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ABSTRACT

PLATO'S THEORY OF NUMBER

BY

Bess Makris Stamatakos

How Plato's concept of number relates to his central meta-

physical doctrine of the forms or ideas has been problematic, in that

interpreters of Plato have not agreed whether Plato viewed numbers as

forms, or as ontologically separate kinds of entities, which are neither

forms nor physical things in this world. Chapter I of this dissertation

presents a summary of the various positions taken by scholars regarding

Plato's view of number relative to forms.

It is argued in this dissertation that, for Plato, numbers

are forms. This investigation of number is separated into two parts.

The first part of the investigation answers the question, "What sort

of thing is number?" and is answered in Chapter II of this dissertation.

The argument is developed by using Plato's argument from kinship

(Phaedo) as a model to show that numbers and forms share the same pro-

perties or characteristics. These characteristics, which are all found

mentioned in the dialogues and are either explicitly or implicitly as-

sociated with forms and numbers are listed in this chapter as : 1)in-

telligible or invisible, 2) causing or ruling, 3) immortal or eternal,
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4) constant and invariable, 5) independently existing, 6) objects of

knowledge, 7) indivisible or incomposite, and 8) unique and perfect.

Chapter III, the second part of the investigation responds to

the question, "What is number?". First, Plato's criteria of an adequate

definition are established. Then, it is suggested in this chapter that

Plato defines number in a weak sense as 'the odd and the even', even

though this definition does not satisfy his own criteria of an adequate

definition. In addition, it is argued that although Plato was familiar

with fractions and irrationals, he does not consider them to be numbers.

Chapter IV is a critical evaluation of an alternative position

presented by A. Wedberg, which states that numbers are not only forms,

for Plato, but that, ontologically, they are also separately existing

entities called 'intermediates'. This chapter is polemical in nature

and argues against this alternative view by examining the interpretation

of various Platonic passages that Wedberg offers in his support. The

conclusion of this chapter, after considerations of the plausibility

of a theory of 'intermediates', is that there is nothing in the Plato

text that demands an interpretation of numbers as 'intermediates.'
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CHAPTER I

INTRODUCTION

The importance of mathematics in Plato's works cannot be over-

estimated. The Dialogues abound with mathematical examples, both

geometric and arithmetic in nature. And yet, in spite of the frequency

of these examples, no dialogue is directly concerned with the question,

"What is a number?". Because this question about the nature of number

is never asked and only occassionally dealt with by Plato, subsequent

philosopher-scholars have felt a need to give some kind of reconstruct-

ion of Plato's view of number, and interestingly, the accounts have

varied greatly.

Three main lines of thought have emerged through the years

in connection with Plato's view of number. One interpretation is the

claim that numbers are neither forms, for Plato, nor sensible particu-

lar things, but that they are entities that hold a separate ontological

position, intermediate between them. They are not forms because they

are not unique and they are not sensible particular things because they

are eternal and unchangeable. This is the position that one finds

stated most often by Aristotle, who tells us:

FUrther, besides sensible things and forms, he [Plato]1

says that there are objects of mathematics, which occupy

 

1Plato is mentioned by name in the preceding sentence, Meta-

physics 987bll.



an intermediate position, differing from sensible things

and being eternal and unchangeable, from Forms in that

there are maEy alike, while the Form itself is in each

case unique.

When Aristotle compares Plato with the Pythagoreans he says:

...and so his view that numbers exist apart from

sensible things, while they [Pythagoreans] say that

the things themselves are Numbers, and do not place

the objects of mathematics between Forms and sensible

things.3

And again,

...those who believe both in forms and in mathematical 4

objects intermediate between these and sensible things.

Again, when Aristotle is to talk about substance, he says;

Plato posited two kinds of substance - the Forms and

the objects of mathematics - as well as a third kind,

viz, the substance of sensible bodies.

Along these lines, Wedberg6 presents an interpretation of

Plato's philosophy of mathematics which, in all main points, agrees

with Aristotle's exposition. He argues that Plato posited two kinds

of number, the 'ideal numbers' which are Ideas and the 'mathematical

numbers' which are not the Ideas but which nevertheless share the mode

of existence characteristic of Ideas. These mathematical numbers are

 

2Metaphysics 987bl4-31. This and other translations from

Metaphysics are’by Ross.

 

 

3

Metaphysics 987b28.
 

4Metaphysics 995b16-18.

SMetagiysics 1028bl9-21.
 

6

Anders Wedberg, Plato's Philosophy of Mathematics, Almquist

and Wiksell, Stockholm, 1955.
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referred to, by Aristotle and those that hold this view, by the name

of 'Intermediates'.7 Wedberg admits that Plato never really explicitly

asserts the existence of these intermediates, nor does he use the ter-

minology Aristotle uses, but that in the Republic 525c-526c, along with

a few other passages8 Plato describes a kind of number which fits the

description of Aristotle's mathematical numbers.

Along the same line Robin9 says that although numbers are the

models of the ideas, the mathematical numbers appear to be intermediate

between the ideal and sensible realms, and their function is to intro-

duce quantity into the sensible world. And Hardie10 states that the

doctrine of the intermediates is plainly presupposed by Plato and is

an explicit doctrine of the Republic.

At the other end of the scale are those that believe that

Plato held no view of number as 'intermediates', but that the specific

numbers, two, three, and so on, are forms. Among those that hold this

view is Wilsonll, who argues that Aristotle's notion of intermediates

is due to his misunderstanding of Plato's theory of numbers, and that

 

7The 'intermediates' include both mathematical numbers, and

ideal geometrical figures, but this paper is concerned only with the

status of number. Cf. Wedberg, p. 11.

8Notably, the Philebus 56d ff. and the Phaedo 74c ff.

L. Robin, La theorie platoniscienne des idees et des nombres

d'apres Aristotle, Paris, 1908.

10W.F.R. Hardie, A Study of Plato, Oxford University Press,

1936, p. 50.

11Cook Wilson, "On the Platonist Doctrine of dOOUBAnTOL

dpteuofi , Classical Review, 1904.

 

 

 



the doctrine of the intermediates cannot be found in the dialogues.

Numbers are forms, i.e., universals of numbers, and as such, certain

difficulties arise which might have caused Plato's disciples to come

up with the notion of intermediates to explain these difficulties.

Shorey12 takes this line when he states that the objects of mathematics

are explicitly stated in the Republic to be vonrd and, as such, are

'the objects of knowledge, i.e., forms. Raven13 who, like Shorey, re-

lates the question of the intermediates primarily to the Republic,

argues that mathematical objects are not the sole objects of the state

of mind intermediate between V5UULS and nCottg .

