 1 1 - 1 3 , l OSOb i 1 - 1 2) which are 
commonly discussed (and translated) as though identifıcation were 
in question, in fact concern the difference between Form numbers 
and mathematicaJ numbers, not all Forms. The expressions used in 
all these passages are not helpful in the search for the exact force of 
this supposed identifıcation.  The idioms vary , and so does use of 
singular and plural and of the defınite article (compare 1 073• 1 8- 1 9, 
1 086a ı ı - 1 2 , 1 09(}8 1 6-1 7). In the most famous passage where 
identification is imputed (987b 2  1 -2) the expression is so uncertain 
that different scholars have responded by emending the text in dif­
ferent ways.79 

We thus find that Aristotle's ways of referring to the theory that 
Forms are numbers are loose at best , and that to find out what is 
really meant we have to look at passages where the idea is un­
mistakably referred to in a context where it bears some weight : we 
have to look at the use to which it is put.80 

•• 987b ı 8-2S ;  99ı b9-ıo;  992b ı 3-ı 7 ;  1 073a ı 1-22; ıo8ob ı ı - ı 2 ;  ı o8 ı as. 
ı 7; 1 082b23-4; ı 083aı 7-20; ı 086a ı ı - ı 3 ;  ı o9oa ı 6- ı 7 ;  109 ı b26 ff. ; On 
Philosophy fr. ı ı .  

71 The Greek ıiterally goes :  'from these (the great and the smail) by 
participation in one the Forıns are the numbers.' lt is apparentıy grammatically 
anomalous to have both Forms and numbers. Some (e.g. Christ, Jaeger) cut 
out the numben, othen (e.g. ZeUer, Ross, Tredennick) cut out the Forms. 
S tenzel keeps both and reads it as an apposition ; Merlan (2) defends this 
reading on the grounds that Asclepius read it and that it is supported by a 
passage of Plotinus. 

• 

1 0 ı do not agree with de Vogel and Gaiser ((1  ), pp. ı ı 8 ı 25 ff.) that the 
problem is soıved by Alistotle's statement at Physics 206bJ2.J that Plato 
produced only the numbers up to ıo, whereas there are obviousıy more than 
ı o Forms. These isolated statements are more in need of an explanation in 
terms of a satisfactory theory about the 'identifıcation of Forms and numbers' 
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Four of these passages can in fact be explained away ; they impute 
no such idea as the identification of all Forms with numbers. 

(i) Syrianus, in Met.  ı s9.3- ı 60. S (On Philosophy fr. ı ı Ross). 
This passage has already been discussed above (p.27) in a way 
which ma kes it ele ar that it concerns the nature of the Form numbers. 
lt is not pıausible to take i t ,  as has often been done , as a reference to 
the idea that all Forms are numbers; this is not how Syrianus under­
stands it . 

(ii) 99 J b9-I O. This comes at the point in A 9 where Aristotle 
turns from the original theory of Forms with the words, 'If the 
Forms are numbers . . . ', and introduces a further collection of argu­
ments. These however, have no reference to any identifıcation theory , 
but concern either the number Forms and ideal magnitudes,81 or the 
Academy theory of elements and principles. This whole seetion 
appears to have been worked up into the contents of our present 
M-N, since several arguments in the latter appear to be more developed 
versions of arguments in A 9.82 Whatever Aristotle's words, what he 
actually goes on to talk about is the sort of problem with Academic 
theories of mathematics which fills the bulk of M-N, not any theory 
identifying all Forms with numbers. ldentification has been found 
in the first argument because it begins with the words, 'If the Forms 

than capable of providing it themselves. Moreover, while we are told at 1 084a 
1 2-1 7 that the theory provides numbers only up to 10, we are also told at 
1 07331 7-22 that it sometimes treats them as going up to 10 but sometimes as 
inlinite (contra de Vogel, this cannot mean, 'some say the one and some say 
the other'), which suggests that this is a difficulty in Plato's theory of number 
and not tied specially to Forms. 

11 Objections to the nature of the Form numbers run from 991 b9-992a 10.  
992310-b ı a  concerns the other mathematicals, and problems with mathe­
malical platonism generally ; 992bt 8 -993a l o  deals with the problem of lirst 
principles. lt is worth noting that the problems about numbers and their 
derivation appear in a differcnt d iscussion from the morc general problems of 
the derivation of the ideal magnitudes. 

12 Even the order of discussion (liıst the ideal objects and problems with 
!hem and !heir derivation, then the principles from which they are derived) is 
prescrved in M-N. Krıımer ((1 ), pp. 4 3 3-4) objects that M·N cannot just be 
dealing with 'nur ideale Zahlen, nicht ldeen-Zahlen', since it would be dispro­
portionate to spend so much time refuting the existence of one type of Form, 
when the general theory had been refuted. This is to assume that neither Plato 
nor Aristotle had anything of interest to say about numbers, a·part from their 
being Forms; buJ this is clearly not true. 
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are numbers, how can they be causes?' But the genders here compel 
us to take 'they' as numbers, not as Forms. The argument is about 
the difficulty in taking numbers, not Forms, to be causes (cf. 1 0933 
I 6· l 7). The argument concerns only the number Forms, and depends 
on the daim that ratios cannot be regarded as numbers.83 

(iii) 1 082b234; (iv) 1 0833 1 7-20. These two passages occur in the 
course of a long and complicated passage ; detailed discussion can be 
found in the Notes. The whole passage deals in technical detail with 
the question of how numbers can be Forms, given certain alternatives. 
Nothing remotely resembling an identification theory is in the offing; 
and in context the references to the idea that 'Forms are numbers' 
cannot mean what they appear to mean. Two such incidental refer­
ences cannot overturn the sense of an extended passage of clearly 
directed criticism. lt is possible that they are mistakes-either that 
Aristotle used the phrase 'Forms are numbers' as a scornfulshorthand 
way of referring to Plato's idea about Forms and numbers in general 
(we shall see shortly that he has some justification), or that the 
phrases are due to a later editor arranging for publication lecture-notes 
on a subsequently neglected and ili-undcrstood topic. 

l t  is not impossible for Aristotle to refer to someone's ideas in an 
abbreviated and misicading w ay : he refers to the Atomists in a similar 
style (de Caelo 3033 3 - 10). But not all of his references can be so 
explained away . There are four passages (all from the Metaphysics) 
in which an argument is given that definitely identifies Forms with 
numbers, and does not just concern number Forms. 
(a) 987b 1 8-25 .  'Since the Forms were the causes of all other things, 
(Piato] thought the ir elemen ts were the elements of all things. As 
matter, the great and smail were principles; as essential reality, the 
One ; for from the great and smail, by participation in the One, come 
the Numbers.' This is the Oxford translation , but there are gram­
malical troubles with the text here; see note 79 . 

13 The argument is not (as Ross takes it) that ratios imply a substrate, im­
plausible for Forms; rather the point is that if Forms are conceived of as 
nurnerical ratios of some kind this has no weight as showing them to be 
numbers, since ratios are not numbers. The argument is often misread because 
of Jaeger's unsupported insertion of 'Form' into the text at ı .  20, changing 
the argument from ,  'a ratio will not be a number' to 'a Form will not be a 
number'. 
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(b) 992b 1 3- 1 7 .  'N or can it be explained either how the lines and 
planes and solids that come after the numbers exist or can exist , or 
what signifıcance they have ; for these can neither be Forms (for they 
are not numbers), nor the intermediates (for these are the objects of 
mathematics), nor the perishable things' (Oxford translation). 
(c) 1 08 1 8  S - 1  7. 'But if Form s are not numbers, they cannot exist at 
all. From what principles will Forms come? Number comes from one 
and the indefınite two, and the principles and elements <of things> 
are said to be <the principles and element s> of number; but Forms 
cannot be ranked either before numbers or after them.' 
(d) 1 09 J b26 ff. 'Besides. if Forms are numbers, all Forms are kinds 
of good. But suppose there are Forms of anything one pleases. If 
there are Forms only of goods, Forms will not be real objects; bul 
if there are Forms of real objects too, then all living erealures and 
plants and everything participating in Forms will be good.' 

(c) and the elliptical (d) are discussed in the Notes. In all four 
passages the re is a single structure of argument : the identifıcation of 
Forms and numbers is not presented as a report ofwhat Plato actually 
said but as the conclusion of an argument: Forms must be identical 
with numbers, because they both come from the same principles. 
Aristotle is relying on a general principle that if As and Bs come 
from the same principles (or elements) and are not explicitly differ· 
entiated, the n they are the same type of thing. He is no doubt influ· 
enced by his conception of derinition as proceding by genus and 
differentia; if no differentia is given there is no reason to believe 
that there is a genuinely different type. He employs the principle 
not only in the case of Forms and numbers, but also in the case of 
other products of the Academy principles; he uses it also to show 
that Form numbers and mathematical numbers must be the same, 
since they are produced from the same principles and are not ex· 
plicitly differentiated. At one point (990829-32) Aristotle even 
accuses Plaıo of identifying physical objects, as well as their Forms, 
with numbers, because they are all derived ultimately from the same 
principles. Clearly in all these cases the conclusion is Aristotle's own. 
So, just as we do not conclude that according to Aristotle Plato 
identified Form numbers with mathematical numbers, nor physical 
objects with Forms and with numbers, there is no need either to 
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conclude that Plato identifıed Forms with numbers. 
There is therefore considerable force to Cherniss's clainı ((2), 

p.59) that the identifıcation of Forms and numbers was never a 
theory of Plaıo's but is merely the conclusion of Aristotle's polemic : 
'If your opponent asserts a thesis which you undertake to refute, 
you do not begin by proving that he asserts it.' In (a)-(d) Aristotle 
proves that the identifıcation mu st have been Plato's view, employ­
ing a principle which it is natural for him to have thought important , 
given his own concern with defınition by employment of gen us and 
differentiae. 

We therefore do not have to assume that Plato ever ident ifıed all 
Forms with numbers, and a fortiori that he ever identifıed particular 
Forms with particular numbers. Aristotle sametimes puts forward 
such particular identifıcations, but he is clearly making up his own 
examples: within a few lines he identifıes Man with both 3 and 2 ,  
and suggests that 4 may b e  identified with Horse o r  White ( 1  0 8  ı a 
ı 1 ,  1 084823 ,  25).  This further suggests that the re were no actual 
statements of Plato's that could be appealed to to show that Plato 
really thought that all Forms were numbers. 

Dut it is not enough to explain away Aristotle's att ribution to 
Plato of the identification of Forms and numbers as being merely 
the conclusion of his own argument ; for why e ver should Aristotle 
have thought it apt to suggest that Plato must be committed to such 
a theory? Aristotle is naturally impatient with the production of 
different items from the same principles without any attempt at 
adequate differentiation, but this alone would not explain the 
frequency of his allusions to 'Forms are numbers'. Su rely the re 
must have been something in what Plato actually said to give these 
remarks of Aristotle's a point .  We stili have to account not only for 
the passagcs where Aristotle is using 'Forms are numbers' to refer to 

same idea of Plato's, bul also for the facı that Aristoıle's very argu· 
ment assumes that for Plaıo Forms as well as numbers were derived 
from the indefınite two. According to Cherniss the latter assumption 
also is not Plato's, but if so Aristotle is simply misrepresenting Plaıo, 
and this does not see m likely .  

I think that we can in fact fınd traces indicaling that Plaıo did 
at some time hold that Forms could be 'reduced' to numbers, and 
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hence to the principles of numbers, one and the indefinite two. 
These ideas did not , I believe, figure in On the Good, and so are not 
directly relevant to Plato's ideas about the foundations of mathe­
matics. But they explain why Aristotle can refer to Plato's theories 
about Forms and numbers as a confused notion that 'Forms are 
numbers', and why he can argue that to be consistent Plato should 
hold that Forms are the same sort of thing as numbers, since they 
are ultimately derived from the same principles. (Some of Aristotle's 
criticism has fo und it s w ay in to o ur accounts of On the Good, which 
derive from Aristotle's version of i t ,  and make it seem as though 
identification of Forms with numbers d id form a part of it ; bul I 
think that the original line of thought did not concern Forms at all. 
See n.  79.) 

Plato's 'reduction' of Forms to numbers seems to have be en of 
the sketchiest, and thouglı it survives in the indireel Iradition seems 
never to have been written down . Reconstruction of it must neces­
sarily be speculative, and for present purposes ı must be brief and 
dogmatic ; but ı believe that all the statements made here can be 
supported by a longer account. 

In the later dialogues, Plato's characıerization of  Forms changes 
in important respects, one being the replacement of the earlier 
insistence on the singleness and simplicity of Forms, the Form F 
being such that not-F will not apply to it at all in any respect.84 
Plato now emphasizes the way Forms are interrelated : the Sophist 
shows brilliantly that Forms must combine if connected discourse 
is to be possible at all, and collection and division are recommended 
as the philosopher's ıools for sorting and classifying Forms.85 At 

14 Phaedo 66a2-3 , Protagoras JJOc-e, Symposium 2 1 1  bl 4 ,  Hippias Major 
291dl -S .  The point emerges clearly at Parmenides 1 28e-1 29e, where Socrates 
says that the thcory of Fornıs removes the puzzle of how one thing can be like 
and unlike, or one and many, but that he would be amazed if anyone could 
show him not-F applying to the Form F in any way whatsoever. Some scholars, 
like Cherniss, believe that Plato never abandoned this canception ( ( 1  ), p. 5 1 5 ,  
cf. (2), p .  54.) 

15 The middlc-dialogues language of sight and showing use of dialectic gives 
way to that of sarting and classifying: 'collecting' and 'dividing' ase the hall­
mark of the dialectician in the diffıcult passages Phaedrus 26Sd- 266c, Sophist 
2S3dS-e2. lnterest in the making of divisions, apparent at Craey/us 424b ff. , 
flowers in the Phaedms, Sophist, and Politicus. 
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Phi/ebus ı 4- ı 8 Pıato faces the fact that the problem of how one 
thing can be many turns up not only with things in the physical 
world, as w as recognized in the Parmenides , but with the Forms 
themselves, as was not recognized the re. 86 A Form is one in that it 
picks out a unity, classifies things that form one kind or sort, but it 
is also many, in that it implies a number of other Forms which it 
'contains'. Plato suggests that this ceases to be a problem if we deter· 
mine the number of Forms involved :  we should search for two or 
three kinds within the kind we are concerned with, and continue 
subdividing 'until we come to see not merely that the one we started 
with is a one and an unlimited many , but also just how many it is' 
( 1 6d). 

Plato is here putting forward the idea that what a general term 
picks out is not only a unity but also divides into a plurality in the 
sense of being analysable int o other Forms. The unity of a Form, the 
fact that it is a one over the many , is not questioned in the Philebus . 
What Plato now concentrates on is the plurality inherent in Forms, 
pointing out that this does not threaten the unity of a Form if we 
can analyse it in to a definite number of sub-kinds. 87 Protarchus had 
objected that if pleasure is really a genuine single thing, then there 
cannot be different kinds of pleasure ; all pleasures, however different , 
have in comman the same single feature of being pleasure. Socrates 
insists that pleasures, like colours and shapes, can differ precisely in 
so far as they are pleasures. He extends the point more generally : it 
is unscientific merely to say that pleasure is a single thing and also 
that i t  turns up in unlimitedly many different individual instances. 
What we should do is narrow down the field and find out how many 

16 This depends on one interpretation of a disputed text. Three questions 
are put at l Sb l -2, 24, 4-8. Some emendations of the grammatically peculiar 
text run the second and third together, reducing the question to that discussed 
in the Parmenides. But the genders indicate that the second question is, how 
can many units be one unit? And Striker (Peras und Apeiron , pp. 1 7-23) 
points out that the answer involves Limit and Unlimitedness in the nature of 
Forms, not of everything, so the question must concern Forms. 

11 Plato seems to concentrate on what look like genus-species analyses, but 
if this is all he has in mind, it would leave the position of the infima species 
rather obscure: it would be a unity as being a one over the many individuals, 
but would not be further analysable in to sub-species, and so not a 'one' in the 
sense of l 6dS.  The 'pluralization' of Forms that Plato has in mind probably 
covers a wider field of analysis than division of gen us in to species. 
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d ifferent kinds are genuinely different forms of pleasure and not 
mere differences between individuals. Between unity and unlimited 
differentiation it is number that imposes the tirnit and produces 
intelligibility and the possibility of knowledge. So there is a sense in 
which knowledge of a Form involves knowledge of number, name Iy 
the number of the Forms into which it  can be spelled out, and this is 
what supersedes the unhelpful information that the Form is one 
(being a unity) and unlimitedly many ( turning up in infınitely many 
individuals). The Philebus thus says quite distinctly (though not , it 
must be admitted, very clearly or precisely) that a Form is not only 
one but many, and not simply an unanalysed many but a defınite 
number. This is not just accidentally true of Forms but essential to 
their being what they are , since it is essential to their being objects 
of knowledge, and Forms are always (and emphatically in the 
Philebus) objects of knowledge . 

These suggestive hints in the Philebus are not followed up in any 
of Plato's dialogues, but there are passages in later authors which 
suggest that Plato 'reduced Forms to numbers' in a way which has 
nothing to do with the ideas in On the Good and seems rather to be 
a development of what is in the Plıilebus. Theophrastus, at Meta­
physics 68 ı 5-b 1 7, discusses Academic theories which deri ve things 
from principles like one and the indefinite two, but which stop at 
lines, planes, and solids, instead of dealing with physical objects, and 
adds that Plato did it differently : 'Now Plato in reducing things to 
the ruling principles might seem to be treating of the other things in 
linking them up with the ldeas, and these with the numbers, and in 
proceeding from the numbers to the ruling principıes . .  .' (Ross- ­
Fobes translation). Here we are told that Plato 'reduced' Forms to 
numbers, in the same way , presumabıy , as he 'reduced' things to 
Forms and 'reduced' numbers to one and the indefınite two. Theo­
phrastus is uninformative on what this 'reduction' was; but however 
he envisaged it ,  it is clearly nothing to do with identifıcation of 
Forms with numbers, such as Aristotle argues that Plato is commit­
ted to . (1 t is worth noting that at ı 036b 1 2 , b 22, ı 0443 ı 3  Aristat le 
refers briefly to the Academy 'reduction to numbers', and the can­
text makes it clear that what is in mind is not identification of par­
ticular items with particular numbers, but something more like the 
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t ransformatian of a defıning expression int o a s  tatement of nurnerical 
ratio.) 

We get more infannation from Sextus Empiricus, Adv. Math. 
X.258, where Plato's Forms are cited as examples of immaterial 
principles which turn out to have principles themselves. ' [The 
Forms] are not principles of existing things, since each Idea taken 
separately is said to be a unit, but two or three or four when taken 
in conjunction with one or more others, so that there is something 
which transcends their substance, namely number, by participation 
in which the terms one or two or three or a stili higher number than 
these is predicated of them' (Bury's translation). Each Form is a 
unity , but also plural when considered in relation to other Forms, 
and this 'pluralization' does not destroy its unity. So Sextus is 
probably right when he says (in anachronistic terminology) that 
number 'transcends the substance' of the Forms. What is envisaged 
is something fairly simple, a development , as in the Philebus, of the 
idea that a general term 'contains' other general terms. This seems to 
have little connection with the theories of On the Good, and the 
extremely elaborate modern suggestions for interpreting the thesis 
that 'Forms are numbers'. 

If this is the sense in which Forms were 'reduced' to numbers, the 
sense in which Forms were 'reduced' to one and the indefınite two, 
the principles of numbers, was a fairly remote one (this is suggested 
by the Theophrastus passage , where the two stages are separate). 
This is supported by a set of arguments brought against Plato by 
Aristotle in On the Forms, where Forms as being fırst principles 
come into conflict with one and the indefınite two as principles of 
number, and their daim to be fırst principles.88 

To sum up this more speculative section : we have seen some 
rather vague though suggestive ideas in Plato which might well be 
summarized by saying that number is more ultimate than Forms, 
that there is thus a sense in which Fonns can be 'reduced' to numbers 
as fırst principles. So the principles of numbers have to be regarded 
as also prior to Forms. Aristotle , perhaps in irritation at the vague· 
ness of such ideas, tends to make dismissive references to the idea 

11 The twelve arguments at Alexander, 85 .21 -88.2 (On the Forms fr. 4 
Ross). See the article mentioned in n. 68. 
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that 'Forms are numbers', and sametimes produces the argument 
that since according to Plato both numbers and Forms are produced 
from one and the indelinile two, and are not explicitly differentiated 
as products of these principles, they must be the same sort of thing. 
One such argument has found its way into the Iradition of On the 
Good, and has helped to suggest that Plato's theories about mathe­
malical objects (the background of M-N) involved some such identi· 
fıcation of Forms with numbers. But in fact there is no such identi­
fication , and the idea that Aristotle has in mind when he argues that 
Plato is so committed arises from problems specific to Forms, and is 
not particularly germane to the subject-matter of M-N. 

Speusippus 

Throughout M-N we often find several alternative theories dis­
tinguished ,  but irritatingly we often lack information about the 
holders of different views, and the only theories we can identify 
with any confidence are those of Plato's two successors, the first 
being his nephew Speusippus.89 His theories are clearly derivative 
from Plato 's, in spite of what see m at fırst lik e major differences. He 
rejected the existence of Forms, but this does not take him as far 
from Plato as might appear, si nce he maintained that numbers exist 
(fr. 42a-e), and did so as the result of a consistent platonism (frs. 30, 
46, 47). (His rejection of Forms probably had little to do with the 
concerns of M-N, being concerned rather with his interest in divisions 
and classification of kinds by reference to their interrelations; he 
produced works on 'Resemblances'.) Aristotle, from his anti-platonist 
position, cannot understand how anyone can believe in the existence 
of numbers unless committed to it already by a prior theory !ike the 
theory of Forms (fr. 43 , .1 0908 3 ff.) .  

Speusippus retained Plato's two principles which produce num­
bers,90 but rejected the way they were stretched to function more 
widely ; he avoided the problem s attending Plato's extended principles 

., References to fragments are to the collection of lang. See also the 
article by S tenzel in Pauly - Wissowa - KroU, ReolenenkykfopiJdie l l l  A 1 636-
69 (esp. 1 66 1 -6).  

• •  lt is  rather disturbing that the commentators (e.g. ps.-Aiexander, 782 . 3 1 )  
sametimes attribute what Aristotle calls the three different views about Forms 
and mathematicals differently. See Zeller, Die Philosophie der Griechen, 2.1 , 
PP. 1003 n. 1 and 1 0 1 5  n. 2; also Ross, pp. I S l -3 .  

73 



METAPHYSICS BOOKS M AND N 

by replacing them by a set of different principles for different func­
tions. For him the principles of number are not one and the indefinite 
two but one and plurality (frs. 35 a-c, 48 a-c). This suggests that he gave 
up Plato's idiosyncratic derivation of 'the even and the odd' and 
replaced i t  by something vaguer in terms of a formal and a material 
principle. The principles of geometrical objects are the point and 
pluraJity (fr. 49). We know very little about the details of this, but 
a charge repeatedly made about him is that he took the different 
realms that Plato had united by derivation from common principles 
to be distinct, and derived from different pri.nciples (frs. 33a-e, 42g, 
49, S I ). lt is a frequent gibe of Aristotle's that his account of the 
world is like a bad tragedy (fr. S 1 ) ; he means a series of unconnected 
episodes. This is perhaps ungenerous of Aristotle, since he too had 
reacted against Plato's unified scheme of philosophy and science by 
insisting on the autonomy of the different sciences and the distinct­
ness of their principles. But he may well have thought that his own 
enterprise represented a complete retbinking of the subject , whereas 
Speusippus had merely tinkered unsuccessfully with Plato's basic 
idea . We do not really have enough evidence to judge . 

Speusippus rejected Plato's canception of the principles them­
selves as well as of their scope. One is no longer the hero of the 
whole drama; it is sharply distinguished from being (fr. 34e) and 
goodness (34a-d, 35d,  37a). This is interestingly reminiscent of 
Aristotle's early interest in 'is', 'one', and 'good', but again o ur testi­
monies are sketchy in the extreme. We know little about his treat­
ment of the other principle, but we do know that he found implicit 
reference to the indefinite two in the Parmenides passage discussed 
above,91 and so agreed to some extent with the interpretation of 
the indefinite two given there; it is not clear what made him drop 
the specificity of the indefinite two in favour of the vaguer 'plurality' .  

Speusippus see m s to have te nde d to  the obscurantist : his long 
fr. 4 on the virtues of the dekad shows regression into Pythagorean 
number-mysticism of an unappealing kind . We are told (fr. 40) that 
he identified soul with the form of the all-extended, and while it is 
hard to know what to make of this, it is in line with some of Xen-

" A new fragment in Proclus' commenıary on the Parmenides (in Latin), 
ed. Klibansky, Labowsky, 1 95 3 ,  p. 86 . 
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ocrates' ideas about identification of soul with mathematical objects; 
the Academy seems here to have embarked on a course which 
modern analytic philosophy can only follow with great difficulty 
(Merlan ( 1 ), ch . 2, is an attempt in a different tradition to under­
stand the idea sympathetically). 

When Aristotle is criticizing Speusippus in M-N, his chief grounds 
of complaint are the latter's platonism about mathematical objects, 
and the lack of connection in his derivations of the different types 
of object; he criticizes a few details of his system, but not as copiously 
as Plato's. In general, one gets the impression that he does not think 
Speusippus worth criticizing in his own right ,  merely as representing 
unsuccessful modifications to Plato's position. This may not be quite 
fair ;  some of Speusippus' reactions to Plato appear to have been 
fairly similar to Aristotle's own, as pointed out, and Aristotle knew, 
for example, that Speusippus defined time in a way interestingly 
like his own ('the quantity in change', fr. 53). lt may be that our 
picture of Speusippus in M-N is distorted because of the prominence 
given to Plato's posit ion. Aristotle is most probably right, however, 
in regarding Speusippus as a basically unoriginal mind and treating 
his views as dependent on Plato's. 

Xenocrates 

Aristotle's tone towards Xenocrates in M-N is contemptuous; 
Jaeger ((2), pp. ı 90- ı )  attributes this to the fact that Xenocrates was 
running a rival school (he was head of the Academy after Speusippus), 
but the contempt is directed to those of his ideas under consider­
ation in M-N, and need not imply a similar attitude to the whole of 
Xenocrates' work. 

Xenocrates retained Plato's two principles (frs. 28,33),92 but 
developed further their relation as form and matter. He used them in 
fanciful cosmological speculations, with a good deal of peculiar 
theology (Stobaeus, Eel. i, 62 ff. , frs. 23 , 26, 24). Aristotle does not 
consider these ideas in M-N; he confines himself to Xenocrates' 
contributions to the philosophy ofmathematics. Xenocrates regarded 
this as an important field (fr. 2, ps.-Iamblichus, 17ıeol. Arith. 6 ı g E), 
and wrote voluminously in it . His main contribution was to ret ai n 
" Fragments are given as in the calleetion of Heinze. 
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Forms (fr. 30) but to ident ify them with their corresponding mathe­
malical objects- Form numbers with mathematical numbers (fr. 34), 
geometrical Forms with ideal magnitudes (frs. 37, 38). W e k now 
annoyingly little about what this amounted to , or the grounds on 
which it was maintained , though it may have been connected with 
his peculiar epistemology {fr. 5) and his ideas about indivisible lines 
(frs. 4 1  -9), attacked in On lndivisible Lin es , by Aristotle or one of 
his followers). lt is possible that Xenocrates was led to this idea 
simply because he was confusect about the nature of mathematical 
truths, as Aristotle several times implies in M-N. It is also , however, 
possible that Xenocrates' ident ification of Forms with mathematicals 
may have had something to do with Aristotle's arguments to the 
effect that Plato ought to identify Forms with mathematicals, since 
they come from the same principles. Xenocrates may have accepted 
this argument for the mathematical Forms at least . Speusippus' 
abandonment of Forms may also have had something to do with 
this emphasis on principles and arguments concerning them. Xen­
ocrates may have accepted Aristotle's arguments to some extent (as 
Plato apparently never did), whereas Speusippus would have rejected 
the dilemma by abandaning Forms.93 The peculiarity of identifying 
mathematical Forms with mathematical objects makes it likely that 
Xenocrates was driven to it by diffıculties witlı the principles rather 
than attracted by it in its own righı . 

Xenocrates followed Spcusippus into peculiar number-mysticism, 
and 'defined' the soul as a 'self-moving number' (fr . 60); he also 
interpreted the creation of the soul in the Timaeus as the 'gener­
ation of number' (Plu tarch, The Creation of the Sou/ in tlıe Timaeus). 
Aristotle regards ideas like this as aberrations about the naturc of 
psychology, and attacks them in de An ima book 1 ;  he does not 
thin k of them as relevant t o  the concerns of M-N. 

Aristotle 
Aristotle is the only t ruly original member of the Academy. He 

shows no lraces of any Academic theory abouı the founda t ions of 

03 This is not the whoıe story, however, since Speusippus certainly had 
other reasons for abandening Forms not connected with problems over 
numbers: cf. Cherniss ( ı ) , ch. ı .  
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mathematics .94 Indeed, it is in some ways a pity that he did not 
attempt a more systematic exposition of his thoughts about number 
and geometry than the sketchy and scatıered indications that we 
have. Perhaps Aristotle reacted in this from over-schematic and dog­
matic Academy theorizing. This reaction was, however, in itself 
valuable, for it produced the Posterior Analytics, his own investi­
gation into the structure of a science, which has proved to be a 
philosophically fruit ful work , as the grand unifying schemes of the 
Republic, On the Good, Speusippus, and Xenocrates have not . 

Aristotle's main contribution to the Academy debates is a negative 
one : exposing and dearing up muddle , and laying the foundations of  
a sounder view, without actually producing a systematic alternative . 
When Plato gave his lecture On the Good Aristotle, Speusippus, and 
Xenocrates all took notes, but Aristotle was the only one who re­
acted to them in a creative way ; instead of producing yet anather 
system derivative from Plato's he rejected the whole framework , and 
produced M-N. 

Aristotle is often at his philosophical best when he is being 
polemical. This is not often enough acknowledged,  since aliention is 
too frequently diverted to the quest ion whether he is being 'fair' to 
his opponents. No doubt there are many points in M-N where 
Plato's posit ion is stated in a form in which Plato would not wish to 
hold i t .  But this is not the unfairness of malice , or taek of insight .  
(Aristotle does sametimes have lapses, but they are clearly recog­
nizable , and often understandable.) Aristotle is interested in the 
truth , and his polemic comes from a desire to see the argumenı 
through. Because of this, parts of his argument, particularly M 6-8 , 
challenge comparison with the critica! parts of Frege's Foundations 
of Arithmetic. l t  is no accident that the argument is similar in one or 
two places; both are patient , precise, and ruthless dissections of 
muddle and pretension. Of course Aristotle has nothing to compare 
with Frege's positive achievement . But M-N shows that even if 
Aristotle lacked the Academy's passian for mathematics, he leaves 
them far behind in his contribution to the philosophy of mathe­
matics. 

•• Unless we are to counı sonıe rather odd remarks in Metaphysics 1 '  as a 
survival of in ıeresı in the 'reduction' of types of tcrm to one principle ( 1  003 b35 ·- I OQ4a2 , 1 004b27 - IOOsa 1 3) .  cr. Merlan, ( 1  ) , ch . VII .  
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4. The structure of M-N 

M·N falls roughly into the following sections: 

(a) 1 07688-37 (ch. 1 ). Aristotle proposes to discuss platonist 
theories of Forms and numbers; theories are classifıed according 
to whether they accept the existence of either or both . Mathe· 
matical objects will be t reated first ; then, briefly, Forms; the 
third inquiry is whether numbers and Forms are the principles 
and realities of existing things. 

(b) 1 076837-- J 077b 1 7  (ch . 2). Criticisms of the platonist concep­
tion of mathematical objects. 

(c) J 077b J 7 - 1 078b6 (ch. 3) . Aristotle's own alternative account. 
(d) 1 078b7-10808 l l  (chs. 4-5). Criticism of Forms (taken over, 

with minor alterations, from A 6 and A 9) . 
(e) l 0808 1 2- 1 083b23 (chs. 6, 7, 8) . Refutation of the theory that 

Form numbers are made up of combinable units. This is im· 
perfectly worked into a framework of argument against all 
platonist theories of number. 

(f) 1083b23- 1 0868 2 l  (chs. 8-9) . An unconnected series of argu· 
ments pointing out various difficulties and confusions in Plato's 
theory of Form numbers and Speusippus' theory . 

(g) 1 08682 l - 1 086b J 3  (ch. 9) A seetion resuming the theme of 
(a), i .e. platonist theories that Forms and/or numbers exist and 
that 'their elements are the elements and principles of existing 
things'. A short analysis of the in telleetual origins of the theory 
of Forms, cleaıly referring back to M 4 (= A 9) . 

(h) 1 086b 1 4- 1 087825 (ch. 1 0) . Discussion of a problem about 
principles not proprietary to Platonists. Aristotle offers a 
solution, referring back to the problem's formulation in B 
( 1 00385- 1 7). 

N 
(i) I 087829-1 088b J 4  (ch. 1 ). Criticism of the two Academy 

principles and the various ways they are described . 
(j) l088b 14- 1 0908 2 (ch. 2) . Criticism of having principles of 

eternal things, and of treating the two principles as principles of 
being and not-being. 
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(k) 1 09082- 1 09 ı 829 (chs. 2-4). A string of arguments against the 
assumptions that numbers exis.t and that they are 'causes'. 

(1) ı 09 ı 829- ı 0928 ı 7 (chs. 4-5). Diffıculties in relating the Platonist 
principles to the good.  

(m) 1 0928 ı 7- ı 092b8 (ch . 5) .  A brief seetion of problems about the 
Academy principles. 

(n) 1 092b8- 1 09Jb29 (chs. 5 -6). A string of arguments against the 
supposed 'causal' role of numbers. 

This breakdown shows cl early that M-N is not a fırmly planned unity ; 
on any interpretation ,  different sets of notes seem to have been 
worked up into a whole. But though there is no strongly marked 
linear plan throughout, this puts M-N in no worse case than many 
Jecture-courses and works built from them. M and N hang together ; 
they share topics t reated in no other (published) work of Aristotle. 
There are also a few indications in the text that they were given 
together as a whole course.95 

M-N does as a whole carry out the programme announced in M ı ,  
though with complications. In M I Aristotle proposes to discuss 
platonist theories under three headings: (i) mathematical objects, 
(ii) Forms, (iii) the question whether Forms and numbers are causes 
and elemenis of things. 

(i) is done neatly in chs. 2-3 , and (ii) in 4-5 . But then we get 
complications. The long seetion ı oso• ı 2- 1 0868 2 l  appears to be 
a digression. In fa ct it is an attack on platonist theories of number, 
but aimed at specifıc versions and not against the general presuppo­
sitions of any such theory , as ch. 2 was. (The seetion ı osoa ı 2-
I OSJb2J seems to be an early broadside worked into a more general 
framework.) Chs. 6-9 are at first glance an untidy mess, yet there is a 
unifying aim-the arguments are all applied forms of Aristotle's 
general objection to platonism. None of these arguments dea! with 

• •  M 9 refers back to M 4 (though this is not conclusive, since the refer­
ence could be to the s�me material in A 6).  /\, which contains copious parallels 
and references to N (see notes at beginning of N) contains one reference also 
to M ( l 076a t 9-22 , the classifıcation of theories of number, which 1\ seems to 
pick up at I 069a33-6.) In N ch. 2 ( l 090a i J- I S ) ıhere is a clear reference to 
Aristo ıie's theory of mathematical objecıs, which is expounded in M ch . 3 ,  
and nowhere else eıtplicitly. And the tası sentence o f  N su m s u p  the discus­
sion of M·N as a whole, and not just N. 
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numbers and Fonns as causes96 (except the arguments in M 5 against 
Forms as causes, and their presence is clearly due to the fact that the 
whole passage M 4-5 has been lifted bodily out of A 9 and not much 
rewritten). 

At 108682 1  a halı is called to all these min or arguments, and we 
are returned to the theme of M 1 : we are to move on to the third 
topic. This confırms the impression that Aristotle regards everything 
up to ı os6• 2 ı  as concerned with the fırst two topics of M ı :  prob­
lems with the existence of Forms and of numbers. We are now told 
that we must discuss principles and causes, and theories that numbers 
and Forms are such things. Those who make numbers causes are put 
off (they recur in N, 1 09082 ff.), and the re is a brief analysis of the 
essential error of the theory of Fonns. We thus expect now to begin 
on topic (iii) of M 1 . 

M ch. 1 0  then discusses a problem faced by any theory o f  prin­
ciples; this appears as a prologue to the d iscussion of principles in N, 
and is clearly relevant to the topic, but equally clearly is self-contained 
as it stand s and written separately. In a modern book it would appear 
as a footnote. 

N discusses principles and elements as causes, but not in the way 
we expect from the formulations of M 1 and M 9 .  Sections (i), (j), 
(1), and (m) are separate discussions of different types of inadequacy 
found in the Academy principles. (The fırst three are quite long 
and may have been writıen as independent essays.) Only the two 
sections (k) and (n) discuss the inadequacies of numbers themselves 
as causes; and these are among the least fınished parts of N, consist­
ing of long strings of arguments presented in a Jinear way. So N does 
not distinguish the question asked in M ı and M 9, 'Can numbers 
(and/or Forms) be causes (explain things adequately)?' and the 
question, 'Can the principles of numbers (and/or Forms) be causes 
(explain things adequately)?'97 

" An odd and isolatcd argument at 1 084a27·9 does seem to concern 
Forms as causes, bul is quite irrelevant in context, and may well be a note 
from M S that has strayed into an already chaotic seetion (see note ad Joe.) 

07 Cf. Ross's edition, vol.ii : p.462 'In the discussion now entered upon !at 
M 9 )  two distinct questions arise: ( 1) whether lde as and numbers could serve as 
the elementary principles of things; (2) whether the account given by the 
Platonisıs of the principles of Form s and numbers is satisfactory. The two 
questions are, as Bonitz observes, not kept very clearly apar! by Aristotle.' 
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This does not mean, however, that N as a whole cannot be the 
'third inquiry' of M ı and M 9. For although these two questions are 
distinct, we can see from the above brief reconstruction of Plato's 
theories that they hung together very closely. Aristotle could not 
have dealt properıy with the problems involved in giving numbers 
explanatory status without dealing with the theory of principles in 
which numbers figured. Moreover, this is an effective way to challenge 
the Academy-more effective than the comparatively t rivial points in 
sections (k) and (n). None the less, the fact that N does not answer 
very well to the specifications of M 9 suggests that parts of N may 
have led an independent life before their incorporation into M-N 
(and the links between N and t\ confırm this). This does not imply 
that the whole of N on its own formed a separate course (more on 
this below), merely that N even more than M has the appearance of 
various notes assembled on a topic. 

M-N is, then, a unity, although a loose one, and one which in­
corporates what may have originally been independent shorter works. 
It is notewoı1hy that all the passages which seem to have been 
originally independent (sections (e) of M, (i), G), and (1) of N) are 
quite specifıc polemics against the Academy. The over-all picture 
suggested is that Aristotle in his lecture-course on the philosophy of 
mathematics used old pieces of polemic by fitting them into a more 
general framework, the plan set out in M ı .  So an attack on Form 
numbers as sets of combinable units was worked into an attack on 
platonist theories of number generally , and three attacks on the 
Academy principles were put together in an attack on the supposed 
explanatory role of numbers in relation to the world . The fact that 
the working-up is not complete does not mean that the lectures were 
given Iate in Aristotle's lifetime, so that he had no time to polish 
them up; it just means that M-N was one lecture-course which 
was left as it stood by his editors, no doubt because they already 
found the material remote and baffling. M-N is no mo re ragged than 
some other parts of the Metaphysics which have a rather similar 
history. 

Jaeger's theory about the stnıcture of M-N 

The current view of M-N is rather different from the above . 
Jaeger (( 1 ), (2)) in his 'evolutionary' theory of Aristotle's develop-
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ment, put forward a thesis about M-N which has won general accept­
ance outlasting that of his general theory. Perhaps because 
M-N has aroused less serious interest than other parts of the Meta­
physics , i t  has never be en properly tes te d by critica! examination. 

Jaeger's theory takes off from the striking discontinuity between 
(f) and (g) -the sudden break at 1 08632 I .  The arresting shift of 
topic makes it seem natural to take 1 08682 ı ff. with N rather than 
with the preceding part of M; and according to Syrianus (in Met .  
ı 60. 6-9) some manuscripts made N begin a t  this point . Clearly, 
however, this part of M 9- 1 0  cannot have formed the prologue to 
N as it now stands (the opening sentence of N seems to ignore 
M 9- 1 0  completely , and would actually fıt belter on to ı 0868 2 ı ,  
where the sentence is grammatically abrupt and may not be in its 
original form). Jaeger's fırst conclusion (( I ) , pp. 4 1 -7) was that M 
9- 1 0  was not an organic part of either M or N, but a later addition 
to M by an editor, containing material relevan t to N and intended by 
Aristotle for working-up into a preface to N. 

This accounts, however, for only some features of M 9-10;  it fails 
to explain the inclusion in it of a discussion of Forms which recalls 
M 4 {= A 9). What is this doing in a prologue to a discussion of 
principles? 

In his book Aristotle (pp . 1 76-93 , 205-8, 223-7), Jaeger changed 
his mi nd, and found the clue to M 9-1  O in his 'discovery' that M 
9- 10  was a doublet of M ı .  Both put forward for discussion the 
views of people who accept 'non-sensible substances', abstract 
objects, and both divide this view into acceptance of Forms and 
acceptance of numbers. Both refer back to the Physics . Jaeger also 
claimed to fınd indications showing M 9-1  O to be the earlier of the 
two. It is more 'incohate'. It contains three references to the books 
A-B, which for Jaeger are early ; there are fewer in the whole of 
books Z-A. At I 086b ı 6- 1 9  Aristotle uses 'we' of a Platonist doctrine, 
and this dates the book in his early, Platonist period.  Furthermore, 
the re is a contrast between M ı and M 9-1 O which shows the tatter 
to be the earlier :  both refer to the Physics , but M 1 say s explicitly 
that the reality of the matter of sensible objects has been dealt with 
in the Physics , and that of their form later ;  the most plausible refer­
ence for 'later' is the Iate set of books ZH8. For Jaeger, N is also 
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early, as is shown by 1 09 1 832,  where Aristotle again uses the first 
person pt ural of a Platonist theory. 

Jaeger concludes that M 9 · 10  and N are early : they belong to 
Aristotle's period at Assos, when he was working in collaboration 
with Xenocrates (who is t reated politely in N) and saw his main 
target in Speusippus, the n head of the Academy. M l -9,  on the other 
hand , is later, belonging to a time when Xenocrates was head of the 
Academy and Aristotle, also back in Athens, was head of a riva! 
school; accordingly Xenocrates is treated le ss politely . 

So M 9- ı o  and M ı -9 do not make up a single course, but are 
parallel versions of the same course. 'Just as M 9- 1 0  contains the old 
preface that was replaced by M ı ,  so in Book N a  lucky chance has 
thrown into the hands of the editors of Aristotle's remains the very 
portion of the original Metaphysics which he meant to replace, in his 
Iast version, with the much improved and perfected discussion of 
M ı -9' ((2), p. ı 89). 

Jaeger's theory has been very influential, and since it is, if any is, 
the 'received' view of M-N i t  is necessary for me to clear the way for 
the account I have offered by showing that several serious objections 
can be raised to Jaeger's view. 
( l ). According to Jaeger, use of 'we' at 1 086b t 9 and 1 09 1 832 shows 
that Aristotle there identifies himself as a Platonist ; thus M 9-10 is 
linked with N and both are placed in Aristotle 's early , Platonist 
period. This argument has no force unless Jaeger's main thesis about 
Aristotle's development is accepted , and even apart from this there 
are difficulties. 

In A 9 Aristotle often uses the first person plural in tatking of 
arguments for Forms, but in M 4-5 where the same material re­
appears this is replaced by third person plurals. (There are other 
minor changes, a list of which 1 have given.) lt seems reasonable to 
conclude that in A 9 Aristotle is tatking as a member of the 
Academy, where as in M 4-5 he is not . Dut it has been shown by 
Cherniss (( I ) , App. ll) that Jaeger's conclusions on this basis are in­
secure ; even the clear contrast of A 9 and M 4-5 is not reliable , since 
the re is one argument which appears in M but not" in A ,  and it con­
tains a fırst person plural ( l 079b 3- t l ,  cf. Cherniss, ( l ) , n. 2 1 4). In 
any case, the difference between using 'we' and using 'they' need not 
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coincide with the difference between being committed to Plato's 
arguments and rejecting them. Faithful members of the Academy 
!ike Speusippus, its next head,  rejected same of Plato's ideas, even 
the theory of Forms. At 9928 24 -992b 1 Aristotle uses 'we' of ideas 
which he rejects and passes to using 'we' of typically Aristotelian 
ideas and 'they' of people who reject them. Clearly Aristotle could 
use 'we' of the Academy as a whole and subdivide this into 'we' and 
'they' for allegiance to different ideas. So we cannot read off Aris­
totle's attitude to Plato from his use of 'we' and 'they'. 

Jaeger's case here reduces to his argument that in the two cases in 
M-N where Aristotle uses 'we' he is in fact committed to a Platonist 
position by the logic of the argument he accepts. 1 have argued in 
the notes to these passages that this is not in fact the case. 
(2). J aeger's claim that M 9-1 O must be early and separate because of 
it s three references to AB is unsuccessful, because the reference to A 
could equally well refer to the same material in M 4,98 and the 
references to B do not prove anything conclusive about date. B is a 
calleetion of philosophical problems which do not seem to be of the 
same date ,  and which Aristotle could have used, added to , and con­
sulted at any time . All that a reference to it shows is that M is later 
than same things in B; but this is a very weak conclusion . 
(3). The apparent reference to ZHB in M 1 ,  though not M 9, can be 
adequately explained in terms of the content of these ch apters alone 
(this is argued in the not es in M 9). 
(4). Jaeger's theory that M 9- 1 0  + N  and M 1 -9 are two paralici 
courses does not solve the problem pointed out by his first theory : 
why does N not fit mo re closely on to M 9-1  O? According to J aeger 
Aristotle was stili only intending, at the time of his de at h, to replace 
the earlier, much-used lecture-course M 9 - 1  O +  N by the new, superior 
one M 1 -9 .  But the supposedly familiar and much-used course M 
9-1  O + N is ragged and badly-organized ,  and in particular has the 
notorious gap at the junction of M and N. 

91 J aeger eııcludes this possibility (in his Oııford Class i cal Text apparatus 
criticus) by assuming the correctness of his own theory, viz . that M 9-10 is 
earlier lhan M l -9. Buı this is to beg the quesıion unless it is already seıtled 
on independent grounds that A 6 is earlier than M 9 and M 9 earlier than M 4 ;  
and few would claim thal this difficult problem can be seıtled independently 
of decisions about jusı such cross-references as these. 
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Jaeger ((2), p. 1 9 1 )  has two lines of answer to this problem which 
do not quite cohere. 
(i). M 9-1 O +  N do form a complete whole : the twofold d iscussion of 
numbers and Forms promised in M 9 is carried out, Forms being 
treated in M 9- 10  and numbers in N. Dut neither is in fact the case : 
N does not in fact limit itself to numbers, but deals with all the 
Academy theories.99 And there is n6 real criticism of Forms in 
M 9- 1 0.1110 

(ii). M 10 fıts only roughly on to N because a treatment of Plato's 
Form numbers has dropped out between the treatment of Forms in 
M 9- 1  O and the treatment of numbers of N. This is o pe n to the same 
objection that N does not limit itself to numbers. lt is also not clear 
how the proposed insertion would make the transition any smoother. 
Jaeger takes the seetion to have been moved into M 1 -9 ,  but there is 
no part of M 1 -9 which appears to do the required job. 