Cherniss'14 argument against the view of numbers as interme-

diates is most forceful in that he questions the reliability of Aris-

totle's report. He says that to include Aristotelean text in an inter-

pretation of Plato's views is unwarranted for several reasons. First,

he claims that it is rather doubtful that Plato expounded any theories

about forms and numbers beyond what we possess in the dialogues, in

spite of Aristotle's reference to Plato's 'unwritten doctrines'; se-

condly, that Aristotle is never perfectly clear to whom he is refer-

ring in his remarks about forms and numbers, as there were at least

two other prominent philosopher-mathematicians at the Academy at the

same time, namely Xenocrates and Speusippus, whose theories varied

from each others' and from Plato's; third, because of Aristotle's

 

12P. Shorey, The Unity of Plato's Thought, Archon Books,

1903, 1968, p. 83.

13J.E. Raven, Plato's Thought in the Making, Cambridge, 1965,

 

 

p. 158.

14 H. Cherniss, The Riddle of the Early Academy, Russell and

Russell, New York, 1962, Chapter II.

 



polemical nature and because of his desire to present his own ideas

relative to those views of previous philosophers, he tends to present

a skewed picture of the views of earlier philosophers, by introducing

his own terminology; and four, Aristotle himself gives inconsistent

reports about Plato's view of numbers. For these reasons Cherniss

rejects the view that Plato posited 'intermediates'.

The third line of thought is one taken by Ross. Ross argues

that in the Republic Plato thought of Ideas falling into two divisions,

a lower division consisting of Ideas of number or space, and a higher

division not involving these.15 Ross also claims that Cherniss goes

too far in the opposite direction when he denies that Plato ever

believed in intermediates at all, because "the distinction between

'intermediates' and ideas is below the surface in dialogue after dia-

16, and "it is a doctrinelogue, only waiting to be made explicit"

which Plato seems from time to time to be on the verge of stating

but never quite states." 7 Ross, who bases his views on both Platon-

ic and Aristotelean texts, doubts that Aristotle, who distinguishes

the views of Plato from Speusippus and Xenocrates in Books M and N

of the Metaphysics, would without good reason have committed himself
 

. 18

to a distinction that, if it were erroneous, could easily be repudiated.

 

15Sir David Ross, Plato's Theory of Ideas, Oxford, 1951, p.65.
 

16Ibid., p. 66.

17Ibid., p. 177.

18Ibid., p. 66.



Annas19 is in agreement with Ross that Cherniss' conclusion

that Plato did not expound any theories about Forms and numbers beyond

what we possess in the dialogues is too sweeping, and that this conclu-

sion should be narrowed.20 Annas accepts the view that Plato held to a

belief in intermediates, but acknowledges the fact that this view is

based largely on Aristotelean texts, though "Plato's theory of number

did unquestionably try to combine the thesis that numbers are forms

, 21

With the concept of numbers as sets of units.”

The following thesis is based primarily upon Platonic text22 and

it is the view of the writer that all textual considerations point to

the view that numbers, for Plato, are forms. In Chapters II and III

we shall argue for this view in a positive fashion from the Platonic

texts, and in Chapter IV we shall argue for it negatively by criticizing

recent arguments for the view that Plato held a theory of intermediates.

In asking, "What is number”, it will be helpful to make use of a distinct-

ion Plato makes between a ti esti question and a poion question.

 

19J.E. Annas, "Aristotle's Criticism of Plato's Theory of

Numbers," Harvard Ph.D. Dissertation, 1973.

20 Ibid., p. 303.

21 1219., p. 233. Since forms are unitary (indivisible) to

say that numbers are sets of units and forms simultaneously is contra-

dictory.

22There must have been many discussions among the members of

the Academy concerning the nature of number and many doctrines might

have emerged from these discussions, but the fact that nothing has been

preserved in written form concerning Plato's 'unwritten doctrines', makes

the task of reconstructing these doctrines highly speculative. I have,

for this reason, chosen to adhere primarily to Platonic text, in my in-

terpretation of Plato's view of number.



A ti esti question is one that asks the question, "What is

x?" and the answer to this kind of question is one that tells of x's

real nature, its essence, or what x actually is. In contrast, a poion

question asks, "What sort of thing is x?" and might satisfactorily be

answered by enumerating the characteristics of x, or listing the things

that can be said ppppg x. This distinction is found throughout the

dialogues. In the Gorgias (448e6) Socrates distinguishes between

what kind of art Gorgias is engaged in and what art it actually is. In

the Protagoras (360e7) Socrates says that there is a difference between

learning 22225 virtue, and what virtue, in itself, is, and in the EEEE

Socrates asks how can one know a prOperty of something if he doesn't

even know what it is (71b-c) and at 86d5, he says that the main question

is not whether virtue can or cannot be taught, but what virtue is. Once

again, in the Theaetetus (146e8) the question is not what are the objects
 

of knowledge, nor how many sorts of knowledge there are, but what the

thing itself, knowledge, is.

The following chapters of this dissertation rest upon this

distinction. Chapter II answers the poion question, or what sort of

things numbers are. It is shown in this chapter that numbers exhibit

basically the same characteristics that forms exhibit, and as such,

numbers and forms are the same kinds of entities. Plato uses the same

kind of argument in the Phaedo when he argues that the soul is like the

forms. The shortcomings of this sort of argument are acknowledged.

But to ask "What is number?" would, in accordance with Plato's

distinction, be to ask a ti esti question. One is interested in some-



thing more fundamental than the kinds of things that can be said.§ppp£

number. What one asks the ti esti question of number, one is interested

in determining what is the true nature of number, and when one has suc-

cessfully answered this question, one has true knowledge of what number

is. According to Plato, it is only with the apprehension of the real

nature of anything that true knowledge of it is attained. (Phaedo 65d12).

Chapter III is an attempt to answer the ti esti question with

regard to number. Since this calls for a definition of number, the cri-

teria that Plato suggests in the dialogues for an adequate definition

are established in the first part of the chapter. Then possible candi-

dates for a definition of number are considered in light of these criter-

ia. The ensuing discussion considers whether irrationals and/or fractions

were considered to be numbers by Plato.

The concluding chapter refers back to the problem as stated in

Chapter I with regard to the intermediates, and is negative in intent.

Whereas Chapters II and III look for evidence in the dialogues to sup-

port the positive claim that numbers are forms, Chapter IV is to show

that there is no evidence in the dialogues to support the claim that

Plato viewed numbers as intermediates, and that it is highly improbable

that Plato viewed numbers in this way.



CHAPTER II

A.

Among the many arguments that Plato gives in the Phaedo to

prove the immortality of the soul, there is one that is peculiarly unique

because it is explicitly a probabilistic argument and because it tells

us as much about forms as it does about souls. The intent of the argument

is to prove the soul's immortality; it attempts to do so by arguing that

the soul is more akin to forms than it is to bodily things, and, as such,

is 'less likely to dissolve or disintegrate'.

Briefly, the argument goes like this: Of things, there are

two classes, those that are constant and invariable and those that are

inconstant and variable. Of those that are constant and invariable, it

is extremely probable that they are incomposite, and those that are in-

constant and variable are composite (most likely to break up). The forms,

such as absolute beauty, etc., are examples of the constant, invariable,

and incomposite entities. The concrete instances of the forms, beauti-

ful things, etc., are examples of those things that are inconstant,

variable, and composite.

Of things, there are two more classes, those that are visible

and those that are invisible. The forms, in addition to being constant,

invariable, and incomposite, are invisible, and their instances, in ad-

dition to being inconstant, variable, and composite, are visible.

The soul, since it is invisible, is more like those things

that are invisible, therefore it is constant, invariable, and incompo-
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site, just as the forms are. Whereas, the human body, since it is

visible, is more like those things that are visible; therefore, it

is inconstant, variable, and composite.

The final two classes of things are those that are divine and

those that are mortal. The soul is more like that which is divine since

it rules and governs, and the body is more like that which is mortal,

since it serves and is subject. The conclusion of the argument is:

The soul is most like that which is divine, intel-

ligible (invisible), uniform, indissoluble, and ever

consistent and invariable; whereas the body is most

like that which is human, mortal, multiform, unin-

telligible, dissoluble, and never self-consistent.

(Phaedo 80bl).

Socrates goes on to say that because the soul has all these character-

istics, when a human dies, it is natural for the body to disintegrate

rapidly, but for the soul to be quite or very nearly indissoluble.

(Phaedo 80b8).

An analysis of this argument shows that Plato works with four

characteristics of things and their opposites:

A11 Entities
 

  

Souls and Forms Bodily Things

a. constant and invariable inconstant and variable

b. incomposite composite

c. invisible visible

d. divine mortal

Forms are explicitly related to the first three characteristics on

the left. Plato never declares forms divine, nor does he deny it,

but since forms are causes (Phaedo 100b), they may be viewed as ruling.

Forms can be called divine because the divine-mortal dichotomy rests

upon the ruling-to be ruled dichotomy. Thus, souls and forms both

exhibit the same characteristics.
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Two things are noted about this argument: 1) Plato says that

because souls are c) invisible, they are more like those things that

are invisible, namely, forms. And in being like forms, they exhibit

characteristics a) constancy and b) incompositeness. Likewise, since

the human body is c) visible, it is more like those that are visible,

so it is a) inconstant and b) composite. 2) The conclusion is that

souls are immortal because they are like forms. The underlying thought

is that forms are immortal since they are constant, invariable, and

incomposite. So:

Forms are a, b, c, d, and immortal.

Souls are a, b, c, d.

:. Souls are like Forms (because of a, b, c, d).

:. Souls are immortal.

The argument is a weak inductive for several reasons. The

first reason is that it does not follow that because two entities share

the same property that they will necessarily share any other properties.

Thus, it does not necessarily follow that because the soul is invisible

that it will be a) constant and b) incomposite. Plato's method of aSSign-

ing the characteristics of constancy and incompositeness to the soul

weakens the conclusion. The second reason is that Plato never explicitly

says in this passage that forms are immortal. The conclusion would have

been considerably strengthened if he had said:

Forms are a, b, c, d, and e.

Souls are a, b, c, and d.

:. Souls are e.

But even if he had said this, it is not clear that the conclusion would

follow, say, in case souls are not like forms.
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In order to prove that the soul is, in fact, immortal, Plato

would have had to state that souls are forms, and then argue deductively

that since forms are immortal, souls will also be immortal. But to show

that souls are forms might have involved him not only in something that

he could not have shown, since it would entail that every characteristic

of souls is identical to every characteristic of forms, but in something

that he probably did not believe to be true.

With these reservations about the probabilistic nature of the

argument from kinship, I will, nevertheless, use it as a model to

determine the place of number in Plato's ontology of forms and sensible

particular things. The couples of characteristics used in the following

pages of this dissertation are listed as follows:

1. Intelligible or Invisible Sensible or Visible

2. Causing or Ruling Caused or Ruled

3. Immortal or Eternal Mortal or Perishable

4. Constant or Invariable Inconstant or Variable

5. Independently Existing Dependently Existing

6. Objects of Knowledge Objects of Opinion

7. Indivisible or Incomposite Divisible or Composite

8. Unique and Perfect Many and Imperfect

These characteristics and their opposites were chosen for

several reasons. They are the characteristics that are explicitly and

most often discussed in the dialogues in description of forms. They

are the necessary conditions of being a form. Each of the above chav

racteristics is also either explicitly or implicitly ascribed to num-

bers in the dialogues.

The argument in the following pages will be in the form:
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Properties 1, 2, .......8 are explicitly assigned to

forms in the dialogues.

Pr0perties 1, 2, .......8 are either explicitly or

implicitly assigned to numbers in the dialogues.

Therefore, numbers are the same sort of thing as forms.

The intent of the remainder of this chapter is to show that,

for Plato, numbers are the same sort of thing as forms because they

exhibit the same characteristics (those in the left column above) and

it is probable that numbers are forms, rather than being a separate

species of a higher genus of intelligible things. This argument is

inductive in nature, but it is stronger than Plato's argument from kin-

ship because no characteristic is assigned to either numbers or forms

on the basis of their having another common characteristic.

It was suggested that the characteristics chosen are necessary

conditions for being a form, but it should be added that it is not certain

that together they are sufficient conditions. If one could be confident

that the list of characteristics were complete, i.e., that forms exhi-

bit no other characteristics, than one could conclude that numbers are

forms. But Plato never tells us this in the dialogues. On the other

land, one cannot help but feel that if forms exhibited any additional

characteristics Plato would have told us.

Because the model's limitations as a proof restrict the strength

of the conclusion that can be drawn, as in the case of the argument from

kinship, one can at most say that the conclusion that numbers are forms

is probable. The probabilistic nature of the conclusion is no great

cause for alarm, however, because it is quite in keeping with Plato's

uethod to leave answers inconclusive.
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l. Intelligible or Invisible
 

It is true of both forms and numbers that they are apprehended

only by thought. Plato tells us that the man who pursues the truth by

applying his pure thought and cuts himself off from his eyes and ears

and virtually all the rest of his body will reach the goal of reality.

(Phaedo 66al). That goal is the true perception of the nature of any

given thing, absolute beauty, absolute uprightness, absolute goodness

(Phaedo 65d1). The ideas, we are told, absolute beauty, absolute good,

and so on, are a class of things that can be thought but not seen (Reppp-

lip 507b13). In the Phaedo 7lal, Socrates says "...these constant enti-

ties (forms) you cannot possibly apprehend except by thinking are invi-

sible to our sight."