The inconsistency of (i) and (ii) indicates that Jaeger has no 
satisfactory answer to this problem. 
(5). Jaeger attempts to order M 9- 1 O + N  and M 1 -9 by the attitudes 
taken up in them to Speusippus and to Xenocrates: in N Aristotle 
shows 'very natural deference to the view of his fellow-worker in 
Assos', but in M 1 -9 he treats Xenocrates 'with the minimum of 
flattery ' when he was head of the Academy and h is opinions 'were 
beginning to exert a wider influence'. 

Aristotle's crit icisms throughout M-N, however, are directed not 
at people but at theories. He attacks Xenocrates' theory as being the 
worst of the three (quite understandably , because it is), but he never 
says that Xenocrates is a crude and inferior thinker, as he does with 

" Cf. 1 09oa ı 6  ff., 1 090b20 ff., where Forms are referred to ; bJ2 fL , 
where Plato's intermediates ligure between Form s and things; and I 093b2 I 4 ,  
where Form s are mentioned. The re is al so a reference to the Platonic (and 
non-Speusippean) indelin i te two at ı 09 ı 34-5 . 

100 M ı o deals with those who do not accept Forms as well as with those 
who do; so treatment of Form s proper is limited to a paragraph in M 9,  which 
anaıyses the origin of the theory in such a way as to show that it is an impos­
sible search for universals that are also individuals. Dut even this is not an inde­
pendent discussion; it refers back to M 4 (or A 6) and is not comprehensible to  
someone who had not read the earlier account. 'This was stirred up by Socrates 
through his delinitions, as was said before' ( 1 086b2-3) cannot be the lirst 
introduction of the topic. 
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Metissus (986b 26· 7 ,  Physics ı 8588· ı 2 ,  ı 86a6- ı 3). It is su rely wrong 
to accuse Aristotle of changing his mind about theories because of 
academic politics, and to d at e his re marks this way. lt is clear from 
the content of M-N why Aristotle is ruder about Xenocrates in M 
than in N: it is in his theory about numbers and geometrical objects 
and their nature that Xenocrates creates real disasters, according to 
Aristotle, whereas there is nothing specially disastrous about his 
theory of the priı'lciples themselves, which is the subject of N. 
(6). Jaeger ((2), pp. 206-7 , ı 84 n. 2) t ries to show that M 1 ( l  07688 
ff.) and M 9 ( 1086112 ı ff.) are doublets, bu t comparison reveals mo re 
differences than parallels. (This is argued in the no tes to M 9.) Jaeger 
does point to the fact that the programme of M 1 is recalled in M 9,  
but  this can be accounted for without the doublet theory . 
(7). If Jaeger is right and M 1 -9 was meant to replace M 9-ıo + N, 
then M ı is extremely misleading, for M ı -9 contains no third inquiry 
into principles and elements such as is promised at 1076829-32 .  
Aristotle there says that i t  will be a fuller account, after the treat­
ment of mathematical objects (chs. 2-3) and Forms (chs. 4-5). This 
third topic is hardly provided by ch s. 6-9 , which discuss various 
problems with the Academy canception of numbers, units, and 
other mathematical objects. lt could be objected to this that the 
Academy principles do in fact figure in the arguments. 101 They 
c ome in, however, only as part of arguments about the nature of 
mathematical objects, not as the objects of a critique in their own 
right. There is nothing in M corresponding to the objections to 
numbers as causes in N sections (k) and (n). 
(8). Finally, it is hard to see how, given the way Jaeger analyses the 
contents of M ı -9 , he takes it to answer to the programme of M ı at 
all. He analyses M 1 -9 int o three parts and a conclusion ((2), 1 78-80). 
After the Introduction in ch. ı ,  Jaeger lists Part One, 'Objects of 
Mathematics' (chs. 2-3), Part Two, 'ldeas' (chs. 4-5), and Part Three , 
'Numbers as separable substances' (1 0808 ı 2- l 085b 34). Part Three 
is subdivided into : ı .  De rivation of all possible forms of the theory 

10 1  Ross (p. 4 70) for example say s that 'the distinction between M and N 
as dealing, the one with akinetos ousia ( unchanging reality 1 ,  the other with its 
first principles, is not well maintained ; we hear a good deal in M of the One 
and the indefinite dyad.' 
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( 10808 ı 2 _b 36); 2. Refutation of these forms : (a) of Piato,  1 080b 37-
ı 0838 ı 7, and (b) of other number-metaphysicians, 1 083820-
ı 085b34. The Conclusion goes from l 085b35 to ı 086820. 

This anaıysis raises several problems. Jaeger takes the full treat· 
ment of numbers as separable substances to come after that of 
Forms, i .e .  he identifıes it with chs. 6-9 . But then what of the status 
of chs. 2-3? This becomes rather mysterious. The plan of M ı has 
been contradicted, not only in reversing the order of the topics but 
in taking the promised investigation of mathematical objects to be 
in fact limited to numbers. 

In any case Jaeger's analysis of his Part Three does not do justice 
to its structure . (The basis for my criticisms is to be found in my 
actual analysis of the arguments, and the notes on these passages.) 
Jaeger ignores the fact that his 'Part Three' consists of two very un­
like parts, one from 10808 1 2  to 1 08Jb2J which is a careful and 
organized refutation of a specifıc theory, and another from 1 08Jb23 
to 1 0868 2 1  which is an untidy string of arguments against various 
targets, not just theories of number. (The seetion on Speusippus, for 
example ( 1 085b4-34), is most Iy about geometrical objects, fıtting 
badly under Jaeger's heading of 'number-metaphysicians'.) Jaeger's 
'Part Three' is a unity neither of topic nor of treatment ; the first 
part is self-contained and the untidy second part does not form a 
refutation of theories classifıed in the first part . 

1 conclude that Jaeger's arguments do not in fact support adequately 
the theory built on them. White Jaeger's theory explains some 
difficulties it runs into so many others that we should prefer a 
simpler hypothesis if possible , such as the one I put forward , that 
M-N as it stands is an untidy unity. 

l t  is worth b ringing out a general diffıculty in Jaeger's theoıy .  He 
wants to show that M 1 -9 and M 9- 10  + N  are different in subject 
and aim, in order to show that they are different courses (and in 
particular that M 9- 1 0  belongs with N and not with M). But reasons 
for taking them to have different content and purpose are surely 
reasons against taking M 1 -9 to be parall el to M 9-1 O + N, intended 
to replace it . Changing the subject is hardly the same as replacing 
an old treatment of the same subject by a new one . Jaeger's thesis 
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requires M 1 -9 and M 9- 10  + N  to be different versions of the same 
course, and also, incompatibly, to be quite different courses. 

The arguments brought against the basic Jaeger position hold also 
against adaptation of it by Von lvanka102 and by Düring_ l03 

If t:ıe above objections have force , the hypothesis that in M-N we 
have not one but two lecture-courses is misguided, and should be 
replaced by the simpler alternative, that we have one . Taking M-N as 
a unity is of philosophical benefit, for the course of Aristotle's argu­
mentation comes out as fairly clear throughout ,  though the detail 
of the argument may obscure this at times. The complications intro­
duced by Jaeger's theory do not have any corresponding philo­
sophical advantages in shedding light on difficult arguments or 
clarifying the course of the thought .  So , although we must be pre­
pared for untidiness and digressions, M-N is a single journey we can 
take with Aristotle from beginning to e nd . 

103 von ıvanka believes that M 9-10 is independent of both M and N, and 
that there are three stages of polemic against the Academy. M 1 -9 attacks 
Forms and numbers as transcendent entities, and is a ground-clearing operation. 
M 9-10  is also intended to precede a positive Aristotelian exposition, but 
attacks Forms and numbers as they figured in the kind of theory of principles 
attacked by Aristotle; N was intended to fol/ow Aristotle's positive contribu· 
tion in a course like /\. But he cannot account for the polemic against Forms 
and numbers in N (my sections (k) and (n)). 

103 During (A ristoteles, p. 254) accepts the Jaeger theory and adds some 
arguments of his own. He ta kes over from Bonitz the claim that in M 1 -9 it 
is the basic problems that are set, whereas N starts out from specific on· 
slaughts on the Academy theory. But sections (i), (j), and (1) are all systematic 
attacks on the basic presuppositions of all the Academy theories. During also 
fınds considerable stylistic canırast between the two books. But style is diffi· 
cult and elusive as a basis for chronological judgements, especially when 
dealing with lecture-notes, which would be in constant process of revision. 
White During claims that there is an escalation of polemic in N, Jaeger claims 
that Arislotle is ruder to Xenocrates in M. In any case, the style of M-N is 
uneven throughout. White M ch s. 2-3 are relatively finished, the st yle is different 
from that of the more detailed M 6-8, and both differ from the rougher 
passage M 8·9. Within N the sections (k ) and (n) are rough strings of argu­
ments, while (i), (j) ,  and (1) are more finished , but apparently independent. l t  
is implausible to fınd a great stylistic gap between M 9- 10  on the one hand, 
and M 1 -9 on the other. 
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In the translation 1 have tried to be faithful to Aristotle 's st yle , w hi ch 
suggests that M-N is a course of lectures, frequently worked over but 
never fashioned into a literary whole , and with some sections more 
stylistically raw than others. 

Aristotle's philosophical vocabulary is extremely hard to trans­
Iate in a way which will both produce reasonable English and trans­
Iate Greek contexts uniformly. The im portant verb ei na i covers 
both 'to be' and 'to exist ' (see Kahn). 1 have translated it as 'exist ' 
in M-N, since 1 take Aristotle's concern there to be what we would 
call existential questions, even though Greek lacks a distinct verb 
'to exist ' .  (In N ch . 2, however, Aristotle is discussing the use of 
einai in different categories, and 'exists' is  impossible as a trans­
lation , since clearly the verb is thought of as followed by a com­
plement ;  in this passage 1 accordingly transiate einai as 'be ing'.) 
Aristotle's difficult technical term ousia is cognate with einai, and 
raises corresponding problems. lt is traditionally translated 'sub­
stance ' ,  but while this is helpful in some contcxts it darkens rather 
than illuminates M·N. 1 have translated it as 'reality' or 'real (or 
.. actual") object'. This would be unsuitable in many of Aristotle's 
discussions of ousia , but is appropriate to the ontological concerns 
of M-N. 

Another common word in M-N is arche, which 1 transiate 
'principle' . The nearest English paraphrase is probably 'basic term in 
an explanation', preserving an ambiguity in the Greek as to whether 
archai are linguistic or non-linguistic items. In M-N Aristotle chiefly 
has the Academy's principles in mind ; these are certainly non­
linguistic, and in N he actually discusses whether they are elements 
(stoicheia). The same ambiguity runs through discussions of whether 
the principles of Forms or numbers can be 'causes' (aitiai) ;  only non· 
linguistic items can be causes, but often the issue seems to be one of 
types of (linguistic) explanation. Aitia is always translated 'ca use', 
even where this makes for rather odd English. One of Aristotle's 
complaints in M-N is that Plato fails to distinguish between different 
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uses of aitia ; his own well-known discussion can be found at Physics 
Book 2 chapter 3 .  

Genos is translated 'kind', though occasionally Aristotle makes it 
bear h is mo re technical sense and it is t ranslated 'genus'. Eidos is 
t ranslated as 'form' rather than 'species' to b ring out the fact that it 
is the same word which Aristotle applies to his own forms and to 
Plato's Forms (I have marked the difference by capitalizing the 'F' 
where Plato is in question). However, in the passage M 6-8 1 have 
t ranslated 'same (different) in eidos' as 'same (different) in kind', 
since 'form' has the wrong suggestions when applied to numbers; 
Aristotle means that they are of different sorts. 

Phusis (literally 'nature') is translated as 'entity', though occasion­
ally as 'characteristic'. This may sound odd, but a glance at the related 
system of meanings Aristotle distinguishes for phusis at chapter 6 
of Metaphysics d (his philosophical lexicon) may help to explain this. 

Pointed brackets in the text contain words inserted to complete 
the sense of the literal Greek. Square brackets contain words which 
explain a reference in the text. An asterisk indicates that the passage 
is discussed in the Notes to the Text .  Sub-headings in italics (e.g. 
First option) and numberings of arguments in various styles (e .g. ( l ), 
(2) , (a), (b) ete .) have been inserted by me to make the course of the 
argument clearer. The chapter headings are due to a later editor and 
often cut across the divisions of Aristotle's argument ; where they do 
so 1 have put them in brackets. 
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CHAPTER ı 

We have already said what the reality of perceptible objects is, deal- 1 076• 

ing with matter in the treatise on Physics, and la ter with actual reality . 
The present subject of inquiry is whether or not there is any ki nd of ı O 
unchanging and eternal real object over and above the perceptible 
ones, and, if there is, what it is. So we must fırst discuss the views of 
others, so as to avoid any mistakes they make , and also so as not to 
be secretly annoyed with ourselves if there is some opinion common 
to us and them ; one should be content to put some things belter and ı S 

others no worse. 
There are two opinions on this subject . Some people say that 

mathematical objects are real objects--1 mean numbers, lines, and 
things of that kind - while others say that Forms are. Some people 
posit these two kinds- Forms and mathematical numbers-as dis- 20 

tinct, others posit both as a single type of thing, and others again 
say that only mathematical objects are real objects. So we must fırst 
consider mathematical objects, without attaching any other nature 
to them (e.g. whether they are in fact Forms or not, and whether or 
not they are principles and realities of existing things), but just con- 25  

sirlering whether, merely as mathematical objects, they exist or  not , 
and, if they exist, in what way they exist .  Then after this we must 
separately consider Forms themselves, but only generally and for 
completeness' sake, since most of the points are familiar from 
published works. Besides, this inquiry is bound to be touched on 
again by the fuller argument when we discuss whether the realities 30 
and principles of existing things are numbers and Forms; for this is 
left as a third inquiry , after Forms. 

If mathematical objects exist, they must either exist in percep­
tible objects as some say, or separate from perceptible objects (some 35  
say this too ), or, i f  neither, then either they do  not exist or they exist 
in some other way. So our debate will be not whether they exist, but 
in what way they exist. 
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CHAPTER 2 

As for the impossib ility of mathematical objects existing in per­
ceptible objects, this be ing a fanciful account , it has been pointed 

1076b out in the Discussion of Problems that it is impossible for two solids 
to be in the same place at the same time, and further that by the 
same argument other powers and characteristics would also be in 
perceptible objects and none of them separate .  

That has already been said ; but  in  addition i t  i s  clear that <on 
5 this theory> it is impossible for any body to be divided ; for it will 

be divided along a plane, and the plane along a line, and the line at a 
point, so that if the point cannot be divided, neither can the line, 
and if the line cannot, the rest cannot either. So what difference 
does it make whether perceptible bodies are objects of this kind , or 
whether, white they are not, objects of this kind exist in them? 

1 O The re will be the same resul t :  either they will be divided when per­
ceptible objects are divided, or perceptible objects will not be 
divided either. 

But it is not possible for objects of this kind to exist in separ­
ation either. If there are to be solids over and above perceptible 
solids, separate from them, distinct from and prior to perceptible 

1 5 so li ds, clearly the re must be distinct and separate plan es over and 
above planes, and points and lines-the same argument applies. But 
if so, there will again be distinct and separate planes and lines and 
points over and above those of the mathematical solid. (The un­
compounded is prior to the compounded , and if there are non-

20 perceptible ones, by the same argument there are planes existing by 
themselves prior to those in the unchanging solids. So these planes 
and lines and solids are distinct from those that belong together with 
the separate solids; the tatter belong together with the mathematical 
solids, while the former are prior to the mathematical solids.) Then 

25 again there will be lines belonging to these planes, and there will 
have to be distinct lines and points prior to them, according to the 
same argument ; and prior to the points in the prior lines the re will 
be distinct prior points, though there are no more prior to them. 
The piling-up becomes absurd : we get one set of solid s over and above 

30 perceptible ones, but three sets of planes over and above perceptible 
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planes (those over and above perceptible planes, those in the mathe­
matkal solids, and those over and above the latter), four sets of lines, 
and five set s of points. Which of them will be the object of the mathe­
matkal branches of knowledge? Not the plan es and lines and pointsin 3 5  
the unchanging solids, for knowledge always deals with what is prior. 

The same argument applies also to numbers: over and above each 
set of points there will be distinct units, and also over and above 
each set of objects, objects of sense and again objects of thought ,  so 
that there will be <infinitely many>• kinds of mathematical 
numbers. 

Moreover, how can we solve the difficulties reviewed in the 1 0778 

Discussion of Problems? The re will be objects of astronomy over and 
above perceptible objects, just like objects of geometry-but how 
can there be a <separaıe> heaven and its parts, or anything else 
with movement? Similarly with the objects of optics and harmonics; S 

there will be utterance and seeing over and above perceptible indi-
vidual utterances and seeings. Clearly this is true of the other sensings 
and objects of sen se too -why one rather than another? But if so, 
there will be <separate> animals too, if there are <separate> sens-
ings. 

Besides, there are some general propositions stated by mathe­
maticians, whose application extends beyand these objects. So the re 1 O 
will be anather type of object here, between and separate from both 
Forms and intermediates, neither number nor point nor magnitude 
not time. If this is impossible , clearly it is also impossible for the 
former to exist in separation from perceptible objects. 

In general, conclusions result which contradict truth and ordinary I S  
beliefs ,  if one takes mathematical objects to exist in this way, as 
separate entities. Because they exist in this way they have to be prior 
to perceptible magnitudes, buı in facı they are subsequent ,  since in­
complete magnitude, white prior in generation, is subsequent in 
reality , as is the case with lifeless and living. 20 

Besides, what on earth is it in virtue of which mathematical 
magnitudes are one?• lt is reasonable for things araund us to be 
one in virtue of saul or a part of soul or something else--otherwise 
there is <not one but> many, and the thing is divided up. But these 
objects are divisible and quantitative; what can be responsible for 
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their being one and holding together? 
Besides, the point is clear from the way they are generated. First 

25 length is generated, then breadth , finally depth, and then it is com­
plete. So if what is subsequent in generation is prior in reality, body 
should be prior to plane and to length . It is more complete and 
whole in the following way also-it becomes animate. How could 

30 there be an animate line or plane? The supposition would be beyond 
our senses. 

Besides, a body is a kind of real object (for it already has com­
pleteness, in a way), but how can lines be real objects? Not by being 
form and a kind of shape, as perhaps the soul is, nor by being matter, 
like the body, because nothing is seen to be capable of be ing put 
together out of planes or points, though they would have been seen 

35 to be capable of undergoing this, if they were some kind of material 
reality. 

ı on b Even if they are prior in definition-still, not everything prior in 
· definition is prior in reality. Things are prior in reality <to other 
things> if more able to go on existing when separated from the 
Iatter, and prior in definition to things whose definitions are com­
pounded from definitions of them. These do not <always>• apply 
together. For if there are no attributes over and above real objects 

5 (e.g. a moving or a white) then white is prior in definition to white 
man, but not in reality, since it cannot exist separately but only 
together with the compound (by compound 1 mean the white man). 
So clearly the result of abstraction is not prior, nor the result of 

1 O addition subsequent, because it is by adding to white that the white 
man is spoken of. 

lt has been adequately shown that <mathematical objects> are 
not real objects more than bodies are, that they are not prior to 
perceptible objects in reality, but only in defınition, and that they 
cannot have separate existence. Since they could not exist in per· 

1 5  ceptible objects either, clearly either they do not exist at all , or they 
do so in a certain way ,and so do not exist without qualification-for 
we use 'exist' in several senses. 

CHAPTER 3 
Just as general propositions in mathematics are not about separate 
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objects over and above magnitudes and numbers, but are about these, 
only not as having magnitude or being divisible, clearly it is also 20 
possible for there to be statements and proofs about perceptible 
magnitudes, but not as perceptible but as being of a certain kind. 
For just as there are many statements about things merely as moving, 
apart from the nature of each such thing and their incidentat proper-
t ies (and this does not mean that there has to be either some moving 25 
object separate from the perceptible objects, or some such entity 
marked off in them), so in the case of moving things there will be 
statements and branches of knowledge about them, not as moving 
but merely as bodies, and again merely as planes and merely as 
lengths, as divisible, and indivisible but with position , and merely 30 
as  indivisible. So since i t  i s  true to  say without qualification not only 
that separable things exist but also that non-separable things exist 
(e.g. that moving things exist), it is also true to say without qualifi­
cation that mathematical objects exist, and are as they are said to 
be. l t  is t rue to say of other branches of knowledge, without qualifi­
cation , that they are about this or that-not what is incidentat (e.g. 35  
not the white , even if the branch of  knowledge deals with the healthy , 
and the healthy is white) but what each branch of knowledge is 
about, the healthy if <it studies its subject> as healthy , man if <it 1 07 8 •  

studies it > as  man . And likewise with geometry:  the mathematical 
branches of knowledge will not be about perceptible objects just 
because their objects happen to be perceptible, though not <studied> 
as perceptible; but nor will they be about other separate objects over 
and above these. Many properties hold true of things in their own 5 
right as being, each of them, of a certain type-for instance there are 
attributes peculiar to animals as being male or as being female (yet 
there is no female or male separate from animals). So there are 
properties holding true of things merely as lengths or as planes. 

The more that what is known is prior in definition, and the sim­
pler, the greater the accuracy (i.e . simplicity) obtained. So there is 1 0  
more accuracy where there is no magnitude than where there is, and 
most of all where there is no movement ;  though if there is mavement 
accuracy is greatest if it is primary movement ,  this being the simplest, 
and uniform mavement the simplest form of that. 

The same account applies to harmonics and optics; neither 
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1 5  studies its objects as seeing or as utterance, but as lines and numbers 
(these being proper attributes of the former); and mechanics like­
wise. 

So if one posits objects separated from what is incidental to them, 
and studies them as such, one will not for this reason assert a false­
hood, any more than if one draws a foot on the ground and calls it 

20 a foot long when it is not a foot long; the falsehood is not part of 
the premises. 

The best way of studying each object would be this: to separate 
and posit what is not separate, as the arithmetician does, and the 
geometer. A man is one and indivisible as a man, and the arith­
metician posits him as one indivisible, then studies what is incidental 

25 to a man as indivisible ; the geometer, on the other hand, studies him 
neither as man nor as indivisible, but as a solid object. For clearly 
properties he would have had eve n if he had not been indivisible can 
belong to him without them. That is why geometers speak correctly: 

30 · they talk about existing things and they really do exist-- for what 
exists does so in one of two senses, in actuality or as matter. 

Since the good is different from the beautiful (because the good 
is always found in some action, white the beautiful is found also in 
unchanging things), those who say that mathematical branches of 
knowledge do not speak about the beautiful or the good are wrong. 
They do speak about and demonstrate a good de al about them; just 

3 5  because they do not name them in demonstrating their effects and 
relations, it does not follow that they are not speaking about them. 

1 078b The main forms of the beautiful are order, symmetry , and definite­
ness, which are what the mathematical branches of knowledge 
demonstrate to the highest degree. Since these (1 mean order and 
definiteness, for instance) evidently are causes of a lot of things, 
clearly they are in a sense speaking about this sort of cause too-

5 namely the beautiful as cause. Dut we will speak about this more 
intelligibly elsewhere. 

CHAPTER 4 
As for mathematical objects, then, so much must suffice-that they 
really exist and the way in which they really exist, and the way in 
which they are prior and that in which they are not prior. Now as 
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regards Forms, we must fırst examine just the theory of the Form, 
not connecting it at all with the nature of numbers, but just as the 1 O 
people who fırst said that there were Forms understood it at the 
outset . 

The theory of Forms occurred to the people who stated it because 
as regards truth they were convinced by the Heracleitean arguments 
that all perceptible things are always in flux, so that if there is to be 
knowledge of anything, or understand ing, there must be some other, 1 5  

permaneni kinds of thing over and above perceptible things, because 
there is no knowledge of things in flux . 

Now Socrates gave his aliention to virtues of character, and tried 
in connection with them to give general defınitions. He was the fırst 
to do so, for among the natural scientists Democritus touched on 
this only slightly and defined the hot and the cold , after a fashion , 20 

white the Pythagoreans had already done so in the case of a few 
things whose definitions they reduced to numbers, e .g. what oppor­
tunity is, or the just, or marriage. But it was natural for Socrates to 
try to find what a thing is, because he was trying to re ason formally, 
and the starting-point of formal ressoning is what a thing is. For at 
that time there was not yet the dialectical power to enable people to 2 5  
consider opposites apart from what a thing is, and whether the same 
branch of knowledge deals with contraries; for there are just two 
things one might fairly ascribe to Socrates, arguments from particu-
lar to general and general definitions, both being concerned with the 
starting-point of knowledge . -Well , Socrates did not take the uni- 30 
versals to be separate , nor the definitions, but they [the Platonists) 
made them separate , and called such entities Forms. 

So it followed for them almost by the same argument that there 
are Forms of everything to which we apply general terms, rather as 
if someone who wanted to count things thought that he would not 
be able to do so white there were only a few, but made more before 35 
counting the m. For the Form s are ,  one may say, more numerous 
than perceptible particulars (though it was in seeking causes for the 1 07 9 1  
latter that they went on from them to Forms), because in each case 
there is, over and above the real objects, something else with the 
same name, both for things around us and for eternal things.•  

Besides, nonc of  the ways of proving that there are Forms i s  5 
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decisive. Some do not logically imply their conclusion ; others 
produce Forms of things of which they do not thin k the re are Forms. 
According to the arguments from the branches of knowledge there 
will be Forms of everything of which there is a branch of knowledge ; 
according to the One over Many there will be Forms even of nega· 

1 O tions; according to the Thought of what Perished there will be 
Forms of perishable things, since we have a kind of image of them. 
Besides, among ıhe most precise arguments some produce Forms of 
relatives, of which they deny that there is an independent class, and 
others involve the Third Man. Altogether, the arguments for Forms 

1 5  do away with things whose existence the believers in Forms put 
before the existence of Forms; for the result is that it is not the two 
that is primary but number, and the relative prior to that , the re la· 
tive being prior to the independent-not to mention all the ways in 
which people who have followed up the theory of Forms contradict 
the principles. 

20 Besides, given their argument for the existence of Forms, there 
will be Forms not only of actual objects but of many other things 
too , because there is a single concept not only for a real object but 
also in the case of things that are not objects, and there are branches 
of knowledge for things other than objects. And thousands of other 
such problems result. By necessity and according to the theory, if 

25 Forms can be participated in then there must be Forms only of real 
objects, since they are not participated in accidentally ; a Form must 
be participated in in so far as it is not said of a subject . 1 mean, for 
example, if something participates in the original Double, the same 
thing participates in eternal, but only accidentally , since the Double 

30 is, accidentally , eternaL So Forms will be real objects. Dut the same 
terms signify being an object yonder as do so here. Otherwise what 
will be the point of saying that there is something over and above 
these objects (the One over Many)? If Forms and particulars have 
the same form, there will be something comman (for why is two one 

3 5  and the same in the case of perishable twos and of the many bul 
eternal twos, any more than in the case of the original Two and a 
particular two?). Dut if the form is not the same , they will be merely 

1 079b homonymous, as if one were to call Callias and a b lock of wood 
'man', having observed nothing in comman between them. 
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If we are to suppose that in other respects the common defini­
tions fit the Forms, for instance, plane fıgure and the other parts of 

1 079b 

the defınition in the case of the original Circle , but that what it is S 
must be added , then we should consider whether this is not com­
pletely vacuous. To what will it be added, to centre or to plane, or 
to all of them? All the <elements> in its reality are Forms, e .g .  
animal and two-footed. Besides, clearly there will have to be such a 
thing as Original, just lik e plane, some sort of entity which will be 1 O 
present in all the Forms as their genus. 

CHAPTER S 
Most of all one might puzzle over what on earth Forms contribute 
either to eternal perceptible objects or to those that come into being 
and pass away. They are not causes of movement, nor of any change 
in them. 1 S 

But neither are they any help toward knowledge of the other 
things (they are not their reality , or they would have been in them) 
nor towards their being <what they are>, not being present in their 
participants. If they were , they might perhaps seem to be causes, as 
white is of a thing's being white, by being mixed in.  But this account, 
given fırst by Anaxagoras and later by Eudoxus in his discussions, 20 
and by some others, is very simple to upset; i t  is easy to collect 
many absurdities against such a theory . 

But nor can other things come 'from' the Forms in any ordinary 
way of speaking. 

Saying that they are paradigms and that other things participate 2 S  
in them i s  vacuous, use of  poetic metaphor. What i s  it that works 
looking towards the Forms? 

And anything can both exist and come into existence without 
having been copied <from something else>, so that someone like 
Socrates could come int o be ing whether Socrates exists or not ; and 
clearly it is the same eve n if Socrates were eternaL 30 

And there will be several paradigms (and so Forms) of the same 
thing, e.g. Animal and Two-footed will be paradigms of man, at the 
same time as the original Man. 

Besides, Forms are paradigms not only of perceptible things but 
also of themselves, e .g . the gen us is the paradigm of the forms of 
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3 5  of the genus. So the same thing will be both paradigm and likeness. 
Besides, it would seem impossible for a thing's reality to exisı 

separately from the thing whose reality it is; so how could Forms 
ı 0801 exist separately . if they are the reality of things? 

In the Phaedo it is put this way : Forms are causes both of being 
and of coming into being. Yeı even if Forms exisı ılıere is stili no 
coming into being unless there is someıhing to start things moving; 

S and many other things come inıo being, like a house or a ring, of 
which they say there are no Forms. So clearly those things of which 
they do say there are Fornıs can also be and come into being because 
of ca u ses lik e those of things just mentioned , and not because of 
Forms. 

So as regards Forms one can collect many objections like those 
ı O considered, both in this way and by mo re formal and precise argu­

ments . 

CHAPTER 6 
Now that these matters have been set tled , it is a good idea to con­
sider again what consequences there are as regards numbers for the 
people who hold that they are separaıe real objects and the primary 
causes of existing things. 

ı s If number is a kind of entity and its real ity is nothing else buı 
number, as some say, the n it follows that eitlıer 
(1) there must be a first number and a next in succession, each being 
different in kind, and this appıying directly to the units, any unit 
being non-combinable with any other .• Or 

20 (II) units are all directly successive and any one combinabıe wiıh any 
other one , as they say is the case w ith mathemat ical number (in mathe­
malical number no unit is in any way different from another). Or 
(lll) so me u ni ıs are combinable and so me not, e .g. if  after one the re 
is first two and then three and so on for the rest of the numbers, and 

25 the units in each number are combinabıe (those in the fırst two, for 
exampıe, being combinabıe between themseıves and those in the first 
three among themseıves, and so on with the other numbers), but 
those in the originaı Two are non-combinabıe with those in the 
original Three, and similarly with the other numbers in succession. 

30 (This is why mathematical number is counıcd as follows: after one, 
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two-another one added to the one before -and then three -another 
one added to those two-and the remaining numbers likewise ; but 
this sort of number is counted as follows: after one a dist inct two 
not including the first one , and three not including two, and the 
other numbers similarly .) Or 
(IV) one kin d of number is lik e the first ment ioned , another lik e the 3 S  
sort spoken o f  b y  mathematicians, and a third is that named last . 

Besides, these numbers must either be separate from things, or 
not separate but in perceptib le objects (but not in the way we dis- I OSOb 

cussed at first , rather in the sense that perceptible objects are made 
up of numbers preseni in them) , or some are and some are not , or 
all are .  

These are necessarily the only ways i n  which numbers can exist .  S 
Among people who maintain that one is the principle and reality 
and element of everything, and that number comes from it and 
something else ,  nearly every one has maintained one of these ways 
(except the one that all units are non-combinable). Nor is it surpris-
ing that this has happened, sin ce there cannot be another way over 1 O 
and above those mentioned . So me say that b ot h sorts of number 
exist , the sort with a before and after being Forms, and mathe­
malical number being distinct from both Forms and perceptible 
things, but both being separate from perceptible things. Others say 
that only nıathematical number exists, number, that is, that is 
primary among existing things, separate from perceptible things. The ı S 
Pythagoreans say the re is only one kin d ,  mathematical number, only 
they say it is not separate buı that real percept ible objects are com­
posed of it ; they construct the whole universe out of numbers, only 
not numbers m ade up of abstract un i ts, sin ce they suppose the un it s to 
have magnitude. But they seem at a loss to say how the fırst one 20 
cam e together possessing magnitude . Someone else say s that the fırst 
kind of number ,  Form numbe r, is the only kind , and some say that 
mathematical number is the same as this."' 

Siınila rly witlı lengths. planes, and solids. Some tlıink that mathe­
malical objects and the objects after the Forms are different ; and 2 S  
among people who give other accounts some discuss mathematical 
objects in a way appropriate to nıathemat ics (namely those who do 
not make Forms nuınbers. and even deny that ılıere are Forms), 
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while others discuss mathematical objects in a way inappropriate to 
mathematics (they say that not every magnitude is divided into 
magnitudes, and that not any units make up two). 

All those who say that one is an element and principle of existing 
30 things take their numbers to be composed of abstract units, except 

the Pythagoreans: they say that <units> have magnitude, as has 
already been stated. 

lt is apparent from this how many theories there can be about 
35 number, and also apparent that all the ways have been mentioned. 

They are all impossible , but perhaps some more so than others. 

(CHAPTER 7) 
First, the n,  we must see whether u nit s are combina b le or non-combin-

1 0 8 1 • able, and , if non-combinable, in which of the ways we distinguished .  
lt i s  possible for any unit to be  non-combinable with any other unit , 
and also possible for those in the original Two to be non-combinable 
with those in the original Three , and those in each first number non­
combinable with one another in this way . 
Second option ( 1080820-3) 

5 If all the units are combinable and without difference, mathe­
matical number results and only this one kind , and Forms cannot be 
numbers. (What sort of number will the original Man be, or Animal 
or any other Form? There is one Form of each thing, e .g .  one of the 

ı O original Man and another of the original An imal ; but these similar 
and undifferentiated numbers are limitless, so this particular three 
cannot be the original Man any more than any other.) But if Forms 
are not numbers, they cannot exist at all . (From what principles will 
Forms come? Number comes from one and the indefinite two, and 

ı 5 the principles and elemen ts <of things> are said to be <the principles 
and elements> of number;• but Forms cannot be ranked either 
before numbers or after them. 
First option ( 10808 1 7-20) 

Dut if units are non-combinable, in the sense that none is com­
binable with any other, then this number cannot be mathematical 
number, since mathematical number is ma de up of undifferentiated 

20 units, and results proved of it fıt .  it as such. But it cannot be Form 
number either. For :  
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(a) Two will not be the fırst product of one and the indefınite 
two,  followed by the numbers in succession,  as one says, 'two , three , 
four . .  .' This is because the units in the fırst two come into being 
simultaneously (either in the way the founder of the theory held,  

1 08 1 1 

from the equalization of unequals, or in some other way). 2 5  

(b) Besides,• even if one unit does come before the other, i t  will 
also come before the two made up of both. For whenever one thing 
is prior and another subsequent, a thing made up of both of them 
will be prior to the latter and subsequent to the foi"mer. 

(c) Besides, since the original one is fırsı; and then there is a one 
fırst among the others but second after it ,  and again a third, second 30 
after the second one and third after the first one-so that the units 
will come before the numbers after which they are named. For 
example, there will be a third unit in two before three exists, and a 
fourth in three, and a fıfth,  before these numbers exist . 

(d) Nobody has said that units are non-combinable in this way , 3 5  

but even this is reasonable according to their principles, though in 
fact impossible. lt is reasonable for units to be prior and subsequent ,  1 08 1  b 

if there is both a fırst unit and a fırst one, and similarly with twos, if 
the re is a fırst two. After the fırst it is reasonable , indeed necessary , 
for there to be a second, and, if a second , a third , and similarly with 5 
the others in succession . (lt is impossible to say both that a unit 
comes fırst after one , and anather unit comes second, and also that 
two comes first.) But they make a fırst unit , and a fırst one , but not 
a second and third, and a first two, but not a second and third . 

(e) Clearly is it not possible for there to be an original Two and 1 0  
Three, and so on with the other numbers, i f  all the units are non­
combinable. Whether units are undifferentiated or each different 
from each other, number must be counted by addition, two for 
example by adding another one to one , three by adding anather one 1 5  

to two , and fo ur likewise. But i f  this is so, number cannot be generated 
as they generate it ,  from the two and one . Two becomes part of 
three and three of four,  and this happens in the same way to the 20 
following numbers, bul <for them> what came from the fırst two 
and the indefınite two is four-two twos other than the original 
Two. (Otherwise the original Two will be part of it , with the addition 
of one other two.) And two , also, will result from the original One 
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25 and another one--but if so the other element cannot be the indefın­
ite two, because it generates one unit rather than a defınite two. 
Again, how can there be other threes and twos besides the originaJ 
Three and the originaJ Two? In what way do they consist of prior 

30 and subsequent units? This is all absurd and strained , and it is im­
possible for there to be a fırst two and then an original Three . But 
there must be, if one and the indefınite two are to be the elements. 
But if the consequences are impossible , it is al so impossible for these 
to be the principles. 

So if any u nit is different from any other, these and the lik e are 
the necessary conseque.nces. 
Third option ( 1 080123-35). 

35 If  units in a different number are different, and only those in the 
same number undifferentiated from one another, the re are just as 
many awkward consequences. 

1 0821 (i) For example, in the original Ten there are ten units, and ten is 
composed both of these and of two fıves. Since the original Ten is 
not just any number and is not composed of just any fives. (or just 

5 any units) the u ni ts in this ten must di ffer. If they do not differ, the 
fıves of which the ten consists will not differ either, but since they 
do di ffer, the units will di ffer too. But if they do di ffer, will there be 
no other fıves in <the ten> but only these two, or will there be? lt 
is absurd if there are not ; but if there are ,  what kind of ten will be 

10 composed of them? There is no other ten in the ten over and above 
itself. But it is indeed necessary that <on their view> four should 
not consist of just any twos: the indefınite two, so they say , took 
the defınite two and made two twos, since it was a duplicator of 
what it took . 

1 5  (ii) Besides, how can it be that two is an entity over and above 
the two units, and three over and above the three units? Either one 
thing will partake in the other, as the re is white man besides white 
and man, sin ce it partakes in them-or one is some differentia of the 

20 other, as the re is man besides animal and two-footed.  Besides, some 
things are one by contact ,  some by mixture ,  some by position, b u t  
none of these can apply to the units of which two and three are 
made up. Two men are not some one thing over and above both of 
them, and this must be so with units too. Their being indivisible wiii 
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make no difference ; points are indivisible too, but stili two of them 25 
do not make up anything over and above the two. 

(iii) We should not fail to notice the following too : it follows 
that there are prior and subsequent twos, and similarly with the 
other numbers. SupposP. the twos in four come into being simul­
taneously ; they are stili prior to those in eight, and just as two 
generated them they generated the four in the original Eight .  So if 30 
the fırst two is a Form* these will themselves be a kind of Form. 
The same argument applies to the units, since the units in the first 
two generate the four units in four. So all units become Forms and 
a Form will consist of Forms. Clearly then the things of which these 3 5  
are i n  fact the Forms will also b e  compasile-as if, for example, one 
were to say that animals are composed of animals, if there are 
Forms of them. 

(iv) In general, making units different in any way is absurd and 1 082b 

strained (by strained I mean forced in order to fıt one's assumptions). 
We can see no difference between unit and unit in quantity or in 
quality . And number nıust be either equal or unequal (all kinds but 5 
especially number ma de up of abstract units). so that if a number is 
neither larger nor smaller <than another> it is equal to it -and with 
numbers we suppose that what are equal and completely undiffer­
entiated are the same . Otherwise not even the twos in the original 
Ten will be undifferentiated , though they are equal- -what reason ı O 
will anyone be able to give who asserts that they are undifferenti­
ated? 

(v) Besides. if every unit and another unit make two, there will 
be a two made up of a unit from the original Two and anather from 
the original Three, which w ili thus be m ade up of differentiated 
units. Also, will it be before three or after it? lt seems rather as if it 
mu st be before , si nce one of the units comes about together with ı 5 
three, and the other together with two . We suppose that in general 
one and one make two ,  whether they are equal or unequal -good 
and bad, for instance , or man and horse ; but people with these 
views suppose that not even any two units make two. 

(vi) lt is surprising if the original Three is not a larger number 20 
than two, but if it is larger, clearly the re is a number in it equal to 
two, and so undifferentiated from the original Two. But this is im-
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possible, if there is a first and then second number of some kind . 
(vii) Nor will the Forms be numbers. The people who daim that 

25 if there are to be Forms the units must differ are right on this point , 
as was said earlier, for a Form is unique , but if the units are un­
differentiated the twos and three will be undifferentiated also. That 
is why they have to say that counting 'one , two . .  .' does not pro­
ceed by adding to what we have already ; because if so number will 

30 not be generated from the indefinite two, and cannot be a Form, 
since then one Form will be preseni in another and all the Forms 
will be parts of a single Form. Thus in the light of their assumptions 
what they say is correct , but it is wrong in general, since their theories 
cause havoc. They will actually say , for example, that this is a 

3 5  problem :  when we count and say 'one, two, three . .  . ' ,  do we counı 
by adding on or by separate parts? But we do it in both ways, which 
is why it is absurd to trace it back to such a vast difference of real 
object. 

(CHAPTER 8) 
1 0838 (viii) First of all it is a good idea to determine what the differentia of 

a number is, and of a unit if i t  has one. Units must differ either in 
quantity or in quality, but neither of these seems to apply. Number 
as number differs in quantity . If units did differ in quantity too, 

5 then a number could differ from another number even when equal in 
quantity of un i ts. Besides, are the fırst un i ts bigger or smaller, and 
do the later ones increase or the reverse? All this is absurd. Dut they 
cannot differ in quality either, since no att ribute can apply to them 

ı O (to numbers, indeed, they say that quality applies, but only after 
quantity). Besides, <quality> could not come to <units> from one 
nor from the two, since the former has no quality and the tatter is 
quantity-producing, this entity being the ca use of plurality. If in fact 

ı s  matters are different in any way , they should state this right at the 
outset and determine the differentia of a unit, and especially why 
there must be one. Otherwise, what do they mean by it? 
Conclusions 

Clearly , then, if Forms are numbers, the units can neither be all 
20 combinable, nor non-combinable with one another in either way . 

The way some other people speak aboul numbers is not correcı 
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either. These are people who believe that Forms do not exist, either 
straightforwardly or as being a kind of number, but that mathematical 
objects exist and that numbers are primary among existing things, 
their principle being the original One . Now it is absurd for there to 
be a one beginning a series of ones, as they say, but not a two begin· 25 
ning a series of  twos, or  a three of threes, since the  same argument 
applies to them all. If this is how things stand w ith number, and only 
mathematical number is supposed to exist, one is not the principle :  
such a one would have to be different from the other units, and i f  so 
there would have to be some two first among the other twos, and 30 
similarly with the other successive numbers. If on the other hand 
one is the principle , facts about number must rather be as Plato used 
to say : that is, there is a first two and three, the numbers being non· 
combinable with one another. But then again, if one supposes this, 35  
we have said that many impossıbilities result. However, it i s  su rely 
necessary for one or the other to be the case , so , if neither is, number 
cannot be separate .  

l t  i s  apparent also from this that the worst account i s  the third 1 083b 

say-that Form number and mathematical number are the same sort 
of number. This one theory must be the product of two mistakes. 
Mathematical number cannot exist in this fashion ; he has to set up 5 
his own assumptions and spin things out. And he has to admit also 
all the consequences of the theory that numbers are Forms. 

The Pythagoreans' version has fewer difficulties than the abo\'e· 
mentioned in one way, but in another way has others of i ts own. 
Many impossibilities are done away with by not making number 1 0  
separate ;  but for bodies to be composed o f  numbers, and for this to 
be mathematical number, is impossible. l t  is not true to say that 
there are atomic magnitudes, and even granting fully that there were , 
units at least have no magnitude. And how is it possible for a magni· 1 5  
tude t o  be composed of indivisibles? Arithmetical number, at any 
rate, is composed of abstract units. But the Pythagoreans say that 
things are number--at any rate they apply their theorems to bodies 
as though the latter were made up of those numbers. 

So, if it is necessary for number to exist in one of the above· 20 
mentioned ways, if it exists independently , but none of these is 
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possible, clearly number has no such character as is set up by those 
who make it separate .  

• • • 

Besides, does each unit come from the great and smail when they are 
equalized , or one from the smail and the other from the great? lf the 

25 latter, each will not come from all the eleınents, and the units will 
not be undifferentiated· -in one the great will occur and in the other 
the smail, whose nature is the opposite. 

Besides, what about the units in the original Three? One is odd. 
Perhaps this is why they put the original One midway in the odd. 

And how can two, which is a single entity, come from the great 
30 and smail, if each of its units comes from the equalization of both 

the principles? How will it differ from the unit? Besides, the unit is 
prior to two (when i t  is taken away two is taken away). So it must 
be the Form of a Form , because prior to a Form, and must come 

35 in to be ing before i t .  From what , then? The indefinite two produces 
twos. 

Besides, number must be either infınite or finite, since they make 
1 0841 number separate, so one of the two must be the case . Clearly i t  

cannot be infınite .  lnfınite number is  neither odd nor even , but 
gencration of numbers is  always of an odd number or an even one . 
An odd number is generated when one applies to an even number; 

5 the numbers doubled from one when the two applies ( i .e .  the powers 
of two) ; and the other even numbers when the odd numbers <apply>. 
Besides, if every Form is a Form of something, and the numbers are 
Forms, infinite number also will be a Form of something, either a 
perceptible thing or something else. But this is not possible consist· 
ently either with thcir assumption or with the argument  (though 

1 O they do arrange Form s in this way•). 
But if  the number is finite ,  how far does i t  go? Not only the 

answer but the reasoning should be stated. If number goes up to ten, 
as some say, firstly Forms will soon nın out -if three is the original 
Man , for example , what number w ili the original Horse be? The 

ı S- numbers which are each originals go up to ten, so it mu st be one of the 
numbers in the se (the sc be ing real objects and Forms), bul they will 
stili run out, since the forıns of animal will exceed them. 
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At the same time il is clear that if it is in this way that three is the 
original Man , then so are the other threes (since those in the same 
numbers are similar), so that there will be infınitely many men--if 2 0  
each three i s  a Form, they w i l i  all be  the  original Man , and if  not 
they w ili at least be men . 

Also, if a sınaller number is part of a larger (number, that is, of 
units combinable in the same number), then if the original Four is a 
Form of something, e .g. horse or white ,  then if man is two, man will 
be part of h orse . 

lt is absurd for there to be a Form of ten but not of eleven and 2 5  
the succeeding numbers. 

Besides, some things exist and come in to existence of which there 
are no Forms, so why are there not Forms for these too? So Forms 
cannot be causes. 