Even in the later dialogues, the Stranger in the Statesman says,

"...the existents which are the highest value and chief importance, are

demonstrable only by reason and are not to be apprehended by any other

Ilans." (286a9). The forms are invisible and imperceptible by any

sense, and the contemplation of them is granted to intelligence only.

(Timeaus 5232).

That number is apprehended only by thought is told several

times in the dialogues.

What numbers are these you are talking about?...they

are speaking of units which can only be conceived by

thought and which it is not possible to deal with in

any other way. (Republic 526a2).

And when asked through which part of the body our mind perceives the

"commons that apply to everything"l&h noevé nepi ndvrwv ‘éntononetv)
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such as numbers in general and the even and odd, Theaetetus answers:

"...it is clear to me that the mind itself is its own instrument" for

contemplating rd nocvd . (Theaetetus 185e1).
 

2. Causing or Ruling

Plato's approach to the problem of causality is to distinguish

between the cause of a thing and the condition without which it could

not be a cause. (Phaedo 99b3). As a young man, Socrates says, he had

studied science so that might learn the cause for which each thing

comes and ceases to be. (Phaedo 9637). He had been content to think that

the cause (<1Lrau ) of his sitting in a bent position was due to the fact

that his body was composed of flexible joints, and that his bones moved

freely in these joints by relaxing and contracting. (Phaedo 98d).

But he had come to realize that these are conditions without

which there could be no cause, but they are not causes. His bodily com-

position had to be of a certain kind in order to be able to bend, which

was the necessary condition of his bending, but it was not the cause of

his bending. Man has the choice of whether to bend or not, so the cause

had to be tied up to mind.

Plato is to introduce the Forms, absolute beauty, and goodness,

and magnitude and all the rest of them, and "with their help is to ex-

plain causation." (Phaedo 100b9). Socrates says whatever is beautiful

apart from absolute beauty is because it partakes of that absolute beauty

and for no other reason (Phaedo 100c4, 100d5). An object's beauty is

not due to its gorgeous shape or color, or any other such attribute

(Phaedo 100c9). Likewise, whatever is taller than something else is

simply so because it participates in Tallness, and similarly for Short-

ness (Phaedo lOlal). Plato makes it clear in the foregoing discussion
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that forms are causes and not conditions that make a cause possible. One

must have have the conditions before one can have the cause, and as such,

these conditions have ontological priority, but the cause has logical

priority.

Numbers are causes in the way forms are causes. Socrates says

that he cannot believe that:

....when you divide one, that this time the

cause of its becoming two is division, because

this cause of its becoming two is the opposite

of the former one; then it was because they

were brought close together and added one to

the other, but now it is because they are taken

apart and separated one from the other. (Phaedo 97a5)

The addition of one and one is not the cause of something becoming two;

the thing's participation in 'duality' or 'twoness' is the cause of

its being two. (Phaedo 101c1). Similarly, whatever is to become one must

participate in unity (Phaedo 101c8).

You would surely avoid saying that the cause

of our getting two is the addition, or in the

case of a divided unit, the division. YOu

would loudly proclaim that you know of no other

way in which any given object can come into be-

ing except by participation in the reality pecu-

liar to its apprOpriate essence (obofio ), and

that in the cases which I have mentioned you re-

cognize no other cause for the coming into being

of two than participation in duality -- whatever

is to become two must participate in this (Phaedo 101c1).

A little later in the Phaedo Socrates says once again, "...when the form

of three (rmv TpLGv Lééa ) takes possession of any group of objects, it

compels them ( dvdyun abrotg) to be odd as well as three." (Phaedo 104d7).

Absolute beauty is the cause of a thing's beauty, just as 'twoness' is

the cause of two things being two. Twoness, threeness, etc., are causes

in the same sense as a form is a cause.

3 and 4. Immortal or Eternal and Constant or Invariable.

The third and fourth characteristics shared by forms and numbers
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1

is their immortality or eternality and their constancy or invariability.

In the case of Forms, they are neither subject to generation nor des-

truction (Philebus le3), are eternal and unchanging (Republic 484b5),

just as Beauty is always beautiful "neither more nor less" Symppsium

211a), and remain constant, invariable, and unchanging:

Does that absolute reality which we define in our

discussions remain always constant and invariable

or not? Does absolute equality or beauty or any

other independent entity which really exists ever

admit change of any kind? Or does each one of

these uniform and independent entities remain

always constant and invariable, never admitting

any alteration in any respect or in any sense?

(Phaedo 78dl).

The answer is that they must be constant and invariable, and never ad-

mit of alteration. The idea of beauty itself always remains the same

and unchanged (Republic 479a3) and such things as man, ox, the beautiful,

and the good are each always one and the same. (Philebus le3). Again

in the Philebus, Socrates says that that which exists in reality is ever

unchanged (5883) and that those who study the universe around us have

"nothing to do with that which always is, but only with what is coming

into being, or will come, or has come". (5985-10). The stranger in

the Sophist attributes to the friends of the forms the view that "real

being is always in the same unchanging state" (248a14). And in the

Timaeus:

We must acknowledge that one kind of being is the

form which is always the same, uncreated and undest-

ructible, never receiving anything in itself from

without, nor itself going out to any other...(51e8).

 

2

3G.E.L. Owen ("The Place of the Timaeus in Plato's Dialogues",

p. 322-4 in Studies in Plato's_Metaphysics, ed. Allen) argues that the

distinction between Raga " anT' yéveabgr is jettisoned after the middle

dialogues, but here are three dialogues, the Sophist, the Philebus, and

the Timaeus which seem to retain it. H.F. Cherniss, "Relation of the

Timaeus to Plato's Later Dialogues", p. 329-60 in Studies, ed. Allen,says

that Owen's placement of the Timaeus in the middle Platonic period does

not explain the occurrence of the distinction in the Sophist and the

Philebus.
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Numbers, like forms, are eternal, ungenerable, imperishable,

constant, and invariable. With regard to the characteristics of constan-

cy and invariability, it is said of a unit that every one is equal to

every other without the slightest difference (Republic 526a3). And in

the Philebus (S6d12), Socrates says that every unit is precisely equal

to every other unit.24 Socrates tells us that "it is the very nature of

three and five and all the alternate integers that every one of them is

invariably odd, although it is not identical with oddness" (Phaedo 104a7).

Similarly, two and four and all the rest of the other series are not iden-

tical with the even, but each one of them is always even. Since the odd-

ness of three is its very nature, it cannot admit the form of even:

...five will not admit the form of even, nor will

ten, which is double five admit the form of odd.

Double has an opposite of its own, but at the same

time will not admit the form of odd. Nor will one

and a half, or others like these such as one-half

and a third admit the form of whole." (Phaedo 105b1)25

The inadmissibility of a form opposite to a characteristic of a number

guarantees us the number's invariability.

 

24More will be said about both the Republic and Philebus pas-

passages later in this chapter.

25This is my translation. Some translations insert the word

'fractions' in the last sentence of the quote. Notably, Hackforth's

and Tredennick's translations read, respectively: "Again the fraction

three-halves and all the other members of the series of halves will not

admit the character of wholeness, and the same is true of one-third and

all the terms of that series." Nor will one and a half, or other frac-

tions such as one-half or three-quarters and so on, admit the form of

whole." In Creek the last sentence reads: "0666 66 rd hutdxtov 0666

rdAAa rd roeuOro, r6 fiutou, rfiv r00 5Aou, nofi r6 rptrnudptov a5 nod

ndvro rd rotaDra." There is no Greek equivalent for the word 'fraction

in this passage. ' rdlla rd roeafiro ' is best translated 'others like

these .
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Though a number, say, three, may not admit an opposite form,

one might want to argue that it may still be variable in the way fire

can be more or less hot, even though it will never admit of cold. Does

Plato ever say that a number can be more or less that number, or must

it be an invariable and constant quantity? The answer is that "numbers

must be just what they are or not be at all. The number ten at once

becomes other than ten if it be increased, and so of any other number..."

(Cratylus 432a9).

In the Philebus, Socrates introduces us to "two constituents of

things, the unlimited and the limit" (23c10). Of the unlimited he says

that "when they are present in a thing, they never permit it to be a

definite quantity but introduce into anything the character of being

'strongly' so and so as compared with 'mildly' so and so, or the other

way around. They bring about a 'more' or a '1ess' and obliterate defi-

nite quantity." (Philebus 24c2). "When we find things becoming 'more'

or '1ess' so-and-so, or admitting of terms like 'strongly', 'slightly',

'very' and so forth, we ought to reckon them all belonging to a single

kind, namely, that of the unlimited." (Philebus 24e8).

0n the other hand, things that do not admit of these terms

come under the limit. Examples of such things are "equal" and "equality",

"double" and "any term expressing a ratio of one number to another" or

"one unit of measurement to another." (Philebus 25a8).26

 

26It is not clear why Plato makes a distinction between a ratio

of one number to another and of one unit of measurement to another. One

possible interpretation is that it is his way of incorporating geometric

entities such as line segments under the categorh of limit. Measurement

is often associated with geometry in the dialogues (Philebus 56e7, BE?

public 526d2, Republic 534d7). M. Brown says that for Plato, arithmetic

and geometry are two distinct things. "Plato Disapproves of the Slave

Boy" in Plato's Meno, edited by M. Brown, p. 199.
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Numbers are given as examples of those kinds of entities that do not

admit any variability. The introduction of number "puts an end to the

conflict of Opposites with one another" and makes things "well propor-

tioned and harmonious". (Philebus 25e7).

Plato does not explicitly say that numbers are eternal and

ungenerable, but there are evidences in the dialogues that they are no

different from forms in this respect. In the Republic, Socrates says,

"Geometry is the knowledge of the eternally existent" (Republic 527b6).

The reference is to geometry, but the whole section deals with numbers

as well as geometric objects. The science of arithmetic, which is whol-

1y concerned with number (529a9), leads to the apprehension of truth

(525b1) just as the objects of geometry draw the soul to truth. (527b8).

The imperishability of numbers is shown in the Phaedo (106ff)

during the proof for the imperishability of the soul. Socrates argues

that if what is immortal (the soul) is also imperishable, then at the

approach of death, it would not perish but retire and depart. Now

in the case of that which is not even "we could not insist that the odd

does not cease to exist -- because what is not even is not imperishable..

but we could easily insist that, at the approach of even, odd and three

retire and depart." (Phaedo lO6cl). Socrates is saying that 'what is not

even' is not imperishable, but that odd and three may be imperishable,

since they merely retire and depart. In order to make sense of this,

the 'what is not even', must be different from three and odd. Because

if we are to suppose that 'what is not even' refers to the number three,

the argument ends in contradiction. The number three is not perishable

and it is perishable. It must therefore mean three sheep, or five apples,

or any group of material or substantial entities that can be called odd.
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This interpretation fits with the earlier analogies of the passage.

'What is not hot' is later called snow, and 'what is not cold' is called

fire. The outcome of the passage is that not only is the soul imperish-

able, because it retires and departs at the approach of death, but num-

ber is also imperishable, since it merely retires and departs.27

NUmber is not only imperishable, but existed prior to the ob-

jects of sense in this world. In the Timaeus, it is said that God

fashioned the four kinds of elements, which make up the physical uni-

verse ("The objects which I have been describing are necessarily objects

of sense." Timaeus 61c7) by form and number. (Timaeus 53a12).

The ontological priority of numbers to soul, as well as body,

is also suggested. In the Phaedo Socrates argues that the soul is not

an attunement, as Simmias suggests in the analogy of the soul to a lyre,

because in the case of a lyre, the strings and untuned notes come first

(Phaedo 92e1), i.e., before the harmony or attunement. The soul "dir-

ects or leads all the elements of which it said to consist." (Phaedo 94c10).

So the soul cannot be linked with any physical parts, like parts of

an instrument. But the soul partakes of harmony (Timaeus 37a2) and

28

that harmony is linked to numbers.

 

27

The argument is not at all convincing. If 'x' is imperishable,

then it will merely retire and depart. But arguing that something mere-

1y retires and departs, does not show that it is imperishable. The in-

validity of the argument applies to conclusions about both souls and

numbers.

28W.K.C. Guthrie, History of Greek Philosophy, Cambridge Univ-

ersity Press, Vol. I, 1962, argues that thefiview that the soul is a

harmony does not conflict with its immortality, because the harmony is

seen as a numerical, rather than a physical one. (That numbers are non-

physical entities will be argued shortly. The non-materiality of the

soul ceases to be threatened if numbers are non-physical entities.) p. 316.
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In the Timaeus Cod fashioned the soul out of being, same, and

different "divided and united in due proportion". (37a5). The pr0por-

tions God used in designing the soul are numerical in nature. God

takes the whole mixture of being, same, and different and takes away

quantities from this mixture to form two series: one series being 1,

2, 4, 8..... and another series being 1, 3, 9, 27 ..... And in each

interval of each series, he places two kinds of means, the harmonic

and arithmetic means. So with the placement of the first kind of mean,

the even series becomes 1, 4/3, 2, 7/3, 4, 16/3, 8, 32/3.........

and the odd series becomes 1, 3/2, 3, 9/2, 9, 27/2, 27...and so on.

The second means are then placed so that the interval between each of

the numbers of the series are further decreased. This is the process

of reducing the size of the interval until the last interval is expres-

sed in the ratio 256:24329, whence the whole mixture is exhausted.

(Timaeus 35b4-36b4) .