Besides, it is absurd for number up to ten to be more of a reality 
and Form than the original Ten ,  white there is no generatian of the 30 
former as a singlc thing, as ılıere is  of the latter. But they proceed 
as though number up to ten were complete . At any rate they generate 
the things that follow - e .g .  the void , proportion, the odd, and others 
of this sort --within the numbers up to ten . Some things they assign 
to the principles. e .g. change and rest , good and bad, but others to 3 5  
the nuınbers. That i s  why the odd i s  one : if i t  were in  three , how 
could fıve be odd? Again ,  magnitudes and th ings of that kind go up 
to a definite number e .g .  the first , indivisible line , then two, then 1 084b 

more of these up to ten .  
Besides. i f  number is separate , one might ra  ise the problem 

whether one comes first, or three or two. In so far as number is 
composite, it is one that comes first , but in so far as the universal 
and form are prior. it is number that comes fırst ;  each of the units is S 
part of a number as mat ter. but the number is their form. In a sense , 
too, the right angle is prior to the acute angle, because it is deter· 
minale and because of i ts defini tion ; but in a sense the acute angle is 
prior, because it is a part such as the right angle is divided into. As 
matter, then , the acute angle, the element, and the unit are prior, 
bu ı regarded as form and the real thing according 

·
to the definition ı O 

it is the right angi e which is prior, and the whole m ade up of mat ter 
and form. (What is both < form and maıter> is nearer to the form 
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and the object of definition, though later i n  generation.) I n  what 
way, then, is one a principle'? Because it is not divisible , they say­
but both the universal and the particular and element are indivisible. 

1 5  But <they are principles> in different ways, the one in definition , 
the other in time . In which way, the n ,  is one a principle'? As we 
have said , the right angle seems to be prior to the acute angle , and 
the acute angle to the right angle , and each is one. So they make one 
a principle in both ways. But this is impossible; in one way <a principle 

20 is> as form and reality, in another as part and matter. In a way, each 
of them is one. But in fact it is only potentially, and not in acıuality , 
that each of the two units exists (at least if the number is a unity 
and not like a heap , and if different numbers are made up of different 
units, as they say). 

The cause of the mistake they made was the fact that they were 
making their search at one and the same time from the side of 

25 mathematics and from that of defınitions of universals. From the 
former side they regarded one , their principle, as a point . (A unit is 
a point without position. So they put things together from minimum 
parts, as others have done, and the unit becomes the matter of 
numbers, and at the same time prior to two--though also subsequent ,  

30 in fact,  because two i s  a whole and a unity and form.) But because 
they were looking for the universal they t reated the one that is pre· 
dicated as also being a part even so. But it is impossible for both of 
these to apply simultaneously to the same thing. 

If the original One must be merely without position• (there being 
no difference <between it and the other ones> except that it is a 
principle) and two is divisible but a unit not , then a unit is more like 

35 the original one. But if a unit <is more like i t> then it  must be more 
like a unit than like two; so each of the units in two must be prior to 
two. But they deny this; at least they generate two first . 

ı oss• Besides, if the original Two is a one , and so is the original Three, 
both together are two. What , then , does this two come from? 

(CHAPTER 9) 
One might well raise this problem : since there is no cantacı in 
numbers, only succession , applying to units between which there is 

5 nothing- those in two, for example , or three--do these succeed the 
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original One , or not? And is two fırst in the succession, or one of 
the units irr two? 

There are similar awkward consequences with the dasses after 
number--line, plane, and body . 

Some produce these out of forms of the great and small-lengths 
for example from Jong and short, planes from broad and narrow, 
masses from deep and shallow (these being forms of great and small). 

ı os s• 

l O  

The principle answering to one is posited by different people in 
different forms. Here we can find hosts of impossible notions, 
strained and contrary to all reason. <The classes> turn out to be I S  
cut off from one another, unless indeed the principles imply one 
another, so that the broad and narrow is also long and short -but if 
so, a plane will be a line and a solid will be a plane. Besides, what 
account can be given of angles and figures and the like? 

There is also the same consequence as with number :  these are 20 
attributes of magnitude, not what magnitude consists of, just as 
length does not consist of straight and curved ,  and solids do not 
consist of smooth and rough . 

Common to all these is a problem arising with forms of a genus, 
if one posits• universals: is it the original Animal that is in an animal 
or something other than the original Animal?• This creates no 
difficulty if the universal is not separate ; but if one and numbers are 
separate, as the people who hold this theory say , then it is not easy 
to solve--if one can call something impossible 'not easy' .  When one 
apprehends one(ness) in two and in number generally , does one 
apprehend an original or something else? 

Some people , then, generate magnitudes from this kind of matter, 
others from the point (they think the point is not one but is like 
one) and an other matter, like plurality only not plurality. The same 
problems arise for this account none the less. For if the matter is 
one , line , plane, and solid will be the same (what comes from the 
same <principles> is one and the same). But if there is more than 
one matter-one for the line , another for the plane, another for the 
solid --then either they imply one another or not, so we get the same 
results this way too: either a plane will not contain a line, or it will 
be a line. 

Besides, no attempt is made on the problem of how number can 

l l l  
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S come from one and plurality .  Whatever they say the same diffıcul· 
ties arise as for those who <produce> number from one and the 
indefinite two. White some generate number from plurality predicated 
in general, not a particular plurality, others generate it from a par­
ticular plurality, namely the fırst (two being the fırst particular 

1 O plurality). So there is no difference to speak of: the same diffıculties 
will follow- <is it> mixture or position or blending or generation?­
and so on. 

One could inquire in particular what each unit comes from, if it 
is one : each of them cannot be the original One . lt must come from 

ı S the original One and plurality or part of plurality. lt is impossible 
to say that a u nit is a plurality, because it is indivisible. But if it 
comes from a part <of plurality> there are many other problems. 
Each of the parts must be indivisible (or it will be a plurality and the 

20 unit will be divisible). So, since each unit does not come from plurality 
and one, the element cannot be one and plura/ity . Besides, the person 
holding this view does nothing but produce another number :  this 
plurality of indivisible parts is <just> number. 

Besides, we should inquire in the case of this theory too whether 
number is infini te or finite. There was, so it appears, a finite plurality , 

2S from which, together with one, come the fınite number of units. 
Dut there is also an other original plurality , infınite plurality. So 
which kind of plurality is an element, together with one? 

One could ask similar questions about the point and the element 
from which they produce magnitudes. This is not the one and only 
point-so what does each of the other points come from? Hardly 

30 from some distance and the original Point. Anyway, there cannot be 
indivisible parts of a distance, as there can be of the plurality that 
units come from; for white number is composed of indivisible parts, 
magnitudes are not . 

All these and other arguments make it clear that number and 
3S magnitudes cannot exist separately. Besides, the discord between the 

theories about number is an indication that it is really incorrectness 
1 0868 in their facts which produces their confusion . The people who posit 

only mathematical objects over and above perceptible objects saw 
the diffıculties and fictions surrounding Forms, and so rejected 

S Form number and set up mathematical number. The people who 
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want to posit Forms and numbers at the same time could not see 
how mathematical number could exist over and above Form 
number if one posits only these principles, and so set up 
Form number and mathematical number as identical-in name, 
since in fact mathematical number is done away with ( the 
assumptions they mak e are peculiar to them, and unmathematical). ı O 
Dut the fırst person to hold that Forms exist, that Forms are numbers, 
and that mathematical objects exist naturally separated them. So the 
result is that all of them are correct in some way , but wrong over all. 
They themselves confırm this, in not agreeing but contradicting one 
another. The reason is that their assumptions and principles are false. ı s  
It  i s  hard t o  say what i s  right starting from what is wrong; as Epi­
charmus says, no sooner is it said than it is seen to be wrong. 

About numbers we have gone through enough problems and dis­
tinctions. Someone already convinced might be convinced stili 
further as the result of more, but someone not convinced would 20 
come no nearer to conviction . 

• • • 

As regards primary principles and primary �auses and elements, some 
of what is said by people who treat only of perceptible reality has 
been discussed in the Physics , and some is irrelevant to the present 
inquiry, but a treatment of the views of people who assert that there 
are other real objects over and above perceptible objects does form a 25 
sequel to our previous discussion . So since some people say that 
Forms and numbers are such objects, and that their elements are the 
elements and principles of existing things, we must examine what 
they say on the subject and what they mean by it. 

The people who posit only numbers (mathematical numbers, that 30 
is) are to be examined la ter. One might well, however, tak e a look at 
the version of those who say that there are Forms, and at the same 
time note the problem they meet. For they posit Forms at one and 
the same time as universal and also as separate and individuals; but it 
has already been argued that this is not possible. The reason they 
made this connation and made real objects universal was that they 35  
took real objects to be non-idenlical with perceptible things. They 
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judged that with perceptible things the individuals were in flux, none 
1 086b of them being permanent, white the universal both existed over and 

above them, and was different from them. This, as has already been 
said , was set going by Socrates through his definitions, but he at 
least made no separation from the individuals, and was right not to 

S make a separation . This is clear from the results: for without uni­
versals knowledge cannot be achieved, but separating them is res­
ponsi!:ıle for the resulting difficulties with Forms. Dut since they 
took it to be necessary for any real objects other than perceptible 
ones and those in flux to be separate ,  and they had no others, they 

1 O set up these universal predicates, with the consequence that universals 
and particulars were almost the same sort of thing. This in itself 
would be one problem for the view outlined . 

CHAPTER 1 0  

l..et us now discuss an issue which contains a problem both for those 
who believe in Forms and for those who do not ,  and has already been 

ı S mentioned at the start in the Discussion of Problems. If one does not 
take real objects to be separate, in the way in which individual exist­
ing things are said to be separate, one will do away with reality as 
we want to deseribe it. Dut if  one does take real objects to be separ­
ate, how is one to take their elements and principles? 

20 (a) If they are individual and not universal, then (i) there will be 
as many existing things as elements, and (ii) the elements will not be 
knowable . 

(i) Suppose syllables in speech are real objects and their elements 
<=letters> are elements of real objects. Then there must be only 
one DA and one of each other syllable , si nce they are not universal 

2S and the same in form; each is one in number and a parUcular and 
not the same in name <as any other>. (Desides, they do take it that 
the original is in each case one• .) Dut if this is true of the syllables, 
it is true of their Jetters <=elements>; so there will not be more 
than one A, nor more than one of any Jetter <=element>, by the 

30 same argument which shows that there cannot be more than one of 
the same syllable.• But if this is the case, there will be nothing else 
existing over and above the elemen ts , only the elements. 

(ii) Again ,  the elemen ts will not be knowable , because they are not 
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universal, while knowledge is of universals. This is clear from proofs 
and defınitions; we cannot validly reason that this triangle has its 
angles equal to two right angles, unless every triangle has its angles 
equal to two right angles; nor that this man is an animal, unless 3S  
every man i s  an  animaL 

(b) But if the principles are universal, either the real objects that 
come from them are universal, <or>• objects that are not real will 1 0871 

be prior to those that are . For a universal is not a real object , but an 
element or principle is universal, and an element or principle is prior 
lo the things whose element or principle il is. 

All this, then ,  is a natural result when they make Forms out of 
elemenis and also daim that there is a single separate entity over and S 
above the real objects that have the same form. But there is nothing 
to stop there being many As and Bs (as with elemenis of speech) 
without there being an original A and an original B over and above 
the many; and if so then as far as this is concerned there will be 
infınitely many similar syllables. 

The fact that all knowledge is universal, so that the principles of 1 O 

existing things must be universal and not separate real objects, con­
tains the greatest problem among those mentioned, but none the less 
the statement is true in one way but not in another. Knowledge, like 
knowing, is of two kinds, one potential, one actual . Potenliality, 1 S 
bcing (as matter) universal and indefınite, is of what is universal and 
indefınite, bul acıuality ,  being defınite, is of something definite , and 
being individual, is of an individual. lt is <only> incidentally that 
sight sees universal colour, because this <individual> colour which 20 
it sees is a colour; and the grammarian's object of study , this indi­
vidual A, is an A. If principles must be universal, so must what 
comes from them be universal, just as in proofs;  but if this is so 
nothing will be separate or a real object. Anyway clearly knowledge 
is in one way universal and in another not . 2S 
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CHAPTER 1 

This concludes o ur discussion of this sort of reality . 
30 Now everyone makes their principles contraries, for unchanging 

objects too, just as they do in natural science. Ttıere cannot, how­
ever, be anything prior to a prindple of everything, so it mu st be 
impossible for it to be a principle as being something else. (This 
would be as if one were to say that white is a principle , just as white , 
not as being something else , but yet also that it belongs to an under-

3S lying subject ,  and is white as being something else.) For that thing 
will be prior to it. However, everything comes into existence from 
contraries as belonging to a subject underlying them; this must there­
fore apply above all to contraries. So all contraries always belong to 

1087b an underlying subject, and non e are separate. (A real object,  however, 
has no contrary . This seems obvious and is confırmed by argument.) 
Something else, then, and not a contrary , is the principle of every­
thing in the proper sense . 

11ıey ( the Platonists) , however, put forward one contrary as 
S matter. Some of them make the unequal (taking this to be the nature 

of plurality) the matter for one . (i.e. the equal). • Another makes 
plurality the matter for one . (Numbers are generated for the former 
from the two <consisting> of the unequal, and for the latter from 
plurality , but for both they are generated by one as their reality .) The 
person who takes the unequal and one as elements, the unequal 

1 0  being a two made up of great and smail, <really> takes the unequal 
and the great and smail to be one thing, not drawing the distinction 
that they are one in definition but not in number. 

They do not even give a good account of the principles they call 
elements. Some talk of the great and the smail, along with one , 

I S  taking the se three to be elemen ts of number, the two as matter and 
one as form . Others talk of 'the many and few', because 'the great 
and the smail' are more appropriate in character to magnitude; white 
others talk instead of the universal character covering these, 'the ex· 
ceeding and the exceeded ' .  N one of these di  ffer to speak of as far 
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as concerns any of the consequences, except the formal difficulties, 
which they try to avoid because the proofs they themselves put 20 
forward are format. - Except that the argument that makes the 
exceeding and exceeded principles, not the great and the smail , 
implies that number comes before two from the elements, since in 
both cases you have the more universal. As it is, however, they admit 25 
one but  not the other. Others, again,' oppose the different and the 
other to one , yet others oppose plurality and one. Suppose , however, 
that existing things do come from contraries, as they like to think, 
and suppose one has no contrary , or, if it has, it is plurality (un­
equal being contrary to equal, different contrary to same, and other 
contrary to identical) then the people who oppose one to plurality 30 
are the ones who have the most plausible view-though stili an in­
adequate one, since one will then be few (plurality being opposed to 
fewness, and many to few). 

l t  is obvious that one means a measure . In every case there is 
something else which is the subject , a quarter-tone in a musical scale, 
a finger or foot or the like in magnitude, in rhythms a beat or syl- 35  
lable , and similarly in  weight a defined standard weight .  So it is in 
all cases, a quality for qualities, a quantity for quantities. (The 1 088• 

measure is indivisible in kind for qualities, and indivisible to percep-
tual test for quantities.) For one is not a real object in its own right . 
And this is only reasonable : one means a measure of some plurality, 
and number means a measured plurality and a plurality of measures. 5 
(Thus there is good reason for one not to be a number :  a measure is 
not itself measures. The measure and one are both principles.) The 
measure must always be some one and the same thing applying to all 
cases; for example , if there are horses the measure is horse, if men it 
is man.• If there are a man, a horse, and a god, the measure will per- ı O 
haps be living thing, and their number will be a number of living 
things. If there are a man, white, and walking, they will hardly have 
a number, because they all belong to the same th ing which is numeri­
cally one . Stili, they will have a number of categories or some such 
te rm. 

The people who posit the unequal as one thing, and posit the I S  

indefinite two of great and smail, • have a highly implausible and 
impossible view. For these are characteristics and features, not what 
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underlie numbers and magnitudes-many and few being character­
istics of number and great and smail characteristics of magnitudes-

20 just like even and odd , smooth and rough, straight and curved. 
Besides, apart from this mistake, the great and the smail, and the 

like , must be relative. But relatives least of all are entities or real 
objects, coming as they do after both quality and quantity. A 

ıs relative is a characteristic of quantity, as has been said, not matter, 
since there is something else <serving as matter>• for both relative 
in general and its parts and forms. There is nothing either great or 
smail, many or few,  or relative in general , which is not many or few 
or smail or relative as being something else . An indication that a 

30 relative is least of all a kind of real object and existing thing is the 
fact that relatives alone do not come into being or pass away or 
change in the way that increase and diminution occur in quantity, 
alteration in quality , locomotion in place , sheer coming in to being 
and passing away in the case of a real object. Tiıere is none of this 
with relatives. A thing will be greater or less or equal without itself 

3S changing if another thing changes in quantity. Also, the matter of 
t 088b each thing (and thus of a real object) must be that kind of thing 

potentially; but a relative is neither potentially nor actually a real 
object. lt is absurd, or rather impossible, to make what is not a real 
object an element of and prior to a real object, for all the categories 
come later. 

S Beside s, elemen ts are not predicated of the things they are elemen ts 
of, but many and few are predicated of number both separately and 
together, while long and sh ort are predicated of a line, and plan es are 
both b road and riarrow. If  the re really is a plurality of which 'few' is 
always true, • two for example (if it were many, the n one would be 

ı O few ), the n the re must also be an absolu te many, e .g. ten would be 
many, if there is no number greater than ten ,  or ten thousand. How 
then can number be composed in this way of few and many? Either 
both would have to be predicated, or neither; bul as it is only one of 
them is. 

CHAPTER 2 
We must examine this question generally : is it possible for eternal 

ı S things to be composed of elements? In that case they will contain 
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matter, since everything composed of elements is composite .  Now a 
thing must come into being from what it consists of, whether it 
exists for ever or would have come into being; and everything comes 
in to being out of something which is potentially what it comes to be 
{it could not have come in to being from, or consist of, what lacked 
that potentiality). And what is potential can be actualized or not. 
So however true i t  is that number '(or anything else containing 20 
matter) exists for e ver, it co u/d fa il to exist, just l ik e a thing after 
one day , or after any number of years: if these could fail to exist , so 
could something even after so long a time as to be without limit. 
Therefore they cannot be eternal, since what can fail to exist is not 
eternal , as we have had occasion to discuss in another work . If the 
present statement-that no real object is eternal except actuality-is 25 
universally true , and elements are the matter of a real object , then 
no e ternal real object can have elements present in it from which it is 
composed . 

There are some people who make the element along with one an 
indefinite two, and object to the unequal, reasonably in view of the 
impossible consequences. But they only get rid of those difficulties 30 
which that theory encounters because it makes the unequal and rela· 
tive an element ; all the difficulties apart from this idea must apply to 
them too, whether it is Form number they produce from the elemen ts 
or mathematical number. 

There are many reasons for their being led astray towards these 35  
causes, bu t  the main one i s  their old-fashioned way of  putting the 1 0898 

problem. They thought that all existing things would be one ,  the 
original Being, unless one could refute and come to grips with 
Parmenides' words, 'Never shall this be forced through, that things 
that are not , are .' They thought it necessary to prove that what is 
not , is; for only in this way-from beins and from something else- 5 
would it be possible for there to be many existing things. 

However, in the fırst place, 'being' has many senses: sometimes it 
means real objects, sometimes quality , sometimes quantity and the 
other categories. So if there is no not-being, what ki nd of one will all 
existing things be? Will it be real objects, or qualities, and the rest 1 O 
similarly? Or will they all-'this' and 'such' and 'so much' and every­
thing else signifying one kind of thing-be one? lt is absurd , or 
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rather impossible, for a single kind of thing to become responsible 
for one thing's being this, another's being such , another's being so 
much, another's being somewhere . 

1 5  Further, what kind of not-being and being do existing things 
come from? 'Not-being' too has many senses, since 'being' has : not 
being a man means not being a 'this'; not being straight means not 
being 'such', not being three cubits long means not being 'so much'. 
So from what kind of be ing and not-being do existing things come to 
be many? 

20 He [Plato] means falsity and that kind of thing by not-being, 
from which, together with being, there come to be many things. 
That is why it used to be said that you have to assume something 
false, !ike geometers when they assume a line to be a foot long when 
it is not a foot long. But this cannot be right .  Geometers do not 
make any false assumptions (it is not a premise in their rea'soning). 

25 And it is not this kind of not-being that existing things come into 
being from or pass away into . Not·being in its different cases has as 
many senses as there are categories, and in addition to these is used 
to mean what is false and what is potential; and it is from this last 
that coming into being takes place. A man comes into being from 
what is not man but is potentially man , and white comes into being 

30 from what is not white but is potentially white , and similarly whether 
it is one thing that comes in to being or many. 

Obviously their inquiry is how there can be many beings in the 
sense of real objects: it is numbers and lengths and bodies that are 
generated . Now it  is absurd to ask how there can be many beings in 
the 'what it is' sense, and not how there can be many in the case of 

35 quality or quantity. For the indefınite two or the great and small is 
hardly responsible for there being two whites or many colours or 

1 089b tlavours or shapes, or these would have been numbers and units. 
However if  they had approached these questions, they would have 
seen what was responsible in the former case too, since what is res­
ponsible is the same thing, or something analogous. 

The same aberration explains also why those who search for the 
5 con trary of being and one (from which together with them existing 

things come) set up the relative and unequal-but this is not the 
contrary or negation of these, but just one sort of being, !ike the 
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what category or quality . 
They should also have looked for the way relatives can be many 

1 089b 

and not one. But as it is they ask how there can be many units 
besides the first one, but not how there can be many sorts of un- 1 O 
equal besides the unequal. They make use of them, however, talking 
about great and smail, many and few (from which come numbers), 
long and short (from which comes length), broad and narrow (from 
which comes the plane), deep and shallow (from which comes 
masses). And they mention even more types of relative. What is 
responsible for these things being many? 

It is indeed necessary , as we ourselves say , to assume for each 1 5  
thing something which potentially is that thing. But the holder of 
this theory went on to declare what it is that is potentially a this, a 
real object, but has no independent being. He said that it is the 
relative-rather as though he had said quality. But this is not potenti-
ally one or potentially being, and not the negation of one or being 
either. lt is just one kind of being. And since he was asking how 
the re can be many existing things, it w as eve n mo re necessary, as we 20 
said , not only to ask about things in the same category-how there 
can be many objects or many qualities-but to ask how existing 
things in general can be many, some of them being objects, some 
characteristics, some relatives. 

In the case of the other categories, another thing to give us pause 
is the question how there can be many items. Because they are not 25 

separable, it is through their underlying subject's coming to be and 
being many that qualities and quantities are many. But there ought 
to be a type of matter for each category , except that it cannot be 
separated from the actual objects. 

In the case of items that are a this, however, it is intelligible how 
there can be many of them, unless there is to be something which is 
both a this and an entity of a certain kind. The real problem here is 30 
rather how the re can be many objects rather than one in acıuality. 

Further, if this and quantity are not identical, we have not been 
told how and why there are many things, but how there are many 
quantities. All number means a kind of quantity, and so does u nit , 
if it does not mean a kind of measure or what is quantitatively in- 35  
divisible .• I f  then quantity and the what category are dif{erent,  we 
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have not been toıd from what <principıe> or how the what items 
1 0908 ' are many. If they are identical, many inconsistencies face the holder 

of the theory . 

• • • 

One might also fix on this question about numbers: where are we 
to find reasons for believing that they exist? For s omeone who accepts 
Forms they provide some kind of explanation for things, since each 

S number is a Form and a Form is an explanation of the being of other 
things somehow or other (we shall grant them this assumption). But 
what about the person who does not h old this sort of view through 
seeing the difficulties over Forms latent in it,  so that this is not his 
reason for taking there to be numbers, but who stili takes there to be 

ı C mathematical number? Why should we c red it him when he says that 
this sort of nu_mber exists, and what use is it to anything else? There 
is nothing which the man who believes in it says it causes ; he just 
says it is a kind of independent entity . Nor is it obviously a cause, 
for arithmeticians' theorems will all apply just as well to perceptible 

ı S things, as we have said. 

(CHAYI'ER 3) 
The people who take Forms to exist, and to be numbers, take each 
to be one thing in virtue of their. method of setting each one out 
over and above the many <individuals>; so they at least attempt to 
say in a way why. <number> exists. However, since these consider· 
ations are neither necessary nor possible, one should not assert that 

20 number exists because of them, at any rate . 
As for the Pythagoreans, it was because they saw that many at· 

tributes of numbers apply to• perceptible bodies that they made 
actual things to be numbers-not separate, however, but they made 
actual things consist of numbers. Why? Because the att ributes of 
numbers apply in a musical scale, in the heavens, and in many other 

2 S cases. People who assert that only ma themalical number exists can· 
not say anything !ike this, on their own assumptions; so it used to 
be said that branches of knowledge cannot have <perceptible> 
things as their objects. Dut we say that they can, as we said before. 
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And clearly mathematical objecıs are not separate ; if they were 
separate their attributes would not apply to bodies. The Pythagoreans 30 
are not open to any objection on this score ; but in producing physical 
bodies out of numbers, things with lightness and weight out of 
things with neither lightness nor weight, they seem to be talking 
about a different heaven and different bodies, and not the perceptible 
ones. As for the people who make <number> separate,* however, 35 
they suppose it to exist and to be separate on the grounds that 
axioms will not be true of perceptible things, while <mathematical> 
statements are true and appeal to the soul ; and similarly with mathe-
malical magnitudes. Clearly the opposing theory will say the opposite , 1 090b 

and the problem just raised has to be solved by those who hold these 
views: why, if numbers are in no way present in perceptible things, 
their attributes apply to perceptible things. 

There are some people who think that there must be entities of 5 
this sort, because the point is the limit and extreme of the line, the 
line of the plane, and the plane of the solid. W e must therefore have 
a look at this argument too, and. see whether it is not extremely 
feeble. Extremes are not real objects; they are all rather limits. (Even 
walking, and mavement in general, has a sort of limit ; so this would 1 0  
be an individual and a real object , which is absurd .) But even if they 
are, they will all belong to the particular perceptible things (it was to 
these that the argument applied); so why should they be separate? 

Besides, if one is not too complacent, one might go on asking 
questions about all <kinds of> number and mathematical objects, ı 5 
and the w ay they make no contribution to one another, the ones 
coming before to the ones coming after. If number did not exist, 
magnitudes would exist none the less, on the theory that only mathe­
matkal objects exist ; and eve n if these d id not exist soul would, 
and perceptible bodies. However, judging by what we can observe , 
nature is not a me re series of episodes, like a bad tragedy. 20 

This objection does not touch the people who posit Forms, 
because they produce magnitudes out of matter and number: lengths 
from two, planes from three. presumably, and solid s from fo ur, or 
from other numbers too--it makes no difference. But will these 
<objects> be Forms, or what kind of existence will they have? 25 
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And what do they contribute to things? Nothing; like mathematical 
objects they too contribute nothing. Nor even does any mathematical 
theorem apply to them, unless one wants to interfere with mathe­
matics and make up one's own theories; it is not hard to assume any 

30 hypothesis whatever and spin out conclusions at vast length.  So 
these people are wrong here, in trying to pull mathematical objects 
and Forms together. The first people, however, who set up two sorts 
of number, Forrtı number and mathematical number, said nothing at 
all, and cannot say, as to how and whence mat hemalical number is 

35 to exist. They put it between Form number and perceptible number. 
But if it comes from the great and smail, it will be the same as Form 
number (and from what other smail and great can he produce magni-

1 09 1 8  tudes?). And if he names some other element, there will be rather a 
lot of elemen ts to name. Also, if a one is the principle of both kinds, 
one will be comman to them, and we should ask how one can be 
these many things, while according to him number cannot be pro-

5 duced otherwise than from one and an indefinite two. 
All this is absurd, and conflic�s both with itself and with what is 

reasonable . They seem to be a case of Simonides' long story ; we get 
a long story like that of slaves when what they say is dubious. The 

1 O very elements, too, the great and the smail, seem to cry out as though 
they were being manhandled; they cannot generate number at all 
except the numbers doubled from one (i .e .  the powers of two] . 

It is absurd-or rather one of the impossibilities-to have a gener­
ation of things that are eternaL There is no need to doubt whether 
the Pythagoreans do or do not have a generation ; they say clearly 

I S  that when one had been composed (out of planes or surface or seed 
or ııomething that they are at a loss to express), then forthwith the 
nearest part of the unlimited was drawn in and limited by the limit. 
But since they are giving a cosmogony and mean to speak as natural 
scientists, we owe it to them to examine their account of nature , but 

20 to release them from the present inquiry ; we are examining principles 
among unchanging things, so it is this sort of numbers whose gener­
ation we should study. 

(CHAPTER 4) 
They say that there is no generatian of the odd , clearly implying 
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that there is generation of the even. As for the even, some produce it 
as the first thing to come from unequals, the great and smail, when 25 
equalized. So it follows that inequality must have applied to them 
before the equalization . If they had always been equalized , they 
would not have be en unequal before (the re is nothing before always ). 
So clearly it is not <just> as a theoretical analysis that they set up 
the generation of numbers. 

• • • 

It is a puzzle (which it is discreditable to be complacent about) how 30 
the elements and principles are related to the good and the beautiful. 
The problem is whether any of the elemen ts is the sort of thing we 
mean in speaking of  the original Good and the best, or whether this 
is not so, these being produced later. 

People who teli stories about the gods seem to agree with some 
present-day thinkers, who say it is not so : it is only as the nature of 
things progresses that the good and the beautiful make their appear· 35 
ance . (They do this to  avoid a re al difficulty which faces people 
who make one a principle, as some do ; the difficulty , however, 109 J b 

comes not because they ascribe the good to their principle, but 
because they make one a principle-and a principle in the sense of 
an element-and because they make number come from one.) The 
early poets agree, in so far as they deseribe as sovereign and ruler not 
the first comers, n ight for example or heaven or Chaos or Ocean, but S 
rather Zeus. Dut stili , they are !ed to say such things because their 
rulers of the world change. Those of them whose works are a mixture, 
in that not everything is said in myth, !ike Pherecydes, and some 
others, do make the first productive principle the best. So do the ı O 
Magi and some !ater philosophers, !ike Empedocles, who made l.ove 
an element, and Anaxagoras, who made Mind a principle . Among the 
people who assert the existence of unchanging real objects so me say 
that the original One is the original Good, but they thought that its 
reality lay primarily in i ts being one. 

This, then, is the problem, which theory one should hold. It would ı S 
be surprising if what is primary and eternal and most self-sufficient 
did not posses this very thing-self-sufficiency and self-maintenance-
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primarily as a good. In fact it cannot be indestructible or self-suffıcient 
because of anything other than being good. So saying that a principle 
has this character may very well be true . 

20 But it is impossible for it to be one, or, if not that , anyway an 
element, and an element of numbers. Huge difficulties follow (to 
avoid which some people have rejected the theory, agreeing that 
one is the primary principle and element ,  but only of mathematical 

25  number). For all units become sorts of good,  so that there is rather a 
plethora of goods. Besides, if Forms are numbers, all Forms are 
kinds of good. But suppose there are Forms of anything one pleases. 
If there are Forms only of goods, Forms will not be real objects; but 
if there are Forms of real objects too, then all living creatures and 
plan ts and everything participating in Forms will be good. 

30 These absurdities follow, and it also follows that the opposite 
element (whether plurality or the unequal and great and smail) is the 
original Evil . (This is why one person used to avoid attaching the 
good to one, on the ground that since generatian is from contraries, 
evil would necessarily be the nature of plurality . Others say that it is 

35 the unequal that is the nature of evi!.) lt follows that all things par­
lake of evil except one, the original One, and that numbers partake 
of it in a less diluted form than magnitudes. lt also follows that evi! 

1 0928 is the area of the good, and that it partakes of and desires what tends 
to destroy it (contraries tend to destroy each other). Also, if, as we 
were saying, matter is what is potentially each thing (e.g. the matter 
of actual fire is what is potentially fire) then evil will be precisely the 

5 potentially good. 
All this follows partly because they make every principle an 

element, partly because they make. contraries principles, partly 
because they make one a principle, and partly because they make 
numbers the primary real objects, separate and Forms. 

(CHAPTER 5)  
If, then, i t  is impossible either not to  place the good among the 
principles or to place it there in this way , clearly their account of the 

ı O principles and primary real objects has been incorrectly given . Nor is 
sameone correct who compares the principles of the universe to that 
of Jiving things and plants, on the ground that the more complete 
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always comes from what is indefinite and incomplete (this being his 
reason for saying that this applies to the primary principles too, so 
that the original One is not even an existing thing). For even in this 1 S 

case the principles from which these things come are complete ;  it is 
a man that produces a man, and it is not true that the sperm is primary . 

• • • 

lt is absurd to produce place simultaneously with mathematical solids 
(place is peculiar to individual things, which is why they are separated 
by their place, while mathematical objecıs are not anywhere); <it is 
also absurd> to say that they are somewhere , bul not to say what 20 
their place is. 

People who say that existing things come from elements, and that 
numbers are primary among existing things, ought to have distin­
guished the ways in which one thing com es from another, and then 
told us the way in which number comes from the principles. ls it by 
mixture? Dut not everything can be mixed ; and what is produced 
will be different from its elements; and one will not be separate and 25 
a distinct entity , which they want it to be. By juxtaposition, !ike a 
syllable? Dut then the elements will have to have position , and when 
one thinks of one and plurality one will think of them separately ; so 
this is what number will be : a unit and plurality, or one and un­
equal . 

Also , coming from things means in one way that they are stili 
present, and in another that they are not, so which is the case with 30 
number? The case where they are preseni is only possible for things 
that have generation . ls it then like coming from sperm? Nothing 
can come from what is indivisible. ls it then like coming from a con­
trary that does not persist? But everything of this type comes 
from something else too, that does persist . Then since one is posited 35 
by one person as contrary to plurality, and by another (who treats 1 092b 

one as equal) to the unequal, number must be , according to this, 
produced from contraries. So there is something else persisting, from 
which, together with one other factor, number is or has been pro-
duced. 

Besides, why ever is it that everything that comes from contraries 
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or has a contrary perishes (even if it came from the entire contrary) 
5 white number does not? Nothing is said on this point. Dut a contrary 

always destroys <a contrary> whether as an ingredient or not , just 
as Strife destroys the Mixture (it shouldn't , however, because it is 
not its contrary). 

• • • 

Nothing has been defined about the way in which numbers are causes 
of re al objects and of being. 

ls it as boundaries, the ways points are boundaries of magnitudes, 
1 0  and the way Eurytus used to draw up what a thing's number was 

(e.g. this is the number of man , and that of horse), making likenesses 
of the forms of living things with his pebbles, like people putting 
numbers in the shapes of a triangle or a square? 

Or is it because hannony is a ratio of numbers, and so is man and 
1 5 .  everything else? Dut how are characteristics numbers-white, sweet, 

hot? Clearly it is not numbers that are the thing's reality and the 
cause of its form ; it is the ratio that is the reality, and number the 
matter.• For example, number is the reality of flesh and bone 
<only> in this sense , that it is three parts of fire to two of earth. 
A number, whatever it is, is always a number of something, of fire or 

20 earth or units; but the actual being of the things consists in there 
being so much to so much in the mixture; and this is no longer a 
number but a ratio of mixture in numbers, whether these are bodily 
or of some other kind . 

Number, then, is not a cause by producing things (whether 
number in general or number composed of units), n or as matter, nor 

25 as ratio and form of things. Not that it is the final cause either. 

(CHAPTER 6) 
One might raise the question: what is the good got from numbers in 
the fact that a mixture is expressible by a number, whether an easily 
calculable one or an

· 
odd one? In fact honey-water is no more 

wholesome if mixed in 'three times three' proportion ; it would be 
more use if mixed in no proportion but diluted than it would if 

30 mixed by number but not diluted <enough>. 
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Besides, ratios of mixtures are expressed by adding numbers, not 
just by numbers, e.g. 'three to two', not 'three times two'. For in 
multiplication the factors must be of the same kin d ;  the product of 
ı x 2 x 3 must be measured by ı ,  and that of 4 x 5 x 7 by 4. So all 
products of the same factor must be measurable by that factor. So 
it cannot be the case that the number of fire is 2 x 5 x 3 x 7 and

' 
that 3S 

of water 2 x 3 .  
If everything must share in  number, many things must turn out to  1 093• 

be the same, and the same number must belong to one thing and also 
to something different .  

ls  number a cause, then , and is  this why the thing exists? Or is 
this unclear? The sun's motions have a number, and so again do the 
moon's, and so does the life and maturity of any animaL What is S 
there to prevent some of these being square numbers, and some 
cu bes, and so me equal and others double? The re is nothing to prevent 
it ; indeed they would necessarily fall within these types if everything 
shared in number. 

It was also possible <on their view> for different things to fall 
under the same number; so that if things happened to have the same 1 0  
number, they would be the same as one another, having the same 
kind of number. The sun and moon, for example, would be the same. 

Why, however, are these numbers ca use s? The re are seven vowels, 
the scale has seven strings, there are seven Pleiads, animaıs lose their 
teeth at seven (some anyway ; some don't), and there were seven I S  
against Thebes. ls it because the number is the sort of number it is 
that there were seven of them, or that there are seven stars in the 
Pleiad? Su rely there were seven heroes because of the gates or some 
other reason , and while we count the Pleiad as seven and the Bear as 
twelve , others count more stars in them. 

They eve n say that <the double consonants> xi, psi and zeta are 20 
concords, and that there are three of them because there are three 
concords. They ignore the fact that there might be thousands <of 
such letters> -there might be one symbol for gamma and rho to­
gether. If  they say that it is because each of these is equal to two 
other ıetters, while no other letters are, and that this has an explan­
ation (there are three regions <of the mouth> and one letter is 
applied to sigma in each)-well, that is why there are only three of 
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25 them, and not because there are three concords. There are more 
<than three> concords, in fact, but !here cannot be more <than 
three double consonants>. 

These people are like the Homeric scholars of old , who see smail 
resemblances and overlook important ones. 

Some people go on to deseribe many such cases. For example, the 
middle notes are 9 and 8; the epic hexameter has 1 7  syllables, which 

30 is equal to their sum, and seans with 9 syllables in the right·hand 
1 09Jb part, and 8 in the left-hand part . They say also that the distance in 

Jetters from alpha to omega is equal to that from the lowest to the 
highest note on a flute, and this number is equal to the whole sys­
tematic harmony of the universe . We should suspect, however, that 

S nobody need be at a loss to state or discover such facts in the sphere 
of the eternal, since they occur even among things that perish. 

However, the celebrated characteristics of numbers and the con­
traries to them, and mathematical facts generally , as deseribed by 
some people who make them causes of nature , seem, viewed in this 

1 O light, to slip away , for none of them is a cause in any of the ways 
distinguished in reference to the principles. 

The way they proceed does, however, make it clear that the 
good has applicat ion, and that we do fınd odd , straight , equal-by­
equal, and the powers of some numbers in the column of the beauti­
ful. The seasons and a certain sort of number go together; and this 

1 S is the force of all the other examples they collect from ma themalical 
theorems. Hence they are like coincidences; they are incidental 
(though all appropriate to one another) but one by analogy . For 
there is an analogous item in each category of being; straight in 

20 length is as level in surface , and perhaps as odd in number and white 
in colour. 

Besides, it is not the numbers among the Forms that are causes of 
harmonic relations and such. They differ from one another in form 
eve n when equal , be ca use the ir un i ts differ.  So w e need not posit 
Forms for this reason anyway . 

These , then, are the consequences <of the theories> and even 
25 more might be brought together. The many troubles they have with 

the gencration of numbers and their inability to systematize in any 
way seem to be an indication that mathematical objects are not 
separate from perceptible objects, as some say ,  and that these are 
not the principles. 1 30 



THE RELATION OF M 4-5 to A 6 and A 9 

1 078b7-34 recasts some or the materiaı in A 6, but with major changes. 
ı 078b34- ı 08038 corresponds to A 9, 990b2 -99ı b9, except that (i) ı 079b3. 

ı ı has been inserted (a new argument) and (ii) 99 ı b8-'193a ı O has dis­
appeared ; the arguments it contains are partıy omitted and partıy deveıoped 
through M-N. 

ı o78b36 tr�fiw -yap fOTt TWV ı<a6' i!ı<aaTa ala6rıTwV w� dn�iv Ta �rıırı re­
places ax�liov -yap laa-ii oLı< f:�tiTTw - tan Ta �rıırı TOUToı� at 990b4.  

ı 079a2 ı<a6 ' fl<QOTOV H oyıİp Oj.IWVUj.IOV fon replaces ı<a6 ' fl<OQTOV -yap Oj.IWVU· 

ı.ıciv n at 990b6 ,  and 99cJl7 contains �" which is omitıed in ı 079a3 .  (J. and 
R. emend dirrerently: see the Textual Notes.) 

ı 079as 6•iıcvuraı; 6Eiıcvuı.ı�v at 990b9. 
ı 079a7 olovTaı; olciı.ı�ea at 990b l ı .  
ı 079a ı ı  aıcpı{JEOTOTOI; aıcpı{JfOHPOI at 990b ı 5 .  
ı 079a ı 2  ıtıaaıv; ıtıaı.ı�v al  990b ı 6 .  
ı o79aı 4- ı s  l)oıi�ovTaı; j)ou�ciı.ı•6a at 99ob ı 8  in some MSS (the reading ac­

cepted by J. and R.).  
ı 079a ı 7 Kai ToıiTou TO rrpci� n, ı<ai Toin'o Toü Ka6' aÜTo repıaces Kai TO rrpo� n 

Toü Kae· ai>Tıl. at 990b2o- ı .  
ı 079a20 ıtıaaıv; ıtıaı.ı�v al 990b23 .  
ı 079a20 faovTaı �ilirı; faTaı Effırı at  990b24. 
ı o79aı ı  rr. a�M Kai li��wv rro��wv (TO -yap vcirıı.ıa fV oiı ı.ıovov 1rfpt TaÇ 

oiıaiaç Q��a Kat HaTa ı.ıTı OUOIWV fOTi, Kat ffiiOTijj.lal oı) j.IOVOV nj� OUaia� 

do i) · auı.ıl)aiv�ı li� ıcai li��a ı.ıupia ToıaüTa replaces a��a rro��wv Ka i 
ETEPWV (ıcai -yap Tolvorjı.ıa €v oiı ı.ıcivov 1rfpi Taç oiıaiaç a��a Kai KaTa TWV 

a��WV f:aTi, Hat li��a li� ı.ıupia OU/ll)aiVfl TOıaÜTa). al 990b24 rr. 
ı 079a28 �t'-yovTaı; �ıi-yfTaı at 990b3 ı .  
ı079a35 At 99 ı a4 TWV 6 uti6wv is omitted. 
1 079a36 J. adds <•lvaı> 'ex A', where however it does not appear in the text 

but in the apparatus as the reading or one manuscript and or Alexander. 
ı 079b ı 2 auı.ıl)ti��ovTaı Ta •llirı; auı.ıl)ıi��•Taı Ta •l'hrı at 99ı  a9.  
ı 079b2 ı Eoootoç .Sf: ÜaTEpo� t'�a'Y• liıarropwv replaces EÜiioto� li ·  ÜaHpov at 

99ı a ı 7 .  
ı 079b28 cr. 99ı a24; M om i ts  öı.ıoıov. 
ı 079b34 olov TO 'YfiJO� TWV wç 'YEIJOUÇ •i6wv replaces oiov TO 'YfVO� ' w� 'YEVIX 

dhwv at 99 ı aJo- ı . 
ı osoaı ToüTov �E'YfTaı Tov Tpcirrov; oürw �ıi'Y�Taı at 99ı  b3. 
ı osoa2 �€-yfTaı. Al 99 ı b3 �f'YOilfV has been proposed !Jy J ., as round in 

Alexander and Asclepius (not in the OCT; see P. Merıan , 'W ar Aristoteles je 
Anhiinger der ldeenıehre? Jaegers letztes Wort' ,  Arehiv [ür Geschichte der 
Philosophie, ı 970). 
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ı 08()84 cr. 99ı bs .  M omits TCi ,.�Tfixov-ra. 

ı 08036 KAıı�iva, ı!ıv �aw llu!a<; �iva, replaces ııal -rAAAa at 991  b7.  
ı 08()86 fllaaıv; ıtıa,.ev at 99ı  b7 .  
I 08oas cr. 99 t b9 .  M adds 4'-A' oil 6cıl. TG el6'1. 
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The text translated is that of W. Jaeger in the Oxford aaasical Text (Oxford 
1 957). The places at which 1 disagree with Jaeger's text are muked In the 
translation by an asterisk and discussed in the following notes. The following 
abbrevialions are u sed : 
J .  "' W. Jaeger, Oxford Classical Text of the Metophysicı (Oxford 1 957). 
R. "' Sir D. Ross, Text of the Metophysics with Introd uction and Commentary, 

2 vols. (Oxford 1924 ). 
Em. "' Jaegcr, 'Emendationen zur aristotelischen Metaphysik (ll)', in Sitzungs­

bt>richte der Preussischen Akodemie der Wisıenschoften, Berlin 1923,  
pp.  263-79 (this is  referred to by J.  in his OCT apparatus u 'BBA'). 1 
refer to it as reprinted in Jaeger, Scripto Minorrı vol. 1 (Rome 1 960), 
pp. 257-80. 

1 076b39 J. inserts <liırfıpa > (Em. p. 278), taking the argument to be in· 
complete otherwise. This is not so if the ugument is taken in close 
connection with the one preceding, but J .'s insertion makes better 
sense of the way the argument develops. See the notes on this passage. 

1 011•20 The OCT text of J . ,  and R., both read the MSS. Twı ıuıi ırciT' which 
means, 'in virtue of what, and when . . .  ? But 'when' seems to make no 
sense here. J. in his apparatus mentions Bonitz's suggestion that ııai and 
ırOT' (enclitic) are alternatives which have gol conjoined in our text. 1 
accept this and transiate accordingly, without 'when?' 

1 077b4 ı take 'always' to be necessary here, and assume with Bywater that 
iui has fallen out after uırdpxeı. 

1 079•2 The reading here is Ka8 ' t'KaanJv Tf -yap 6�wvu�ov tan white at 990 
b6 it is ııa8' lıuıaTov -yap 6�wvu�dv n J. here brackets [ Tf J ,  white R. 
inserts < n >  from the A passage, which ı accept . J. brackets ( Kai ırapa 
Taç oıioiaç J where it stands in the text :ınd inserts it after ıroU.wv, and 
inserts < ciw > after ����wv on the ıı:round that this is the reading of the 
A text. ı follow R. who excises .!iv from the A text -'the balance of 
evidence is against it, and the consuuction without it is at any rate not 
more diffıcult than that which we get by reading it' (i, p. 1 9 1 ). Accord­
ingiy 1 transiate the text here without J .'s transpositions. 

1 080al 8  ı suggest omiıting lı before �ıri, in order to remove incoherence in 
the argument of chs. 6 - 7 .  See the notes on the passage. 

1 080b22-3 Jaeger proposes to omit two words: lva fiı.aı ( Mvcoı( fıi Kai Tov 
JJallrıJJanKÔv TÔv aıiTov TOÜTov (f!vaıJ (this suggestion appeus in Em. 
p.  266 and the OCT apparatus, though not the text). This has the effeı.:t 
of collapsing the two views here into one, to match the later passage 
1 08Jb J ff. Bul as R. points out, Alexander read our text , and the in· 
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consistency is not a major problem: Aristotle 's summaries of opposing 
views vary considerably throughout M-N. 

1 08 ı aı s  1 reject J. 's insertion of <aıiTaı> as making the sentence long-winded 
and the argument obscure. 

ıo8ı aıs J. accepts R.'s ernendation of errnTa to hei in order to make one 
argument out of two, but ı reject this on the grounds that there are two 
distinct arguments, and read the MSS. i!rrnTa (see notes on the passage). 