Archytas30 uses the same procedure of finding intervals for

the tetrachord for the harmonic, chromatic, and diatonic scales in

music. Interestingly, the product of the intervals in the tetrachord

for each of these scales is 4/3. The harmonic and arithmetic means

are also discussed in the Epinomis (990c) and the value of these means

to a double, (say between 1 and a) is 3/2 and 4/3. In the Epinomis,

these ratios are called "a Gift from the blessed choir of the Muses."

(99lb3).

 

29

The value of this ratio is between 4/3 and 3/2.

0

Diels and Kranz, Die Fragmente_der Vorsokratiker, Weidman

Dakota, Dublin, Ireland, 1968, according to Ptolemy, Harm. I13, p.30.0.
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It is clear that, for Plato, numbers existed not only before

the body, but even before the soul since they were both made according

to numbers.

There is one passage in the Parmenides that has been tradition-

ally viewed as one in which Plato explicitly states that numbers are

generable by addition. The argument goes like this: From the hypothe-

i‘. o I 1

sis "Ev EL eoruv "3 Parmenides goes on to distinguish 'one' from

'being' and 'difference'. If we then select any pair from 'one', 'be-

ing', and 'difference', we have a pair which can be spoken of as 'both'.

And if we have both, we have 'two', and each term must be 'one'. If

any 'one' be added to any pair (which is two), we have 'three'. Then

Parmenides proceeds to say:

And three is odd, two even. Now if there are two,

there must also be twice times, if three, three times,

since two is twice times one,_and three is three_times

one. And if there are two and twice times, three and

three times, there must be twice times two and three

times three. And if there are three which occurtwice

and two which occur three times, there must be twice

times three and three times two. Thus, there willbe

evenmultiples of evensets,odd multiples of even

sets, odd multiples of odd sets, and even multiples

of odd sets. That being so, there is no number left,

which must not necessarily be."32

 

 

31This is what has been traditionally known as Hypothesis II,

starting at Permenides 142b3. Taylor, Hardie, and Cornford translate

this hypothesis "if a one is...". Ryle in "Plato' s Parmenides" in

Studies, ed. Allen argues that this hypothesis is the same as Hypothesis

I, namely " 6b EV EOTLV ", p. 113. W. G. Runciman in "Plato' s Parmenides' ,

Studies, ed. Allen agrees with Ryle "that the only feasable translation

of 'Ev ' is not 'the one', but 'unity'.

I have translated 'Ev' as 'one', primarily because it more

readily lends itself to the mathematical passage which follows, although

it must be added that acceptance of this translation does not indicate

my readiness to take sides on this controversy as to the meaning of

'cv ' in the whole of part II of the Parmenides.

 

 

2Cornford's translation.
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The conclusions are that "if a one is", number exists (or

there must also be number). And "if number is, there must be many

things and indeed a plurality of things that are." (144a6).

33

Cornford says of this passage:

Thus, from the simple consideration of 'One Entity'

with its two parts and the difference between them,

we have derived the unlimited plurality of numbers.

Each of the three terms is 'one entity' and can thus

be treated as a unit: and by adding and multiplying

these units we can reach any number (plurality of

units) however great.

Thus, in Cornford's view, the method beginning at 143a by way of ad-

dition and multiplication, "explicitly deduces the existence of the

number series."34

A11en35 says that Cornford's view is mistaken because in order

to derive a number, one must prove that there are as many units as the

number. One must make an existence assumption about the number of units

available. So, for example, in order to derive four, it is required

that there are four units, none of which is identical with the other.

In short, if number is a plurality of units, it can-

not be generated by the use of multiplication, since

the use of multiplication assumes the existence of

pluralities corresponding to its product. 36

But let us suppose that Parmenides was unaware of the need for

 

33

Inc., 1957, [3.171%1.

341b;d., p. 141.

35R.D. Allen, "The Generation of Numbers in Plato's Parmenides"

Classical Philology, 1970, p. 30.

36Ibid., p. 31.

Cornford, Plato and_the Parmenides, Bobbs-Merrill Co.,
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an existence axiom; the question remains, is it possible that the passage

is intended as a derivation or generation of number? Allen argues no.

He views the whole passage as one in which arithmetic is used to conclude

the plurality of things, and not to derive numbers as multiples of units.

The argument is of a hypothetical nature. If the existence of pluralities

having two or three members is granted, then the existence of all numbers

37
follows. In Allen's view, this kind of existence proof is not a gen-

eration of number:

Parmenides has provided no indication that any number

or numbers can be constructed or derived from.simpler

constituents. His argument is compatible with the view

that numbers are timeless objects which no more admit

of generation than they admit of destruction; it is al-

so compatible with the view that numbers are simple es-

sences incapable of analysis into ontologically (as dis-

tinct from numerically) prior and posterior elements.

In short, Parmenides' account is compatible with the

assumption that numbers are Forms or Ideas. 38

Ross39, too, argues that the proof in the Parmenides for the

generation of numbers is an exercise in dialectic rather than an exhibi-

tion of doctrine. In particular, the four-fold classification of numbers

'makes no provision for prime numbers, other than 2 and 3, so it is in-

completeao, and secondly, and most importantly it seems for Ross, the

account of generation of numbers does not square with the account Aris-

 

3?l§$§;, p. 31. If one adds the axiom: "If a and b are integers,

the product and the sum of a and b are integers", which Allen claims Par-

menides does not explicitly do.

38 Ibid., p. 31.

39 Sir David Ross, op. cit., p. 187-8.

40.According to Allen, the primes can be accounted for by this

method if 1 is considered an odd number. Then (5 = 5 times 1) is an

odd multiple of odd sets. One is considered an odd number in Hippies

Major 302a6.
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totle gives us. It makes no use of the "principles answering to the

One and the great and the small, but produces the numbers by the ordi-

nary processes of addition and multiplication."

Both Allen and Ross agree in opposition to Cornford, but for

different reasons, that the paragraph in the Parmenides is not specifi-
 

cally concerned with the generation of numbers. For Allen, the purpose

of the passage is not to generate numbers, but to generate a plurality

of things, and the mathematical digression is of a hypothetical nature.

For Ross, the purpose of the whole of the second part of the Parmenides
 

is dialectical in nature, rather than an exposition of doctrine, and the

particular paragraph under examination does not square with Aristotle's

account of generation of numbers.

The suggestion of Ross' that the whole of the second part of

the Parmenides is dialectical in nature, is, however, compatable with

the view that it might also expose doctrine. One finds in the Phaedo,

where the purpose of the dialogue is to all appearances a discussion

of the immortality of the soul, that the Forms are accepted as hypothe-

ses for one argument of the soul's immortality. And in the Philebus,

where the discussion concerns itself with the 'good', one finds Plato

introducing, again in an arbitrary and hypothetical manner, the four

kinds of being. In other words, the Parmenides passage might tell us
 

something concerning the nature of number, and it might even tell us

that numbers can be generated by addition of units. Ross' suggestion

that the Parmenides account does not square with Aristotle's account
 

arbitrarily plays down the possibility that the Parmenides can be eva-

luated in its own right.

Allen's account is such an evaluation and interpretation, but
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even though he says that the mathematical digression is of a hypotheti-

cal nature, he states that Parmenides accepts certain mathematical

truths, such as 3 = 2 + l, and 3 = 3 x l, which casts some doubt on

the alleged non-generability of numbers.

One of the difficulties that obscures the interpretation of

this passage seems to be that it is not clear at all times, if the

terms 'two', 'three', etc., refer to two or three things in this world,

or to the number two and the number three, etc. The paragraph begins

‘with the referents of 'being', 'one', and 'difference', which we can

call things, or entities, in this world. Parmenides makes it clear

that any pair of these entities is two and each of them is one. He

specifically says that one and two apply to the entities 'one', 'being',

and 'different' (143d3). And there will be three when they are joined

together in order, or in a union. ( EC 6% 3v Enactov ourmv éOTL, ouv-

Tebévros évdg 6nouou00v fiTLvLOOv oucuyfia 06 Todd yCyverot To udvra.)

There is no mention of adding three units to generate the number three.

The referents are things and we have three of them when they are so

joined together. This does not entail any claims about what numbers

are, or about how numbers relate to each other, or are generated. Things

in this world are the referents, once again, in the conclusion of the

argument, when Parmenides says that "there must be many things and in-

deed an unlimited plurality of things." (144a6).

Beginning with 143d3, where Parmenides says "three is odd,

two even", one is tempted to say that something is being said about

numbers, since odd and even are typically kinds of numbers for Plato.

But things in this world are also called even and odd. In the Phaedo

Socrates says " ... when the form of three takes possession of any
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group of objects, it compels them to be odd as well as three." (104d7).

Parmenides goes on to say that now since we have 'two', we

have 'twice' ( 6uotv 5vTOLV oun dvdynnv elven nab 66g ) (143d8) and

since we have 'three' we have 'thrice' (not prmv 5v1wv TOCS ) (l43el)?1

We now have the entities: two, three, twice, thrice, one, being, and

difference. Parmenides might have continued this procedure to arrive

at an unlimited number of entities. But he does not do this. He makes

combinations of four of these entities in order to make a four-fold clas-

sification: 'two-twice', 'three-thrice', 'three-twice', and 'two-thrice'.

Then he states: "There will be even multiples of even sets (aorta dott-

dubs ), odd multiples of odd sets ( “on“; momma“), odd multiples

42
of even sets (dprba HEOLTTdXLg) and even multiples of odd sets

(IEDLTTd deLdnLg )"(l44d1), to correspond with the four combinations

above. If this four-fold classification exhausts all number, then there

 

41 It might be argued that 'twice' really means two times one

or one plus one, in which case two is a multiple of units, and likewise

for three. The Greek text makes no such implication. A common practice

‘with Plato is to use incomplete predicates, such as '663' and ' 'tng .

42This classification corresponds to Definition 8 through Def-

inition 10 of Euclid's Elements, Book VII. Definition 8 is of even-times even

number flowing apuog amends ). Definition 10 is of odd-times odd

number (nfpboodXLS’nepyoodg épbaugs ,), and Definition 9 is of even-

times odd number (caucus nepboo s amends ). It is noted that

Euclid does not include the odd-times even number. Nicomachus, Theon,

and Iamblichus, according to Heath, are each to includeixzin their res-

pective elements 0f geometry. The Thirteen Books of Euclid's Elements.

Translation and commentary by Sir T.L. Heath. Second Edition. Dover

Publications, Inc., 1956, Volume II, pp. 281-4.
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must be an indefinite number of things in this world.43

The numerical digression is used, it seems, as a technique to

aid in the argument that there are a plurality of things in this world.

The current mathematical view at Plato's time of the division of even

and odd numbers into a four-fold classification serves as a model for

the claim that all numbers are thus exhausted or accounted for. Just as

there is an indefinite plurality of numbers, there is an indefinite plu-

rality of things in this world. This view supports Ross' and Allen's claim

that the purpose of the passage is not intended to describe the genera-

tion of numbers by addition or multiplication, but that it is to esta-

blish the fact that there are an indefinite number of things in this

world.

Numbers, then, like forms, are viewed by Plato as eternal, im-

perishable and ungenerable.

 

43Allen claims that it is not clear that the classification in

the Elements is exhaustive. Heath says that the even numbers fall into

three of the categories, the even-times even, the odd-times even and the

even-times odd; and since the odd numbers are the odd-times odd (this

includes primes if 1 is admitted as a number) then both even and odd

numbers are accounted for in the Elements. Plato must have felt, at

any rate, that the classification was exhaustive since Parmenides says

no number is left out.

It must be further noted, that the classification in the

Elements has nothing to do with generating new numbers by multiplying

or adding. The whole procedure is one of the form: given a number,

then in order to determine into which category it falls, one must halve

it, until it can no longer be halved. An even-times even number, for

instance, is the number which has its halves even, the halves of the

halves even, and so on, until unity is reached. The even-timed odd

number is such a number as when once halved leaves as quotient an odd

number. In short, the definitions refer to a procedure which would be the

Opposite of generating a new number.

44The question of the generability of numbers is directly re-

lated to the question of whether a number is divisible into parts. The

connection is that if the number four can be generated by adding two

'two's', then the number four is also divisible into two equal parts.

The section on the indivisibility characteristic goes into this in more

detail.
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5. Independently Existing

The fifth characteristic which marks both forms and numbers is

their independence of physico-sensible things in this world. In the

Phaedo (78d3) Socrates calls the forms "independent entities which real-

ly exist." 45 In the Symposium, in his exposition of one's knowledge of

the Beautiful (21031), Socrates describes Beauty itself as neither a face,

or hands, or anything that is of flesh nor words.

...nor a something that exists in something else,

such as a living creature, or the earth, or the

heavens, or anything that is - but subsisting of

itself and by itself in eternal oneness...

 

When Socrates distinguishes beautiful things from Beauty itself, he says

beauty itself has "real existence" (Hippies Major 287c12). And in the

46

Statesman (286a2) the stranger refers to the forms as 'existents'.

 

In consideration of the generation of the elements, prior to God's crea-

tion of the universe, the forms, which "enter into and go out of her

(the receptacle) in a wonderful and mysterious way" (Timaeus 50c3), are

likenesses of eternal realities.