ı 082a3 ı J. obelizes the OCT text be ca use of the plural 16ı!aı in 1 .  32. In Em. 
pp. 278-9 he proposes to insert <;, rrpwTfı TeTpdç > after el to render 
the text grammatically consistent. But it is much easier to alter 16ıiaı to 
16ıia, as R. does, in spite of weaker MS. support; and 1 foUow him here. 

1 084aı o  J. has Tdnouoı 6" oiirw Taç 16ı!aç. R. accepts Schwegler's .,.·, which 
has the effect of taking TıiTTovoı as dative participte instead of third 
person indicative and changing the sense from 'it is against reason but 
they (stili) arrange Forms this way' to 'it is against reason for them to 
do it because they arrange Forms this way'. It is hard to choose, because 
the force of Tıinovoı is hard to understand here. 

1 084b33 J .  marks the OCT as corrupt at this point (as does R.) 1 transiate it as 
it stands, but it makes little sense. Suggested altematives do not seem 
satisfactory (see notes on this passage). 

1 08saıs 1 follow R. in accepting Bö , which J. obelizes. 
1 085826 1 keep t�ou with the MSS. (and R .) against J . 's tı+ıov. 
1 086b27 J .  brackets this sentence on grounds of irrelevance, but 1 accept 

R.'s defence of it (ii, pp. 4634 ). 
ı 086b30 1 follow R. in excising 11Uwv, which J .  accepts. 
1 086b3 7 - 1 087aı .  ı follow R. in assuming lı to have falten out before eoTaı. 

This is more economical than J .'s solution (Em. pp. 268-9) of bracket­
ing the whole first ciause as a marginal gloss. 

1 087bs J. brackets Tıf/ ro'tJ, 'the equal', on the ground (Em. p. 273) that if 
the one were alıeady taken to be identical with the equal and thus the 
opposite of the unequal, it would be superfluous to point out that in­
equality is the nature of plurality. This is weak in the face of 1 092a35-
b 1 ,  which shows that so me people in the Academy at least d id vaguely 
identify the one with the equal. This together with the Hermodorus 
fragment (Simp. in Phys. 24 7 .30) and Alexander in Met . 56. 1 3  ff., 
suggests that this passage should be left and regarded as part of our 
evidence on the subject, not altered to fit any theory. 

1 088a9 1 accept Bonitz's and R.'s el frrrroı, TO IJtTpov lirrroç, Kal el l1v8pwrroı, 

llı.6pwrroç . J .'s reading, el lrrrraç TO IJETpov, lrrrrouç Kai el llv8pwrroç , 
aı.6pW..oııç, demands a very harsh eUipse of 'must be the number' or 
something similar. 

1 088a 16 1 do not accept J .'s insertion of h, 'oyt of. 
I 088a25 1 agree with R.  that there is no diffıi:ulty supplying d1.11 €oTı or the 

like, and J .'s insertions of ij before fl ıi.nd urrdKnTaı (with Christ) after 
�Tepov are not necessary. 
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1 088b8-9 J .  marks the text as corrupt. ı follow R. in taking it to be satis­
factory if one inserts TO before 611.{-yov and a comma after IJ.fl, and 
understand s 'is true or or the lik e .  

1 089b3S ı follow R .'s Kai rı ı.ıovciç, f l  ı.ıTı IJ.�Tpov Kai T O  Kanı To ırooov Mıai­
P fTOV rather than J .'s Kai rı IJ.OVQÇ.  fl ,..;, IJ.€Tpov an TO KllTCl. 

ı o9oa22 J .'s iv, 'in', is not necessary (though it has parallels in sentences 
nearby). 

ı o90a36 J .  suspects a lacuna, partly because xwptaTci in 1 .37 should be 
xwpıoniv (as in 1 .35) to be grammatical. But Aristotle is here thinking 
of a 'vague subject such as TaliTa' (Ross) and the re is no serious gap in 
the train of thought. 

1 092b 1 8  J. accepts Schwegler's ülı.11ç for ill\11 because of 1 .24 where it is 
denied that number is matter. R., however, shows convincingıy that the 
ıwo points are not in conflict. In this line I follow R.'s text and punctu­
ation rather than J .'s. 
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BOOK M 

CHAPTER 1 

nus chapter sketches the course of M-N in a very rough way. (See the lntro­

duction, pp. 78-8 1 ), for discussion of some complications.) Aristotle's intro­

duction shows clearly that M-N is a response to platonist theories, especially 

those developed in the Academy. Jnstead of beginning in his usual way, by 
carefully collecting aU the relevant opinions on a topic, he here analyses and 
claaslfies an alıeady demarcated theory. M-N is unusual among Arlstotle 's 
works in that normally he ls not much interested in problems created entirely 

by the theories of other philosophers. But platonism (in both the forms 

mentioned here) strikes him as a particularly pernicious view which it. is im­

portant to combat in the interests of the truth. 
The classification alıeady makes it clear that the theory of Forms is of 

merely subordinate interest in this context, especially as it has already received 

so much attention, and there are few new arguments against it. The main 
theme is now platonism in general, especially in the philosophy of mathe­
matics, where it has never been adequately challenged (apart from a few 
arguments in A 9). The three views distinguished are those of Plato, who 
accepts the existence of both Forms and numbers, Xenocrates, who accepts 

both but identilies them, and Speusippus, who accepts only numbers. (Aris­
totle is slightly careless here; in line 20 we should understand 'mathematical 
objects' for 'mathematical numben'.) The Pythagoreans do not fit into this 
classification, because they are not platonists; they do not believe in the 
reality of abstract objects. In M-N the references to them are always clearly 
marked as incidental to the main theme. 

The final paragraph again sharpens the alternatives as Aristotle sees them. 
If numben do not exist in either of the two ways open to a platonlst (as 
Aristotle wiU try to show in_ ch. 2), then either they do not exist at all or only 
in a sense. Aristotle is clearly caught in the difficult position of anyone want­
ing to deny the existence of abstract objects. He is not denying that mathe­
matical objects exist in any sense, which would be absurd. He wants to deny 

that they exist as the platonists understand this, that is, in virtue of having 
independent existence, distinct from physical objects. For Aristotle they do 
exist In a sense which he will try to explain in chapter 3, which does not imply 
that they are separate from physical objects. 
1076128-9: 'Published works' is meant to reproduce the ambiguity of the 
Greek exöterikoi /ogoi; Aristotle is probably referring to his early work On the 
Forms, referred to in chapter 4, but may also mean the work of others. Cf. 
Dtlring, Aristotle in the Ancient Biographical Tradition , pp. 42644 , Cherniss 
( 1 ), n. 107.  1 36 
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CHAPTER 2 

In this chapter Aristotle demolishes the platonist canception of mathematical 
objects before offering his own altemative in chapter 3. For most of this 
chapter he attacks platonism as the theory that, since mathematical statements 
do not apply to the world in the sense of describing it direct Iy, mathematics is 
not about the physical world at all, but about a quite different and superior 
subject-matter-numbers and ideal geometrical objects which, while not in 
space and time, have nevertheless real, mind-independent existence. This is 
the theory that mathematical objects are 'se para te'. 

He first, however, deals with another theory , which resembles platonism in 
taking the objects of mathematics to have real existence independent of the 
mind, and in denying that mathematics directly deseribes the world, but 
differs from platonism in not taking mathematical objects to be quite separate 
and distinct from physical objects, supposing them to exist in physical objects. 
1 shall call this 'partial platonism'. 

This view sounds absurd: how could anybody believe that mathematics 
deals with objects that are indivisible ( 1 076b7) but literally in physical objects? 
But the position may not be as straightforwardly absurd as is suggested by 
Aristotle's stress on the locution of 'in physical objects'. The partial platonist 
can be characterized as someone who accepts the platonist's premise that 
mathematics does not deseribe the actual behaviour of physical objects since 
i ts truth is independent of such behaviour, but who fights shy of the platonist 
conclusion that therefore mathematics is not about the actual world at all, but 
a quite separate one. The partial platonist agrees that mathematical objects are 
in some way ideal-mathematical points, for example, are not divisible the way 
dots on paper are-but rejects the idea that their existence is quite independent 
of drawing dots on paper. For him mathematics is about ideal objects, but stili 
applies directly to physical objects. Aristotle represents this as a confused 
failure to distinguish ideal from physical objects. 

Partial platonism is obviously a muddle, and Aristotle is brusque with it. 
Why does he give it space at aU? The partial platonist may be muddled, but 
from Aristotle's point of view his confusions derive from the right instinct : 
both in recognizing that mathematics does not straightforwardly deseribe the 
physical world, and in refusing to recognize the existence of an extra world 
for it to describe, the partial platonist is confusedly groping after something 
like Aristotle's own position. For the moment, however, Aristotle merely 
shows that the partial platonist does not provide a real alternative to the 
platonist's postulation of an extra world of ideal objects, the theory to which 
the rest of the chapter is devoted. 
1076•37- 1076b l l :  This seetion deals with the partial ·pıatonist. Aristotle 
refers to two arguments in Metaphysics B, and adds a third. 

The reference to B (99887 ff.) is not as straightforward as it appears, 
since the passage there argues against people who hold that the intermediates 
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eıdst, but in physical objects. Aristotle is assuroing without argument that an 
objection againsl one type of mathematical object will hold againsı aU types 
that might be recognizeıl by a platonist. 

The two arguments in B corresponıling to the ones here are: (i) 998a J 3-1 4 :  
On this theory there would be two solids in the same place. This is not further 
developed in either passage. ll shows that Aristotle's main point is not the 
absurdity of holding that ideal objects exist in physical objects, for then one 
could retort that they might exist in them as parts, and the objection would 
not hold. Whal is pointed to is rather the partial platonist's refusal to dis­
tinguish as separaıc the ideal solid and the physical solid, which then become 
competilors for the same plaı:e al the same time. The obvious retort is that the 
ideal solid is nıisı:onceived if though ı of as space-occupying; but Aristotle 
could reply that the parlial platunist lacks the equipment to sart out space­
occupyinı: fruııı nun-space-iJı:cııpying solids. (ii) 998a1 2-1 3 :  On this argument 
the l'urms alsu should be in pcrcı:ptible objects. This argument in B is im­
porlantly dillereni l'ruın the one in M, and il is careless of Aristotle to conflate 
theın. In H the arı:ıınıcnt ıııcrcly applies lo people who accept both Forms and 
intcrmediatcs : if bol h typcs of entity are accepted, on the same sart of grounds, 
thcn if the internıcdiates are taken to be in physical objects, why not Forms? 
The M arı:uınent is quite distinct. lt mentions not Forms but 'powers and 
charactcristil.:s', and points rather to Aristotle's standing comp1aint (cf. 1 059 
bı ff., ı ona ı ff.) that the Academy treat the subject-matter of mathematics 
in a way di ffereni from that of the empirical sciences, on no good grounds. If 
mathematics musı have ideal objects, so should the empirical sciences, and if 
the former are n one the less to be identified with features of physical objects, 
so should the latter; bul the Platonists are firm that health, for example, the 
object of medicine, is not to be literally fo und in any particular man. (Eudoxus 
thought it was, but Aristotle finds his version of the theory of Forms not very 
philosophically acute-991 a1 5- 19  (= 1 079b1 8-23).) 

The two arguments in B not in M are 
(iii) 998a14-I S :  Mathemııtical objects cannot be unmoving if they are in per­
ceptible objects which move. 
(iv) 998a1 5-19 :  What is the point of postulating intermediates, with all their 
problems, if they are then to be in physical objects? Not only will there be 
anather heaven separate from the physical one, but it will be in the same 
place, which is even 'more impossible'. 

ll is easy to see why Aristotle ılrops (iv), which specilically concerns inter­
mediates. Perhaps he drops (iii) because it is a type of argument he frequently 
brings against Eudoxus' theory of Forms that are in things (cf. the arguments 
referred to at 99 t aı S-1 9 (= 1079b l 8-23), and he may have come to think that 
it had no special application to mathematical objects. 

The argument with which he replaces (iii) and (iv) is not limited to inter­
mediates but applies to any type of ideal ma themalical object, and, unlike (i) 
and (ii), does exploit the absurdities springing from the idea that ideal objects 
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are in physical objects. A solid must be divided along a plane, and a plane along 
a line, a line at a point. But if a physical solid actually contains an ideal solid 
and thus ideal planes, lines, and points, it can never be divided, for it would 
have to be divided at a point, and ideal points are not divisible (cf. 1 0Q2b34). 
So either physical objects cannot be divided, or ideal points (and so the other 
ideal objects) are divlsible after all; both of which are absurd. 

This is not a good argument. Aristotle only obtains his conclusions by 
foisting implausibly crude conceptions on to his opponent, making him think 
of mathematical operations as if they were precisely ana1ogous to physlcal 
operations, the sole dlfference being that they are performed on more rarified 
subject-matter. Just as the physical operation of splitting a length of some sub­
stance invo1ves dividing some extent of it, so the geometer's division of a line 
at a point is thought of as splitting the point at which the division is made, 
taking the point to be a minimal extension. This leads to absurdity because the 
mathematician's points are not taken to be divisible. Bul this ls a quite un­
acceptable way of thinking of a geometer's division of a line at a point, and 
one which Aristotle himself does not accept. To divide a line at a point ls 
slmp1y to treat that point as the e nd of one stretch and the beginnlng of the 
other. This means that boundaries of the two sıretehes exist, which did not 
exist before, but it does not mean that there has been a process of dlviding 
a minimal stretch which brought them in to being (1 ooıaıs.b i J  ). Aristotle 
provides no argument to show why the platonist must think of dividing the 
mathematica1 point as though it were a minimal extended stretch. His strategy 
here, however, is analogous to that of better arguments later in the chapter ; 
see the notes on 1076bl l -39. 

These arguments are meant to show the partial platonist that there is no 
consistent position short of full platonism for sameone who accepts that 
mathematics does not deseribe the world direct Iy, if he wants to explain the 
nature of mathematical truth by the nature of its objects. In chapter 3 Aris­
tolle will try to differentiate mathematics by its method rather than its 
subject-matter. 
1076b i J  rr: Againsl p1atonism proper Aristotle has three types of argument :  
(i) 1 076b1 1 -39. Th e  way platonists conceive mathematical objects l s  crude 
and leads to absurdities. 
(il) 1076bJ9- 1 077a t 4 .  Platonism rests on an 'argument from objectivity' 
which ls fallacious. 
(iii) 1 077a 14-b 1 1 .  Aristotle's own theory of ousia shows that platonists are 
wrong to lake the existence of abstract objects to be more basic than that of 
concrete particulars. 

The arguments of types (i) and (ii) have more force than those of type 
(iii); not only do the latter presuppose an acceptance of Aristotle's own 
phllosophlcal ideas, they misconceive the platonist positlon in some respects 
(see notes). 
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1076b ( 2.J9: This is meant to be a single argument applied to geometry ( 1076 
b 1 2-33, plus coroUary b3J-6) and arithmetic (b 36-9), bu ı the arguments are 
belter ıreated as distincı . 
1076b J 2-36. Geometry: The thrusı of this argument is to show that the 
platonist's ideal objects are nothing but an absurd and idle reduplication of 
ordinary objects. While Aristotle does also argue that the Forms reduplicate 
the world (see note on 1 078b32 ff.) the present objection is directed specifi· 
caUy to the naıure of mathemalical objecıs, plalonistically conceived. lnter­
esting in this regard is a comment of Wittgenstein's in Remarks on the 

Foundations of Mathematics IV. 5 ,  where he points out the dangers of 'The 
symbol "a" stands for an ideal object.' The use of the expressian is meant to 
be similar to that of a sign that has an objecı , and Witıgenstein clearly thinks 
that we can be badly misled; while we do not intend to think of the mathe­
malical sphere as being a sphere, the idioms we employ lead us to do so, and 
to ask, e.g. whether there is one such sphere, or several . Wittgenstein calls this, 
perhaps not very fairly , 'a Fregean sort of question', no do u bt because of 
Frege's extremely platonist ways of expression. 

In similar vein, Aristotle here systematically works out the consequences 
of treating the ideal solid as though it were itself a solid. His argumenl pro· 
duces splendid absurdities, bul it demands that the platonist make ıwo 
perhaps dubious assumptions: firstly, that he think of ideal mathematical 
objects as tlıough they had the logical behaviour of the corrı:sponding physical 
objects, and second Iy, that he refuse to idı:ntify mat hemalical objecıs of the 
same type if they are introduced in differenı ways. 

For example, a platonist will demand that theorems atıout lines be not 
about marks on paper bul abouı ideal lines over and above these. Aristotle al 
once points out that the platonist accepts ideal solids and ideal planes, by 
analogous argument. What about the lines bounding the ideal planes, and the 
lines bounding the planes of the ideal solid? Presunıably they are ideal lines 
too. But if so, there are three different sorts of ideal lines, which with the 
physical drawn lines makes four kinds of lines. Simil:ırly there will be five 
kinds of points: points in ideal solids, points in ideal planes, points in ideal 
lines, ideal points, physical dots. 

The platonist would presumably retort that he is not committed to three 
different kinds of ideal line. In the first place, it is not necessary to treat the 
ideal solid as a solid containing planes and lines the way a physical solid con­
tains planes and lines. But even if one does, then if these lines are ideal lines, 
they are identical with the ideal lines reached by the different argument show­
ing that truths about lines are not about drawn marks. The platonist could 
therefore challenge Aristotle's argumenı al two poinıs. 

How could Aristotle defend his argument? The fırst assumption is less 
defensible : a platonist could just refrain from talking as though the ideal solid 
were a solid, or, if he did, at least from drawing either mathematicaUy ob­
noxious or ontologically prodigal consequences. The weakness of Aristotle's 
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position here comes out in his treatment of planes, where in canırast with his 
straightforward treatment of lines and points he tries to squeeze an extra 
absurdity from the platonist position. He insists that not only are the ideal 
planes (introduced as distinct from physical surfaces) distinct from planes in 
the ideal solid, they are b ot h distinct from a third type of plane, a type 'over 
and above' the planes in the ideal solid. In other words, the original argument 
to distinguish ideal planes from physical surfaces is reapplied at the level of 
the ideal solid. But a platonist would surely just reject this, for none of the 
arguments from the insufficiency of physical surfaces as the bearers of mathe­
malical truth could be held to apply to the surfaces of the ideal solid. One 
suspects that Aristotle may be foisting a crudity on to the platonist here. lt is 
noteworthy that he does not apply this argument to lines and points, but 
contents himself with premises which a platonist might well accept. (The 
difference in the treatment of planes leads Ross to comment that Aristotle 
begins with a geometric progression in his 'piling-up', but the n tires of it and 
turns it into an arithmetic one. This seems pointless, however. The type of 
argument applied is the same in either case; it is just that with planes Aristotle 
makes an extra and dubious application of it.) The most that could be said 
for Aristotle's strategy here is that he ta kes himself to be justified in applying 
a crude canception of ideal matheınatical objects, and reducing it to absurdity, 
in the absence of any eıcplicit indications that such language must not be 
u nderstood this way. This argument could be regarded as putting the onu s on 
the platonist: if it is wrong to treat the ideal solid like a solid, then there must 
be some clear and explicit eıcplanation of why and how it is wrong to do so, 
and what the alternative is. 

What of Aristotle's second move-his insistence that the ideal planes intro­
duced one way (via the ideal solid) are not identical with those reached 
anather way (via the inadequacy of physical surfaces)? What is wrong with a 
platonist reply that if we are to talk about ideal planes in the ideal solid in 
any mathematically consequential way, there is no problem, because they are 
simply to be identified with ideal planes as originally introduced? It is not 
clear what Aristotle could reply. He might object that entities defined in such 
different ways could reasonably be assumed to be distinct . The platonist could 
retort, however, that the differcnt ways of introducing the ideal planes are not 
meant to be definitions: the same items can be introduced and deseribed in 
different ways. In reply Aristotle could only reiterate his point that in default 
of a proof that ideal planes in an ideal solid are identical with ideal planes over 
and above physical surfaces, the platonist is not entitled to assume that they 
are identical. This move would already display anti-platonist assumptions: 
what is true of a mathematical object is not independent of the way it is 
introduced . Thus Aristotle's dispute with the platonist here comes down to a 
difference of outlook which it is not clear could be resolved by argument. 
Aristotle's objection does, however, have force in so far as the platonist is 
shown up as making assumptions about the identity of different mathematical 
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objects which could be taken to indicate lack of rigour. 
One corollary (b3 3-6) is that none of these sets of objects has an un­

disputed claim to be the subject-matter of the appropriate branch of 
mathematics. Aristotle notes that some have a belter claim because 'prior', 
presumably because incomposite (cf. ı .  1 8-9), but it is not clear why this sense 
of 'prior' should be re1evant for knowledge. All ideal objects were said to be 
'prior' to physical objects in a different sense at 1 . 1 4  (At 1 .2 1  they are called 
'unchanging'; Aristot1e never explicitly lays out the platonist position he 
attacks here, but assumes it as well-known, introducing various features from 
time to time.) In spite of the unclarity about 'prior', Aristotle has a good 
point here: the ideal objects were introduccd to give mathematics a satisfactory 
subject-matter, meeting higher conditions of definitencss and darity than the 
physical world, and it is ironical that ılıesc objccts turn out, according to 
Aristotle, to be unclear too. 
1076b36-9. Numbers: The argument is now applied to nuıııhcrs. Oy the last 
argument there turned out to be five different kinds of points. Counting, for 
a platonist, involves correlating what is to be counted with units, which for 
him are items that exist already and are what make our couııtinıı possible. 
The five different types of point would not be genuinely distinct unless cor­
related with different types of unit, so a platonist should be led by the results 
so far achieved to recognize different types of mathematical number (ordinary 
number used in counting); and this although according to him what distin­
guishes mathematical number is the fact that the units are not specifically 
different. The force of this is of course lost if the platonist has rejected the 
conclusion of the last argument. 

The argument is thus complete even without Jaeger's insertion of 'in­
finitely many' before 'types'. This insertion is probably right, however, since 
Arislot le extends the argument beyond different types of points to difference 
in type of any object counted; and this move is independent of the last argu­
ment, and does not show anything absurd in the platonist's position, unless 
'infinitely many' is added. 

This argument is paraUel to the last one: the platonist introduces an ideal 
number in different ways, yet assumes it to be identical, and Aristotle refuses 
to aJlow this identification. 
1076b39- I077B 14 : These two arguments attack the 'argument from objec­
tivity', namely: mathematics is objective Iy true, but i ts truth is not ensured by 
its correspondence with physical objects; so there must be other, non-physical 
objects which do this. Aristotle rightly regards it as wrong to characterize 
mathematics in terms of its objects rather than its method, and points out that 
this argument fails to characterize mathematics as opposed to other subjects. 
1076b39- 107719: The reference to Metaphysics B (997bJ 2 -34) is again to an 
argument which in B applies to the intermediates (and is argued again in this 
form at 1 059b2 ff.), but is here tacitly generalized over all ideal ma themalical 
objects. The argument is stronger in its original form, against intermediates, 
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for most people would baulk at in termediate objects for other sciences. lt has 
less force in ·M as applied to any ideal objects, for a member of the Academy 
might well just accept analogous ideal objects for the other sciences, taking 
them to be Forms. (The Academy actually argued for Forms from the exis­
tence of the sciences; see note on 1 079a8-9.) And even a platonist rejecting 
Forms might not object to saying that all sciences had ideal objects anal­
ogously to mathematics; whether or not this is objectionable depends on how 
such statements are to be interpreted. 

Perhaps Aristotle is aware of this reaction, because he at once goes on to 
exhibit absurdities produced by the claim that non-mathematical sciences have 
ideal objects. Harmonics will study not actual sounds, token utterances by 
people, but ideal sounds. But where do ideal sounds come from ?  They should 
come from ideal throats of ideal people. So harmonics wiU study not only 
ideal 'separate' sounds, but 'separate' organs of utterance and 'separate' 
organisms that have them. Aristotle likes this argument; it appears also at 
997b234. 

Aristotle's platonist here is a st ra w man. No do u bt a teacher of harmonic� 
might say that he was not concerned with the properties of people's actual, 
always faulty token sounds, but their ideal competence. And if he were un­
wary he might put this by saying that he never studied actual sounds but only 
the ideal so und . But he would certainly not thin k of 'the ideal so und' as a 
sound, or give it the logical behaviour of one, as Aristotle tries to force him to 
do. Thcrc is nothing of this in the use he makes of the notion within his lield. 
The temptation to think of the ideal sound as a sound does not lead into real 
philosophical problems, as does the temptation to think of the ideal circle as 
a circle. 
1 07 719- 14 :  A new and belter objection. The argument from objectivity 
manufactures objects irresponsibly, and at different levels, making it mysterious 
how two sciences can share the same subject-matter. This problem becomes 
acute if they share their methodology and the only difference is that the results 
of one are of greater generality . Aristolle 's example is a good one, and recurs 
in chapter 3 to devetop the idea that it is method and not object that character­
izes a science. 

At 1 026a23 ff. (E 1 )  Aristotle refers to this line of thought apparently to 
show that metaphysics does not deal with a special class of things merely 
because i ts treatment is mo re general than that of physics, for example. 
1 077114- I 077b l l :  Objections of type (iii) distinguished on p . l 39 .  Aristotle's 
lerm ousia, which is traditionally translated 'substance' ,  is used by him to 
pick out individuals and especially living things as the most basic type of par­
ticular, things to which 'to be' (or 'to exist') applies in the basic sense (it is 
argued in Metaphysics r that the verb applies to other items in a derivative 
sense) .  In these arguments Aristotle is concerned to prove that the platonists' 
abstract entities, mathcmatical objects, have less daim to existence in the 
proper, underivative sense, than his own examples of living individuals. He 
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argues that contrary to the platonists' claim, the tatter items are in fact prior 
to the former. ('Prior' is explained at I077b2-3: A is prior to B if A can exist 
without B but not vice versa.) In B, the book listing outstanding philosophical 
puzzles, Aristotle says that if body has the best claim to be reality (ousia) then 
the claim that mathematical objects have an even belter claim puts one at a 
loss as to what reality can be (1002a26-8). lt is probably this way of seeing 
the problem that daminates Aristotle's treatment here. 

The weakness of these arguments lies partly in the fact that so many of 
Aristotle's own ideas are presupposed that sametimes the questions are begged 
by the tenns of the debate; but partly also in the fact that Aristotle seems to 

misidentify his opposition. In arguing for the superior claim to reality of 
physical objects, he sees his opponent as elsiming that numbers are more real 
than tables, have a better claim to the proper sense of 'exist'. But the claim 
that numbers are what really exist is no part of the position of a platon­
ist, or at least not an essential part. What the platonist needs to deny is 
not that physical objects reaUy exist but that they are adequate as a subject­
matter for mathematics; numbers are needed to guarantee the truth oftheorems, 
not to be exalted entities. So Aristotle's vindication of the reality of physical 
objects misses the point of platonism rather strikingly. lt is, however, possible 
that he has in mind people who did make, implicitly or explicitly, some such 
claims about the unsatisfactoriness of claiming that physical objects are what 
reaUy exist; there may have been people lik e this in the Academy, who were 
over-impressed by some things that Plato says about physical objects in the 
Timaeus. (We shaU see that Aristotle overestimates the importance for the 
theory of Fonns of the idea that the physical world is in certain ways radically 
unsatisfactory.) Such people may have made, or been taken by Aristotle to 
have made, assumptions about numbers like those Aristotle takes Plato to have 

made about Forms. 
1077•14-20: 'Ordinary beliefs'. Aristotle thinks it important that philo­
sophical elucidation of a concept should answer recognizably to our ordinary 
use of it. For him it is a prima facie objection to the Academy's theories that 
they would lead us to say counter-intuitive things about the reality of numbers 
and tables. 

This argument claims that physical objects have ontological priority over 
the abstract objects that are the objects of mathematics, and not vice versa, 
and appeals to the notian of 'completeness'. A complete object may be 
temporaUy later than an incomplete one, but is none the less prior in reality; 
his example is that of living things. According to Aristotle (and comman 
Greek thought) living things come from lifeless things and so are a temporally 
later stage of them; cf. 1049a1 ff. : earth becomes seed and seed becomes man. 
Stili, it is the fina! stage, the fully formed individual, which can be explained 
as being what it is in its own right, whereas the earlier stages can only be ex­
plained as being what they are by reference to the la ter pessessor of the form. 
The point is made at 989a 1 5-16, 105()84, Physics 26 1 a1 3 .  
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The application of this polnt to mathematical platonism is uncleu. Aristotle 
seems to be arguing that although the platonists daim that thelr mathematlcal 
objects are prior to physical objects, in fact they are subsequent, because in­
complete; the incomplete may be temporally prior but is ontologically inferior 
to the complete item to whlch it contributes. The trouble is that we lack a plaus­
lble sense here for 'incomple ıe'. The foUowing arguments suggest that Aristotle 
is thinking of a physical object as a solid object made up of planes, lines, ete., 
so the la tt er are 'incomplete' in that although there have to be planes, ete. to 
make up a solid, the solid is that via which the planes must be identllied and 
not vice vena. The relation of planes, ete. to solids is compared wlth that of 
the earth that becomes a man. But if this ls Aristotle's argument he is confus­
ing a mathematician's solid with a physical object; the latter is not made up of 
planes in the way the former ls. That Aristotle is confused In this way is un­
fortunately all too likely, in view of some of the succeeding arguments, and 
also in view of the fact that the arguments In this seetion aU seem to confuse 
the platonist's objection to the physical object per ıe wlth his objection to it 
as object of mathematical truth. 
1077a204: Aristotle now demands to know what makes mathematical objects 
one. He compues them, cleuly to their disadvantage, wlth items which he 
takes to be uncontroversially 'ones'. An organic physical unity like a human 
being is one in virtue of soul or characteristic organization of behaviour. A 
plant or very primitive animal is one in virtue of part of soul, e.g. the nutritive 
capaclty or ability to grow and maintain itself even without the higher capacities 
passessed by most animals. There are also non-organic unities held together 
with string, glue, ete. (cf. � 6, ı o ı sb34 - 10 1 6114). 

The strangeness of this argument is part Iy due to the fact that Aristotle has 
not distinguished two questions which are in fact rather assimilated by the 
Greek, 'is this thing one (hen)?' This can mean, 'ls this thing unituy?' or it can 
mean, 'ls it a unit (one in number)?' This argument runs together both these 
types of consideration. Aristotle points out that with physical objects we 
clearly know when we have one and when we have two, but that this is not the 
case wlth abstract objects of mathematics, although there is talk of 'dlviding' 
them; and this looks like a complaint that the conditions for individuating 
them are obscure. This is a standing complaint of modern anti-platonists; cf. 
Quine's slogan, 'No entity without identity'. If we cannot lndividuate objects 
cleuly, we have no reason to say that there are such things; clearly this wiU 
favour concrete over abstract objects. But the form of Aristotle's demands for 
the princlple that holds mathematical objects together suggests rather that he 
is talking about what makes such objects unlties, and complaining that there 
ls nothlng analogous to soul for physical objects. This objection appears 
sornewhat more nal've , though no doubt has force as a yound-floor refusal 
to take anything on trust without proof which the platonist assumes about 
mathematical objects. A platonist would say In irritation that the triangles 
h.e is talking about are not the sort of things that can fall apart, as though 
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they were bundles of sticks tied together with string. However, if Aristotle 
were to press him on how he knows this, he cannot appeal to the fact that in 
nıathematics this is not allowed, that proofs just are not held liable to over­
throw by the possibility of the triangle's collapsing. For Aristotle could 
object that a platonist claims not to allow or disallow things about the objects 
he deals with, but to disco11er facts about them. 
1077•24-3 1 :  In this argument 'generation' is used of mathematical construc­
tion, specifically of objects in dimension n from objects in dinıension n - 1 ,  
as well as of processes in nature. Since solids are constructed from planes, 
plancs from lines, ete., and what com es la ter in gencration is prior in reality , 
bodies have more claim to reality than planes, and so on. 

As in the argument at aı 4-20, Aristotle is thinking of developing series 
in nature, e.g. babies to men, tadpoles to frogs, and assuming that one will 
end up with the fully formed individual. Bul this can hardly be applied with­
out qualification to mathematical constructions. There might be many alter­
native ways of constructing such objects, not all of which involve regarding the 
dimensions in this way. (At de Oıe/o 268a7-24 Aristotle similarly remarks on 
the 'completeness' of a three-dimensional system, in rather an anthropocentric 
fashion: we live in three-dimensional space and presumably for Aristotle we 
only make sense of other-dimensional systems by 'abstracting' from the one 
familiar to us.) What the argument here seems to be pointing to is the fact 
that we cannot draw a plane without drawing lines, cannot construct a solid 
without putting planes together. Buı the platonist would regard this as begging 
the question; for him mathematics has nothing to do with the way we can or 
cannot draw things. 

This argument, like the one at a ı 4 -20, confuses the physical object with 
the mathematical solid, and this emerges forcefully in the appeal to the fact 
that bodies but not lines, ete. can become animate. This misses the platonist's 
point that it is not the animate body he objects to but its status as object of 
mathematics. Even on Aristotle's own theory in chapter 3, the mathematician 
will, in thinking of a physical body as a three-dimensional object, have ab­
stracted from features like that of being animate. 

Aristotle himself recognizes elsewhere ( 1 002aıs-bs) that 'generation' of 
mathematical objects has a different meaning from its sense in application to 
physical objects; lines and surfaces 'come to be' (the word cognate with 
'generation' here) without there being anything for them to come from, as is 
necessary with physical objects. 
107713 1 -6 :  Aristotle here qualifies slightly the claim that bodies are primary 
existents: the body is only matter, while its soul is the form. This, the theory 
of the de Anima, is irrelevant to riıathematical solids in the same way as the 
other arguments. 
1 077•36 - ı onb l l :  Aristotle grants the platonists that the ir objects are prior 
in definition, bul holds that this does not affect his own thesis that they have 
less claim to be primary existents. 

1 46 



NOTES 1077• 

There are two possible points that Aristotle might be making. 
(i) He may stili be thinking of the generat i on of solids from planes, lines, ete. 
as in the last two arguments. Then his point would be that even if solids are 
delined in terms of eonstruetibility out of planes, ete., this does not mean 
that they are not ontologically prior, since they have other, belter claims 
(argued for). This involves the same confusion of solid with physical object as 
in these arguments. 
(ii) He m ay be making a d islinet point about the ontologieal priority of ideal 
mathematieal objeets to physieal objeets as eounted, measured, ete. The 
former would be prior in delinition in something like the following sense: 
to deline something as x inehes long is to employ the eoneept of length, and 
this is already defined independently of partieular exemplilieations. But to 
deline the eoneept of length is not eorrespondingly to employ the notion of 
anything's being x inehes long. Aristotle is willing to grant this, sinee it does 
not threaten the ontologieal priority of the individual measured, ete. 

Aristotle's example of 'priority ' in delinition is disappointingly simplistie, 
bul 'white man' seems to be his standard example; ef. Z ehapters 4 and 5 .  
(At 1 0 1 8b34-7 the present point i s  made with the example o f  'musieal' and 
'musieal man'.) A is prior in definition to B if ' A' occurs in the definition of B. 
An interesting point is  made by this simple example, however. 'White' is a 
eonstituent of 'white man', which as a whole stands for an independent item, 
white 'white' on its own does not stand for an independent item. This raises 
the possibility that in general an expression might fail to stand for an indepen­
dent item and yet be eapable of forming part of a larger expressian which as a 
whole does. This is espeeially interesting in view of the introduction of 'ab­
straction' at b iQ.  This is brought in without explanation as the opposite of 
'addition', where the latter seems to mean: making a whole expression by add­
ing to a word or expression that does not on its own stand for an independent 
item. (The Greek says 'adding to white', which gives the above sense, and 
should be retained, although some have proposed altering it to the more con­
ventional Greek 'adding white'.) This use of 'abstraetion' would provide a 
suitable hacking for some of the things Aristotle wants to say in chapter 3 .  
Numbers, for example, could be regarded as  producıs of  abstraction in  the 
sense that 'number' was to be regarded as a word which, while capable of use 
within larger composite expressions standing for something, did not on i ts own 
stand for an independent item. Aristotle, however, does not make this move 
himself; in faet the word 'abstraction' does not occur in chapter 3, though it is 
u sed frequently elsewhere to refer to that theory. 
I077b l l- 1 7: A summing-up of the chapter. Aristotle notes cautiously that he 
has not disproved the existence of mathematical objeets but rather established 
that they exist in a special sense; it is not so much false as misleading to say 
baldly that mathematical objects exist. 

'We use �exist" in several senses.' Aristotle is clearly talking about the 
expression here. The idea that einai, 'be' or 'exist', has several senses occurs 
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frequcntly in Aristotle (e.g. 1 042b25 ff.; cf. Bonitz, Index Aristotelicus, 
220-l .) 

CHAPTER J 

This chapter gives Aristotle's own alternative account of the way in which 
mathematical truth is to be explained. lt is straightforward and the sense 
needs little elucidation, but it is extremely sketchy, and Aristotle appears 
quite unawue of the many difliculties arising when the ideas here are worked 
out more closely. See the lntroduction, p. 29-33 ,  for the ways in which this 
theory of 'abstraction' was developed, and its main problems. 
I077b J 7- 107819: Aristotle began ( 107139-1 4) from his most plausible case 
agalnst the platonist in order to show that the distinctive nature of mathe­
malical truth cannot be based on what is distinctive about its subject-maıter, 
bul must lie rather in its way of treating a subject-matter which it may share 
with other disciplines. While he is of course right to insist that you cannot 
explain what mathematics is by ciling special objects for it, he is not very 
precise about his alternative, namely that mathematics is actually about 
physical objects. He now explains it in two ways, by the 'as' locution (bl 7-34) 
and by the contrast of incidental and non-incidental properties (bJ4-1 078a9). 
No attempt is made to show that these two approaches must lead to the same 
result: Aristotle simply assumes that the two are equivalent, and there is con­
siderable overlap between the two sections. 

The mathematician is said to study physical objects, only not as (hei, qua) 
physical. What does this come down to? Some obvious uses of the 'as' locution 
SUI!I!esı that what is in mind is the studying of one part or aspect of the objecl 
rather than another. But the 'as' locution can often be taken another way, 
indicaling that there is a difference of approach to what is the same subject­
matter. For example, 'ı !ike him as a friend but not as a doctor' does not mean 
that ı like certain part s or aspects of him bul not others; rather, that ı have 
different attitudes as ı stand in different relations to him. lt is not very clear 
which way we are to lake the locution here. Aristotle's words suggest both. 
The geometer studies a physical object, but only certain aspects of it, for 
example its shape. On the other hand, when Aristotle is laiking about the: 
science as a whole, his words sul!l!est that what distinguishes mathematics from 
other studies like physics is a general difference of approach to their shared 
subject-mattc:r. 

Aristotle's analogy with the: study of moving objects suggests the: former 
idea: studying physical objects in motion is simply studying one aspect of 
physical objc:cts, not studying something completely distinct over and above 
physical objects. The example of general ma themalical thc:orems and theorems 
in a specific area, however, implies that the subject-matter is the same, and 
what differs is the approach. This idea is less clear as an explanation of 'study-
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ing the physical but not as physical' than the notion of studying only certain 
aspects of physical objects. We know alıeady that mathematics and physics 
differ in approach, and Aristotle's words here do not explain what this differ· 
ence is. The analogy from within mathematics itself is not very convincing as 
an analogy for the different approaches of mathematics and physics. The 
development outside M 3 (see lntroduction, p. 3 2-3) of abstraction as a 
psychological doctrine supports the idea that Aristotle predominantly thinks 
of 'studying the physical but not as physical' as studying certain aspects of 
physical objects - their shape, size, countability, ete. 

The second line of explanation is that the mathematician studies his 
subject-matter ignoring what is merely incidentat to it as so studied. The 
doctor in treating a man is concerned with his health but not with his colour; 
similarly the geometer studies merely the extension , shape, ete. of a man, not 
his colour or his health. Non-<Juantitative properties of a man are irrelevant to 
his study, and so are merely incidental to his object of study. No ne the less, it 
remains true that what he is studying is a man, not something distinct from a 
man. Thus, it is implied, the standard platonist moves are quite unnecessary ; 
the subject-matter of mathematics is nothing distinct from the physical objects 
we are familiar with already. 

Aristotle's use here of the distinction between incidental and non-incidentat 
properties is interesting, for it involves relativizing the distinction to the des­
cription u nder which an object is considered. Normally for Aristotle properties 
which are incidentat to a man are those which he could fail to have without 
thereby not being a man, which are therefore not necessary for his being the 
kind of thing he is. Thus it is incidental to man to be healthy or pale, but 
essential to be rational or two-legged (or however man is defined). Two­
leggedness and rationality are, however, incidental to men-as-the-objects-of· 
the-geometer's-study ; the only properties essential to them under this de serip­
tion are quantitative ones. This point comes out clearly at 1 078a26·8, where 
Aristotle is laiking about men-as-the-objects-of-the-arithmetician's-study, to 
whom it is essential only to be indivisible (for purposes of counting). Aristotle 
says that properties which a man could have had even if he had not been 
indivisible (sc. qua man) clearly belong to him even without it. Thus there are 
properties which are only incidentat to men considered as indivisible. (Aristotle 
puts this point less clearly than he might by writing 'them' rather than 'it' in 
line 28, thus making it sound as though being a man and being indivisible are 
two co-ordinate properties which a man (?) has. Clearly, however, what 
Aristotle has in mind is being indivisible qua man.) 

This relativization of the dislinction between a thing's essenlial and its inci· 
dentat properties to the way it is deseribed is congenial to modern views of 
necessity which place necessity in the way we talk about things rather than in 
the things themselves (a thing's essential properties being those that are 
necessarily true of il,  and its incidentat properties those that are not neces­
sarily true of it). Aristotle, however, does not thin k of necessity in this way, 
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and his statements here have implications which, if worked out, must have 
caused him discomfort. Unlike men, men-as-the�bjects�f-the-geometer's­
study do not form a basic kind, and seem to be just the sart of item of which 
Aristotle says elsewhere that they do not have essences at all (Z chapters 

4-6). 
107819. 1 J :  lt does not seem true to equate accuracy with simplicity. Surely 
Aristotle does not believe that solid geometry must be less accurate than plane 
geometry. lt may be that he is linking 'accuracy' here with certainty, and 
making the more modest and defensible point that the simpler things are, the 
less room there is for error, and so the greater the chance of precise and 
certain knowledge. 

As Ross in his notc points out, 'primary movement' probably means both 
circular mavement among types of mavement and mavement among types of 
change. 
1 07811 4·2 1 :  Aristotle repeats his point for harmonics and optics, and tries to 
meet the objection that mathematics cannot be about the actual world, because, 
notoriously, objects fail sametimes to measure up to the precision of mathe­
matical concepts. His reply is that to apply mathematics to the world is not 
to falsify it, for it applies on condition that we abstract from the individual 
deviations of actual objects. lt seems to us that Aristotle here fails to see an 
obvious objection : what is a deviation1 Surely we do not k now beforehand 
what must be deseribed as a deviation in the object rather than as a mislake in 
the calculation. Aristotle seems to miss the point that there is often an element 
of stipulation involved: whatever the circumstances, nothing is to count as 
falsifying an arithmetical statement. Abstraction cannot account for this, nor 
for our tendeney in general to stick to mathematical statements rather than 
let empirical happenings provide counter-examples to them. 

This passage suggests that Aristotle is basically thinking of applied mathe­
matics, and taking the necessity attaching to a mathematical theorem to be 
no different in principle from the 'natural necessity' attaching to scientific 
laws. But if so, his quarrel with Plato is not clear, for Plato is always emphatic 
that he is tatking about pure mathematics. 
107882 1 -3 1 :  Aristat le now introduces the idea that the mathematician 'posits' 
mathematical objects. But it is not clear what force this has. If it means merely 
that he 'separates' them in thought from irrelevant properties, then there is no 
positing about it, in the sense of postulating; for an abstractionist the object is 
already there to be studied, not stipulated. If Aristotle does mean that stipu­
lation plays a part, then this comment is unreconciled with the theory of 
abstraction. 

The paraUel of geometer and arithmetician brings out the way In which 
absıraeti on produces less convincing results for arithmetic than for geometry. 
The geometer studies man as a solid object, the arithmetician studies him as a 
u nil ,  i.e. as indivisible for counting. But the arithmetician does not spend time 
studying properties of his units, as the geometer studies properties of solid 
objects. 
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a29-30: Aristotle may have Hwlıydcnıııs 290b-c in mind, where Plato 
insists that mathematicians are talkinı; about things that really exist. Aristotle 
does not wan ı to appear to be denying anytlıing but the unacceptable claims 
of the platonist. 

The tinal phrase gives a new and startlingiy unconnected way of accounting 
for the w ay nıathematical objects can be truly said to exist eve n if platonism is 
denied. Aris lo lle here say s that numbers, ete. do not actually exist, bul exist in a 
dilTereni sen se. We would expect 'potentially•, the usual contrast with 'actually'. 
Al Plıysics 262a8 - 26 3b9 Aristotle accounts for the existence of the infınite in 
this way ; i t  is thus plausible to lake the phrase here 'as matter' to mean simply 
'potentially' .  Probably, however, the re is a point in retaining the reference to 
materials. There may be here the ııerm of an idea which is found in more 
developed form in Proclııs' ('ommentary on the First Book of Euclid, 78, and 
resembles (on a rather lıiıdı level of generality) modern constructivisl ideas. 
The mathematician's activity, when thinking of mathematical objects, is lake n 
to be genuinely construcıiw and to be a kind of working on materials. Mathe­
malical objects do not exist already for him to fınd, but neither does he ereale 
them ex nihilo ; his thinking is constructive but has something to work on. 
This might be expressed by saying that the mathematical objects themselves 
have only the kind of existence appropriate to matter. lndependently of the 
mathematician they exist only as the statue may be said to exist in the block 
of marble before the sculptor ge ts to work on it. However, this idea is thrown 
out by Aristotle without elucidation, and is not integrated into the rest of 
chapter 3 .  
107813 J -b6 :  The 'since' ciause does not in  fact give a reason for what follows. 
Aristotle elsewhere says that fınal causes are irrelevant to mathematical proofs 
(996a26 ff.) and that it is not the geometer's business to decide whether a 
straight line is the most beautiful one (Posterior Analytics 7Sb l 7). Here he 
does not lake this back, but typically suggests that the right answer can only 
be reached by making distinctions. Teleological explanations are inappropriate 
in mathematics, but nevertheless mathematicians can and do prefer one proof 
to anather on grounds of simplicity and elegance, which seem to be purely 
aesthetic grounds. Aristotle is not expansive enough here for us to be sure 
whether he is merely acknowledging the fact that mathematicians do recognize 
elegance as a desirable factor in proofs, or whether he thinks that elegance is a 
legltimate mathematical virtue. 

Aristotle say s here that he w ili tak e the subject up again elsewhere ; this is 
not done in any surviving work, but an early marginal comment refers us to his 
d iscussion and transcription of Plato's On the Good. This provides an intriguing 
link with anather passage, Eudemian Ethics 1 2 1 saı S-32, which also has llnks 
wiıh On the Good, and where -Aristotle criticizes the Platonists for arguing 
from the goodness of unchanging objects like numbers to the goodness of 
health and strength. For Aristotle this is the wrong way round; one should 
start from things agreed to be good , like health and strength, and show that 
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mathematical objects are good, if they are, by showing that they exhibit order 
and stability in a high degıee, the goodness of things like health and stıength 
consisting in order and stability. Aristotle leaves it open whether or not he 
himself accepts this last vital premise, but it is not very likely that he did. 
The Ethlcs passage does not make the present distinction between the spheres 
of the good and the beautiful; Aristotle seems to have changed his mind on the 
subject, and it would be interesting to know which passage is the earlier. (The 
ıelation of these three passages is discussed by Brunschwig.) 

CHAPTER 4 

In accordance with the programme of M 1 ,  Aristotle now discusses the theory 
of Forms, the other type of platonism current in the Academy. He does not 
give it a new treatment, but presents a recast version of material used alıeady. 
1 078bt 2-34 is an altered version of part of A chapter 6 (987a29-btO) and 
1 078b34- 1 08081 1 is a recast version of part of A chapter 9 (99()834-99tb9). 
The ıelation between M 4-5 and A 6 has been extensively discussed; see Jaeger 
(1), pp. 38-45, (2), pp. 1 7 1 -93,  von lvılnka. Wilpert (3), pp. 1 5-26, Cheıniss ( 1 ), 
pp. 177-98 and App. l l .  lt is generally accepted that the A version is the eaılier. 
This is supported by the minor changes in the M version (see p. 1 3 1 -2,  1 54-5). 
There is the further point that the present passage is followed in A 9 by a long 
seetion (991 b9 -993a 1 O) containing many arguments which seem to be embry­
onic form s of discussions in M·N. (Compare 99 1 b2 1 -7 with 1 080a1 2 ;  992a1-10 
and 992b9-1 3 with 1 084bJ J-32 and l 089b3 J - 1 088a ı4;  992bl 8-24 with N 
chapteıs ı and 2 ;  992aı o-ı 9 and 992b l J-18  with 1 085a7.b4). The whole 
lecture-course M-N seems to be a development of A 9, but with a change of 
emphasis; Aıistotle is in the present context more interested in the philosophical 
basis of platonism, in the case of Form s and ma themalical objects alike, than 
in Platonism in the narrower sense, restıicted to the theory of Forms. 
1078bl 1-32: Tiıis passage is obviously related to A 6, 987a29-bi O ,  but the 
emphasis is very different. In A 6 Aristotle is purporting to give a historical 
account of the theory of !-:orms; Plato is named , and said to have followed on 
from the Pythagoreans, just discussed. All the features of Plato's thought 
which resemble Pythagoreanism are stressed, and the theory of Forms appears 
almost as an aside. Plato's ideas are all made to fit (rather uncomfortably) inıo 
the A 6 discussion of first principles. In M 4, on the other hand, Aristotle gives 
only the material relevant to Plato's platonism, namely the theory of Forms; 
Pythagorean influence and the rest of Plato 's thought are not appropriate here. 

According to Aristotle, Plato was led to believe in Forms because he 
thought that knowledge must have stable objects, but that no physical objects 
wiU serve because they are always in flux ('the nux argument'). He was also, 
according to Aristotle, influenced by Socrates, who in his search for general 
definitions was on the way to univeısals; Plato took the further, disastrous 
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stl'!p uf gi.•ing these 'separate' independent e xistence,and so turning them int o 
a kind of lndividual. 

Aristotle's account of the theory of Forms can be questioned. lt is true 
that in the dialogues Plato does often talk about Forms in a way which empha­
sizes their stability and fixed nature in centrast with the changeable and there­
Core unsatisfactory nature of physical objects (for example, Symposium 
207c-208b, Phaedo 78e-79d,  Republic 485b, 508d, 5 34a). But the flux 
argument as Aristotle presents it is nowhere to be found explicitly in the 
dialogues. lndeed, some parts of the dialogues suggest that Plato could not 
have accepted it. In the Theaetetus, which Aristotle knew (cf. ı o ı ob ı ı  ff.), 
Plato refutes the Heracleitean theory that physical things are always in flux 
in every way, and does so without reference to Forms. Republic 523-4 and 
Parmenides 1 30b exploit the centrast between terms which have to be taken 
to refer to Forms and terms which refer quite adequately to physical objects ;  
this argument could not  gel off the ground if all physical objects were in flux. 

However, elemenis of the flux argument are to be found in different places 
in the dialogues. Philebus 59�2 argues that objects of knowledge must have 
the features of stability , ete. pessessed by the classical Form s, but there seems 
to be no room for the latter in the Philebus' difficult metaphysics. Craty/us 
439c--440c has Socrates saying that instead of believing that the world is in 
flux he prefers to believe that there are utterly unchanging Forms, but this is 
in no sense an argument for Forms on the basis of flux in the physical world. 
The nearest Plato comes to accepting something like the flux argument is at 
Timaeus 5 1 -2, where he does accept that the physical world is in flux and that 
therefore objects of knowledge cannot be fo und in it . But the Timaeus assumes, 
and does not argue, that the latter are Forms. 

Aristotle is then at best giving what he ta kes to be the leading idea behind 
Plato's theory, rather than pointing to what Plato himself argues. lt is possible 
that he is thinking mainly of the Timaeus argument (the Timaeus is the 
dialogue he most frequently cites) and that this leads him to ignore the fact 
that the argument most prominent in the middle dialogues is in fact quite 
different from the flux argument, though it could be quite easy to confuse 
them. The line of thought stressed at Phaedo 14-5 and Republic 4 79-80, and 
referred to at Parmenides 1 28-9, depends on features of predicates of which 
'equal' and 'just' are examples, and whose striking aspect is that one can, in 
the case of any particulu to which it is applied, also apply the contrary with 
equal justification (what is just from one point of view is unjust from another, 
and so on). By contrast, the Form of Justice is that to which only 'just', and 
never 'unjust', can be applied. Form s must be distinct from particulars because 
only to the latter, ne ver to the former, can one of these predicates be applied 
together with its opposite. Aristotle may have carelessly assimilated this 
'argument from oppositcs' to the flux argument, which involves the succession 
of opposites and thus provides a support for the other argument, but is clearly 
different from it and not implied by it. Unless Aristotle has made this assimil-
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ation it is hard to see why he ignores a line of thought which is much more 
prominent as serious backing for Forms in the middle dialogues than consider­
ations of fluK and change. lt is perhaps worth noticing that the arguments for 
Forms that he wiU mention are not those in the dialogues, but more technical 
Academy discussions. He may have thought of the arguments in the dialogues 
as too informal to merit close analysis, and so assimilated them all to the fluK 
argument under the influence of the Timaeus. 

Socrates' desire to provide definitiuns is mentioned not only in A 6 but 
later at 1086a3 ı -b ı 3.  Aristotle's remarks here are supported by the dialogues. 
He does, however, ascribe the beginnings of scientific delinition to different 
people elsewhere : Empedocles (Physics ı 94a20 ff.), Democritus ( 1 078b ı 7  ff., 
Physics 1 94a2o ff. , de Partibus Animalium 642a24 ff.) and the Pythagoreans 
(987a ı9 ff.). 
Minor points: 

b 1 3 ;  'truth'. In English 'true' applies properly to propositional items, 
whereas in Greek it can be appıies to objects which 'really (truly)' are what 
they are. Some people in the Academy uploited this to argue for Forms; 
Aristotıe regarded !heir arguments as too bad to need refutation (see Alexander, 
78.13-1 5, 89.2-6). 

b ı9: 'natural scientists' . This is intended to sound vague, since Aristotle 
does not mean anything as methodologically specialized as modern science. 
The Presocraıic cosmologists were philosophers as much as scientists. 

b22:  'reduced'. The word has the basic meaning of linking or fastening on, 
and is used of a reductive analysis of some kind or other; cf. Theophrastus, 
Metaphysics, 6a ı S ff. 

b24 : 'reason formally' translates syl/ogizesthai, which passes from the 
informal 'discuss, reason' to the specialized 'syllogize' as a resul! of Aristotle's 
own work in logic. 

b28: 'arguments from particular to general'. This translates the adjective 
from epagog�. often translated 'induction', which is not, however, the same as 
modern induction, but more like a generalizatian from one or more convinc­
ing uamples. (See Protagoras 350, Laches 1 93 ,  Gorgias S 1 4 ,  Euıhydemus 
288-9.) 
l 078b3l- l0801 l l :  This seetion corresponds almost verbaUy to A 9, 990 
a34--991 b9.  There are, however, some puzzling minor differences (listed in 
order on p. 1 3 1 -2). 
(a)The opening passage in A 9 (990b4 ff.) gives the argument there a weaker 
conclusion than does the M version ( 1078b34 - 1 07934 ). 
(b) A new argument has been inserted at 1 079b3-1  ı .  
(c) The M version three times has a shorter expressian than the A 9 version 
(990b26-- ı o79a2 3 ;  991 a24 - 1 o79b28 ; 99 1 bs .. 1 08034). 
(d) The M version seven times expands an A expressian : 990b20-l - 1 07911 7 ;  
99 1 34 - 1 079a3 s ;  99 l al 7 - 1 079b2 J ;  99 ı aJo-ı - ı o79b34; 99 J b3 - 1 080a2;  
99ı b7 - 1 08036; 99J b9- ıosoaa .  
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(e) In three places the neuter plural expressian ta eide ('the Forms') has a 
normal slngular verb in A 9 and a plural verb in M: 990b24 - 1079a2o; 990 
b] 1 - 1079a28; 99 1a9 - 1 079b12. 
(0 In some places a third person plural in M replaces a lirst person plural in 
A 9. In the 'common part' there are 6 fırsl person plurals in A 9 replaced in 
M (990b9 ,  l l ,  16 ,  18 ,  23, 991 b7) .  Jaeger and Merlan (Merlan (3)) propose an 
ernendation al 991 b] (whieh 1 do not aecept), which would make the total 7 .  

The unimportant changes suggest that Aristotle did some stylistic retoueh­
ing when writing out his old material. The only important difference is (0, 
which ls usually taken u showing that A 9 was written when Aristotle was a 
member of the Aeademy , and M 4-S la ter, when he thought it inappropriate 
to use 'we' of Academy ideas. (See Jaeger (2) , pp. 1 7 1 -93. Bul this can be 
exaggerated; see the lntroduction, p. 83-4.) 
1078b32- 1079114: Cf. 990B34-b8 (where there is a similar textual problem). 
The Academy are aecused of trying to solve conceptual problems about 
physical objects by the introduction of Forms; bul since they treat Forms as 
just another kind of object the problems are not solved but aggravated. There 
are three main problems with this section: 

(a) Does Aristotle mean that there are more Forms than individuals, or 
more than types of individuals? The former seems to be generally accepted, 
but has the difficulty that there seems no possible way of calculaıing the 
relative numbers of Forms and objects. Besides, Aristotle knew Academy 
proofs for Forms which began from the infinite number of particulars and 
showed that definite number applied only to Forms (Alexander, 78.1 6-1 7 ;  
89.2�). Aristotle thought these arguments bad, but they would at least prevent 
his ascribing this view to the Academy ;  so it must be types of particolar that 
are in mind here. Howcver the sentence at a 2-4 is read there must be a refer­
ence to the idea that there is a Form for every general term applicable to many 
things (cf. Repub/ic S96a). 'The same name': for Aristotle the word means 
'with merely the name in common' bul Plato uses it to express the idea that 
things are 'named after' the Form whose 'name' they share-cf. Parmerıides 
l lOe, 1 33d, Timaeus 52a, Phaedo 78e. 

(b) In the corrcsponding passage in A 9,  Aristotle says that there are 'about 
as many, certainly not less' Form s than types of object. Here he claims that 
there are more. This has been taken as an indicalian of different degrees of 
politeness lawards the Academy, bu ı is belter regarded as a correction of the 
statemenı of the argument's conclusion. Perhaps Aristotle is noting that the 
One over Many argunıent (i.e. there is a Form for every general term) applies 
not only to terms for objeets bul to terms for the qualities, ete. of those 
objeets; so that there are not just as many Form s as types of object, but more, 
since there are Forms for qualities, ete. of those objeets. This would eertainly 
be supported by the faet that Aiistotle wiU shortly ( 1079a 19-b]) argue that 
the Platonists want to have Forms only for objeets, but are committed by 
their ideas to having them alsa for qualities, ete. Anather explanation is 
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possible, however (suggested to me by Professor G.E.L. Owen). One of the 
arguments Aristotie wiU mention is the Third Man, according to which any 
Form answering to a general term wiU generate an infinite number of Forms. 
So however many types of object there are, there are not only as many Forms 
corresponding, but inlinitely many more. This interpretation would be 
strengthened if the 'eternal things' are taken to be Forms and not (as usually)  
the heavenly bodies (cf. 1 0408 1  7). 

(c) Jaeger's version of the text gives the thought: there is a Form over and 
above things called by the same name, and also a Form in other cases where 
there is a One over Many. That is, there is no explicit daim that there is a 
Form in all cases of words for qualities, ete. But, as Aristotle always seems to 
assume that the One over Many has unrestricted application, I follow Ross's 
text and transiate accordingly: the One over Many will apply not only to all 
types of object but to a1J types of quality, ete. 
1079•4-1 9 :  Aristotle here refers to, without giving, a number of arguments. 
Presumably they were famüiar to his audience from his earlier work On the 
Forms. Alexander gives some of them in his commentary on the corresponding 
part of A 9. Unfortunately they cannot be given or discussed here because of 
their length and complexity. They can be found translated as fragments 3 and 
4 of On the Fo;ms in Ross's translation of Selected Fragments of Aristotle 
(vol. 1 2  of The Works of Ariıtoıle translated into English). They are discussed 
by Robin (pp. 1 5·24, 1 27-30, 1 73-90, 603·12); Cherniss ( 1 ), pp. 226-305 , 
Appendices 2,3,4,6; Wilpert (3), chapter 1 .  Cf. also Owen, 'A proof in the 
Peri ldeön', Journal of Hellenic Studies 1 951, and my article 'Forms and lirst 
principles', Phronesis 1 975 . 
1079•19-bJ:  In this difficult argument Aristotle tries to show up a contra· 
dietion in Platonist beliefs. On the one hand, the Platonists want to say that 
there are Forms not only of objects but also of qualities, ete. of objects. (This 
is uncontroversial; Aristotle refers to formal Academic arguments proving the 
existence of such Forms·-the 'argument from the object of thought' and the 
'arguments from the branches of knowledge' -but he could equally well have 
indicated the Forms of Beauty , Equal, Just, and the like, which are prominent 
in the middle dialogues.) On the other hand, the Platonists are, accbrding to 
Aristotle, committed to the belief that there are Forms only of objects. He 
tries to prove this here in two stages: 
(1)  •25·3 1 .  Forms must be objects, as opposed to qualities, ete. of objects. 
(2) a) 1.b) . Given ( 1 ), there can be Forms only for objects. This argument is 
puzzling, and no interpretation has general acceptance. There are recent dis· 
cussions by Owen (p. 1 22 of 'Dialectic and Eristic in the treatment of the 
Forms', in Aristotle on Dialect le) and Vlastos ('The •two-level paradoxes" in 
Aristotle', in Platonic Studies). My interpretation differs from theirs in making 
Arisotle's argument valid, though weaker than necessary for the conclusion 
Aristotle claims. For a detailed discussion , see my article ' Aristotle on Sub­
stance, Accident and Plato's Forms', Phronesis 1 977. 

( 1 )  a2s-J I .  Aristotle appears here to attempt to argue as far as possible 
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from premises acceptable to a Platonist. Thus he grants the Platonists that 
Forms must be of such a nature as to be participated in, and grants them their 
understanding of 'a (a particular) has the character F' as 'a participates in the 
Form of F'. (Eisewhere he dismisses 'participation' as a useless metaphor (cf. 
1079b24-6), but here it is not the Platonists' premises he is attacking but the 
conslstency of their use of them.) The example he gives of an object or sub­
stance is the Form of Double ('the original Double'), which shows that here 
Aristotle is not insisting on his own notian of object , but using an example 
which both he and the Platonist can agree is an object in the weak sense of 
being a subject of which qualities, ete. are predicated. The argument depends 
not on Aristotlc's metaphysical distinction bet ween object and quality, bul 
on the linguistic distinction between subject and predicate, which was recog­
nised not only by Aristotle but also (in a more rudimentary form) by the 
Academy. 

The argument goes : Suppose a particular, a, participates in the Form of 
Double. The Form of Double is eternal. Then it follows that a participates 

in something eternal -bul only accidentaUy. The force of 'accidentally' here 
see m s to deri ve from Aristotle 's d isiinetion between substance and accident. 
Crudely, a �ubstance term predicated of an item tells us what it is, gives i ts 
essence or what it could not lose while stili remaining that item. Aristotle's 
argument here depends on the daim (controversial, but defended by him 
elsewhere) that being eternal is not part of the nature of Plato's Form s, but is 
merely a characteristic that they could conceivably come to lose. 

The argument here consists in pointing out that participation in a Form is 
different from participation in an accident of a Form. Whatever particlpates 
in the Form of Double will in a sense participate in whatever is an accident of 
that Form-bul only in a sense. This fact is  marked by describing the latter 
sart of participation as 'accidental participation'. lt is possible thııt 'accident­
ally' here has the force of 'in a strained or derivative sense' (cf. Categories 
SBJ9). But it is more likely that 'accidentally participates' ls introduced to 
signal an 8mbiguity in the notian of participation, depending on whether a 
p8rticu18r item participates (in the proper, straightforward sense) in a Form, or 
participates ('accldentally') in the accident of a Form. Since to partielpale in 
what is the 8Ccident of a Form is not the same as to partielpale (in the proper 
sense) in 8 Form, the Platonists are wrong to infer from the fact that 'partici­
pates' picks out a relation between the individual item and the Form of Double, 
that lt also picks out a relation between that individual and the Form of 
Eternal. In other words, to predicate 'eternal' of the Form of Double is  not 
yet to introduce anather Form . Accidental participation is not participation, 
or at least is participation in a different sense. 

Aristotle's polnt is reflected to same extent in Greek grammar. 'Partlcipates 
in eternal' is odd, and would probably be heard by 8 Greek as 'participates in 
something that is in fact eternal (viz. the Form of Double)' rather than as 
'particlpates in Eternality .' 
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Aristotle's argument here relies to some extent on ordinary language; the 
distinction between subject and predicate is important for Aristotle's concept 
of an object or substance, but is not one that Plato pays much aıtention to. 
Aıistotle has shown, however, that if a term purportedly standing for a Form 
can be used to predicate an accident of a substance, then an ambiguity is 
generated in 'participates'; and if that term must be used unequivocally in the 
theory of Forms, the argument does show that substance and non�ubstance 
terms cannot both pick out Fonns, at any rate not Forms of the same kind. 

(2) aJ J .bJ .  If Forms are objects (there being, by (1 ), no Form s answering 
to terms predicated of objects), then participants in Forms must also be 
objects. This produces the required conclusion that there can be Forms only 
for objects. 

Aıistotle is here again making his argument acceptable to a Platonist by 
appealing to the principle that the word or 'name' applied to both Form and 
participants must have the same sense in its application to both. lt is assumed 
that a general term has meaning by virtue of corresponding to a single form 
possessed by the different things to which the word is applied. See Republic 
596a for the One over Many principle : there is a Form for every collection of 
things to which the same word or 'name' is applied. Aıistotle's acceptance of 
it here does not commit him to Platonic Forms, separate from the things they 
are the Forms of, merely to some common form possessed by the things to 
which a general term applies; bence in the translation 1 have put 'form' rather 
than 'Form'. 

Aristotle sets up a dilemma: either Forms and participants have a comınon 
form, or they do not. (i) If they do, then they will have something in common. 
'Two', then, will have the same sense when applied to a physical pair and when 
applied to the perfeci pair which is the Form of Two, just as it preserves the 
same sense when applied to any two selected pairs, physical or non-physical. 
(ii) If they do not, then 'F' as applied to the Form will have a different sense 
from 'F' as applied to particulars. Form and paniculars will be 'homonymous'; 
as explained in Categories chapter 1 ,  two items are homonymous if the same 
word applies to both, but not the same delinition or explanation of meaning. 

Aristotle expects the Platonist to reject (ii), for the arguments for Fonns 
would lose their interest if 'F' changed sense between Form and particulars; 
many ways of describing Forms imply that they have perfectly the character­
istics which ordinary things have imperfectly. Thus the Platonist is expected 
to choose (i), and Aristotle's argument is complete: if 'F' applies in the same 
sense to Fonns and to particulars, and Forms are objects only, then particulars 
are objects only. 

This part of the argument is open to objection on two counts. Firstly , the 
Platonist might reject (i): but deny thal the Form was F in a different and 
unrelated sense of 'F' from that in which particulars are F. Elsewhere Aristotle 
shows himself aware of Platonist arguments which exploit other possibilities. 
However, he is probably justified in ignoring them here, since they would 
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involve a rejection of the One over Many principle in the ratheı crude form 
espoused here. Even so, there remains the second objection, that Aristotle's 
argument here commits him to the implausible principle that a difference of 
categorial application of a word amounts to a difference of sense. Elsewhere 
he holds the more plausible view that this is only true of the very general 
concepts being, one, and good. 
1079bJ.I I :  In the dialogues Plato sametimes links the study of Forms with 
activities of delining and classifying, but the discussion is always on a very 
high level of generality (as for example at Republic 5 34a-i:), and Aristotle 
complains with some justilication at 1 040b24 that no believer in Forms had 
ever actually produced a delinition of one. The preseni argument (which is not 
in A 9) should be compared with Z chapters 1 0 ,  l l ,  and I S .  

I n  this argument prominence is given t o  the phrases ho esti ( 1 .6) and au to 
( 1 . 1  0), used to characterize Forms. The phrases cannot be translated on their 
own ; 1 have translated auto to X or ho estin X as 'the original X'. 11ıey are 
frequenı in the dialogues-cf. Republic S07bS· 7, Parmenide:r 1 3Sa 1 ·3, Phaedo 
6Sdl 2-e4 . Aristotle elsewhere criticizes the use of these phrases very sharply , 
taking them to be mystifications serving only to hide the fact that Forms are 
just eternal examples of the concepts they represent (997b8-1 2, I Q40bJ0-4 , 
Nicomachean I::thics 1 096aJ4.b4 ,  Eudemian Ethics 1 2 1 Ba ıo-1 4).  Here his 
objection is rather that the use of au to will not serve the desired purpose in 
defining a Form. 

Aristotle is sympathetic to the project of defining circle or man, objecting 
only to the attempt to produce a delinition which will ensure that what is 
delined is a Form. He argues that being a Form cannot be added to a delinition 
to ensure this, for it would be redundant. He asks rhetorically whether it 
would be added to some of the elemenis in the delinition, or to all of them, 
adding a reason for thinking that it must be to all of them, namely that all 
the elements used to define a Form must themselves be Forms. (The example 
he gives presumably makes the point that the Form of Man must be delined 
by the Form of Animal and the Form of Two-footed .) However, if all the 
elemen ts in a delinition of a Form are already Forms, any addition of being a 
Form would seem to be redundant. Aristotle adds a further absurd result 
(introduced by 'Besides', as though it were a further argument, but probably 
to be taken with what precedes it): if being a Form applies to absolutely any 
Form used to deline a Form, then it will have the logical role of a generic 
element in the delinition of a Form ; but this is absurd. Aristotle makes the ab­
surdity sound striking by using the phrase auto (translated 'original'), which is 
used in phrases referring to Forms bul cannot normally stand on its own. 

Aristotle's arguments are good as far as they go, but they do not prove that 
Forms cannot be objects of delinition, only that the notion of being a Form 
cannot ensure that a delinition is a delinition of a Form. 
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CHAPTER 5 

These arguments eriticize the relation of Forms to particulars. Aristotle 
examines possible ways in which Forms could contribute to, or be causes of, 
particulars, and linds that none applies, Logically this material should go into 
N, because it is part of the 'third inquiry' promised in M 1 ,  bul Aristotle puts 
it here, retaining the A 9 order, so ııs to gel the whole of the theory of Forms 
out of the way . The options are not treated in a very logical order, and the 
whole chapter is a scrappy coUection of separate arguments. 
1079b l2-IS :  Forms cannot be effıcient causes, i.e. they cannot originate 
change. This charge is also mııde at 988bJ4, 107Sb27-8 ,  107 l bl 4-1 7 . 1t may 
appear strange that Aristotle makes this charge when he is so sure elesewhere 
that Forms are only formal causes, and that Plato recognized only formal and 
material causes, in his own terminology (988a7·1 1 ,  aJ2.b6). Aristotle seems 
to be doing less than justice to Plato in complaining both that the Forms do 
not provide eflicient causation and that they do unsuccessfully try to provide 
it. However, Aristotle's own theory of the four causes rest on careful distinc­
tions of the various types of explanation that can be given, and he could justly 
complain that Plato had not made these distinctions. (See below, on 1080112-8.) 

. 1079biS-23: Forms cannot contribute to knowledge of things, because they 
are not their substance or reality. For Aristotle delinitions of what a thing is, 
which deline i ts reality, are the first principles of scientific knowledge. The 
only reason why Forms cannot be the reality of thinp is that they are not 'in' 
them: Aristotle's point seems to be thal Platonic Forms cannot fulfil the useful 
role of Aristotelian formal causes, because they are 'separate' and not, !ike 
Aristotelian forms, inherent in certain kinds of matter. This is more a con· 
frontation of two philosophical positions than an argument. Aristotle adds 
that if Forms were literaUy in things they would mııke a real contribution to 
the natures of things, but that this is not a real option, for the theory of 
Forms it presupposes is impossible. The theory was never held by Plato and 
was due to Eudoxus; here Aristotle refers to his arguments against it in the 
second book of On the Forms, of which ten arguments survive (for a discus­
sion of them see Cherniss ( 1 ), App. VII). 
1079b2J4: Aristotle is very sensitive to the use and misuse of 'from' which 
he discusses at 994a22 ff., 1092a21  ff., and which gets a whole chapter in 
his philosophical 1exicon � (chapter 24 ). His own account of ho w many senses 
or uses it has varies, but he is constant in his irritation at its use to sketch a 
connection which cannot be spelled out precisely. 
1079b24· 7:  The fırst of five arguments against Form s as 'paradigms' or models. 
A paradigm is some kind of guide for change, so this is a different claim from 
the one that Form s are themselves supposed to initiate change. 

Aristotle attacks 'participation' elsewhere as a mere empty metaphor 
(987b1 J-14 ,  992a26-8, 1 04Sb7·9). lt is used to make important statements 
about Forms, yet never given a clear cash value. 
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b26-7. Aristotle may have either or both of two things in mind here. He 
may be objecting to the way the Craftsman in the Timaeus is said to make the 
universe on the model of the Form of Living Creature, implying that this is 
mere unclear metaphor. However, Aristotle seems to exclude the Timaeus 
from his d iscussion of Plato 's use of causes, probably because of i ts mythical 
form; otherwise he could hardly say , as he does at 988a7 - l l , that Plato ne ver 
makes use of linal or efficienı causes. More probably Aristotle is thinking of 
passııges in the dialogues where craftsmen are said to make their products 
'looking towards' the Forms: Cratylus 389a-b, Republic S96b , /.aws 96Sb-c. 
As usual Aristotle is pitilessly literal with Plaıo 's metaphor. lt  is not clear, 
however, that this is reasonable here, since the passages do not require Forms 
to be 'separate', only that they have something of the role of organizing 
principles to be realized in materials; not very far from Aristotle's own cancep­
tion of productive activity. The criticism at Nicomachean Ethics 1 097a 3-1 3  
is more to the point: the form of Good is too remote and abstract to serve as 
a paradigm for any particular craft. 
1079b27-l0: Particulars can resemble Form s, as the Platonists w ant to say, 
without the relation being one of model to copy. 
1 079b] J-3: An individual like Socrates participates in more than one Form; 
merely byparticipatingin the Form of Man he participates in the Form of Animal 
and the Form of Two-footed. So he will have not one but many paradigms. l t  is 
not clear why this should be absurd , unless Aristotle is assuming that the same 
thing cannot have more than one paradigm, which is surely false. Aristotle's ex­
ample, however, suggests a more plausible point which he may be making 
(though if he is it is not explicit). If the Form of Man can be analysed into the 
Form of Animal and the Form of Two-footed, and if all form s are paradigms, 
then the Forms of Animal and of Two-footed will import redundant paradigms 
for Socrates, not needed since he already has the Form of Man. 
1 079bll-S: If there can be Forms for Forms (not just for physical objects), 
and if all Forms are paradigms, then a Form which is a paradigm will have a 
paradigm, and so be a likeness. So the same Form will be both paradigm and 
likeness. Again it is not clear just why this should be absurd. lt is probable 
that Aristotle is combining in a deliberately inappropriate way different lines 
of Platonic thought about Forms. The form of Man, say, is the paradigm for 
all earthly men. But various things can be said about Man, e.g. that Man is an 
animal. If the One over Many argument applies, then this is to predicate a 
Form of a Form, and so a Form will have a Form and thus a paradigm. This 
seems a total confusion of (i) the role of Forms as paradigms in the middle 
dialogues, (ii) their role in gen us -species divisions in the Iate dialogues, (iii) 
Forms as produced by the One over Many argument. We should probably not 
accuse Aristotle of confusion, however; the argument is like other arguments 
of his on the same lines, designed to force Plato to separate these lines of 
thought and admit that Forms as produced by each of them have little to do 
with Forms as produced by the others, since absurdity results from treating 
them together. 

1 6 1  



METAPHYSICS BOOKS M AND N 

1079bJ5-108082: This is essentially the same point as that at 1 079b (S- 17 .  
1 08082-8: Aristotle mentlons the Phaedo passage (95-105) again at  de Gener­
alione et Corruptione 3Jsb9-24, and though the discussion and the examples 
are different the criticism is the same in both places: 
(a) it is not explained how Forms can acı intermittently ; the Forms are always 
there, but things do not come into being without an acıing efficient cause. 
(b) Some things at any rate come into being without Forms bul with ordinary 
visible causes; so there is no rcason to postuiate Forms in any case. 

So Forms are neither sufficient (a) nor necessary (b) for coming into being. 
Aristotle thus clearly takes the Phaedo to claim that Forms are necessary and 
sufficient, or necessary, or sufficient, conditions for coming in to being, i.e. 
causally operative in the modern sense. 

ls this a fair interpretation of Plato? At Phaedo lO I c  Plato says that Forms 
are the only satisfactory causes or aitiııi, and that a Form of F has to be 
brought into any account of why a particular becomes F, as well as any 
account of why it is F.  Unless this is to be vacuous, Plato must be saying that 
Forms are at least necessary for a thing's coming to be or ceasing to be F, and 
in the absence of any explanation to the contrary, Aristotle is surely justified 
in taking Plato to be committed to some kind of efficient causation on the 
part of Forms. As often, Aristotle's criticism of Plato is based on Plato's 
failure to make distinctions which Aristotle himself is careful to make (in this 
case, at Physics Book II chapter 3). lt could be said that Plato's discussion in 
the Phaedo does in fact anticipate some of Aristotle's distinctions, e.g. that 
between the fınal and formal causes; Socrates desires, but cannot provide, 
teleological explanations, and insists on the use of Forms as a second-best way. 
But the Phaedo does fail to distinguish Aristotle 's efficient ca use from the 
final cause. Plato rejects examples of efficienı causation as being mere neces­
sary conditions and not truly causes (98-9), and Aristotle is surely right in 
thinking that Fonns are meanı to replace them, rather than to provide a quite 
different sort of explanation. 

Aristotle's arguments here do not imply that he thought that Plato put 
forward in so many words the absurd idea that Forms interfere in the course 
of what happens in the world (hence they are not inconsistent with the ojec­
tion at 1 079bJ 2-IS .) Rather, Aristotle takes Plato to be committed to this by 
his failure to distinguish senses of 'ca use', and he nce his failure to see that 
Forms do not provide an improvement on efficient causes, but an answer to a 
different sense of the question, 'why is x F?' 

CHAPTER 6 --CHAPTER 8, 1083b23 

The 'third inquiry' to follow the discussion of Forms does not in fact begin 
until N; the rest of M consists of various arguments against platonist theories 
of mathematical objects, not challenging the basic principles, as in chapter 2,  
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but pointing out weaknesses in existing theories. From now on, chapter divisions 
are misleading; ı have bracketed them where they do not mark a genulne 
break, and have indicated the acıual divisions of the argument by introducing 
sub-headings and by numbering arguments. 

This seetion is, unlike the next, a planned unity. The main part conslsts of 
a refutation (1 080b37- 1083a1 7) of the Platonic conceptlon of unlque Form 
numbers each of which is a collection of units of a specla1 type. The intro­
duction (chapter 6) incorporates this into a wider attack on aU platonist 
theories of mathematical objects by classifying these on varlous princlples, 
only one of which is covered by the main argument, the rest being dealt wlth 
very perfunctorily in the conclusion (1083a1 7-blJ). lt seems as if Aristotle is 
re-using an earlier essay against one speciflc theory by flttlng lt rather artl­
flciaUy lnto the antl-platonist argument of M. WhUe Aristotle is not very 
successful in extending the scope of his original broadslde, the polemic itself ls 
lmpresslve and of great lnterest. 
108oal5-37: Given the received text, this long and grammatically chaotic 
sentence produces a classiflcation which is internally lncoherent and also fails 
to answer to Arlstotle's actual argument which follows. On the traditional 
interpretation Aristotle is making a division of numbers lnto three classes: 
ı .  Numbers in an ordered series, each specifıcally different, either (a) each unit 
being likewise specifıcally different, and non-combinable with any other, or 
(b) aU units being combinable, or (c) units being comblnable wlthln a number, 
but non-combinable with units in other numbers. 
l l .  Mathematical number. 
l l l .  'That named last'. 

This produces confusion. l(b) has already (1 080a2 1 -3) been said to be like 
mathematical number, so ll seems to be identical with l(b); bul this cannot be 
the case, since there are inflnitely many instances of each mathematical 
number, whereas in any variant of 1 each number is specifıcally different. 
Further, it is not clear how ll and lll can be alternatives to ( ,  if they have 
alre:ıdy been introduced as variants within 1. And what Aristotle goes on to 
discuss is not a variety of options about numbers, but a variety of options 
about units. 

These difflculties are all cured by exicising 'or' (�!) at 8 1 8, supposing it to 
be a mislake by a seribe understandably confused by the tortuous long sentence. 
This produces the text ı have translated. What Arlstotle says is now quite clear. 
His fırst classilicatlon of platonist theories of number is : 
ı ( 1 7  -20). Each number is a specüically different member of an ordered series, 
and so is each unit, so no unit is combinable with any other. 
ll (20-3 ). Un i ts succeed one anoıher direct Iy , and any unit is comblnabıe with 
any other, as with mathematical number, where no unit is different from any 
other. 
lll  (23-35). Each number is unlque of its kind and non-comblnable with any 
other, and units in any number are combinable with units In that number, but 
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non<ombinable with units in any other number. 
IV (35-7). All three of the above types are possible. 

This now corresponds with what Aristotle proves. He does not deal with 
IV, but does not need to, since he proves that none of 1·111 is possible. He 
deals with them in the order ll, 1, lll,  showing in each case that the canception 
of units involved is inconsistent with the canception of number. 

In 1 numbers are said to be in an ordered series, each specificaUy different. 
In lll they are said to come in an ordered series and not to be produced by 
addition; and 2 is called 'the first two' and 'the original two'. lt is reasonable 
to suppose that in 1 and lll  we have the same concept, that of Form number. 
This will be borne out by the actual arguments and the use they make of 
'combinability' (see notes on ı osob3 7 ff.). 

Aristotle does not proceed to the arguments, but instead produces more 
principles of classification (see above). 
I 08oa37-b4 :  Numbers are classified as 'in' objecıs or separate from them. 
The last sentence is obscure, and the view it deseribes peculiar. Some commen­
tators have understandably bracketed it. Aristotle here insisıs that he is not 
talking about partial platonism but the view that numbers are literally in 
things, i.e. the Pythagorean view. He has trouble Iiliing the Pythagoreans into 
his classifications here since they are like platonists in one way , viz. believing 
in the reality of numbers, but unlike them in another, viz. not taking numbers 
to be distincı and separate from things. 
J OSOb4-23:  In limiting himsclf to people who treat one as a principle of 
number Arislot le is in fact including all theorics of interest to him, i.e. Pythago­
reans and all the Acadenıy theories. The thcory accepting both Form numbers 
and mathematical numbers belongs to Plato, the one accepting only mathe· 
malical numbers belongs to Speusippus, and the one identifying the two 
belongs to Xenocrates. Aristotle never names the person believing only in 
Form numbers, and this view quietly disappears (in the summing-up it is 
Xenocrates' theory which is called 'the third view' (1 08Jb2)).  lt is certainly an 
odd view, for what account could it give of mathematical statements? There is 
some temptation to follow Jaeger in excising it as a textual mistake. 
1 080b2J.J6: Aristotle points out that the same classification applies to 
geometry as weU as to arithmetic. However, since the main argunıent concerns 
only numbers, this seetion is not relevant to it, and serves only to point out, as 
an aside, that all the theories of number have objectionable analogues for 
geometry. Plato accepts two kinds of ideal geometrical object, Speusippus 
only one, and Xenocrates accepts Plato's two but identifies them. Speusippus 
accepts only geometrical objects, i.e. ideal circles, lines, ete. We would expect 
that the other class which Plato and Xenocrates accept would be geometrical 
Forms, especially if the geometrical case is to be paraUel to the case ofnumber, 
where the two dasses concerned are mathematical numbers and Form num­
bers. But in fact the class in question is called 'the objects after the Forms'. 
This is another indication that the role of the geometrical Forms was rather 
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unclear in Plato's later thought. (See the lntroduction, p. 24-26.) 
Xenocrates is criticized for saying mathematicaUy objectionable things 

about mathematical objects (cf. 1090b27-30) because of identifying them 
with Forms. Aristotle mentions two such beliefs, one geometrica1, the belief 
in indivisible lines (attacked in a polemic possibly by Aristotle), and the other 
a belief about numbers, namely that not every two ones or units make up two. 
The tatter point appears as a fault in Plato's theory ( 1082b1 6-19), but pre­
sumably Aristotle regards the error as more gross in Xenocrates, who insisted 
that this number was none the less mathematical number. 

This comprehensive introduction gives little warning that by far the largest 
part of the discussion will be devoted to the problems Plato's theory has with 
units, and that the other theories wiU not be touched on until the fina1 summing­
up. 
1080bJ7- 108 1as :  The arguments in this seetion use the not!on of 'combin­
ability' .  For Aristotle sumb/etos normally means 'comparable, i.e. measureable 
by the same unit of quantity' (or more loosely, 'comparable as items of the 
same kind' ,), but this cannot be its sense here where it is applied to units. 
From the way non�ombinability of units is introduced at 108Q81 8-20 it 
seems as though it is extended from its application to numbers, which are 
Form numbers (see notes). Since Form numbers do not have mathematical 
operations defined for them and are thus not addible, and since they are all 
specifically different, each being unique of its kind, we can formalize non­
combinability for Form numbers as foUows: 
(C = combinable, SS = specifically the same, A = addible): 
(a) - C(x,y) - ı- SS(x,y) & - A(x,y)) . 
But this is not how Aris:otle understands non�ombinability for the units in 
Form numbers. For his arguments at 1081 a1 1  ff. all presuppose that units are 
non�ombinable with one another and yet can be added in some way to make 
up numbers. For units he thus assumes something weaker than (a). Here it is 
worth noticing that he argues first against the option he listed second, namely 
that all units are combinable. This suggests that he wants to begin with com­
binability and understand non�ombinability in terms of it. Now the assump­
tions of the first argument (1 08 1 as-7) are that if units are combinable they 
are undifferentiated (i.e. specificaUy the same) and addible to make up numbers. 
So Aristotle is assuming here for units. 
(b) C(x,y) -+ ıss(x,y) & A(x,y)) . 
Aristotle does not argue for this; it probably seems obvious to him from the 
concept of a unit, which is precisely what can be counted and has no differ­
entiating feature. However, if (b) defines combinability, non�ombinability 
will be defined by 
(c) · C(x,y) -+ ı - SS(x,y) v - A(x,y)) , 
which is obviously weaker than (a). In many of the following arguments 
Aristotle ignores addibility and concentrates solely on specific difference when 
considering non-combinable units. Often he uses 'differentiated' as though it 
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simply meant 'non-combinable' (e.g. ıo82bı ff., 108Jaı.ı 7). Although he 
does not justify this, the argumcnts provide the material for a justificatlon. 
At 1081 a ı 9-20, combinable u ni ts are characterized as undifferentiated 
(C(x,y) -+ SS(x,y)) and this would entitle him to the contrapositive: if units 
are differentiated then they are not combinablo (- · SS(x,y) -+ - C(x,y)). At 
I08ıbt 2-ı 7 he says explicitly that whether uniu are differentiated or not, 
number must be counted by adding one more each time (takcn u adding a 
unit). So if he thinks that units are addible whether they are dlfferentiated or 
not, he may well feel entitled to drop the - A(x,y) from (c). He several times 
thereafter assumes that if unlts are non-combinable then they are specifically 
different (e.g. 108ıbJJ-7, 108214-9, b ı ff.). Thisgives us: - C(x,y )-+ - SS(x,y). 
This together with the contrapositive of 108ıaı9-20 gives us the bicondilional 
(d) - C(x,y) - - SS(x,y). 
(lnaddibility is not cxcluded ; it comes in at 1082b J 6-19, in a rather weak 
argument. But the bulk of the arguments rely on (d), not on (c).) 

Aristotle is thus justified in understanding non-combinability in terms of 
(d) rather than (c). But this leaves the question whether he isjustified in under· 
standing it in terms of (c) rather than (a). If the Platonists did understand 
non-combinability of units wholly as an extension of the notion as applied to 
numbers, they may have requlred (a), in which case a great many of Aristotle's 
arguments would simply misfire. Unfortunately, we have no way of knowing 
whether these arguments are in fact based on fundamental misapprehensions. 
However, this is unlikely, in view of the precision of the arguments. Besides, it 
is even harder to make sense of units that cannot be added than numbers that 
cannot be added, and even if the Platonists began with (a) they probably 
lapsed in to (c) for units, if not for numbers. 

If the above is right, the following arguments prove that Plato's Form 
numbers, each unique of its kind, cannot be made up of (non-)combinable 
units, however (non·)combinability is to be understood. Most of the argument 
is devoted to the third option, namely thal a Form number is made up of units 
combinable in the number but non-combinable with units in other numbers. 
See the lntroduction, p. 16-19,  for the suggestion that Plato probably did put 
forward this view in response to Aristotle's criticisms of the idea that Form 
numbers are made up of units. These criticisms showed that if a Form number 
ls unique of its kind, the units cannot be undifferentiated ; but any way of 
differentiating them leads lo unintelligibility or infinite regres. The counter· 
suggestion is that the units in a number can be characterized non-<:ircularly 
and non-vacuously as combinable In that number but non-combinable with 
other units. Aristotle's criticism is systematic. If (non-)combinability has 
application to units at all, there are three possible interpretations: they are all 
combinable, or all non-combinable, or they are combinable 'within the number' 
in the way demanded by Plato's theory. On the first option Form number is 
not possible. On the other two, contradictions are produced with the concept 
of Form number held by the Platonists. So none of the options is compatible 
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with belief i n  Form number. Th e  conclusion i s  that the Platoni,ts must avoid 
this attempt to patch up their theory; it is fundamentally unsalvageable. White 
the arguments are uneven, the organized ruthlessness of the whole polemic is 
impressive, and it is this that challenges comparison with Frege's Foundations 
of A;ithmetic, chapters 2 and 3 .  
108 1 15-1 7. The second option: If  all units are combinable, then since any two 
units make two, there will be many twos and two will no tonger be unique. 
But the Form number Two is unique; so on this option numbers cannot be 
Forms. What is at stake in this argument is the uniqueness of the Form number. 
Unfortunately Aristotle has not been able to resisı the opportunity to draw 
more striking absurdities from the attempt to identify repeatable numbers 
with non-repeatable Forms, and he assumes that not only are all numbers 
Forms but aU Forms numbers. But the absurdity wrung from this supposed 
identification of all Forms with numbers follows just as well from the weaker 
assumption that numbers are Forms. lt is clear that this is a potemical move on 
Aristotle's part and not a report of actual Platonic doctrine, both because 
Aristotle has to make up his own examples (compare 1 084al 4  and 25) and 
because he produces an argument that Forms mult be numbers, inept if Plato 
did in fact say that they were. (See the lntroduction, pp. 62-8). 

For a suggestion as to why Aristotle treats the second option first, see 
notes on 1080b3 7 - 1 08 1 as .  
108 1 1  1 7-bJs. Th e  first option : Although Aris to ıle say s that nobody held this 
option, he seems at b6-8 to be re fening to what someone actually said. Probably 
he is referring to informal discussions which did not reach the stage of a full­
blown theory. In any case, treatment of this option is necessary for the 
strategy of the whole section. 

In these arguments Aris to ıle assumes that units, although non-<:ombinable, 
are addible ; all that needs to be assumed about non-<:ombinability here is that 
a unit is uniquely differentiated by its position in the series of units. There is 
an interesting paraUel here with Jevons (The Principles of Science, pp. ı 53-72 ,  
cf. p. 72), who actually espouses the view sketched here, nameıy that a unit 
is, though addibıe, specifically differentiated by its position in a series. Jevons 
reasons that units are countable, and that counting two exactıy similar things 
is counting the same thing twice; so units must be differentiated by their 
position in a series, marked notationally by st ro kes ( ı ,  1 ', ı " , ı '" ete.). 
Frege (( ! ), pp. 46-8, 54-7) refutes Jevons on the ground that this canception 
of units is inconsistent with the uniqueness of each natural number; which is 
strikingly !ike the way Aristotıe refutes this option here. His strategy through­
out is to show that if numbers are Form numbers, a series of unique objects 
each specifically differcntiated by its position in a series, then the units 
making tlıem up cannot also form such a series. If units are non-combinable in 
this way, then Form numbers cannot be unique and non-<:ombinable. 
108 1 1 ı  7-2 1 :  Aristat le may be ırying to show that this canception of u ni ts will 
not fıt the intermediates; he does not complete the argument in this way in 
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the case of the third option, probably because it seems clearly analogous to 
the present argument. 
1 08 1 •2 1 -b35: 

(a) In this and the next argument Aristotle appeals to the fact that the 
natural numbers form a sequence, in which 2 is the direct successor of 1, 3 of 
2, and so on (= NS). (This is independent of their deri va tion from the Platonlst 
principles.) He shows that this is incompatible with the premise that aU units 
are non<ombinable (= NC). Here Aristotle states that NS is incompatible with 
simultaneous generatian of units in a number, using the example of 2 in order 
to appeal to Plato's own words. lt is not easy, however, to see how this is to be 
connected with NC. 

lt is tempting at first to suppose that Arlstotle means that the units in a 
number are generated simu/taneoutly with each other (= S'). But white this is 
incompatible with thelr being generated in an ordered series, it is not necessarily 
incompatible with NC, which might stiU hold if they were differentiated some 
other way. If Arlstotle means S', there is no real argument. Ross tries to 
remedy this by tuming (a) and (b) into a single argument, altering 'Besides' to 
'since'; but the resulting sentence is implausibly clumsy Greek, and Aristotle 
would be given a very bad argument: he would grant the Platonists that units in 
a number are produced simuitaneously, and then argue against them on the 
assumption that they are not produced simultaneously. 

A complete argument can be fo und for (a) if we take the point to be rather 
that the units in a number are, for the Platonists, produced simultaneously 
with that number (= S"). Aristotle does not say so, but this seems to be entalled 
by NC; if NC is true, units cannot be put together to form a number, on the 
assumption that non<ombinability implies inaddibility. (This is one passage 
which makes one slightly unhappy about Aristotle's dropping of inaddibility 
as a requirement for non<ombinable units, especially as there is a definite 
reference to Plato.) A number cannot be produced out of units ; they have to 
be created along with �he number, not one by one before the numben are 
produced. So NC -+ S". But S" -+ - (NS), because If S" holds, the place of the 
generated units in the number sequence is undetermined. But - (NS) is absurd, 
so by reductio ad absurdum NC is proved to be false. The step from S" to 
- (NS) depends on Aristotle's assumption that the sequence of natural numbers 
is one in to which the units enter-i.e. we get 1 ,  then 2 by adding a unit, 3 by 
adding anather unit, and so on. Arlstotle is thus confusing adding a unit with 
adding 1 .  Unless he is making so me such assumption it is h ard to see why the 
sequence of numbers should be upset by the simultaneous production of two 
units. 

The obvious objection to (a) is that it depends on the confusion of 1 and 
unit, but even without tracking down this specific error a Platonist might 
object that Arlstotle is wrong to conclude that the sequence of numben is 
upset by the production of units; units and numbers could form separate series 
which do not compete. Against this objection Aristotle could invoke (b) 
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(though i t  is not its explicit target). 
(b) Aristotle now lets the Platonist drop the assumption that NC -+ S". 

Even so, NC implies the absurd - (NS). If the units are not generated simul­
taneously with their iıumben, they are generated one after another in a series. 
Bul then Aristotle invokes a general principle not confined to units, namely 
that any compound of two things one of which is prior to the other, is prior 
to the second but subsequent to the first. This is, to say the least, not obviously 
true as a general principle, nor is the sense of 'prior' apparent. Aristotle is 
probably thinking of the compound of form and matter, which is prior lo 
matter bul subsequent to form ( 1029aS-7). (But even this is not quite anal­
ogous, for there Aristotle says only that since form is prior to matter it is by 
the same argument prior to the compound of form and matter, and does not 
seem to think that the same argument proves that the compound of form and 
matter must be prior to matter, which is assumed here.) Aristotle applies the 
form/matter analysis to numbers elsewhere (e.g. 1084b28-9); it seems rather 
artificial, bul he would perhaps defend it as a way to make intelligible the 
idea that numben are produced out of units. Here it gives rise to the strikingly 
absurd result that the number sequence will go: ı ,  first unit in 2, 2, second 
unlt in 2, and so on. so denying NS and thus by reductio impıying the falsity 
of NC. 

(c) A further problem even if the series of numbers and that of units are 
kept distinct. If we start with 1 ,  then 2 wiU correspond to the next unit after 
ı ,  3 to the next unit, and so on. There is thus a sense in which 2 is correlated 
with two unlts and 3 with three units, whether or not one is prepared to say 
that the number-series is actually produced by addition. But this contradicts 
the original assumption about the series of Form numbers. For if the series of 
units really begins with 1 and continues, we have : 

numbers 

units 

number of units 

2 ---. 
ı · ı "  ı "' 

2 3 4 

There are thus two units before we have 2, and similarly three units before we 
have 3, and so on. But the idea that things are 'named after' Forms is almost a 
commonplace of the classical theory of Forms, one of the purposes of which 
was to give an intelligible account of o ur use of general terms. (Cf. Phoedo 78e, 
Timoeus S2a, Pormenides 1 30e, 1 33d.) So here things come the wrong way 
round; the orlginals come after what is supposed to be named after them, and 
there ls a connict with the concept of Form number. 

(d) On the traditional interpretation of this argument,.Aristotle is unfairly 
pressing the Platonic use of 'the first one'; Plato me ant by this something !ike 
'original' and Aristotle is being unfair in taking it to mean 'flrst In a series' and 
arguing that there must therefore be a second and a third in the same series. 
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There is, however, a more interesting way to lake it. Arislot le is explicitly 
drawing an implicit consequence of (c). If there is another 2 before the 
original 2, then not only are there other twos not named after the original 
Two, but the original Two is not unique of its kind. So here Aristotle points 
out that if there is a series of different and distinct ones there will also be 
series of different and distinct twos and threes and so on; and this of course 
contradicts the assumption of the uniqueness of the Form numbers. We gel 

on es 

alternative twos 

alternative threes 

ı ı · 1 "  . .. .  • ... . 
......__ ��� ... -"' 

2 2' 2" 2"' ----- ------��--------
3 3' 3" 

b6-8 forms a parenthesis. One cannot have it both ways, and say both that 2 
comes first after ı and that there is a first and second unit after ı .  i.e. given 

one has to choose between 2 and ı '  as the successor of ı .  Aristotle seems to be 
meeting the Pıatonist who might insist that units and numbers come in differ­
ent series and do not compete, by showing that on his premises there is at ıeast 
one case where they do. This is in effect to assume that non-combinability has 
the same forcc when applied to units as to numbers. This is rather unsafe 
ground for Aristotlc, since most of his arguments depend on the assomption 
that this is not the case. 

(e) This argument is not very clear, and i ts relevance to differentiated units 
is obscured by a long digression eritkizing the Platonist method of producing 
Form numbers. Ross makes the seetion from 1 .27 a separate piece of argument, 
bu ı il is har d to see what it is supposed to prove. The course of the argument 
seems to be as foUows: if units are differentiated, then numbers cannot be 
Form numbcrs. Numbers are counted by adding on one every time : this is 
prcsented as a fundamental common-sense truth. But if so, each number will 
merely be diffcrentiated by its extra one or unit; 2 will be 'part or 3 in 
containing two of the ones or units needed to count to 3, and so on. But then 
numbers cannot be distinct , unique, and non-combinable (cf. 1082bJ4-7). 
The Pıatonist retorts to this that Form numbers are not produced by adding 
one every time; they are produced by doubling, from one and the indelinile 
two. Aristotle blocks this move by pointing out that even so he will be com­
mitted to distincı twos and threes, so that the peculiar mode of generation 
cannot save the unique and non-combinable nature of the Form numbers. lt 
is no good saying that 4 is produced by doubling from the indelinile two, and 
so is reached by a quite distinct process from that producing 3 or S. According 
to the Platonists' own account, 4 is produced from 2 by the indelinile two, so 

1 70 



NOTES 

unıess it actually contains the indelinile two (an obvious absurdity) it must 
consist of two 2s. The case is even clearer with 2 itseıf, which must contain 
two ls ,  if it is not to contain the original principles, which would be absurd . 
So the special and bizane nature of the number-production does not save the 
Platonist from having to say that numbers are made up of other numbers; so 
he will stili have different and distinct twos and threes. And since they are 
not mathematicaı numbers they must be Form numbers and so made up of 
differentiated units. But the Platonists have no possible consistent account of 
this. 
IOBi b]S - 1083•20. The third option: Since this was Plato's actual theory it 
receives most attention. ı find eight arguments; Ross finds nine, but ı follow 
Bonitz in taking ı osıa ı S-20 and 20-6 as a single u nit of argument. 

(i) 'Not just any' is Aristotle's sornewhat scornful way of describing the 
Form number made up of units combinable only within that number. The 
argument runs: 10 is made up of two Ss;  bul since 1 0  is a special sort of num­
ber, so will be the numbers making up that number, and so these Ss also must 
be made up of units combinable only within the number. But this is fatal. For 
it follows that the ı O units fall aparl int o two differenliated Ss, each of which 
makes up a special S ;  if they did not thus fall apar! , there would not be two 
Ss in 10 (ll. S-6). If !here are two different Ss in 10 then there is some re1evant  
difference between the two groups of  S units (1. 7) .  But then there i s  no  
guarantee that this i s  the only reıevant difference; given 1 0  units, there are 
many ways (2S2 in fact) of dividing them into two S s. Merely picking out two 
groups of S does not entitle us to say that we have picked out the two fives in 
10; we can alw:ıys at least ask (1. 7-9) whether there are other Ss that can be 
put together from other combinations. But if this is possible (for it would be 
strange (1. 9) if !here were some arbitrary restriction on the ways the units in 
ı O could be put together), !hen surely these Ss can be put together to form 
more than one 10? O. 1 0). If there can be more than two special Ss in ı o, they 
can make up more than one 10,  and so the original special ıo cannot be the 
unique ıo. Bul !hen what ı o do they make up? Or is !here another ı o in the 
original 1 0? (ll. 10-1 1 ) .  

Lines 1 l - l S  defend the ascription t o  the Platonists o f  the idea that special 
Form numbers can be made up of other special numbers. This is implied by 
what they avowedly hold about the indelinile two: it produces two twos to 
make fo ur, so they do believe that !here are two twos in fo ur, so they might 
as well accept that there are two fives in ten. This points out that a Pıatonist 
has to be inconsistent even to accept the premises of this argument, which 
accepts from the start that some Form numbers are repeatable and made up of 
other numbers. The argument only works against someone who thought that 
in 'S + S =  10', ' 1 0' stood for the unique number 10, but had also not worried 
about the doub1e appearance of 'S '. 

(ii) How can a number like 2 be a unity, on this option? l t  fails all the con· 
ditions Aristot1e accepts for a thing's being a gen u ine unity. The Platonists just 
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present us with a collection of units, and a collection is not an entity over and 
above its members. This is a simple anti-platonist point, and Aristotle adds ex­
amples to show that it is not limited to units. This general point is rather weak 
here; afıer aU, the combinability of units was designed, among other things, 
to account for the unity of a number, and Aristotle is just denying this without 
argument. He returns more effectively to this problem in (iv) and (viii); all 
seem to be developments of a single eUiptical sentencı: at 992a 1 -2 :  'Wiıy is a 
number, when taken aU together, one?' Cf. the lntroduction, p. 1 6- 1 7 .  

(iii) This is a bafflingly bad argument. l t  seems to go as follows: i f  numbers 
are Forms then, sirice some numbers make up and so produce others, we will 
have to say that some Forms make up and so produce other Forms. Since the 
units in the numbers behave like the numbers, the same is true of them, so 
they will be Form s too. So Forms will be composed of other Forms; but this 
is absurd, if we consider that the things the Forms are Forms of will also be 
composed of other things. If the Form of Man is composed of the form of 
Animal, a man will be partly composed of an aninıal. 

Nearly every step here is dubious or plainly indefensible. Worse, the main 
line of thought has nothing to do with units. They enter the argument only by 
the dubious second step: units produce other units in the way the correspond­
ing numbers produce other numbers, so since numbcrs are Forms units are 
Form s too. This is plainly a non sequitur. Besides, it is not a problem proprietary 
to the units of this option, i.e. difrerentiated units. Perhaps it was put in this 
seetion by mistake by an editor, and the argument itself has gol garbled in the 
process. 

(iv) ll is clear from the fact thal this objection occurs here (and is developed 
also in (ii) and (viii)) that Arisıotle thinks thal this option is more artificial 
in its differentiating of un i ts lhan the first option. Wlıereas that merely required 
that uniıs be differentiated by their position in a series in a fairly straightfor­
ward way, the preseni option demands that units be differentiated in a very 
o bscure f ashion. 

The point here is treated more ıhoroughly undcr (viii); all thal is peculiar 
to this argumcnt is a rather dubious slide from talk of numbers being equal to 
talk of what is equal in numbers--i.e . a move from two numbers (sets of units) 
being equal to there being no difference between the uniıs. (This does not 
follow - theıe might be some way of differentiating the units, which Aristotle 
has not ruled out.) Aristotle wants to show that difference between numbers 
cannot be a difference in the units, and tries to do so by showing that same­
ness of number entails sameness of units in the number. A Plalonist might 
object that the qucstion was simply being begged, since they did not accept 
this (and Aristotle knew this cf. J 093b2 1 -3).  

(v) If any two things can be counted to make up a two (something we are 
supposed to lake for granted as a common-sense assomption), then the Platon­
ists cannot be righl to posit a difference of kind between units in different 
nunıbers. Aristotle gives an example: Can you make 2 from one unit in 2 and 
one in 3?  
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The units are tagged to �how which number they are combinable within . I f  X 
is a number, as it ought to be since it is made up of two perfectly good units, 
it creates problems. lt ought to come between 2 and 3, but there is no number 
between 2 and 3 (not in Aristotle's sense of 'number'). But to deny that there 
is any such number as X is to deny that any two units make up a number. 
Aristotle represents this as nying in the face of comman sense; 'we say' 
appeals to what anyone would say , not to ideas of his own. Most people thin k 
that you can count two items, however hetcrogeneous, but the Platonists are 
commitled to saying that not every two mathematical units make up a two. 
However, this is just w hat a Platonist would say, and would appear to be the 
whole point of the theory of non-combinable units; so is not the argument 
question-bcgging? Strictly, perhaps; but Aristat le succeeds in making the im­
portant point that a Platonist can give no account of why X is not a number. 
The theory of non-combinable units either allows numbers which are not 
proper Form numbers or rules them out, but can give no good reason for 
doing so .  

(vi) If  2 and 3 are specificaUy different (which a s  Forms they have t o  be) 
then 3, being bigger by ı than 2, wiU 'contain' a number equal to 2 and so 
not be differentiated from 2. But if there is a 'fırst and second number', 
i.e. if numbers are Forms and come in a series, there cannot be a number 
identical with 2 in 3. This seems superficial at first glance; one wants 
Aristotle to sart out what might be meant by 'contain' and 'part of' before 
deciding that the Platonist is committed to objectionable results. Worse, 
the argument seems to have not h ing to do with units. The re may, however, 
be a reference to the topic of this seetion in the use of the word 'equal', 
A Platonist acccpting the third option would only be able to say of two 
numbers that they were or were not made up of units of the same kind. He 
could not say that two numbers were equal, or contained an equal number 
of units, without faOing back on the circularity that the theory was designed 
to avoid : using number to deline the un i ts in number. All he could come 
out with would be the unhelpful statement that the numbers were different. 
But surely a good theory of number should save the intuitive statement 
that 3 is a larger number than 2 .  Aristotle is not being nalve here, as is 
oftcn assumed ; he is insisting, as does Frege, that a good philosophical 
analysis of number should answer to , or at least not faU foul of, our every­
day use of the concept. 

(vii) This argument is introduced by the 'heading' that Forms cannot 
be numbers. lt is clear, however, from the argumcnt that this is not what 
is proved at aU . lt is concerned only with the way numbers have to be 
Forms, for Plato, to be consistent with one view of units. lt is not even an 
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argument that numbers cannot be Forms, since it inuoduces a reason why 
the Platonists are right to say what they do, since they insist that numbers 
are different in kind. Perhaps the argument just has a wrong 'title'. There is 
certainly something wrong in the text, because the commentatar pseudo­
Aiexander read some text which we do not possess, allhough the argument 
as we have it is not incomplete. 

Aristotle points out that non-combinable units are required if numbers 
are to be Forms, and so unique; if units are all identical there wiU be many 
2s, Js, and so on, whereas one point of the theory of Form numbers was to 
preserve the uniqueness of each number. So Aristotle ironically praises 
Plato for his consistency in sticking to the consequences of his theory, but 
points out that these are flagrantly false. Plato has to deny that we count 
by means of a single repeated operation--about as fundamental a fact as 
one could deny. But to admit this means giving up the generatian from one 
and the indelinile two. In fact it is not clear that Plato regarded this mode 
of generatian as having anything to do with the way we count. Aristotle is 
on surer ground in criticizing the Platonists for manufacturing ideal num· 
bers to account for ow ability to count, since they take adding one to be a 
different process from that of reaching a different number. Aristotle is 
surely right to be contemptuous of this: we can give an intelligible account 
of how we can be doing the same thing in two different ways, or under 
different descriptions, without appealing to distinct objects for the different 
descriptions. 

(viii) The last and best version of the point treated in (ii) and (iv). 
This time Aristotle demolishes systematically the idea that a unit can have 
a differentia. Numbers cannot differ qualitatively, only in quantity, i.e. by 
being bigger or smaller than or equal to one another. But this difference in 
quantity cannot apply to units, for if units could be bigger or smaller than 
other u ni ts, !hen two numbers whose units were in 1 :  1 correlation could 
stili di ffer in that one had bigger un i ts than the other. Aristotle regards this 
as self-evidently absurd; the difference of combinability that the Platonists 
appeal to (cf. 1 09Jb2 1 ·3) was meant to avoid such an absurdity. The only 
alternative is that units differ qualitatively. Aristotle rules this out in two 
stages: 
(a) they cannot differ qualitatively as this notion applies to numbers. 1 lake 
it that Aristotle is saying here that differences of quality between numbers, 
like being prime as opposed to being composite, are merely shorthand for 
differences in quantitative relations between numbers (being or not being 
divisible by other numbers). If units differed in this way, the qualitative 
difference would always be translatable out into a quantitative difference; 
but this has alıeady been shown to be impossible (cf. 1 020b2·8). 
(b) If  the Platonist is driven back to saying that units have an ultimate, sui 
generis differentiation, this is not intelligible. He can give no reasonable 
account of how this can be so on his own principles. Aristotle does not 
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deny outright the possibility of such a difference, like that between red 
and yellow; he merely insists that it must be rationally accounted for. lt is 
no good just saying that units are ineffably different, without being able to 
give a coherent account on one's principles of how they are. Otherwise no 
real tlaim has been put forward , merely an implausible assertion. 

Aristotle's treatment of the third option is less satisfactory than his 
treatment of the other two; some of the arguments are obscure or of 
doubtful relevance. But they do make the essential point :  the theory has 
not been saved by the sophistication of the theory of non<ombinable units. 
The notion of combinability offers no way between the Scylla of circularity 
and the Charybdis of vacuity . 
108311 7-20: In his summing-up Aristotle again says that 'Forms are 
numbers', buı the conıcxt makes it clear that this is a mislake or not to be 
taken seriously, since it is the theory that n um ben are Form s that has been 
the subject of criticism. 
1 08312().h l :  Aristotle now gives a lightning refutation of Speusippus' 
theory of mathematical number, which gives him his conclusion : if separate 
numbers must be either Form numbers (Plato) or mathematical numbers 
(Speusippus) and both are impossible, then numbers cannot be separate at 
all. Formally there is nothing wrong with the construction of the argument 
as a whule, but some awkwardness in Aristotle's adaptation of his original 
material to serve the needs of a wider argument shows clearly in the vast 
disproportion between the pages just devoted to Plato and the few lines 
given to Speusippus. 

Both theory and criticism confuse one and unit. Speusippus in accepting 
only mathematical number takes there to be inlinitely many units which 
combine into infinitely many twos and threes, ete. Aristotle's objection is 
usually understood to be that since all the ones or units derive from an original 
one, so should the many ıwos and threes deri ve from an original two and three, 
since a 'lirst' should have a second and third. This is rather weak : why should 
what applies to one apply to two and the other numbers? Units are what 
numbers are made up of, not themselves numbers. lt is more probable that 
Arisıoıle's argument is that Speusippu� is inconsistenı to rejecı Form numbers 
and yel retain the derivation of numbers from one and the indelinile two. 
11ıese principles are supposcd to produce Form numbers, and these are the 
'originals' of the many twos, threes, ete. Speusippus, by clinging to a line of 
thought which gives him the original one as head of a series of units, is com­
mitted without realizing it to an original two, three, ete ., and this is incon­
sistent with his rejecıion of Forms. Ttıere is some indication that Xenocrates 
used this argument ıoo (cf. 1 086a5-9), bul used it ıo support his identilication 
of Form number with mathematical number. 
1083b t -8: Xenocrates gets even less space, but this is more reasonable, since 
his ıheory, identifying Form numbers and methcmatical numbers, inherits the 
problems of both theories and does not require a separate critique. 
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1083b8-19:  The Pythagoreans are dealt with briefiy, because their refusal to 
separate number from things puts them outside the line of thought just discus­
sed. lt is interesting that Aristotle does not here attribute to them an outright 
explicit identification of things with numbers, but infers this from the fact 
that they treat mathematics as directly descriptive of the world (this is also 
Plato's complaint about them in Republic Book VII). Hence they confuse the 
indivisibüity of units, which is a canceptual demand, with physical indivisibily 
of objects counted or measured. 
108]b J9-23: This is the conclusion of Aristotle's whole argument. In fact only 
one of the alternatives has been argued with any thoroughness; see notes to 

the beginning of chapter 6. 

CHAPTER 8, 1083b23-CHAPTER 9 ,  1086B21 

This seetion contrasts sharply with the last; it is an unconnected string of argu­
ments beginning and ending abruptly and with no connecting topic. The argu­
ments are in a rougher state than the preceding ones, and more of them are 
weak, crabbed, or baffiing. Some seem to be preliminary versions of arguments 
which are given a more satisfactory form elsewhere in M-N. All this suggests 
that this seetion is a collection of notes for lectures, at different stages of 
polishing, probably put together and perhaps even inserted here by an editor 
(the fırst arguments appear to continue the theme of the last section, units, 
but this is a superficial link only). However, whether or not Aristotle meant 

them to stand here and in this form, they are appropriate to M, continuing the 
attacks on platonist theories of mathematical objects. Many of them appear 
mysterious because they are directed against specifıc targets which are now 
lost, and, for the same reason, it is sometimes impossible to know whether 
Aristotle's criticism is quite fair to the opponent. 
108Jb2J-36: This draws out diffıculties in combining two Platonist ideas, 
namely the concept of numbers as se ts of units and the derivation of numbers 
from one and the indefinite ıwo. Aristotle asks how the unils in the numbers 
are to be produced from these principles, in particular the units in 2 and 3,  
and se ts up a dilemma. 

(a) b2S-30. Suppose some units come from the great and some from the 
smail. But if the work of producing units in the numbers generated is to be 
divided between the ıwo factors of the great and the smaU then (i) each unit 
wül not come from all the elemenıs, and, further, ıhere wiU be a gratuitious 
difference of type between the units : 2, for example, will be made up of two 
units of different (indeed opposed) types. This argument applies to the second 
principle only under the deseliption 'the great and smaU', and would not apply 
to it as deseribed as, for example, 'the indelinile two'. The notes on N chapter 
ı (especially the notes on ıOB7b4-ı 2 and bı 2-33) discuss further the fact thal 
many of Aristolle's argumenıs apply to the Platonist second principle only 
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u nder one of i ts descriptions. The preseni argument raises a further po int: is 
it not a misunderstanding to talk about 'the great and the smail' as though 
they were two separable factors? Plato's 'great and smail' was meant lo be a 
single factor. Aristotle's move here (which he makes elsewhere) has frequently 
been criticized as sheer misconception. Aristotle could defend himself by 
clalming that the idea of a single principle which is great and smail is incoherent, 
and that the only sensible way to understand Plato's words is to lake his prin­
ciple to be a conjunction of the great and the sman (see notes on l 087b4. 1 2). 

(ii) There is an extra problem with odd numbers like 3.  Even if one unit is 
produced by each of the great and the smail, the re is an extra u nit left over, 
making the number odd. What produces it? Aristotle suggests that the original 
one, the first principle, has to step in here. Actually this seems to have been 
something like the way the Platonists themselves thought of it (see Jntro­
duction, p. 49-5 ı ). So Aristotle's point is not a successful point against the 
Platonist account (unless he is daiming that it is absurd for the two princi­
ples to work separately; bul that is not the announced topic of the argu­
ment). lt would be attractive if Arislot le 's po int here were an objection to the 
confusion of one and unit that results in the idea of an 'odd unit'; a unit 
which when added makes a group odd-membered is not itself odd (we cannot 
ask, 'Which is the odd unit?'). Bu ı Aristotle subscribes to this confusion him­
self (cf. (b) (ii) below), so unfortunately it is not his targel here. 

(b) b]0-6. Suppose, on the other hand, that each unit comes from both the 
great and the sman. Then we stili gel objectionable results. (i) The first unit 
produced will be the fırst unitary determinate product of the great and smail. 
But this should defıne the number 2, the fırst definite product of the infınitely 
doubling element. So the Platonists have no way of distinguishing 2 from the 
fınt of its units. 

(ii) But in fact the first unit in 2 is prior to 2. (This is the common-sense 
point that 2 min us ı is ı ,  with the confusion of one and unit already see n.) So 
since 2 is a Form, its first unit, being prior to it, must be its Form, and so be 
'the Form of a Form'. (On the assumption that if A is prior to B, A must be 
the Form of B ,  see ıos2a32 and my article mentioncd in the noteson 1079a1 4-
19.  A Platonist might well rcject this part of the argument; but the rest does 
not depend on it.) Also, since the first unit in 2 is prior to 2, it must be pro­
duced before 2, but where from? The indefınite two only doubles, so it can 
produce only twos, so it cannot produce a unit or one. I f  the Platonists are 
going to maintain that units in numbers, as well as numbers, are produced 
from !heir principles, the n ı here will be the awk ward result that the ur. i ts have 
to be produced before the numbers are. A Platonist might object that the pro­
duction of units is supposed to be part of the production of numbers, not 
something in competition with it, but in default of a precise account Arislot le 
is surely justified in trying to pin the theory down exactly and in finding an 
incoherence here. 

These arguments may seem at first sight inept, since the Platonist prin-
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ciples were supposed to produce numbers, not units in numbers, and Aristotle's 
complaint looks rather like a complaint that a machine cannot properly be 
said to produce boxes of eggs if the re is no answer to the question of how it 
produces the eggs. But Aristotle has in fact shown that the Academy's deriv­
ation of numbers from their principles has no obvious connection with !heir 
concept of numben as sets of units, and that the most obvious ways of con­
necting !hem lead to absurdity. 
108JbJ6- 1084b2 :  Aristotle now sets up a dilemma which faces the platonist 
who takes numben to be 'separate' from the items they are the numbers of. 
According to Aristotle, he is commilted either to (a) the existence of an 
inlinite number, of which he can give no account, or to (b) an arbitrary and 
absurd limitation of the number-series. (a) is dealt with in 108432-1 0 ,  and 
(b) from a1 o  to bı. 

Aristotle here wants to force the platonist to agree that either the number­
series is inlinite, in which case there must be an actual inlinite plurality of 
numbers, or it is linite, and therefore stops at some arbitrary n, both alter­
natives being absurd. Aristotle's dilemma may seem to be a false one, even 
without the benelit of the work on inlinity of nineteenth-century mathe­
maticians. Surely one can accept that there are inlinitely many numbers 
without accepting that this inlinity actually has a number that could be given; 
one could insist that the number-series does not e nd with any n, eve n an 
inlinite n, but continues for ever. Aristotle himself adapts this approach to 
the question in his treatment of the inlinite in Physics Book l (especiaUy 
207a)).b i S): number goes on to inlinity in the sense that you can always go 
on adding to any number you reach, not in the sense that there alıeady 
exists a number which is the number of the infinitely many additions that can 
be made. Arislot le would probably say, however, that the Platonists could not 
deal with the problem in this way , because they arç committed to an actual, 
not a potential infini te. That this was Plato 's view appears clearly from the 
Physics discussion and the care Aristotle takes to insist that on his interpret­
ation the numbers that go on for ever are not 'se para te' from the process of 
adding. Presumably this is why he takes care here to insist that the dilemma 
holds against those who do make number 'separate'. Because of their platon­
ism, the Academy can only understand the inlinite continuation of the number­
series as the existence of an actual infinity of numbers, and so they have either 
to answer the question what sort of number this infinity has, or to accept that 
the number series is finite. 

(a) a2-1 . If the platonist accepts the existence of an actual infinity of 
numbers, then he faces two problems in daiming that there is a number of 
that infinity, i.e. an infinite number. 

(i) Any number is odd or even, but the infinite number is neither. Why? 
Aristotle does not give a reason for this, but he adds, presumably as support, 
the fact that the Platonist generatian of numbers is always the generatian of 
an odd or even number. (See lntroduction, pp. 5 2-3.) He thus shows that the 
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Platonists have no way of showing that the inlinite number is either odd or 
even. However, is this not to assume the point at issue, namely that the in­
linite number is neither? Why should we not identify the inlinite number with 
one of the odd or even numbers produced? Aristotle does not say, but he would 
probably think himself entitled to refuse to do this in the absence of a Platonist 
proof that any number produced was the number of aU the numbers. Of course 
a Platonist could insist that if there is an actual inlinity of numbers then there 
is an inlinite number of that plurality , whether or not we can show it to be 
odd or even. Aristotle would probably reject the notion of a number that we 
could never consuuct as uninteUigible. This is to some extent a matter of 
temperament ; other philosophers have been convinced that there is an inlinite 
number, and that o ur inability to mak e sense of it (sin ce we could never show 
it to be odd or eve n, i.e. what we mean by 'number') should merely lead us to 
marvet at the ineffability of inlinity (see Pascal, Pense'es, Everyman ed., 
p.  343). 

(ii) a1-10. If numbers are Forms then the inlinite number wiU be the Form 
of something. Bul whether it is taken to be the Form of perceptible items or 
items of another kind, this contradicts the Platonists' understanding of the 
theory of Forms as weD as what is reasonable. (This is clearly the general drift, 
though the last sentence, and the reference to arranging Forms, are unclear to 
me.) Presumably what is unfortunate for a Platonist is the fact that such a 
Form would be a Form of an inlinite plurality ; but the idea of a Form of 
what is inlinite conllicts with the notion that a Form is essentially a principle 
of limit and linitude. At Philebus 1 6d-e Plato apparently says that it is only 
when we cease to consider a thing as an instance of a Form, and attend to i ts 
individual peculiarities, that we are 'letting it go into the infinite'. 

J 
(b) a ı o-b2. The idea that the number-series only goes as far as a certain 

oint, and then stops, is obviously bizarre, and should ligure only as an 
obviously unacceptable alternative to the assumption (a). Aristotle, however, 
uses the opportunity to list some objections to the daim that the Platonist 
number-series stopped at 1 O. The se are not strictly appropriate (see the 
lntroduction, pp. 54-S) , and are disproportionately long. 

(i) aı ı- 1 7 .  If Forms are to be identilied with numbers, then there must 
be more than ten numbers because there are more than ten Forms. This 
argument is often produced as evidence that Plato did in fact identify Forms 
with numbers, but is surely rather a rudely debunking interpretation of what 
Plato said and omitted to say about numbers, expressly intended to produce 
absurdities (as is true of all the arguments in this set). If Aristotle were report­
ing Plato's own words, he would not have had to make up his own examples (con­
Uast 1. 14 with 1. 25). There is a problem with 'in these' (1. 16). If this just 
means 'among the numbers 1 -1 0' it is hard to see the force of'but . . .  stili'. Ross 
suggests that Aristotle means also to refer to the numbers in the numbers 1 - 1 0  
(e.g. the 2 and 3 in  4 ,  the 2, 3 ,  and 4 in  S,  ete.). The trouble with this i s  that 
it is incoherent to suppose that there are only ten numbers, but that these 
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numbers, which are all thal there are, also contain more numbers. However, 
Aristoıle is probably scrutinizing all possibilities, whether or not they are 
absurd on the Platonist premises; so he probably is suggesting that the nurn­
hers 1 -1 O wiU soon run out, even if we stretch the list a bit by adding the 
numbers that these numbers contain.  

(ii) aJ 8-2 1 .  Aristotle here argues: If  Three is Man (the Form of Man), then 
every three is Man , for all threes are sirnilar- that is, there is no relevant 
difference which would make it reasonable for one (or more) three to be Man 
while the others are not. (This interpretation of the words in brackets seems lo 
me more plausible than the idea that Aristoıle is still talking about the numbers 
in the numbers 1 - 1 0, for there are not infinitely many of these. This does have 
the consequence that this argument does not really address itself to the limit­
ation of numbers to 1 0). If every three is Man, then there are infinitely many 
men (since there are infinitely many threes). Further, if every three is Man, 
then each man will be Man , i.e . the Form of Man. If not, there will stili be 
infinitely many men. This argumen t shows ingenuity, which is sornewhat mis­
placed, since a Platonist would simply refuse to admit that the Form of Man, 
which is unique, could be identified with a three which was repeatable . He 
would accuse Aristoıle of confusing the unique Form number Three with 
repeatable mathematical threes. 

(iii) a2 ı -s .  Another absurdity easily got from identifying Forms with 
numbers; the example is again Aristotle's own (cf. 1 . 14). 

(iv) a2s-1. This is true enough, but does not imply that Plato explicitly 
denied that Form numbers went beyond 1 0, merely that he did not see the 
necessity for some kind of theoretical account of the fact that they did so. 

(v) a27-9. This is clearly out of place, and belongs in chapter S. Displace­
ment is not very surprising, considering the state of this section. Ross makes 
it relevant by taking 'Forms' to mean 'Form numbers', but this is surely 
wrong, for there is no warning of this, and the paraUel at 1 080a2-8 tells 
against it. 

(vi) aı9.b2. Aristotle here criticizes the way that the Platonists talk of 
'the dekad' and its properties, thereby addinp: another objectionable item 
to their overcrowded supersensible universe. He also complains that although 
they daim that it is 'complete' they do not in facı have any rational grounds 
for treating it as a unitary object . He sketches their grounds for calling it 
complete in a way which seems designed to make them sound silly and arbi­
tary, and clearly insufficient to establish the dekad as a genuinely interesting 
mathematical object . A long fragment of Speusippus (fr. 4 Lang) defends 
respect for the dekad because of the many interesting mathematical facts that 
are exemplilied within it. Ei ı her Aristotle wrote this criticism before Speusippus 
wrote his fragment 4, or else he regards Speusippus' reasons as mere rationaliz­
ations--rightly, since this stress on the dekad is mathematicaUy sterile and is 
surely due to pre-mathematical intuitions that make 1 0-based counting 
systems common and 'natural'. 

Aristotle's references to the Platonists' grounds for the completeness of 
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the dek ad are tan talizingiy half-informative, probably because they are deslgned 
to suggest mere silllness. The void seems to have been elucidated by the 'space' 
between numbers, or perhaps by the 'gap' in the middle of even numbers when 
these are represented as two rows of units with no unit in the middle to 'stop' 
the lnlinitely progressing series. (CC. Physics 2 1 Jb27, where Aristotle is laiking 
about the Pythagoreans.) Theophrastus (Metaphysics 6a2s-bJ) says that space, 
the void, and the inlinlte were derived from the indelinile two alone without 
one. One on its own produced, among other things, soul; this suggests that this 
is not a rational or even rationalized mathematical project, but more like a 
fanclful asslgnment of various things to the principles on a mystical basis. 
Proportion is introduced in a more sophisticated way : examples can be found 
withln the dekad of the three most important types of proportion, arithmetic 
( 1 ,  2, 3), geometric (2, 4 ,  8) and harmonic (2, 3 , 6). Speusippus in his fragment 4 
points out morc of the same sort of fact. For the connectlon of one with the 
odd, see the lntroduction , pp. 49-S l .  We have scrappy evidence for the identi­
fication of the principles with the contrasts of good/bad and rest/motion 
(change). (Cf. Eudemus (Gaiser(l ),  pp. 536-7, and 988al4-1 5 .) However, we 
know very little about the sort of 'derivation within the dekad' hinted at in 
this passage. From these re marks of Aristotle's it would seem that this is just 
as well. 

The last sentence is obscure and textually difficult.  The 'fust indivisible 
line' seems to be Plato 's w ay of describing the point (see lntroduction, pp. 25-6). 
Aristotle appears to be referring to a further way of taking the dekad as 
complete: identification of the series 1 -2-34 with that ofpoint-line-plane-solid. 
This goes with representing the dek ad in the form of a 'tetraktys', i.e . 

• 
• 

• 
• • 

• 
• • 

• 
• 

a Pythagorean idea which ligures in Speusippus' dlscussion of the dekad, but 
obviously has li tt le to do with the ordinary uı:e of the numbers 1-1 O. lt is 
quite probable that Plato's ideas about the generatian of numbers and ge­
ometrical objects made some contact with this kind of Pythagorean fantasy , 
but we have no good evidence that this contact was anything but incldental ; 
Plato would naturally see here foreshadowings of the systematic ideas he was 
trying to present. 
1084b2-l2: This is a long and comparatively well-worked-<ıut critici�m designed 
to show a basic error in the Academy's way of deriving number. By tracing the 
error to its roots, Aristotle hopes to remove the need to be puzzled by the 
apparent problems it engenders. The fırst question, whet.her one is prior to 
number or vice versa, leads naturally into a wider discussion of the way in 
which one can be said to be a principle of number. The discussion illustrates 
clearly the confusions in the Platonists' conception of their one. Since these 
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are easy to make in Greek , where to hen coven 'one', 'the one', and 'unity', 
it is the more to Aristotle's eredil that he distinguishes two logicaUy different 
things the Platonists were trying to say by means of an expressian which for 
him as well as for them was undifferentiated between them. 

Aristotle begins by remarking that the ones or units of which a number is 
made up stand to the number, in his own terms, as matter to form. So, 
'Which comes first?' cannot be answered as it stands; it depends on the point 
of view from which it is asked. In one sense the ones or units come first, 
because the number results from adding them. But in another sense the 
number comes first, since we can definitely identify a group of units only by 
knowing how many of them there are; it is their number that idenliftes a 
group of units as a group of so many units. Aristotle is thus saying that the 
Platonists went wrong through failing to distinguish two senses in which the 
question can be answercd, and trying to make their one prior in both at once. 
The Platonist one has to be one in the sense of being the matter, the ones or 
units out of which a number is made, and also by being the form, the formal 
unity of a set of units. So it has to be form and matter in the same way at the 
same time; bu ı this is an incoherent demand, and the concept of the Platonist 
one is built on a confusion.  

Aristotle sornewhat complicates this straightforward line of thought by 
developing, without clearly distinguishing it, the further idea that of these 
two senses one, that of form, has a better daim to be prior than the other. 
He uses the example of right and acute angles as a case where of two things A 
and B, A is prior in the sense of form and B in the sense of matter, and A is 
prior in a more basic sense than B. (The same example is used in Z chapters 1 0  
and 1 1 ,  where the form/matter distinction is used in a discussion o f  the ways 
in which the delinitions of parts are parts of a delinition of the whole.) Acute 
angles can be regarded as the matter of right angles, since they are what a right 

angle is 'made up or and can be 'divided into'; they are prior in the way 

materials are prior to a finished object. A right angle, however, is presupposed 

in the delinition of an acute angle, whereas its own delinition is independent 
of that of an acute angle, and it is 'detenninate' (a right angle is 90" , an acute 
angle is simply any angle between o• and 90" ) ;  so it is prior in the sense of 
form. This cxample shows that the form/matter contrast does not apply par· 
ticularly well to mathematical ideas. The characterization of angles as matter 
relies on a not very appropriate metaphor, and its weakness is shown even 
more clearly by the impossibility of applying this example with any clarity to 
the point that one is prior to number in the two senses of fonn and matter. 

At ll. 20-3 Aristotle supports the claim of formal priority in anather 
way. Form is acıuality ; a number does actually have a formal principle of 
unity. Matter is rather the range of a thing's potentialities; so to say that there 
are 3 units is just to say that we can count that unit three times. Units do not 
have actual existence ; their existence is merely potential and is dependent on 
o ur actually counting. So, since for Aristotle what is actual is always prior to 
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whal is merely poıential, the existence of the number as a unity is prior to the 
existence of the units in it. There has to be a number with the formal proper· 
ties of 3 for us to be able to count up to 3 and so actualize 3 units. Here 
again Aristotle's philosophical terminology is sornewhat unilluminating when 
applied to numbers and units. 

b 1 S :  Ro ss in his not e argues convincingly that the ellipse should be supplied 
as in the translation. One would suppose at. lirst reading thal the poinl is that 
universal , particular, and element are indivisible in different ways. Bul, as 
Ross argues, no good sense can be given to 'indivisible in time', which this 
reading produces. 

b2S·8: Aristotle m ay me an that the Plalonists treated un i ts as matter of nu m· 
bers in the way they treated points as matter of lines; or he may mean that in 
thinking of units as the matter of number they were succumbing to the temp· 
tation to think of a number as made up of u ni ts in a crude way as though units 
were groups of mysteriously disembodied points. Either way he is implying 
that a platonist canception produces an inappropriate and misleading model. 

b24 ff. : Aristotle ought to be saying: (i) as mathematicians, the Platonists 
were concerned with units, and also (ii) as philosophers, with the formal unity 
of numbers, but since they combined the two viewpoints they produced a con· 
fused hybrid of both conceptions, namely thcir one. But in fact he compli· 
cates matters by putting a confusion into both arms, so that his point comes 
out in the following way : (i) as mathematicians, what they made prior was the 
unit (though looked at another way this is really nol prior but the reverse, 
what is prior being the formal unity of the number), and (ii) as philosophers, 
they were interested in the formal unity of a number (but also treated it as if 
it were a part of the number, i.e. a unit). In both cases their one had to be 
both fonn and matter, though in fact it cannot be both. Aristotle has sorne­
what spoiled his point here, since what he is claiming is that the Academy 
were similarly confused from both viewpoints, whereas the 'cause of their 
error' as it appeared from 1 .  2 3 ,  seemed to be the illicil combination of two 
independently unobjectionable viewpoints. Compare 992a32 for Aristotle's 
complaint that philosophy in the Academy has become mathematics, which 
he regards as a serious confusion. 
1084bJ2 - 1 0851 1 :  This and the following two argumı:nts seem to be pre· 
liminary versions of arguments elsewhere , and are all crabbcd and obscure . 
This one attempts to show that for the Academy the units in 2 musı be prior 
to 2, thus creating embarrassment for their claim to have a rational theory 
of number, in which 2 should follow 1 .  The argument is obscure, however. If 
the fınt one differs from the other ones or units merely in being a lirst princi· 
ple, the n the units in 2, say, will be more like it than they are like 2, and so 
they will be prior to 2. What could be meant by 'more like' here is quite 
opaque. According to the MSS., what makes the original one different is that 
it is 'wilhout position', but this makes the argument even more obscure. 
None of the proposed alterations is very convincing. lt does not seem as 
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though any ernendation could redeem the argument, which looks like a vague 
and unsatisfactory version of the kind of argument at I 08 1 a1 7-bJJ ,  to the 
effect that, if units are produced in a series, this will interfere with the produc­
tion of the number-series in the proper way. Cf. (a) and (d) in particular. 
1085•1-l: This looks like a sketch for the argument at 1 082b l 1 · 1 6 ,  which is 
framed more sharply and effectively. 
1085•3-7: Another sketch rather like the fırst of these three arguments; 
perhaps an embryonic form of the argument at  1081  b6-8. 
108S•7-b4: A quite unconnected topic begins, that of the Academy's account 
of geometrical objects and the production of objects in each of the three di· 
mensions. Most of these arguments have occurred already in the seetion of 
A 9 (99 ı b9 -99Ja ı o) replaced by M-N. They show remarkable lack of develop­
ment in comparison with the arguments about units, which have developed 
in precision and scope. 
1085•9-20: This answers to 992a ı 0-ı 9, where, however, Aristotle talks not of 
producing objects from the principles but of reducing objects to the principles. 
This seems to make no important difference, suggesting that the distinction 
between the 'way up' and the 'way down' from the principles was perhaps 
not so im portant as some modern theories about the unwritten doctrines imply. 

The objection is the same in both places: the Academy account of the gen· 
cration of geometrical objects misrepresents the relation between dimensions. 
If lines, planes, and solids are produced from different versions of the great 
and smail as their matter, there are two possibilities, both objectionable. If  
the matters for the different dimensions are themselves different, then objects 
in one dimension will be generically different from objects in another, and 
there will be no connection between them; but this is absurd in view of 
mathematical practice. Buı if they are merely more determinate specifıcations 
of what is one and the same matter, then lines, planes, and solids will all be the 
same sort of thing. The Academy cannot stop the relation between the 
dimensions from becoming too tight or too loose. Thıs brings out well that 
the noıions of form and matter (which are whaı are involved here, even if the 
Academy d id not use the acıual words) are completely unfıtted to·express the 
production of geometrical objects, and obscure the fact that the relation 
beıween dimensions is neither that of genus to species nor that of exclusive 
genera. 

In the A 9 passage Aristotle adds the point that numbers are also supposed 
to come from the great and smail, but do not seem to fıt into the scheme at 
all. Here he omits this, because he is concentrating on geometrical objects, but 
adds the point that there is dispute over the formal principle as well as the 
material one (this is developed at 1 085a3 ı  ff. ) ,  and that necessary deıails like 
angles are unprovided for in the Academy's unsuitable canceptual scheme. 
ıoasal0-3: This corresponds to 992b J -9,  and Aristotle recurs to the point 
again at 1 088a l 7-2 1 .  He accuses the Academy of taking the various forms of 
the great and smail to be what numbers and magnitudes are made from,  
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whereas they are in facı aı ıributes that numbers and magnitudes have. The 
Platonists, however, probably did not daim in so many words that numbers 
and magnitudes were made out of the various forms of the great and smaU. lt 
is likely that Aristotle is taking this to be a consequence of !heir account in 
terms of 'generation' or production, and that he is, as usual, insisting on taking 
Platonist terms in !heir straip;htforward and literal scnse . 
I OSS•ll·l l :  An apparently intrusive point. If one believes in the real existence 
of universals, as platonists do, then one has to accept that the Form (assumed 
here to function as a universal) is preseni in its instances. Bul how can Animal, 
or One, be preseni in many instances? This point appears to have nothing to 
do with geometrical objects, or indeed with the topic of M·N at all, in spite of 
the cxample of one. lt  is possible that this argument is merely out of place (cf. 
1 084a29·9). However, it is just possible that !here is in fact a connection with 
the preseni conteı.;t, though it is not actuaUy drawn. For a platonist, the gen us, 
'great and smail' will have to have actual existence in each of i ts kinds, 'broad 
and narrow', ete. That is, for a platonist 'broad and narrow' should directly 
imply 'great and smail', which it obviously does not. 11ıis poinı would be 
linked with the prcvious point that the Academy can give no coherent account 
of the rclation betwecn the dimensions, and leave it conveniently unexplained. 
Aristotle himself avoids this problem by taking the genus to have merely 
potcntial existence in its species. 11ıis interpretation has difficulty with the 
example of one, for numbers are not species of the genus one ; bul the example 
of Animal supports it. l t  is probable, considering the state of this section, that 
the argument as wc have it is not complete. 
IOSSI] J.b4:  This repeats the earlier argunıent at a1-20, but with a differenı 
poinı, for Aristotle appeals not jusı to the unsatisfactory Academy relation 
between the matters of the different dimensions, bul the more general prin­
ciple that things which come from the same principles or elemenis and are not 
differcntiated are identical. Aristotle uscs this form of argument elsewhere, 
chielly to prove that Plato must identify Form s and numbers (see lntroduction, 
pp. 64-8). All that are added here are some remarks on the variant modes of 
generation. The person who tried to generatc geometrical objecıs from the 
point and a sorı of pseudo-plurality is generally thought to be Speusippus; 
the nexı few arguments are all directcd against hinı. 
108Sb4-l4: These arguments are all aimed at theories generally agreed to be 
those of Speusippus. 11ıcy all daim to show that his variations on Plato 's 
theories not only do not successfully evade the original problems, but actually 
add more of their own. One criticism surprisingly abscnt here, though it would 
have come in well aftcr the last fcw arguments, is the complaint that Speusip­
pus, in producing objects of differenı dinıensions from quite separate matters, 
ma kes his universe a merc series of episodes, like a bad tragedy. This criticism 
appears la ter, in a less appropriate place (1 090b 1 9-20) as well as in A (1 07 5 
b3 7 - 1 076a3) .  
ıossb4- 1 2: Aristotlc is  not nccessarily daiming that Speusippus said nothing 
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on the subject , merely thal he has no independent ratianale for his thcory, 
which is just a way of trying to avoid the problems atıaching to the indelinile 
two. Wc do not know who 'some' are who generated number from 'a particular 
plurality'; probably the rcfcrencc is to informal Acadcmy discussions. Since 
two is the lirst examplc of plurality, this view clearly collapscs in to the original 
thcory cmploying two. (Aristotlc is simplifying matters by understanding the 
indelinilc two as just a kind of two.) Plurality in general is Speusippus' own 
candidate to replace the indelinile two. Aristotle claims that this alternative 
inherits all the problcnıs facing Plato, and in the nexl seetion adds an objection 
peculiar to Spcusippus. 
ı ossb t l-23: Here Aristotle claims thal no coherenı accounı is possible of 
ho w un i ts comc from one and plurality. He succeeds in proving this, but one 
can suspcct that perhaps Spcusippus did not clainı to derive units from one 
and plurality, only numbers. lt is a pity that we do not k now what exactly 
Speusippus said, but in view of the argumcnts above, at 1 08Jb2J.J6, to show 
that Plato cannot coherenlly dcrive units from his principles, it seems unlikely 
that either Plato or Speusippus had said anything delinite on this topic; other­
wise Aristotle would hardly produce a priori arguments to show that it musı 
be impossiblc. 

The argument plays on the difliculty in seeing how plurality could con­
tributc anything lawards the formatian of a unit, since a unit is precisely what 
cannot be pluralized ; so it secms that plurality cannot be a factor in the pro· 
duction of units. One way out of this is to say that it can, in the sense that a 
u nit is a delinite and indivisiblc part of a plurality; so u ni ts can be analysed as 
one and part of plurality. Arislot le rejccts this on t w o grounds. rirstly, it 
leaves out what we want to know, namely how plurality, not pariS of it, can 
ligure in the analysis of a unit. Secondly, sincc 'a plurality of indivisible parts' 
is just what is meant by number, the account imports 'anothcr number', i.e. it 
is circular. This at lirst see m s puzzling. What is circular in using number to 
deline unit? Perhaps Aristotle has become confuscd about the object of his 
criticism. Bul the argument would have force if Speusippus had defined 
number in terms of units, as plurality of indivisible parts; for it wou/d then be 
circular to deline the units in terms of the plurality of indivisible paris which 
is the number. Unfortunately wc do not know if Speusippus did this or not. 
1 08Sb2J-7 : This is introduccd as though paraUel to the criticism of Plato's 
theory at 1 08JbJ6 ff., but is in fact quite different. Aristotle is drawing a 
distinction probably not found in his opponent's account, and demanding that 
he commit himself to one or other of the alternatives. He does not here, how­
ever, add any arguments to show that the option of 'inlinite plurality' is objel"­
tionable. By this is presumably meant 'bare plurality', the indeterminate 
possibility of taking more. 'Finite plurality' presumably refers to plurality in 
the sense of a determinate plurality of units, as in the tası argument, which 
!hen scrves to point out the objection to this option. If so, the status of this 
argument depends directly on that of the last, since if Speusippus did not 
accept such 'linite plurality' they are both iU-directed. 
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ı ossb27-l4: A problem proprietary to Speusippus' generatian of the ge· 
omeirical magnitudes. If the formal principle is the point, how it is legitlmate 
to talk as though ılıere were more than one point? Aristotle derisively suggests 
that points could be produced from the origina' point and a sort of indelinile 
distance ; but anyway this would not be paraUel to the production of units, 
because magnitudes are not made up of indivisible parts as numbers are. Aris· 
totle here scems to be complaining that this theory of Speusippus violates 
mathematical usage; bul since he has said that Speusippus treats mathematical 
objects in a way appropriate to mathematics this must be uncharacteristic. 
Perhaps Speusippus had made unfortunate remarks about 'the point'. 
ı ossbJ4- 108612 1 :  A summing-up, ending with a quotation as Aristotle's 
lectures often do. This conclusion is surprising at the end of a rough and 
untidy section, and may be an all-purpose summing-up used at the end of 
some versions of M or parts of it. lt is quite a good conclusion to a course on 
the troubles that arise with the Academy's theories of number. Dlfferent mem· 
bers of the Academy are said to be righl on some points, but Aristotle stresses 
his repeated theme that the Academy's theories are wrong in fundamentals, 
and that the right way to challenge them is to eriticize their initial assumptions. 

There is a problem about the points which Aristotle accepts as correct in 
the Academy . Plato is right to keep Forms and numbers separate; Speuslppus 
is right to reject Forms; Xenocrates is right to identify Forms and numbers on 
the ground that both come from the same principles without differentiation. 
How can Plato and Xenocrates both be right? Either Aristotle is writing care· 
lessly, or he means that both were right to accept their conclusions gi�en their 
premises, since Xenocrates is thinking of fo orms and numbers in the context of 
the principles, not in the context of Plato 's original arguments. 

CHAPTER 9, 1 08682 1 -end 

Tiıere is  a very abrupt break, and this seetion returns to the programme of 
chapter 1 ,  but also effects the transition to the 'third inquiry' mentioned 
there. See the lntroduction, p. 8 1 -88, for a discussion of Jaeger's theorles 
about the structure of M-N, based on the prominence of this break. The first 
sen te nce is abrupt and should be taken with the last sentence of the previous 
section; Aristotle, having finished with numbers (the second inquiry) now goes 
on to principles and causes (the third inquiry). The topic is not taken up at 
once, however, and the rest of M is something of a parenthesis before the third 
inquiry is taken up in N. 

Chapter 9 harks back to chapter 1 in i ts terms of reference : thus the third 
inquiry ls represented as being whether numbers and Forms are themselves the 
promlsed 'causes' (the formulation in chapter 1 ). Chapter 9, however, also 
mentions the principles of Forms and numbers, and it is these principles which 
in fact receive most aliention in N. Because chapter 9 returns to the same 
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ground as chapter ı ,  Jaeger took it to be an (earlier) doublet of chapter ı ,  and 
found evidence for this in the fact thal, while both refer lo the Physics, only 
chapter ı refers to the Oater) Metaplıysics ZHe. Bul chapter 9 does not repeat 
w hat was said in chapter ı ;  chapler 1 classifies types of platonism, whereas 
chapter 9 begins by emphasizing the third inquiry , namely the inquiry in to 
principles and elements. The references to the Physics are also in fact different. 
In chapter 1 . .t,ristotle refers to the Physics and Z HEl for a discussion of the 
matter and form of physical objects as opposed to abstract objects. In chapter 
9 the reference is to the Physics discussion of principles and causes of physical 
objecıs, and Z He is not relevant. 

The reference to people who posit only nıathematical nunıbers (and treat 
them as causes), i.e. to Speusippus, is taken up in N at 1 090a2 ff., and IQ92b8 
ff. Aristotle does not deal with l'onns as causes in N; his arguments against 
them in this role are to be found in M S ,  no do u bt because the material in M 
4-S has been taken over whotesale from A 9. This means that there is a gap 
here, and it is perhaps because of this that Aristotle here launches a short 
digression on Forms. lt refers back to the M 4 discussion, bul is not a doublet 
of it  (the reference to Socrates, for example, could hardly be understood 
except as a reference to a previous discussion), and the whole argument is 
designed not, as before, to deseribe the theory of Forms, bul rather to subject 
it to lethal criticism, by showing that its very formulation involves a con tra­
diction. Drawing on the materials of his discussion in chapter 4, Aristotle 
claims that the two inteUectual antecedents he there posited for the theory 
(the flux argument and Socrates' search for delinitions) together lead to a 
self-contradictory search for items which are both universals aııd particulars. 
Tiıis shorl dismissal of Forms is characteristic of M-N, where Aristotle has 
liıtle time for them. The faults in Aristotle's criticism here lie not in the form 
of his argument, but in the premise on which it is based, namely, that his dis­
cussion in chapter 4 gives a sound analysis of the intcllectual nıotivation 
behind the theory of !-'orms. 

CHAPTE R 1 0  

This chapter is a separate discussion . Aristotle examines a problem which 
confronts not only the Academy bu ı also himself; he had discussed the diffı­
culty (without o ffering a solution) in Book B ( I OQJaS-1 7 ,  the twelfth problem; 
cf. also the ninth problem, 999b24 - 1 000S4) .  In the twelfth problem, the 
dilemma was as follows: if first principles and elemenis are universals, they 
will not be real objects, since a real object is always individual, a 'this' and not 
a 'such'. Dut if they are individuals, there can be no knowledge of them, for 
knowledge always requires a universaL The problem as stated here is not 
exactly the same ; it is that if real objects are such as to have separate existence, 
their principles cannot, apparently, be either universal or individuaL The two 

1 88 



NOTES 

problems com e dow n to the same difficulty ; however: if a certain class of 
items is tııken to be basic, and to have favoured ontological status, then if 
these basic items are particulars, there is a difficulty if they have to have 
principles or elemenis into which they can be analysed, and which are there­
fore in so me sense mo re basic than they are . Aristotle here se ts up the apparent 
dilemma arising when one tries to characterize the elemenis of one's basic 
particulars, whether the tatter are Forms, as for Plato, or, as for him, living 
organic individuals. 

1 f the elemen ts are individuals (option (a)) the n (i) each will be a me re 
'this' and not a 'such' of any kind ; being one in number it will not be the same 
in kind as any thing else (it will not 'share its name'; cf. the ninth problem in 
8). They will thus be bare particulars; general terms will not properly apply to 
them, and (though Aristotle does not draw this conclusion) they will strictly 
be rererents only of logically proper naınes. (This raises many interesting 
issues over the semantics of the theory of Forms and what Plato took them to 
be; but ılıere is no scope to devetop these here.) The sentence in brackets is 
odd, bul probably refers to Forms, considered as the principles of the things 
they are Forms of; Aristotle points out that the Platonists do actually say that 
the Form is unique in each case, and this confırms his a priori argument that 
the principle or element in each case must be unique. 

(ii) nıe elemenis will no t be knowable. nıis is an obvious extension from 
the last point; knowledge involves more than just apprehension of an individual 
as an individual, but requires a universal. We migh t expect Aristotle to give as 
his example knowledge of general concepts, such as redness, as opposed to 
perception of red objects; but in fact he gives examplesofconneciions between 
concepts, e.g. between being a triangle and having angles equal to two right 
angles. These examples suggest that by knowledge Aristotle has in mind pre­
dominantly what is ( 1 )  knowledge of what must be the case, not what con­
tingently happens to be the case and (2) knowledge of connections or infer­
ences. Tiıis raises problems with his solution of the problem of how individuals 
can after all be knowable (see below). 

The second half of the dilemma (option (b)) is dealt with more quickly. Jf  
the principles of basic particulars are universals, then either universals will be 
more basic than particulars, or basic particulars will have principles that are 
less basic than they are. (cf. JOJ8bJ4- I OJ9aJ.)  Aristotle regards both alter­
natives as obviously unacceptable both to himself and to a Platonist. 

Aristotle sums up the problem at 1 087114-7 ,  and characıeristically draws a 
distinctlon which enables us to see that the difficulty is only apparent and 
that the dilemma can thus be overcome. It  is the fırst horn that he tries to 
break . According to him the trouble lies in accepting the platonist premise 
that over and above the individuals sharing a common form there is a separate 
extra entity, the Form. The Platonists assume that the only satisfactory way 
to explain the fact that things share a cummon form and common name is to 
posit another thing over and above them, the Form. Bul if one accepts that a 
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separate Form is necessary to explain this fact, then one ıs ın a dilemma: 
one 's basic particulars cannot have principles or elemen ts. This is true both 
for the Platonist, whose basic particulars are Forms, and for the Aristotelian, 
whose basic particulars are living organic individuals. (Hence the problem is 
carefully presented as one shared by Plato and Aristotle alike.) If one's basic 
particulars are Forms, then any attempt to give them principles will fail, 
because it can only result in manufacturing more Forms. For Forms to have 
principles they must have something in common; but then all we can bring in 
to account for this is anather Form, and we never get beyand Forms. Dut on 
the other hand, even if one rejects Forms as ontologically basic, stili, as long as 
one retains the platonist assumption that a shared comman form of individuals 
implies a separate Form, one can give no coherent accounı of the principles or 
elemeniS or one's basic particulars as being either universals or individuals. 

Aristotle tries to show, though not in much detail, that this result is not 
inevitable; if we reject the platonist assumption then there can be elemenis of 
basic particulars without their being Forms. 

( 1 )  Things can be one in kind and share a comman form without there 
being an extra entity over and above them to explain the fact of their sharing 
a comman form. There can be many elemenu or Jetters of the same kind, e.g. 
many As, w ithout this implying either that the re is a Form of A or a mysterious 
universal A. Tokens can be tokens of the same type without this leading to the 
manufacture of an exalted status for the type over and above its tokens and 
separate and independent of them. lt is wrong to assume that things cannot 

.. 

share a comman form without there being anather thing to explain this. 
The ideas in this passage are of great interest as regards Aristotle's theory 

of form. Here he seems to agree that basic particulars (individual men, horses, 
ete.) can have forms, as long as these are ·not taken to be separate from the 
things they are the forms of, like Platonic Forms; and further, these forms can 
be regarded as lint principles of the individuals they are the forms of, and are 
individuals. The lirst point is familiar from Aristotle's writings elsewhere, and 
the second is familiar also in the idea that forms provide a type of explanation 
or 'formal cause'. The claim that these non-separable forms are nevertheless 
individuals enables Aristotle to escape from the preseni dilemma, but it preseniS 
difficulties. Firstly , how can such non-separable individual forms be element s 
of their partlculars? (Arlstotle might avoid this problem , if we can lake his 
words at a 4-S to imply that it is wrong to think of forms as being elemenis at 
all; but as they stand his words apply only to Platonic Forms.) Secondly , how 
can this passage be reconciled with Aristotle's insistence elsewhere that what is 
individual has separate existence? The problems raised here go beyand the 
scope of this commentary, but it is at any ra te clear that this passage is not a 
final and considered treatment of the diflicultiP.s facing Aristotle's theory of 
form. 

(2) The problem that if the elemen ts are individual they will not be know· 
able is solved in a way which is meant to establish that there can in a sense be 
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knowledge of individuals. Aristoıle appeals to his distinction betwcen acıuality 
and potentiality: knowledge of the universal is merely potential, and is only 
actualized when individuals are brought into the picture. To have knowledge 
of A is to be able to recognize particular shapes as being eııamples of A; only 
when faced by somc such shape is the grammarian acrually knowing an A. 
Aristotlc's discussion and eııamplcs are rcminiscent of his discussion at de 
Anima 4 t 7aı ı  ff. 

Arlstotle apparently w an ts to say that s ince the re is a sen se in which knowl­
edge is of individuals, we do not have to say that the elemen ts or first principles 
are unknowable if they are individuals. Bul it is not clear thal establishing that 
individuals are knowable in this sense can solve the problem Aristotle has 
presented. ı sh all mention only two problems raised by this tantalizing passage. 

( 1 )  Aristotlc has established that ı can know an individual token A in that 
my recognition of it as an A is an actualization of my knowledge of the (Iy pe) 
A. Bul are we entitled to call this simple recognition an instance of knowledge 
al all? Aristotle's eumples which indicated that knowledge musı be of uni­
versals ( 1 086bJ4-7) involved reasoning and connections between concepts, not 
the mere recognition of instances of a single concept. Further, the paradigms 
of knowledge offered the re seemed to be instances of necessary truth , whereas 
'this is an A' is a simple matter of fact. The examples in terms of which Aris­
toıle offers his solution are so differcnt from those he employs in setting the 
problem thı�t he seems unclear about what the conditions for knowledge are 
to be. 

(2) lt is not clear how Aristotle's answer to the problem of how the ele­
menis or first principles are knowable can be reconciled with his daim that 
they are individuals (though not with separate existence, like Platonic Forms). 
Aristotle has shown that ılıere is a sense in which there is knowledge of 
individuals, namely, in the sense in which the individual is known by the 
actualization of the (merely potential) knowledge of the universal. But if we 
apply this to knowledge of the lirst principles or elements, we lind that 
these do after all have universals prior to them in �ome way (since knowledge 
of them is necessary for there to be knowledge of the elements), and we 
seem to be back with the second horn of the original dilemma. Thus, al­
though what Aristotle says here does not contradict his often-repeated 
daim that knowledge is of the universal, ncither could it b� said to solve 
the preseni problem. 

Jaeger claims that in this argument Aristotle's use of the words 'reality as 
we want to deseribe it' show that Aristotle is speaking as a Platonist, that 
the argument applies only to Platonists who 'presuppose Plato 's canception 
of substance' ,  and that the result is lo distinguish two kinds of Platonist, 
those who accept the theory of Forms and those like Aristotle who do not. 
Jaeger puts some weight on this conclusion in his daıing of M 9-10.  Neither 
of his claims holds, however. Aristotle's use of the lirst person does not 
prove that he is speaking as a Platonist; he might as well be arguing from 
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his own independent standpoint. But in faı:t 'we' here must ı:over all 
parties to the discussion, Platonists and non-Piatonists, or the argument 
loses all force. Jaeger also claims that 'reality' here must be suprasensible 
reality, or the following words, 'and in the way in which individual existing 
things are said to be separate' 'would be meaningless' (i.e., presumably, 
uselessly tautologous). However, 'and' in Greek (kai) has a well-established 
use not to introduce a new point but to amplify what goes before (that is 
why 1 have not translated it). What follows the 'and' cannot contrast with 
the platonist's view, or the argument would faU apart; but it might well 
amplify a notion of scparate existence which Aristotle and Plato share. 
Only so does the argument do what it is supposed to do. Jaeger claims that 
if we do not understand the objects under discussion to be Platonic Forms, 
we shall miss the point of the dilemma, because only so will 'reality as we 
Platonists understand it' be destroycd. But Aristotle cxplicitly says that 
this argument applies both to those who acı:ept Forms and to those who 
do not. 

On elemenis and leıters, see notes on 1088b J 4-3S . 
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N contains many striking parallels with Mı·taphyricr 1\ .  Many themes treated 
in N also turn up in 1\: rejeı.:tion of two ı.:ontraries as fırst principles, a theory 
of three first principles, and a discussion of the scnse in which not-being is a 
prinı.:iple (i\ chapter 2);  insistenı.:e that the universal causes do not really 
exist in the way individuals do (chapter S); discussion of fırst principles and 
the good (chapters 1 and 10) .  There are also parallels in detail: compare i\ 
I 072b30-- 107Ja3 with N I092a t 1 - 1 7 ;  i\ 107Sb l 3-14 with N 1088b t 4-1 6 ;  
i\ 1 075b37 1 076ll4 with N 1090b t 3-20; i\ 1075a34-6 with N 109t b3S-7; 
" t 07sbt -ı ı with N to9t b t t - 1 2 ; " 1075328-34 with N 1087a 29-b4 .  

1 do not think however, that this suffices t o  show that N a s  i t  stands is an 
independent treatise, as has been claimed. Arislot le seems to be quarrying the 
same materials for criticisms of other (N) and for his own constructive account 
(A).  Moreover, i\ ı.:ontains one paraUel with M also (compare i\ 1069a 3 3-6 
with 1076a ı 9-22). And N contains parallels with, and affınities to, other 
trealises (Categnries, Metaphysics ı and 9, Physics ı ,  de Caelo). 

CH APTE R 1 

This chapter faUs into three paris (each of which assumes acquaintancc with 
other paris of Aristotle's work). Aristotle criticizes systematically flrst the 
Academy's account of the opposition between the first principles from which 
they derive ma themalical objects, the n their account of each of the principles 
in turn. 
ı 0878 29-b33. The opposition of the two prinı.:iples 
1 087&29-b4: Aristotle's point here is not complicated, but it is made hard to 
follow by the broken course of the argument and the dirficulty of grasping 
what is meant by key phrases, espccially 'as being something else'. Greek per­
mits a compressian here which is inevitably cryptic in English , bul to bring out 
the meaning morı: fully would invulve paraphrase rather than translation. 

The contrast drawn between just being tl> and being tl> as being something 
else is the contrast between being ıı subject of attributes and being attributed 
of a subject. 'White' does not pick out something which is a subject of at tributes 
in its uwn right ;  there is not just white, but white things, so a thing is white as 
being something else (an object of sonıe kind). Aristutle's point here is that 
the Platonists say that their prinı.:iples are contraries, but this implies a cuntra­
dictlon, for contrııries are attributed to a subject underlying them and are 
not themselves subjects, whereas principles have to be subjects not attribut­
able to any further subject.  

The course of the argument is broken up by the two points ı have put in 
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brackets. 11ıe lirst is illustrative, and is mcrely unfortunately placed ; the 
second is a different argument and is out of place. Ilere 1 set out the stages of 
the argument with comments. 

(a) a29-3 1 .  The principles of unchanging as well as changing objects (and 
so of Forms and numbers) are taken to be contraries. By 'everybody' Aristotle 
means not the man in the street bul previous philosophers who have put for­
ward schemes of eııplanation of the nature of things. He implies that the 
Academy have come to give their principles a role like that of the fundamental 
opposites in Presocralic cosmologies. 

(b) a) J -2 .  11ıe principle of everything cannot have anything prior to it. 
The Academy's principles were designed to be the ultimate terms of explan­
ation by which all kinds of eııisting items were to be explained. 

(c) a32-6. A subject of an attribute is prior to an attribute, so since there is 
nothing prior to the principle of everything it cannot be the attribute of any 
subject . An item like white presupposes things that are white; the fact that one 
can talk about white on its own without overtly mentioning things that are 
white does not remove the fact that the white things are prior to the white 
which is attributed to them. 

(d)a36-b2 .  Contraries, however, are prime examples of items which are 
attributes of a subject and not themselves subjects. Aristotle here appeals to 
his analysis of change in the Plıysics, book 1 .  Change is always between 
contraries: a thing changes from F to not-F or not-F to F, bul this change 
implies an underlying subject which remains through the change. A change 
from being green to being red is properly to be spelt out as change from being 
a green apple (leaf, plum, ete.) to being a red apple , ete. llıere is always a 
subiect of the change, and the contraries presuppose it because it is the subject 
which changes from one contrary to the other. Presumably Aristotle says that 
contraries are the best examples of items that presuppose an underlying 
subject which are not themselves subjects, because of his own lengthy demon­
sıration in Physics book 1 .  

(e) b34. So whatever the principle of everything may be , i t  is not a con­
trary. So the supposed Academy principles cannot in fact be the ultima te 
principles of things, si nce they are contraries. 
Two points about this argument: 
(i) l t  applies to the Academy's principles only in so far as they were taken to 
be contraries, and so only under some of their descriptions-equal/unequal, 
same/other, ete. The argument does not apply to them when deseribed as one 
and the indelinile two, for example. Aristotle will shortly complain that under 
some of their descriptions they are not proper contraries eve n for the Academy. 
(ii) The argument might seem to be making an unjustified equation of logical 
and ontological priority. Surely the priority of subject to attribute is language­
relative, whereas the Academy were concerned with substantial metaphysics? 
Aristotle, however, regards the subject/atıribute distinction as itself a fact of 
some metaphysical importance, which language reflects and does not create. 
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The Academy are not just using unfortunatc expressions bul getiing things 
onıologically backwards. 

The short argument at ı 087b ı -2 that breaks the line of thought has to be 
filled out by reference to the Physics at 189a32-3 (perhaps that is why it is in 
its preseni unsuitable position, by atıraction to the reference to the Plıysics 
in the main argumenl). A real objecı has no contrary (neither Socraıes nor 
man has a contrary -cf. Categories 3b24-7). So contraries cannot be real 
objects. So real objects cannot come from contraries, or real objects would 
come from objects with less claim than they to reality. 
ı 087b4- 1 2 :  In daiming thal the Academy make one of the principles matter 
(cf. 987b l 8-20) Aristotle does not necessarily mean that the Academy explicitly 
used the terms 'form' and 'maıter', bul that he is judging them to have at­
tempted unsuccessfully with their two principles to do the job that Aris­
totelian form and matter do successfuUy . Much of the criticism in the last 
third of this chapter, and chapter 2, consists of pointing this out in various 
ways. (cf. Physics 1 87al 2-20, 1 89b8-16,  1 9 l b3 S - 1 92a2 s ,  for morc of this 
sort of criticism .) 

Aristotle here distinguishes Plato , who derives numbers from 'the unequal' 
(a variant on 'the great and smail'), from Speusippus, who derives them from 
'plurality'. He claims that the two theories are not parallel, as they might seem 
to be, since while Speusippus' plurality is a single factor, Plato's unequal is 
really two numericaUy distinct factors, though defined as one. Aristotle often 
caUs 'the great and smail' 'the great and the smail' and treats it as two factors. 
This is usually taken as misunderstanding of the fact that Plato's second 
principle was conceived of as indeterminate duality, progression towards the 
great and the smail. But this argument shows that Aristotle is quite aware of 
this. His point is that while you can define any two things as one thing, you do 
not thereby make them numerically one thing. Nothing can be the great and 
the smail ; so to caU one thing 'the great and smail' is for Aristotle just a trivial 
verbal move which fails to establish that there can actually be any such single 
factor. (This passage does not conflict with Physics ı 92a ı ı - 1 2 ,  where Aris­
tolle complains that Plato does not have two factors although he calls his 
factor a two. The point the re is that the nominal distinctness of the great and 
s ma U does not establish the required t wo logically different factors (like 
matter and privation) with different functions.) 

In this passage equal is mysteriously equated whh one. This may be a 
textual error (see notes on the text), but may be right - - 1092a)S.bı indicates 
that the Academy identified one and equal with a casualness Aristotle finds 
maddening. cr. also ı os6a7-ı ı .  
ı 087b ı 2-33: Aristotle here claims that no ne o f  the Academy's way of character­
izing the first principles give� a genuine contrariety. His point must be that 
although the Academy claim that their principles are contraries, none of the 
formulations of the theory adequately expresses this, and so no adequate 
theory has been formulated. His criticisms are aU aimed at actual Academy 
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descriptions of the principles. 'Great and smail', 'many and few', and 'e ıı;ceed­
ing and eıı;ceeded' are all rejected because they oppose two factors, not a single 
factor, to one. Among the single candidates, Aristotle prefers 'plurality' ,  as 
being the nearest to a contrary to one; but since the true contrary of plurality 
is fewness, there stili results the absurdity that one will be a few. (Tiıe Greek 
po/us, covering both 'much' and 'many' ,  facilitates this step in Greek.)  

Aristotle's arguments seem at fırst rather linguistic in nature. Surely the 
Platonists were not making a claim about the meanings of terms; thelr claim 
is much nıore likely to have been to the effect that the different terms em­
ployed did in fact refer to two principles which were opposed. Aristotle may 
well, therefore, be confusing a claim about reference with a claim about mean­
ing in pointing out that the terms used are not contradictories. He does claim, 
however, that these terminological variations remove no real problems, only 
verbal ones (ll. 1 8-2 1 ).  lt is possible that changes of description had been 
employed as a means of avoiding diffıcullies, and that shifts between 'in­
defınite two', 'plurality', ete. represent attempts to meetdiffıculties. Aristotle's 
tactics here are recognizable also in his lengthy criticisms of the second principle 
in the last third of this chapter and in chapter 2, and frequently the same 
doubt arises: how relevant is Aristotle's criticism of a logically anomalous use 
of 'unequal', for example, to the actual Academy conception of the second 
principle? lt is obviously open to a supporter of the Academy to point to the 
use made of the principle in the theory (even in the few fragments we possess) 
and claim that this is what Aristotle should be criticizing, not the names used 
for it. lt is typical of Aristotle in general, however, to hold an opponent to his 
exact words and the plain meaning of them, without benefit of possible inter­
pretations that are vaguer and more charitable. And in the preseni case he 
might well point out that the only way the Academy can show thal their 
principles are contraries is to show that they are properly picked out by mutu­
ally conlradictory eı�pressions. Aristotle himself studies contraries with great 
care (see, for example, Metaphyslcs /, chııpters 3-10.) 
1087bJJ-1088114. Criticism or one as a  principle 

Aristotle here curtly asserts that the Academy are wrong to lake 'one' to 
refer to an actual edsting thing. l t  is, of course, characteristic of platonism 
to accept the existence of numbers, but for the Academy one is not a number 
bul a principle of number, so they are faced with the separate need lo assert 
that 'one' refers to an item which really does exist. Aristotle does not offer 
any special argumenı against this, possibly regarding it as merely a natural 
part of the platonisl assumptions attacked in M 2. (Al Sophistici E/enchi 
169833-7, however, Aristotle regards the idea that 'one' refers to an exisling 
individual as a natural temptation offered by language.) Here he merely puts 
forward his own alternative account as obviously better. Whal he says here is 
cursory and not fully underslandable withoul reference to the fuller account 
in Metaphysics /, chapters 1 -3 .  See lntroduction, pp. 36-39, and cf. especiaUy 
l O S 2bl 8-27,  3 S - l OS Ja30, I OS3b4-8, l OS3b24 - I OS4aJ 9. 
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The way Aristotle approaches the problem of counting a man, white, and 
watking is instructive. Two of his frequently as�rted doctrines are (i) that 'one' 
has as many senses as 'is', (ii) that, like 'is', 'one' does not mark out a genus. 
There is no genus of things that are (existing things), because 'is' applics in 
irreducibly different senses in differcnt categories; and the same is true for 
'one'. Consistently with this Aristotle should hold that we cannot count 
together items in different categories. Objects, qualities, relations, ete. do not 
form a group of things that all exist, in the same sense of 'eııist'. So, since 
counting involves at least the ability to reidentify things as being of a certain 
kind, they do not form a group of things that can be counted either. Socrates 
and his whiteness do not add up to two of anything. Aristotle actually asserts 
this idea at Physics 24Bb 1 9-2 1 :  number-terms have diffcrent senses according 
to the category of the items counted. But this idea is hard to sustain and give 
content to apart from a technical theory of types like Russell 's ; in connection 
with a theory of catcgories like Aristotle's, which relies on tests of ordinary 
language for distinguishing different categories of items, it becomes rather 
bizarre. In this passage wc lind Aristotle sensibly conceding that we can count 
the items - there is some unit measurement that can be applied, if only 'cate­
gorially different it em'. 
1 088& 1 s.b 1 l. Criticism of the second principle 

Aristotle gocs on to claim that his own logical distinctions likewise show 
that the Academy are wrong to think that the expressian for their second 
principlc refer to a real thing. His treatment is thus paraUel to his treatment of 
'one' .  Bul his claims here do not hold for all the cxpressions used for the 
se�o:ond principle, only for those which according to him pick out items in the 
category of relatives, that is, for 'unequal' and 'great and small', but not for 
'the indelinile two' (though he refers to it at ll. I S-1 6.) So, even apart from 
doubts about the retevance of objecting to the names for the principles (see 
above), Aristotle's argument is incomplete here. lt might be claimed that for 
Aristotle the indelinile two is just a kind of two, and numbers for him fall 
into the category of relatives. Bul in M-N he clearly takes the indelinile two 
to be a principle of number and not a number (cf. 1081 a l 6-1 7 ,  2 1 -3, b ı 7- 1 8 ,  
1090b3S 1 09 J as).  l t  could also be claimed that it was essential t o  the gener­
ation of mathematical objects from the principles that the second principle 
should be a relative (this looms large in the 'categorial reduction' of recent 
German reconstructions of the unwritten doctrines). 1 do not think that the 
evidence supports any connection of this with the derivation of ma themalical 
objects, but the evidence is really too fragmentary for us to judge whether 
Aristotle's arguments here are relevant in this context. 
1088• 1 7-2 1 :  This argument appears to rely on the fact that it is unnatural to 
lake 'numbers are many and few' ete. to mean that this is how numbers ete. 
are constituted; it would normally be taken to mean that these are charactcr­
istics numbers ete. can possess. See not es on 1 ossa20-3. 
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J 088•2 1 - 1 088b4 :  Aristotlc claims that the Academy second principle, since 
it is, at least u nder some descriptions, an item in the category of relatives, can· 
not be said to exist in the primary or basic sense of 'exist'. lt is misicading to 
transiate the Greek phrase which 1 have translated 'relatives' by 'relations'. 
The modern idea of a rclation, explained in terms of a function in two variables 
or a two-place predicate, is foreign to Aristotle. His relatives ineJude relational 
properties, and sometinıes, perhaps, even items like heads and hands. The in­
sistence here on the ontological inferiority of relatives is a departure from the 
Categories , where there is merely one statenıcnt that if the 'primary sub­
stanccs' (individuals like Socrates) did not exist, no items would exist in the 
other catcgories (2b5-6).  lt is not clear from the Categories why the canverse 
should not also be true. In this passage Aristotle seems to be using the theory 
of categories to oppose the on tology of the Academy, who, by deriving objects 
from lirst principles which are 'relatives', gel the priorities re verse d. 

The passage ra ise s three poin ts :  
(i) Since what Aristotle says depends o n  the second principle being referred 
to as a relative, he must be thinking of 'great and smail', along with 'unequal', 
as picking out a relative. Bul the arguments apply not to 'great and smail' 
but to 'great' and 'smail'; Aristotle is assuming that the former expressian can 
only be understood as a conjunction of the latter two. Even so, however, he is 
ignoring his own suggestion (Qıtegories )b)0-2, sb ı ı - 6a ı ı ) that the appro­
priate category may actually be that of quantity. 
(ii) According to Aristotle, relatives come bo tt om of the category list (presum· 
ably only of the four categories mentioned) in ontological daim, because they 
are aıtributcs of quantities. This is clearly false of most relatives, however (and 
cf. Nicomachean Ethics 1 096a 1 8-2 1 ,  where relatives are said to depend on 
objects). Aristotle can only be thinking of 'great', 'smail' and the like. 
(Iii) For the 'change-test' cf. Physics 22Sb l l -1 3 .  Aristotle means, not that 
items in these categories themselves change, but that one item can change in 
respect of possessing different items from these categories. Socrates can 
change in quality by becoming musical, in quantity by becoming fatter, in 
place by going to Megara. But with change in respect of relatives, there are two 
differences. All such change depends on change in respect of some other item; 
and it can lake place without any change in the subject. Socrates can cease to 
be a husband, for example, if his wife dies, without any change in him. (For 
this to apply to 'great' and 'smaU' the assumption must be made that correct 
application of these terms is always relative to some other object as standard 
of comparison.) lt is not made clear why this fact about relatives should lead 
to the conclusion that relatives have inferior daim to existence. 
1 088b4-13 :  Here the principles are caUed elements, but this argument is dis­
tinct from the following arguments about elements, and seems more analogous 
to 1 088a l 7-2 1 :  since the Academy predicate 'many' and 'few' of numbers, 
they should not consiuently regard them as elemenis that make up numbers. 
Aristotle here adds another argument: the Academy apply both 'many' and 
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'few' to numbers, bul white they do recogniıe a smailesi number they fail to 
recognize a largest. Presumably Aristotle is taking a vague statement like 
'numben are many and few' and insisting that if it means anything precise it 
means that there is both a smallest and a largesi number. The move from 'many' 
to 'large (number)' and from 'few' to 'smaU (number)' is Aristotle's own, and 
Greek ; but the move to 'largest (and smallest) number' is Aristotle 's own, and 
is of a farnillar type: Aristotle insists on a literal sense, open to determinale 
criticisms, for an Academy s tatement put forward in confident obscurity . 

CHAPTE R 2 (to 1 09012) 

ı ossb 14-lS: Aristotle argues here that eternal objects like numbcrs cannot 
have elemen ts. This attacks an account of the first principles that makes them 
elemenu of mathematical objects. Ilere again we do not know whether or not 
Plato actually had such a view. 1 t does figure in passage s in la ter authors who 
are drawing on the unwritten doctrines, and we know that Plato was the first 
to use stuicheion , which had hi theıto meant only 'letter of the alphabet',  in 
the technical scnse of 'element'. ll is also possible, however, that Aristotle is 
eritkizing as if it were a full-blown philosophical thesis an idea put forward 
more casually ; his other criticisms deal with the role of the principles as 
elemen ts in a rather superficial way (see not es on 1088b4-1 3), and this suggests 
thal !here was no explicit argumenl on the Academy's part. Aristotle, how­
ever, who is characteristically careful about e ternality, thinks it important to 
point out that the Platonists run into trouble with it as a resul! of thinking of 
the principles as element s, however casuaUy the tatter idea may have been put 
forward. 

The argument has the following steps: 
1 .  If a thing has elemenis it is a compound. 
2. A compound is a compound of form and matter. 
So 
3 .  If  a thing has elemenis it has matter. 
1 -3 are not all eııplicitly in the teııt, but Aristotle must be assuming 1 and 2 to 
think hlmself entitled to 3 .  However, how can he assume that a compound of 
elemen ts In the Academy sense must be a compound of form and matter in his 
sense? We would like more independent knowledge of what exactly the 
Academy understood by 'element' in order to know whether Aristotle is in 
facl using an argument the Academy could reject on the grounds that lt uses 
'element' in a sense to which they are not committed. 
4. If  a thing has matter, it contains the possibility of existing. 
S. A genuine possibility of existing is also a possibility of not existing. 
6. No eternal object can contain the possibility of not eııisting. 
So 
7. No eternal object has ma ller. 
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He nce 
8. No eternal object has elemen ts. 

The upshot of this arl(ument (though it is not a conclusion explicitly drawn 
in the te xt) is that the Platonists do not really think of objects such as Forms 
and numbers as l!!enuinely eternal, merely as la�ting a very, very long time (cf. 
Nicomaclıeall l:'tlıics 1 096bJ.S). 

Plato frequently refers to Fornıs as eternal, and clearly does not mean 
mcrely that they are long-lasting. Aristotle here is applying his own canceptual 
tools to the Platonist position, in order to claim that Plato 's notian of eternity 
is dcfective, since he fails to distinguish what merely happens to last for ever 
from what mııst as a matter of necessity last for ever. For Arislot le a thing is 
only eternal if it cuılld nut fail to exist, i .e .  if it excludcs the possibility of fail­
ing to exist. The Academy's purportedly eternal objects fail this condition. 
Eve n though they are supposed to e xist for ever, they do not exeJude the 
possibility of failing to exist. Worse, by saying that they have elements, the 
Academy imply that they are such as to contain matter, and hence the possi­
bility of failing to exi�t. So the Academy's supposedly eternal objects are 
actually precluded from being eternaL 

ls Aristotle's argument fair? lt is quite legitimatc for him to apply distinc­
tiun� of his own to show that the Academy have failed to make an important 
distinction. lt is mure questionable whether he is right to assume that they are 
actually prevented by their notiun of Form s and numbers from saying that the 
latter last for ever neccssarily and not just as a matter of contingent fact. Tu 
do this he has to interpret thcir statemcnt that Forms and numbers have 
elemenu as meaning that they have matter. Once this step is granted, however, 
the argument follows: matter imports the possibility of existence, and hence 
of non-i:xisıcnce; �u anything wiıh ınalter can only last for ever de [acto, and 
therc is no guarantec that it ınust necessarily la�t for ever. So it cannot be 
pruperly said to be eternaL Aristotle is careful to eı.clude all possibility from 
hi� uwn eternal entities, leaving them pure 'actuality'. 

Tiıe refercncc to 'another work' is probably to Metaphysics e chapter 8. 
bıS-35 is apparently Arisıutle's only justification for the way he sub­

sequently concenıraıcs on the second principle under those of i ts descriptions 
which imply that it falls into the catcgory of relatives. Since Aristotle is stili 
laiking ııbout element�. the passage is not a doublet of 1 087b4 ff., as has been 
supposcd. This passage is one which suggests that under the description 'the 
indelinile two' the second principle or element was primarily thought of as a 
producer of numbers. 
I O&&bJS- 109082 : Tiıis long seetion is a criticism of the two Academy princi­
ples, but not in their role as producers of mathematical objects. Aristotle's 
targel is rather the way they ligure as the principles of Being and Not-being, 
fronı which all objects, not just mathematical objccts, are in some way derived. 
He finds this thcury fundamentally misgulded, and claims that it is the 
product of a basic philosophical mistake. 
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This ll the only seetion In M-N where this slde of the prlnciples il system· 
atJcaUy treated. We are here faoed by a problem owr Aristotle's method of 
critlcism. We know (from fragments of Plato's coUeague Hermodorus and 
Ariltotle's coUeague Eudemus) that Plato did, in some way, ldentify his two 
opposite prlnciples with Belng and Not·belng, but we know nothlng of the 
reasoning behlnd this pecullu mow, exoept that the opposltlon of the two 
principles seems to have become identifled with other, wider, oppositlons, e.g. 
those of good and bad, and rest and motion. In thil chapter Arlstotle profeııses 
to giw the Academy's uııuments, and then criticizes them In his own terms. 
But although Plato hlmself il cleuly indicated, it il lmpossible for these to be 
Plato's uııuments, as can be seen from hil treatment of not-being In the 
Sophist. Nor can the problem be solved by a chronological hypotheais (the 
Sophist coming later than N) because Ariltotle makes what look Ilke two un· 
mlstakable referenoes to the Sophist. Arlstotle may be guUty of some mis· 
undentandlng here. The problem is dlscuıısed at the end of the notes on this 
chapter. 
1088h35- 108916: Arlstotle's referenoe to Pumenides would naturaUy be 
taken to be a referenoe also to Sophist 237a and 258d, where the passage ls 
quoted; and he ls rlght In taking Plato's treatment of the problem to sprins 
from a desire to overcome the apparent foroe of Pumenides' reasoning. But 
the uııument he contemptuously dismilses as old·fashioned is not in the 
Sophist. 

In the 'Way of Truth' Pumenides faoes us with a düemma: given any sub· 
ject of thought or speech, there are only two paths we can take-it is, or it is 
not (fr. 2, fr. 6, fr. 8 1. 1 ) .  In fact there is only one path we can take, for the 
second is not really a posslble path. You cannot really say of anything that it 
ls not, for what is not cannot be known or spoken of (fr. 2 1. 6·7). Parmenides 
is appealing to the idea (to have a long and eventful phüosophical history) that 
you cannot refer to or think about what is not there to be referred to or 
thought about (an object that does not exist, or a state of affain that is not 
what you take it to be). He goes on to argue that sinoe it is impossible to say 
of anythlng that it is not, we can only say of it that it is (fr. 3, fr. 6 U. 1 ·2). 
For what can be spoken or thought of must be, or it would not have been pos­
slble to speak or thlnk about it. Parmenidea then goes on to claim that various 
thinp which we take to be self-evidently true are rationally unacceptable 
becawe they involw one in the impossibillty of saying of something that it is 
not. Plurallty, mowment, and change are all shown to involw this imposslbility. 
Here Arlstotle deals only with the denial of plurality (for reasons which 
become clearer later In the chapter). If there were two subjects, this would 
involve saying of each of them that it was not the other; so there ls only one 
genulne subject that can be spoken or thought of, and it cannot be divided 
either lnternally or externally, from anything else. So Pumenides reaches 
monlsm from a purely logical uııument (and one appearlng very difficult to 
deny). 
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Aristotle claims that the Academy accepted the force of Parmenides' 
reasoning but wished, reasonably enough, to deny his conclusion. In order to 
give a rational backing to the apparent facts of plurality and change, they 
insisted on the reality of not-being along with that of being. Parmenidea had 
argued that it is impossible to refer to or thin k of what is not, so they insisted 

that what is not does have being in some way too, and so can be referred to as 

weU as what is. So Not-being ls rehabilitated, and since it is no longer impos­
slble to say of anything that it is not, Parmenides' conclusions no longer 
foUow, and plurality, movement, and change are vindicated. lt is hard to see 
exactly what argument Aristotle ascribes to them here. Possibly he is vaguely 
gesturing to the Sophist as a whole (see notes at the end of the chapter). He 

represents it as an insistence that since it is not, as a  matter of fact, lmposslble 

to speak of what is not, it foUows that what is not has being in some way, and 
so can be referred to; so Not-being is a principle as basic as Being (cf. Sartre, 
Being and Nothingneıs, trans. H. Barnes, p. S).  This is remlniscent of the 
Atomists' insistence, against Parmenides, that not-being (equated with the 

void) e xists just as much as being. But there is no reference to them here; 
Aristotle presenis the Academy as working out Parmenides' problem for them­
selves. 
1089•7-15:  lnstead of attacking the aUeged arguments directly, Arlstotle tries 
(in sornewhat Austinian spirit) to attack the theory at its base by showing it to 

result, at least in part, from insensitivity to the use of words. 

lt is a frequently repeated doctrine of Aristotle's that 'be' (or 'exist') has 

as many different senses as it has application in different categories; in many 
works he sees this as a useful tool against other philosophers' theories (see 
Soph. Elench. J82b2J ff. ; Physics 1 chapter 3). Here he uses it to reduce to 
absurdity the claim that any genuine subject to which 'it is' applies is not 
distinct from any other subject to which 'it is' applies in the same sense. If 
'is' has ten senses (the maximum number of categories is ten) the n we get not 
monism but 'decadism', which is absurd. 

At. U. 10-1 1 Aristotle concedes that the opponent might not accept the 
previous argument, but would malntaln that Parmenidea had shown that every­
thing-individuals, qualities, etc.-made up one single unity of everything to 
which 'is' applies at all. This is in effect to reject the idea that 'is' applies in 
different senses in different categories. Aristotle points out that the opponent 
has in that case no factor except the second principle to explaln how individuals 
are different from qualitles, ete. But it ls absurd for a single factor to have to 
account for the many dlfferences between items in different categories. Pre­
sumably Aristotle means us to undeniand that it is more plausible to accept 
his own solution in terms of the multivoclty of 'is'. 
1089•15-19: Aristotle says elsewbere that 'not being' has many senses (1067 
b2s, 1069b27, Physics 225a20) and distingulshes 'not being' from 'not being 
something' (Physics J 86b9-10, 1 87114�. Topics 167• 1 -7). 
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ı 0898 ı 9-31 :  Aristotle argues three points here: 
(1) Plato ıneans falsity 'and that klnd of thing' by not-being. This ls rather 

vque. Plato says at Sophist 237a and 260b rr. that not-being makes falsity 
possible, but he is committed only to saying that he can give a reasonable 
account of false statement because of his theory of not-being. At 263b he says 
that a false statement says thlnp other than the thinp that are. lt says thinp 
that are not as thinp that are, but things other than the thinp that are about 
the subject of the sentence. 

(ll) One argument (presumably in the Academy) went as foUows: 
Geometers make false assumptions in order to prove truths, so falsity is 

necessary for truth. The 'false assumption' is not a sceptical polnt about the 
impossibWty of exact measurement; a geometer can draw a line  2 inebes long 
and say, 'let this be 1 foot long'. Aristotle might well have attacked the ir­
relevance of this point to the problem of not-being, but in fact he confines his 
criticism to the idea that geometers reason from false premises. (Cf. Prior 
Analyticı 49b35 and Poıterior Analyticı 76b4 J  .) Wlıat the geometer is doing 
ls to set up an initial postulate, and the proof is conditional on this, but does 
not ltself assert the truth of the postulate. 

(iü) In any case, although 'is not' can mean 'is not true' (cf. 1 026a33 ff.), 
this is not relevant to contexts involving coming into being. If an X comes into 
being from what is not an X this has nothing to do with falsity, but refers to 
the potentiality for being X. Aristotle is again accusing Plato of confusing the 
different senses of a word. 
1089•3t-b4: Aristotle now turns his attention to the second principle con­
sidered as what makes plwality possible. Regarded as an answer to Parmenides' 
arguments for monism, it has to be the factor that accounts for the fact that 
there are many things and not just one; it is the source of plurality in general. 
This is a breathtakingly general idea, and again we do not know whether the 
Academy consciously maintained it, or whether it is an interpretation of their 
second principle by Aristotle. The course of the arguments rather suggests the 
latter, because Aristotle's main point is that the Academy do not in fact 
provide a prlnciple of plwality in general although they should do so; this 
rather sugesu that they did not in fact try to do so. 

Here the argument is that since the Academy use their prlnciples to pro· 
duce individuals of various kinds, their second principle is not reaUy a princlple 
of plurality in general, but only of plwallty among Individuals. He ciaima 
that they should have provided for plwality in the other categories too­
qualities, relatives, ete. Aristotle has pointed to a gap In the Academy account 
-if their second principle was meant to have the role of a princlple of plwality 
in general. 

The cryptic remark at the end aUudes to Aristotle's own solution to what 
he takes to be the salvageable part. of the Academy's problem. For him what 
makes individuals of the same kind different is difference of matter; matter (in 
one of its many roles) serves as the principle of individuation within a kind. He 
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makes scattered remarks (1 029b22-7, 1070bl 6-27; cf. 1089b27 below) to the 
effect that matter has this function in every category, but that it is the same 
only 'by analogy'. For Aristotle there is no such thing as a  principle ofplurallty 
in general. Matter is what accounts for there being a plurality of Individuals 
of any given ldnd, but there is nothing which is the same matter in all kinds 
(or categories). What is the same in all cases is the relation of matter to form. 
Matter in two different categories is only analogically the same-i.e. whatever 
the matter is in each category it bean the same relation to the form, whatever 
that is in either case. But it is a mistake to look for anything which is indepen­
dently ldentifiable as the same matter in aU categories. (This ls quite different 
from the problem of 'prime matter', whlch applies only in one category .) 
Arguments from silence are always weak, but 1 suspect that if the Academy had 
put forward an expllcit argument for the second principle as the principle of 
plurality in general, Aristotle would have argued agaJnst it on something like 
the above lines, instead of arguing, as he does here, that they ought to have 
put forward such a principle. 
1089b4-8: 'The same aberration' is probably the desire to provide a principle 
of plurality in general; this principle would also have to be the opposite of 
being and of one. 
1089b8-I S :  The Academy are charged wtih faJiure to provide a prlnciple of 
plurality for relatives. This is especially striking because their own second 
principle is (under some descriptions) a relative, and the Academy seem to 
assume without question that it comes in various venions (depending on what 
ls to be produced from it) and so In some sense forms a plurality. 
1 089bl5-24: Here the point about the need for a prlnciple of plurallty in 
general is repeated. Aristotle's expressions here do not imply that Plato in fact 
used the word 'relative' of the second prlnciple (though he may have done) 
any more than that he used the typically Aristotelian concept of potentiality 
(see notes on 1089a2o ff.). 
1 089bl4-8: On the mendon of matter here, see notes on 1089al ı -b4.  Aris­
tolle does not punue the topic of non-.ubstantial matter further, except to 
say that matter in each category il only the same by analogy (se�; notes on 
1 089a3 ı -b4). If he had developed this passage further, what he said mlght 
have helped to clear up a vexed problem about the nature of non-.ubstantlal 
Individuals (which appear only In the Oıtegorleı). The alternativea are, very 
roughly, that individual qualities, for example, are either itema unlque to the 
lndividual they are In (the red of a particular apple, which wiU perish when it 
does) or items which cannot be predicated of any further itema but which can 
nevertheless tum up in many individuals (the red of an apple whlch it may 
ahare with other apples). Aristotle's words here are unfortunately compatlble 
with either canception and do not help to decide between them; indeed the 
unclarity of the suggested solution in terms of matter lndlcates that he had 
perhaps not clearly distinguished between the alternatives. This is in any case 
the only discusslon of the question of non-substantial individuals outside the 
Oıtegorleı. 
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1089b28·32: This passage is rather cryptic, and it is hard to be confident of 

any lnterpretation. Aristotle ls saying that, In contrut to the other categorles, 

the first category (that of substance or objects) does not present a real problem 
If one considers how there can be many items in it . Presumably we are meant 
to think that the concept of matter has lts surest applicatlon wlthln this 
category, so that the question, 'Ho w can there by many men and not just 
one?', for example, gets a satisfactory answer In the avallablllty of matter as 
weU as form. Aristotle then adds a puzzling exceptlon and a puzzling fina! 
comment. 

The exception seems to indicate the fact that 'this' can serve not only to 
pick out concrete individuals as distinct from other concrete individuals, but 
to refer to types of thing, so that in a sense not only the indlvidual but the 
form can be saJd to be a 'this' in Aristotle's sense. Aristotle does sametimes 
refer to the form as a 'this', and In such cases lt ls no tonger true that matter 
provldes an uncontroverslal answer to the questlon of how there can be many 
thlııes. 

The fina! remark seems to say that there ls a real problem left over even 
when one admlts that one can understand how there can be many Individuals. 
Perhaps Ariatotle means that the solution offered by hlmself (and according to 
him by the Academy also) is in terms of potentiallty,  matter belng the source 
of a thing's potentlalities. So there ls stlU a sense In whlch the question, 'How 
can there be many men and not one?' ls sdU unanswered. What accounts for 
there actually belng many men here and now? Aristotle does not lndicate 
what form would be taken by an answer In terms of somethlng other than 
matter, but perhaps he intends something Ilke d� G�n�ratlon� ll ch. 10 :  
coming into being is  brought about by the motlon of  the sun In the ecllptlc. 
1089b]2- 1090B2: Compare 1089a3 1 ·3. Aristotle takes the Platonlsts to 
confuse the mathematical objects produced from their princip1es with physical 
bodies. TypicaUy, he tries to force a precise lnterpretation on to the Platonlsts: 
elther they accept that bodies are identical with mqnltudes, whlch ls absurd, 
or they do not, In which case, since their princlples produce only magnitudes, 
they are irrelevant to the plurallty of objects . 

• • • 

llıere ls good evidence that the Academy dld hold the view here crltlcized 
-that their two basic prlnciples were In some way also prlnclples of belng and 
not·being. And lt is clear from the way Aristotle connects this Idea with thelr 
wish to answer the question, 'Why are there many belngs?' that their system 
did have its origin In their desire to answer Parmenidea and meet the problem 
he had poııed. What ls mo re puzzllng is that Arlstotle takes hlmııelf to be 
attacking not only the Plato of the Academy, but also the Ptato of the Sophist 
-for there are two surely unmistakable references to the Sophlst, and Arlstotle 
ls apparently appeallng to that dialogue to support his clalm that the argu· 
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men ts he deseribes here are Plato 's arguments for the rehabilltatlon of not­
being as a principle as basic as belng. Vet the arguments here have nothing In 
common with Plato's complex and beautiful (and conaiderably more interest­
ing) arguments in the Sophiıt. Has Aristotle just failed to undentand the 
Sophut? 

Even if Aristotle has misundentood the Sophut, it does not vitiate his 
argument here, which is mainly directed towards the Academy 'ı arguments. 
But the question of misundentanding is stili of lnterest because of the light it 
sheds on Aristotle 's relation to Plato. 

In the Sophut, Plato is quite sure that not-being somehow is (and therefore 
that the sophist can be tracked down) even before the main arguments. At 
240c and 2S4c-ii it is stressed that not-being must be in some way , since we 
presuppose it in what we say; the problem is that we can give no coherent 
account of this, and get in to paradox when we try to speak of lt. The point of 
the central arguments is to show that it is not paradoxical to talk of not-being. 
In fact it turns out to be necessary. Aristotle is thus right if he thinks that the 
Sophiıt does affum (as was done alıeady at Parmenides 16 le- 162b) that not­
being must be, just as mucb as belng, since we can and do make true atate­

menu which presuppose it. What is surprising is that he seems to take this to 

be the Sophut's sole contribution to the topic, and so can appeal to it as 
confumation of the Academy arguments, wbicb he could hudly do If be were 
thinking of the way in which not-being is actually rehabilltated in the central 
aıguments. 

So Aristotle is here not so much twisting the signlficance of what is said 
in the Sophlıt as appuently failing to grasp what is most interesting in the 
dialogue. There are, however, reasons why this may have come about. Firstly, 
it is not uncommon for one philosopher to fail to undentand another, even 
massively, if they are working in the same area and b ot h are powerfuUy 
original minds. (RusseU's misundentanding of the Tractatuı is a good example 
of this.) Secondly, the central arguments of the Sophiıt employ the notions 
of the Greatest Klnds 'blending', 'mlxing', and so forth, and their relationships 
are never speUed out unmetaphorically.  Aristotle greatly diJlikes metaphor In 
philosophy ; at Poıtertor Analyticı 97b37 ff. he protests that defining in terms 
of metaphor leads to the disaster of arguing in terms of metaphor. He may 
weU have fo und the central part of the Sophist a cloudy mass of unexplalned 
metaphor, with no indication as to how the metaphon could be casbed out. If 

so, it is easier to understand how he might have extracted from the whole 
dialogue only the vague idea that Plato retained Parmenides' terms ofreference 
but attempted some kind of rehabilltation of not-being. Thirdly, Aristotle's 
failure here is part of a more general failure to recognize the achlevements In 
the philosophy of language in Plato's later dialoguea. Again, it is plauaible that 
he was put off by a preaentatlon and methodology that he finds inappropriate 
to the subject. Finally, Aristotle 's focus here is distorted by his solution to 
these problems In terme of his theory of categories. He takes himself to have 
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exposed a philosophical pseudo-problem and to have got to the root of a mls­
take on which a whole pretentlous theory ls based, by the method of paying 
careful attentlon to the different senses of words. In the whole of this passage 
he ls sornewhat obsessed by the categories as provlding a solution to these 
problems and a way of entangling the Academy's large and vague pronounce­
ments In absurdities. This seems to have prevented him from seeing that Plato 
may have concelved or the problems rather differently. Because Aristotle 
thinks Plato guUty or a serious mistake here he does not bolher to pay attention 
to the details of how it was made. 

This passage ls the only one In M·N where Arlstotle unquestlonably dis­
torts his presentatlon or Plato 's ideas because of some failure In understanding. 
There are, however, reasons for this, and it does not follow that he is always, 
or even usually, unrellable in his reports of Plato, or unsuccessful in his attempts 
to understand him. 

CHAPTER 2, 1 090•2-CHAPTER 4, 1 09 1 •29 

There is an abrupt change from discussion of the principles to this section, 
where the subject is numbers and Forms, and the principles are discussed only 
in connection with the latter. Since the next seetion returns to discussion of 
the principles in their own right, the present seetion seems rather out of place. 
Because of this, and because some of the points here have already been dealt 
with In M, Ross says that this seetion 'cover(s)  much the same ground as that 
covered in M 2-3', arguing from this that 'M and N cannot have been meant to 
form parts of a single treatise; they were originaUy independent essays.' There 
are, however, two important differences between this seetion and M 2-3. In 
M 2-3 the argument is systematic and decislve; Aristotle is concerned solely 
with platonlsm as a theory about mathematical objects, and with giving an 
alternative when it is refuted. The present passage is an unsystematic set of 
arguments In which Aristotle deals, often indeclslvely, with various different 
people, and develops criticisms of thelr ldeas, rather than dlrecdy attacklng a 
specitlc theory ; further, there is no hint of any alternative account, like that of 
M 3.  Secondly, M 2-3 is limited to the problem of the existence of mathe­
matical objects, whereas in this seetion this questlon is throughout comblned 
(often confusingly) wih the question of whether mathematlcal objects can be 
'causes' of thlngs. So it seems that we do not have a doublet of M 2-3, since 
the present seetion does belong to the 'third lnquiry' announced in M 1 :  
whether Forms and numbers can be causes. (We have seen that this inquiry is 
not well dlstlnguished from discusslon of the princlples and the type of ex­
planation provided by derivation from them, and this seetion provides an 
example of the way in whlch the two questions tend to come together.) 

The actual polnts of contact do not support Ross's thesis either. 1 09oaı 3-1 S 
refers to M 3, but In a way whlch presupposes that M 3 has already been read 
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as an earlier part of the same treatlse; so it can hardly be a doublet. The same 
is true of 109()1128-9. Other points of contact are not as lmprealw u they 
might appear at fint glance. The initial distinction between Plato and Speuslp­
pua recaUs 1076a1 9 cr., but it is bound up with the new dlscuuion of numben 
as causes. The Pythagoreans are discussed quite fuUy ( 1 09()1120-5) in a way 
that mlght suggest the references to them at 1 080b1 6·2 1  and 1 08Jb8·1 9; but 
the present passage seems rather to echo the whole passage In A ,  98Sb2J-986 
al J. There is some repetition of minor points capable of use in different 
contexts, which prove nothing about the nature of the context-e.g. the 
reterence to the indefinite two generating only the po-n of two, or to 
Xenocrates' falsification of mathematics (1 090b27-30; cf. 108JbS-6 and 
1086a9-1 1 )  and to his long-windedness ( 1 090bJO; 1091a7-9 ; cf. 108Jb6). 

Aristotle's main complaint about mathematical objects u 'causes' here ls 
that the Academy leave it quite obscure what kind of explanation they pro· 
vide. The discussion slides easily into discussion of the inherent obscurltles of 
these entities. This is in contrast with Aristotle 'a attitude to n um ben as ca u ses 
in the fina! seetion of N, and to Forms as causes In M S ,  where his complaint 
is rather that the Academy do have a precise, but wrong, claim about the way 
in which numben and Forms explain things. There is no contradiction here; 
Aristotle, as - have alıeady seen, often attacks an opponent for making a 

•claim which b either too vague to be useful, or, if interpreted prec:taely, falae. 
109oal-15:  This is a forceful expression of Arlstotle's specifically mathe· 
malical anti-platonism. He is more hostile to Speusippus, who believea that 
only numben, but not Forma, exist, than he is to Plato, although Plato believes 
in both Forms and numben and therefore would Q priorl seem more objec· 
tionable. Aristotle's reason is that for Plato numbers are a kind of Form, and 
he at least has independent reasons for accepting the existence of Forms. Here 
in an extreme form is Aristotle's preference for the argued over the unargued, 
ewn If he thinks the arguments invalid; and also his tendeney to identify a 
theory with the arguments put forwud for it. lt seems from this that Speusip­
pua put forward no more explicit arguments for mathematical platonism than 
Plato did. (Aristotle is wrong, ho-ver, In assuming that Plato lnsists on the 
reality of number simply be�use numben are Forms; see the lntroduction, 
pp. 3-13.) lt is worth noting here that the question whether numben exist is 
treated together with the question whether they are a kind of ca use, whereas 
in M they are sharply separated. 
109oal6-10: lt is the Platonists who 'set out' one Form owr and above the 
many particulan of a single kind. After the last argument, a serious identifi­
cation of Forms and numbers cannot be in mind here. The point can only be 
that slnce the Platonists thjnk of numben as Forms, some Forms are numbers, 
so it is relevant to show that an argument to establbh Forms does not work. 
109oalO-bs :  In this argument the Pythqoreans, who believe in the reality of 
numbers but do not distingubh them from physical objects, are contrasted 
with people who believe in the reality of numbers as separate objects. (Lines 
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25-6 llmlt these to people who accept only mathematlcal number, i.e. Speusip­
pus, but this ls misleading, for the Pythagorean posltion is contruted with that 
of anyone who accepts that numbers exist and are dlstinct from physical 
objects-and that certainly !ncludes Plato.) 

The two theories are contruted so u to show that each reveals a fatal 
problem In the other. The Pythagoreans are rightly lmpressed by the way 
mathematlcal statements are true of the world and have application to the 
way thlngs actually behave. (The classical example ls the Pythagorean discovery 
that simple nurnerical ratlos underlie the musical intervals of octave, fourth, 
and fifth.) But they ue led by this to say that numben are actually identical 
with the substance of the world, and this leads on to absurdities-e.g. producing 
bodies (with weight) from numben (without weight). These absurdlties are 
avolded by the Academy's move of taking numbers to have exlstence In com­
ptete lndependence of physical objects. But in so doing they fall back on the 
problem that the Pythagoreans did have an answer for: how properdes of 
numben apply to the behaviour of physical objects. 

In connection with the idea that the truth of mathematical axioms is ir­
resistible to the soul, it is interestlng to compare a similar argument for platon­
ism from Gödel: 'Desplte their remoteness from sense experience, we do have 
something like a perception also of the objects of set theory, as is seen from 
the fact that the axloms force themsel�es upon us as being true. 1 do not see 
any reason why we should have less canfidence In this kind of perception, i.e. 
in mathematical intuition, than in sense perception . .  .' (p. 271 in Benacenaf 
and Putnarn, italics mine). 
109ob5-13: This is indeed a feeble argument, though we know that the 
Academy accepted it, or at least lls conclusion (102Bbt 6-18). lt may come 
here, rather than in M 2, because it involves the sequence of dimensions, which 
is im portant for the foUowing argument. 
I090b l3- 1091 as :  This passage has ralsed a great deal of controversy in recent 
Platonic scholarship. Aristotle is clearly complaining about the way the 
Academy produce geometrical objects in one, two, and three dimensions. 
What, if anything, do the earlier productions contribute to the la ter? If points 
are produced before lines, lines before planes, and so on, Aristotle demands a 
rational account of the way in which points are supposed to contribute to the 
production of llnes, and so on. Presumably the lines are not just made up out 
of the points, or there would be no need to produce lines separately, out of a 
difTerent venion of the second principle. As often, Aristotle's criticisms 
suggest that the Academy had not In fact said anything very definite. One 
theory is criticized on the grounds that all the mathematical objects are pro­
duced disconnectedly, i.e. there is no rational way in which the earlier contri­
bute to the later. This is generally agreed to be Speuslppus' theory (the reference 
to 'a series of episodes Ilke a bad tragedy' occun al so at A, 1 076• ı ) .  The n this 
is co�trasted (U. 20-4) with another theory that does try to unite the objects 
of difTerent dimensions by the expedient of producing them aU from different 
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numbers. (This is a pathetically crude way to produce a connection betwecn 
them, but at least it attempts to meet the point.) There follow criticisms 
(ll. 24-32) which seem to refer to Xenocrates (cf. 1 083bS.(i and 1086a9-l 1).  
What follows is a criticism of Plato's theory of intermediate number. The 
controversy centres on the second theory Ol. 204 ). lt is ascribed to 'the people 
who posit Forms'. Does Aristotle mean Plato or Xenocrates? 

The answer to this has important implications for the reconstruction of 
Plato 's unwritten doctrines, be ca use if this theory can definitely be eseribed 
to Plato, there would then be good grounds for also ascribing to him another 
disputed passage , de Aninuı 404b l 6-30, in which objects of different dimen­
sions are correlated with the numbers 14 and also with different mental 
faculties; and if both these passages can be ascribed to him, the unwritten 
doctrines seem to have c:ontained fantastic: developments far beyond anything 
suggested in the lntroduc:tion. lt is on the basis of the de Anima passage in 
particular that modern German scholars have ascribed to Plaıo a theory of 
the correspondence of the real and the mental. 

The interpretations of this passage (espec:ially those of Saffrey and Cherniss) 
are discussed by Gaiser (the interested reader should c:onsult Gaiser (2), pp. 
3949). Gaiser claims that three formal features of this passage make ascription 
to Plato certain, but 1 think that room for doubt remains. (i) If Speusippus is 
dealt with in ll. 16-20, Xenocrates in 20-32, and Plato only then, then Plato's 
view on the main problem is not discussed. But it is by no means the case thal 
Aristotle solemnly reviews the opinions of all three on every important matter. 
(ii) ll. 3 1 -2 clearly refer to Xenocrates; Gaiser takes this to refer bac:k to 11. 27 
ff., not to U. 20 ff. To Cherniss, however ((3), pp. 834), the Greek demands 
the opposite reading. (iii) According to Gaiser, 'the people who posit Forms' 
must refer to Plato. But in the context it refers to anyone who ac:c:epts the 
existence of Forms, in contrast with Speusippus. The fact that Plato is then 
distinguished at ı. 32 suggests if anything that the phrase referred to Xenocrates 
before. The evidence outside the passage is equally confused and inconclusive; 
the Greek commentators disagree over whether Plato used only one as first 
principle, or also used the other numbers up to 4. The difficulty in judging 
between these accounts is inc:reased by the difficulties over the de Anima 
passage. 

However, these problems do not much affect the philosophical interpret­
ation of the passage. Aristotle's complaint is that the geometrical objects are 
not connected in any logical way ; the Ac:ademy are in effect defining points, 
lines, ete. in independence from one another (this complaint has arisen before). 
What he demands is a rational account of how objects in one dimension are 
related to those in others, and it is clear that a fanciful expedient like that of 
deriving them all from number, but from different numbers, does nothing to 
solve the problem. (lt is only fair to add that recent scholars have produced 
elaborate non-fanciful ways of relating the numbers 1 4  with the different di­
mensions, but there is no basis for this in the evidence, and probably the most 
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we are entitled to see here is the ancient way of representing numbers by 
pebbles or dots, two being necessary to form a line, three a plane and four a 
solid). 

Aristotle adds an attack on Plato's intermediate number. lt ls not obvious 
why it comes here; it is not a special case of what has gone before (as Gaiser 
claims), because that concerned geometrical objects. Aristotle is passing, sorne­
what careleuly, from one type of objectionable 'intermediary entity' in 
Academy theories to another. There are two arguments: 

(i) The two types of number will be identical if they come from the same 
elements (Aristotle relies on this principle elsewhere; see the lntroductlon, 

p. 64-8.) If the elemenis are different, there wiU be rather a lot of primiti� 
elements. This is a valid objection, since the project of deriving number from 
two primitlves was surely meant to be one of simplilication and unilication. 

(ii) If the two types have different elements, there will be dlfferent types 
of formal principle as weU as d.lfferent kinds of second prlnciple. But the fonnal 
principle is one, and so supposed to be unique. How then can there be two ones? 
There will have to be a one common to them. Plato seems to have thought 
that the fonnal principle was the one, and obviously unique, and so failed to 
see this problem. Why does Aristotle not raise this problem for geometrical 
objects? Perhaps he ralses it only for numbers because only in their case had 
Plato explicitly stated that 'number can only be produced from one and an 
indelinile two'. lt is certainly hard to square with the doctrine of intennediate 
number, and Plato seems never to have faced the problem of reconciling them. 
1 09 1 •5-12:  Cf. the end of the long untidy seetion in M (at 1 086a1 4-18). The 
gibe about the indelinile two is not attached to anything in the context, and 
further suggests that this seetion is not in linally polisbed form. 
1 09 1 1 1 2-29: Aristotle returns to the claim that mathematical objects are 
'generated' from the prlnciples, and tries to specify precisely what the Academy 
mean by it. He contrasts them with the Pythagoreans, who explicitly treat the 
derivation of number as a temporal process. In contrast, he claims, the 
Academy are really committed to such a temporal process but do not admit it. 
There are some dubious points in Aristotle's claims here. Firstly, he does not 
in fact relegate the Pythagoreans to his discussions of natural science; there are 
many more references to them in the Metaphysics than in the Physics (and 
one of the Physics references, 2 1 3b22 ff. , discusses the same theory as is 
found here). They have frequently been mentioned in M·N, even though 
Aristotle linds them difficult to lit in to his framework of discussion. Secondly, 
his claim that the Academy are committed to a temponl derivation is shaky. 
His statements that they use tensed language, and deny that the odd was 
genented, do not support his conclusion, that they are speaking of a time­
taking process. The Academy seem not to have distinguished between a his­
torical account and a logical analysis, and Arlstotle is merely taking what they 
say at face value and inslsting, not altogether approprlately, on a literal inter­
pretation. He does, however, have serious ıuıuments elsewhere against the 
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claim that Plato's account of the creation of the world can be taken in a non­
litenı sense, as a mere ·ıogicaı analysis' (de Caelo 279b32- 28()81 1 ,  B28-32, 

283114 ff., Physics ıs ı b ı 7-1 8.) Aristotle's literalism was opposed by Xen­
ocrates, who dld think that the generatian of numben was a 'theoretical con­
atruction', and identified it with the construction of the soul in the 1imaeus. 
Aristotle's insistence on giving the plainest of sense to Plato 's statements m ay 
well be the result of a reaction against fancies like those of Xenocrates. 

CHAPTER 4, 1 09 1 •29-CHAPTER S ,  1 092• 1 7  

This is anather independent discussion of the principles, this time of their 
relation to the good. Here Aristotle provisionally accepts the idea of good or 
the good in general, and shows that even on the Academy's own terms neither 
theory about it current in the Academy is adequate. He criticizes first Speusip· 
pus, who denies that the good is a basic principle, then Plato, who identifies 
it with one, the principle of numbers (see notes on 109 1b20- 10921S). He 
concludes that neither account is satisfactory because both rest on wrong 
assumptions. We would expect this lo be followed by an account of his own 
designed to supersede the two accounts he fınds faulty while preserving what 
he finds salvageable in them . In facl there is no such account here, and it is 
impossible to teU whether he would here subscribe to the accounı he offers 
in the similar passage A chapter 1 0 :  'we must consider aıso in which of two 
ways the nature of the universe contains the good and the highest good, 
whether as something separate and by itself, or as the order of the parts. 
Probably in both ways, as an army does, for i ts good is fo und both in i ts order 
and in its leader, and more in the latter; for he does not depend on the order 
bul it depends on him' (Ross's translation). Elsewhere, however, Aristotle 
mostly rejects the idea of good in general as vacuous and unhelpful, and insists 
that what is good is always specific to a certain type of thing (as is the related 
notion of a thing's 'end') . In Nicomachean Ethlcs 1 chapter 6 and Eudemian 
Ethics 1 chapter 8 he attacks Plato's Form of Good and the notion of good in 
general, even saying that 'good' has different (though related) senses in the 
different categories within which it has application. In the preseni passage 
Aristotle's own ideas are not to the fore and he attacks the Academy in their 
own terms. 
1091•29-33: The beautiful at once drops out; Aristotle assumes that the 
Academy treat it as part of theiı very general discussion of good. Cf. 1 078a3 1 
ff. where Aristotle distinguishes good from beautiful in the cantext of un­
changeable items. 

Jaeger ((2), p. 1 90) takes it that Aristotle's use of 'we' here serves to 
identify himself as a Platonist. This certainly does not follow. Throughout this 
seetion Aristotle relentlessly attacks both forms of the Academy's position, 
and even if he is referring to the Academy's concept of good he is not com­
milling himself to it. (Cf. Cherniss (l ), p. 4934 ) .  
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1091133-blO: These are the arguments against Speusippus (though there is 
anather later- out of place- at 1 092aı ı -1 7). He seems to have rejected the idea 
that goodness is a basic or ultimate principle, presumably saying that it did not 
apply to mathematical objects bul only to items produced 'later'. His positive 
argument is criticized later; here the reason ascribed is merely negative, namely 
desire to avoid the absurdities involved in Plato's view identifying goodness 
with the principle of being or one. (Aristotle has a tendeney to treat Speusip­
pus' views as merely attempted solutions to difliculties with Plato's views). 
Here he claims that Speusippus should have abandoned the premises he con­
tinued to share with Plalo (bl-3) rather than the premise that goodness is an 
ultimate principle. lt is the Academy's metaphysics that are suspect, not their 
desire for teleological explanations. In Aristotle's own terms, Speusippus is 
right not to identify formal and final causes, but wrong to deny that the latter 
provide just as valid a type of explanation as the forrner. 
1091•33-b ls:  Presumably Speusippus had made an appeal to Iradition to 
support his view that goodness is not an original principle, by pointing out 
that the ancient myths do not make their fint ereatar and original principle of 
cosmogony a principle of goodness: the source of justice is Zeus, who comes 
later. Aristotle himself is capable of appealing to myth and Iradition in this 
way (for example, to support his theories about the stan having life, 1 074a28-
b l4) ,  and his objection here is not to the appeal itself but merely to its in­
accuracy. 

Aristotle's references are primarily to Homer and Hesiod mediated by Plato. 
Hesiod (Theogony 1 1 6 ,  also quoted at 984b26-8) makes Chaos the first 
principle. Homer has some slightly peculiar references to Oceanus and Tethys 
as a cosmological origin (lliad xiv, 201 ,  302, cf. 246); this was not a comman 
account, but Plato had mentioned it (Cratylus 402a-b, Theaetetus 1 52e), and 
Arislot le gives it a half-serious rationalizing account al 983b27. The references 
to Night and Heaven have been thought 'Orphic', but are more likely lo be 
later elaborations on Homer and Hesiod (see Kirk and Raven, The Presocratic 
Philosophen, pp. 20-4 ). 

Aristotle claims that the poets only say things like this because they have 
to reconcile !heir belief in the justice of Zeus, the present world-ruler, with 
their narrative which says that the rulers of the universe have changed. Since 
they do not want to make Zeus an unjust usurper, they have to deny that his 
predecessors were good; but this does not amount to a philosophical point. 
Aristotle backs up his claim by appealing to writers who are not bound by 
such exigencies of form ,  and who do claim both that Zeus is good and that he 
is the original creator of the world. 

Pherecydes of Syros is an odd figure whose book is a nal'Ve combination of 
narrative and account of how the world is now. His work began, 'There always 
were Zas, Time, and Chthonie; but Chthonie got the name Ge (Earth)', putting 
Zas (Zeus) firmly al the beginning of things. See Kirk and Raven, pp. 46-72, 
West, Early Greek Philosophy and the Orient, chs. 1 and 2 .  (West, however, 
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thinlcJ that Time is meant here, which is clearly not in Aristotle's mlnd.) lt 
should be noted that Pherecydes is Aristotle's only real counter-example to 
the appeal to tradition. The Magi were a prlestly Persian caste who tausht 
Zoroastrian dualism: the principles of good and of evil are equaUy basic. 
Aristotle discussed them in Book 1 of his lost work On Philosophy (fr. 6 

Ross). The reference to Empedocles and Anaxagoras is very odd and un­
typical (thoush paralleled in the simüar passase 1\ 1 07Sb l -1 1 ). Elsewhere, 
while Empedocles is said to have 'lispinsly' srasped the final cause (98Sa4-10), 
Anaxagoras ls said by Aristotle (foUowing Plato's complaints in the PhDedo) 
to have made Mind only an efflcient cause and not to have recognized final 

causes at all. 
1091b16-20: This is rather a baffling passage. lt ls fairly clear that Aristotle 
is claimins that a first principle must be good, and that i ts goodness is In same 
way essential to it. He takes this much to be established by his refutation of 
Speusippus. But it is not made clear what the canncetion is between goodness 
and properties like being eternal and being self-sufficient. The second sentence 

rather suggests that these qualities are good-making qualities; but the third 
sentence say s tirmly that a fust principle has these qualities because it is good. 
109lbl0- 10921S : Aristotle now turns, dialectically, to the opposlte view, 
Plato's, which he represents as a simple identlfication of the good with the 
principle of mathematical objects, one. He points out that if this identification 
is made then numerous absurdities follow, and painstakingly works them out. 
But did Plato in fact make such a straightforward identification? lt appears, 
as far as we can teli, that he did not and that Aristotle is (as often) interpret­
ing vague statements literaUy for palemical purposes. 

The im portance of the good as a basic princlple for Plato is apparent in the 
emphasis in the Republic on the Form of the Good, which is mysteriously said 
to be 'beyond being'. There has naturally been same temptation to link this up 

with Plato's leeturc 'On the Good', which dealt with the basic principlea of 
mathematics and so developed anather theme of the Republic. Krimer ( 1 )  in 
particular has stressed the axiological aspect of Plato's metaphysics, and insists 
that wc can fınd, in the fragments of On the Good, a theory of rational and 
ethical structure which underlies all of Plato's written works. (See alsa Gaiser, 
Dting, Wippern, Gadamer and Schadewaldt.) Apart from the rather speculative 
constructions of these scholars, however, wc know very little of the exact role 
of the good in On the Good. We know from a report of Aristoxenus, who got 
lt from Aristotle, that the audience were finally baffled by 'the limit, that 
good is one'. This phrase, however, has been translated and interpreted in 
many ways, as identifying the good and one, as saying that goodness ls unitary, 
that unity is ııood, and even that limit is one and so ııood. (See Chernlss (2), 
p. 87 n. 2, and Gaiser (1),  pp. 4S2-3.) In the absence of more definite inform­
ation we do not know that this was the sart of identification that Aristotle has 
in mind here. Moreover, Aristotle elsewhere writes as though Plato had in 
mind something different. At 98Bb6-16 he complains that Plato makes good-
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ness merely incidental to one and being; and at 1075a3a-b 1 he says that the 
people who oppose Speusippus on this fail to say whether the good is formal, 
efficient, or final cause. Further, there is an interesting passage at Eudemian 
Ethics, 1 2 1 88 16  ff., where Aristotle seems more concerned to preseni Plato's 
ideas (in order to eriticize their method) than to attack them as here, and 
where we get a different picture: ' . . .  At preseni it is from things not admitted 
to possess goodness that they prove the things admitted to be good, for in­
stance, they prove from numbers that justice and health are good, because 
they are arrangements and numbers-on the assumption that goodness is a 
property of numbers and monads because the Absolu te Good is unity. But the 
proper method is to start from things admitted to be good, for instance health, 
strength . . .  And it is a hazardous way of proving that the Absolute Good is 
unity to say that numbers aim at unity; for it  is not clearly stated how they 
aim at it, but the expressian is used in too unqualified a manner; and how can 
one suppose that things not possessing life can have appeti tion?' (Loeb trans­
lation). Here the Academy are said to prove that goodness is unity from the 
fact that numbers aim at unity, and so to commit the absurdity of inferring 
facts about what is good from the 'behaviour' of numbers (they must be 
making the assumption that what numbers aim at is what is good). Whatever 
the merits (or demerits) of this line of thought ,  it is clearly not a straight­
f orward identilication of goodness with one, the principle of rtıathematical 
objects, but an altogether more vague and metaphorical line of thought. 

Aristotle's approach in the preseni passage is presumably another example 
of his insistence on taking me taphor in philosophy literally. He takes it that 
the Platonists intend to identify the good with one, quite literally, and then, 
rather heavy-handedly, draws out some consequences. 

(i) All ones or units will then be types of good. But since there are a lot 
of units (infinitely many, in fact) there will be an unreasonable number of 
sorts of good. 

(ii) All numbers will be types of good. (This apparently is thought to 
foUow from (i), so that 'units' in (i) must cover not just mathematical units, 
but also numbers, thought of as unitary products of one.) So if Forms are 
numbers, then all Forms will be types of good. But this produces a dilemma, 
whichever of two views one ta kes about the extent of the world of Forms. If 
ı here are Form s only of types of good (presumably , items like justice, gener­
osity, ete.), then Forms will not be self-sufficient objects, since items like gener­
osity, ete. are dependent on independent items like men, in which they are 
found. On the other hand, if there are Forms for such objects (i.e . Forms of 
man, horse, ete.), then since all Forms are types of good, horse and man will 
be different types of good, and so will be the individual men and horses that 
participate in these Forms. Both alternatives are clearly abs.urd. 

There are two points of in te rest about this argument .  
(a) Aristotle passes without argument from, 'Forms are (after all) objects' to, 
'There are Form s of objects'. Presumably he is employing the univocity 
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prlnclple also used in the ugument at 1079a24.b3 (see notes on that passage). 
(b) The last move, from 'Forms of objects are types of good' to 'Partlcipants 
In those Forms are types of sood', deserws notlce. An obvioua rejoinder 
would be that a predicate true of the Form does not necessuily hold of what 
participates In that Form; an individual man could puticipate in the Form of 
Man, which is a type of good, without therefore participating In a type of 
good and so being good. Aristotle is assuroing that this defence is not open to 
a Platonist, i.e. that they do not distinguish between predicates of a Form 
which hold of it qUil Form and those that hold of it qua the concept it repre­
sents. In this way too the present argument comes close to the argument at 
1079•24-b3.  

(iü) If one is  identified with good, the other principle has to be idendfied 
with evil. This move seems obvious even if the 'identlfication' in question is 
vque and metaphorical, and the Academy seem actually to have subscribed to 
it. According to Aristotle only Speusippus avoids lt, whüe the othen are com­
mitted to it. But if so, a whole new set af absurdities foUows. No doubt the 
Academy would have tried to avoid them by claiming that what they said was 
metaphorical and not to be taken so literally. 1091b 35-7 is paraUeled by /1. 
1075a34.(;. The remark that evü wiU be 'the area of the good' ls puzzling and 
unexplained. lt may have a remote connection with Aristotle's (controvenial) 
claim (Phyıics 209b1 1-13)  that Plato in the Tlmaeuı ldentified matter and 
place. However, the word transisted 'uea' is also used by Aristotle himself of 
the good in a non-literal sense at de Motu Animalium 100b29 (cf. b20). 
1092•5-17: Aristotle sums up by claiming that his opponents faO into absurd­
ities on one side or the other because their basic assumptions are at fault :  the 
Academy's theories are fundamentaUy wrong, not just mistaken in details. 
He adds another ugument against Speuslppus (out of place). lt is not certain 
whether it is Speusippus' own ugument, or Aristotle's own lnference, that 
since Speuslppus' principle is incomplete, it does not exist in the primary 
sense: it is, in Aristotle's terms, only potentially, and not actuaUy, what it wiU 
become. Aristotle expands elsewhere on the reply he gives here: the sperm, 
which is only potentlally a man, is not the real origin of a man, because the 
actual is alwaya prior to the potentlal. See /1. 1072b30- 1073a3 ,  and e chapter 
8, especiaUy 1049b1 9-27, 105oa4-7. 

CHAPTER S ,  1 092• 1 7-CHAPTER 6 

1092•1 7-bB: Some extra objections to the Academy's derivation of mathe­
malical objects from their principles. They do not belong very weU either with 
what precedes or with what foUows-another sign that M·N is a coUection of 
notes put together by an editor. 
1092•17-21 :  There are two distinct objections here to the Academy account 
of place. lt is produced along with the geometrical solids in an unexplained 
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way. In demanding more elucidation, Aristotle may be indicaling that the 
Academy do not clearly distinguish ideal from physical space. lntermingled 
with this objectlon ls a different one, whlch is that places can only be in­
dividuated by reference to the things whose places they are (cf. Aristotle's 
account in Phyılcı 4 chapters 1 -S),  so that it ls strlctly wrong to give ideal 
objects places at all, since they are not independent objects that can be ldenti­
tled. 
1092•21-bB: Aristotle discusses various possible lnterpretations of the notton 
that mathematical objects come from the princlples, and finds them aU un­
satisfactory or ridiculous. His taetic of giving a preclse sense to a vague asser­
tion is partlcularly obvious here. 

a2 t -4 :  See notes on 1079b2J-4. 
aı4-9. The idea that numbers might be produced from elements that are 

mixed or juxtaposed does not seem serious, and it appears that Aristotle ls 
making the point that the Platonist account cannot be given any reuonable 
lnterpretatlon as the idioma employed ue normaUy used. Aristotle's own 
theory of mixture and its difference from juxtaposition is developed at de 
GenerDtione 327a3o ff. ; he distingulshes types of mlxture at Toplcı 1 22b2s 
ff. , and at ı sob22 and ı s ı•20 ff. dlstingulshes uses of 'juxtaposltlon' and 
wams against carelessness in using the term. Here, as at 1 082a20-2 (where he 
rejects 'mixture' as a possible description of the way a number is made up of 
units), he is protesting against loose and mlsleading employment of what are 
for him at least precise and technical terms. 

a29-b3. Aristotle sets up a dilemma. If As 'come from' Bs then either (i) 
the Bs remain in the As. But this is only possible in the case of things that 
come lnto belng. Aristotle ls arguing that if the Bs 'remain' then this lmplies 
that at some time the As were actually produced from the Bs, which produces 
absurdity In the case of abstract objects like numbers. 

Or (ii) As come from Bs which do not continue to form part of As, but 
either are used up in the process, or perslst unchanged, dlstinct from As. 
Aristotle tries to flnd an acceptable applicatlon of this Idea to the derlvatlon 
of number from one and the indefinite two, and ostentatlously fails. lt cannot 
be like generatian from sperm, since one is indivisible, and cannot 'give orr 
anythlng like sperm. This looks like a joking reduction to absurdlty of meta­
phon about generatian and parenthood in connection with numbers. The only 
non-metaphortcal altemative Aristotle considers is that the factor that does 
not persist when it produces numbers is a contrary . He meets this with the 
objection already used in chapter l -if numben come from one factor that 
penists and one that do es not, the n a third factor is necessary to underlie 
the change. 

b2-8. This recalls the arguments of chapter 2, which likewise try to show 
that the Academy's claim that numbers are eternal cannot be reconciled with 
the way they use expressions of them that are only applicable to perishable 
things subject to change and generatian and destruction. The analogy from 
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Empedocles is, as Aristotle rather weakly admits, very imperfect. 
1092b8 - 1 093b29: This last seetion of N is an unconnected string of argu­
ments against the idea that numbers are 'causes', apparently in the sense of 
efficient causes. They are of very uneven force. Most of them present common­
sense and obviously true objections to fanciful claims about the significance 
and explanatory power of numbers. Few people can have taken seriously the 
sort of idea that Aristotle attacks here (though Speusippus appears to have 
faUen into some kind of number-mysticism, and some Pythagorean numer­
ology may have been fashionable in the Academy). The main substantial 
point that Aristotle conveys is that the Academy have been very casual about 
their use of the notion of 'cause', and would have benefited from an examin­
ation of the different ways in which one thing can explain another. 
I092b8-2S: Aristotle discusses two Pythagorean suggestions as to the way in 
which numbers explain things: 

(i) All we know about Eurytus comes from the commentator pseudo­
Aiexander on this passage. According to him, Eurytus would 'posit' that the 
number of a man, for example, was 250, and that of planı 360. He would 
draw a man on a wall and fix pebbles of appropriate colours in different parts 
of the drawing till he had used up that number. There have been many 
different interpretations of what he could havr. been getting at in this pro­
cedure, and the general assumption is that it cannot have been as simple­
minded as it appears. However, in this chapter Aristotle is out to ridicule his 
opponents, and it can safely be assumed that whatever Eurytus was doing 
with his pebbles Aristotle took it to be siUy. 

(ii) The Pythagoreans were impressed by the fact that the intervals of 
octave, fourth, and fifth are expressible as simple nurnerical ratios, and appear 
to have held the hope that all other phenomena were in principle capable of 
reduction to nurnerical ratios. In A chapter S Aristotle discusses this with 
some interest as a partial anticipation of the attempt to give a defining formula 
of a type of thing; he criticizes them, however, for superficiality. Here he 
stresses that even apart from the difficulty of accounting for all qualitative 
phenomena in terms of ratios, the Pythagorean idea does not support their thesis 
that 'things are numbers', since a ratio is not a number. This argument is very 
like the one at 99 1 bı. ı ı ,  and both express Aristotle's refusal to accept rational 
numbers as numbers in the proper sense (see the lntroduction, p.3940). 
1092b26- 109]1 J :  These are both fairly common-sense objections. The 
second point seems to be simply that if the number of fire and that of water 
have a common factor, then there must be something whose number that 
factor is, which will therefore be a constituent of both of them, although ex 
hypothesi they were both supposed to be basic elemen ts. 
1 093•1 -3: This argument is repeated almost at once at 9-1 3.  lt plays no part in 
Aristotle's serious arguments against the idea that 'Forms are numbers'. 
1093•3-9: Aristotle himself does believe that there are significant cycles and 
periods in the life of species (cf. de Generatione 336b 1 0-1 5); he just refuses 
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to believe that the mathematical patterns these form are in any way decisive 
for our undentanding of events in nature. 
1093• 1 3-19:  This is the only passage in Aristotle which suggests that the 
way we count is at all dependent on us and our interests. Presumably the 
answer to, 'Ho w many stars are there in the Bear?' can only be answered by, 
'lt depends where you live'. But it is very doubtful whether Aristotle mean� us 
to infer that it is quite arbitrary what we count as one constellation . Else· 
where he tends to assume that nature provides us with our units, not that we 
can divide the world up into countable chunks in different ways. (No doubt 
this ls because he does not distinguish sharply between the notion of a unit for 
countlng and the notion of a unitary object.) In the present passage Aristotle 
is merely making the point that there is nothing sacred about the number of 
stars in any consteUation, for we could find that there were more or fewer 
stan In what we would stiU call the same constellation. 
1093•28- 109]b4 :  Aristotle may be just criticizing a few random absurd 
claims; but it is possible that in this passage he is attacking a systematic 
paraUel derivation of parts of speech and of the musical scale. 
1093b l l·21 :  An interesting (because unparalleled) attempt by Aristotle to 
salvage something from what his opponents say. He admits that there are 
interesting mathematical structures reflected in nature, and that the Academy 
do point out formal analogies between generically different fields. But he 
fırmly denies that this is anything more than coincidence; in particular, the 
numben do not determine the natural facts. Aristotle does not give any back· 
ground to these supposed analogies here, and they seem very dubious. Although 
Aristotle sounds less unsympathetic to them than one might expect, he cannot 
afford to allow that they are significant, for this would surely undermine the 
autonomy of different fields of inquiry, something which Aristotle is strongly 
committed to. 
1 09]b2 1-6: This is like a footnote. Even if numbers were causes in some ways, 
they would not be Form numbers, since numbers in ratios, ete. have to be 
repeatable, and each Form number is unique of its kind because made up of 
units non-combinable with units in any other number. So even if we did 
accept these arguments for numbers as causes, they would not lead us to 
accept Forms. Aristotle has stated his objection rather oddly : how could two 
Form numbers be 'equal' in the flrst place? Perhaps he means that for Plato 
7 + S  could not be equal to 12, because the units would be different. At any 
rate the only point he needs to make here is that Form numbers cannot be 
meant because they are each unique of their kind. 
1093b26-9: lt is clear that this is meant to be a conclusion not just to this 
section, or to N, but to M·N as a whole. 
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GLOSSARY 

b6ıaipeTCX indlrisible 
b6ı�poo; undlfferentiated 
aiTia ca use (see p. 89-90) 
llvıaoo; unequal 
bpı81Jdç number (i.e. integer, see 

p. 9-1 1 .  3940) 
llpTıoo; even 
bpxı\ principle 
bauıJ(JII.'ITdç uncombinable (see 

p. 1 7-19,  1 65-7) 
lupaipeaıç abstraction 

(Jd8oç depth 

-yiveaıç coming into being 
-ypaiJIJı\ line 

6eKdç dek ad (i.e. the numbers 1 -lO) 
6ıaipeToç dirisible 
6ıa�pd differentia 
6 ıdl/)opoç differentiated 
6udç two; lı lJ.dpıaTo( 6udç, the in­

definite two. 
6ı.ivQ�Jıç potentiality 

eisoç form; (Platonic) Form. 
lv one 
lvavTiov contrary 
€v€p-,eıa acıuality 
E1ft1fefıov plane 
bıaTı\IJ'I knowledge, branch of 

knowledge 

fUaıç position 

16€a (Platonic) Form 
laoç equal 

KaB"aılTil independent 
KaBdll.ou universal 

ll.d-,oo; argument, account 

IJa8'!1JaTıKıi mathematical objects 
ıJi-reBoç magnitude 
IJfTpov measure 
IJ;jKOç length 
1JOva6ıKoç lJ.pıBIJdç number made up 

of abstract units (see p. IS)  
jJovdç unit 

oiJaia re al object , reality (see p. 89) 

1fePITTd( odd 
"ll.dToç breadth 
"1\.;;Boç plurality 
1fOWV quality 
1foadv quantity 
1fpdç n relative 
1fPdTfpov prior, before 

aTepedv solid 
an-,IJI\ point 
OTOIXfiOII element 
au�J(JII.'!Tdç combinable (see p. 1 7-19, 
165-7) 

Td1foç place 

Üll.'l matter 
GaTepov subsequent, after 

1/lı.iaıç entity (see p. 90) 

xwpıaniç separate 
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