When Plato speaks of true knowledge, he says it is attained only

by apprehension of the forms. (Republic Sllc2). Since true knowledge is

apprehending the real nature of a given thing or what it actually is

(Phaedo 65d12) and forms are seen as causes of a thing's being (Phaedo

l92b2, lOOd3), then true knowledge can be attained only by their appre-

hension. Forms are seen as objective realities, waiting to be apprehen-

ded. In Phaedrus (247c7) Socrates says that true being dwells beyond the

heavens, without color or shape, and that it cannot be touched. Reason

 

45 1 \ N

In Greek: "abrd Encorov o EOILv, TO 0v."

46 \

In Greek: "diALoTo 6v1a not uéytora."
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alone can behold it, and all true knowledge is knowledge of it.

In the Theaetetus (194e4-l98a2), Socrates pictures the mind

as an aviary and birds as pieces of knowledge. At birth the aviary is

empty, but whenever a person acquires a piece of knowledge, he shuts it

up in his enclosure. The metaphor suggests that the knowledge itself may

or may not be acquired by a mind and that having knowledge is the process

of catching the bird, but the objects of knowledge themselves are the

birds, which are independent of the acquisitor and are waiting to be

acquired. Once again in the Theaetetus (l9lclO), the objects of know-
 

ledge are independent and real entities. The mind is viewed as a block

of wax and "we hold this wax under the perceptions or ideas and imprint

them on it as we might stamp the impression of a seal ring." (191d4).

The knowledge itself may come and go, since it is viewed as an impres-

sion on the wax, but the thing that makes the impression is the object of

knowledge which must exist before knowledge is possible. It has not been

established in these passages of the Theaetetus that the objects of know-
 

ledge must be forms, but that the objects must be real and exist indepen-

dently of their being known.

It is not without some doubts about their reality that Plato

talks about forms in the Parmenides. Socrates agrees when Parmenides says
 

that one is perplexed about forms and inclined to "either question their

existence, or to contend that, if they do exist, they must certainly be'

unknowable by our human nature." (Parmenides 135a4). He concedes that
 

"a man of exceptional gifts will be able to see that a form, or essence

just by itself, does exist in each case" (Parmenides 135a9), and that
 

"we ourselves are intellectual invalids" (Phaedo 90e3). In spite of some

doubts, Plato is to reassure us time and time again as to their reality.

Perhaps it is never said as strongly as in the following passage:
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...do all those which we call self-existent exist,

or are only those things which we see or in some way

perceive through the bodily organs truly exist, and

nothing whatever besides them? And are those intel-

ligible forms, or which we are accustomed to speak,

nothing at all, and only a name? Here is a question

which we must not leave unexamined or undetermined,

nor must we affirm too confidently that there can be

no decision...

Thus, I state my view. If mind and true opinion

are two distinct classes, then I say that there are

certainly these self-existent ideas unperceived by

sense, and apprehended only by the mind; if, however,

as some say, true opinion differs in no respect from

mind, then everything we perceive through the body is

to be regarded as most real and certain. But we must

affirm them to be distinct, for they have a distinct

origin and are of a different nature; the one is im-

planted in us by instruction, the other by persuasion;

the one is always accompanied by true reason, the other

is without reason; the one cannot be overcome by per-

suasion, but the other can; and lastly, every man may

be said to share in true opinion, but mind is the at-

tribute of the gods and of very few men. (Timaeus 51c2).

Plato never explicitly tells us that numbers are independently

existing entities but there are several reasons to suppose that they are.

Plato refers many times in the dialogues to the concept of 'pure numbers',

and several dialogues suggest that 'pure numbers' are something other

than numbers attached to material or to physical entities.

In the Republic, those who are to be in the highest positions

in the state are to study calculation ( Aoyuorunfi ) until "they attain

to the contemplation of the nature of number, by pure thought, not for

the purposes of buying or selling, but for ... facilitating the conver-

sion of the soul." (525c3). Here number is seen as the object of pure

thought, not as related to the buying and selling of things. At 527d7,

it is the study of calculation ( nepC 106$ Aoytouofig uabfiuaros ) that

"directs the soul upward and compels it to discourse about pure num-
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bers"; not "numbers attached to visible and tangible bodies." Thus,

when one contemplates and attains the nature of pure number, it is as

though the numbers are there, waiting to be contemplated.

Again, in the Republic (531b7), Socrates denounces the method

of the Pythagoreans by saying of them:

Their method corresponds to that of the astronomer,

for the numbers they seek are those found in these

heard concords, but they do not ascend to generalized

problems and the consideration which numbers are in-

herently concordant and which not and why in each

case.

The Pythagoreans associate their numbers with audible concords and

sounds, and do not study the qualities of numbers, in themselves.

In his account of false judgment, Socrates asks Theaetetus if

it is possible to make a mistake when one considers in his mind five

and seven - "I don't mean five men and seven men or anything of the

sort, but just five and seven themselves." (Theaetetus 196a1). The
 

'five and seven men' are different than 'the five and seven in them-

selves.‘

In the Euthydemus, mathematicians (0L AOYLOTLHOC ) are a sort
 

of hunter, who, even though they construct diagrams, they try to dis-

cover the real existents (Id dvta dveupfioxouoev ) and hand over their

discoveries. (290c1). Socrates goes on to reaffirm this in the £2222?

52522. An arithmetician is a hunter (198a) and he "chases after know-

ledge about all numbers, even or odd." (Tadrn éfi budAuBe Bfipav énLOTfiuwv

deCou TE: notneptnofi navrbg.)When he has in his control knowledge of

number, he can then hand over this knowledge to someone else. (198b1).

So that the 'five and seven in themselves', or any other numbers, are

viewed as independent of the subject, waiting to be discovered.
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Several other passages in the Theaetetus suggest that numbers

are independently existing entities. In Plato's metaphor of the mind

as a block of wax, imprints are made on that wax by perceptions and

ideas. And it is the misfitting of perceptions and thoughts in which

false judgment resides. (Theaetetus l95dl and 196c6). But people often,

in their thoughts, mistake the sum of five and seven and say eleven, so

the block of wax metaphor is a bad account of false knowledge. Here,

numbers are seen as some kinds of entities that leave impressions on the

block of wax called our mind. Again, in the Theaetetus, a finished arith-

metician knows all numbers (l98b9) and may sometimes count either the

numbers themselves in his own head or some set of external things that

have a number. (198c1). In this case, an arithmetician deals with pure

as well as non-pure numbers (e.g., countable things are his material).

In the Philebus (56d), Socrates distinguishes between two

kinds of arithmetic, that used by the ordinary man and that used by the

philosopher. The ordinary man deals with two cows or two armies and his

units are unequal, but the philosopher deals only with equal units.47

The ordinary man's units are those concreted in bodies, while the philo-

sopher's units, like the 'pure numbers' of the Republic, are not concreted

in bodies.

In the Gorgias (451bl - c4), Plato makes a distinction between

the science, or art, of calculation ( AoyLOTLxfi ) and arithmetic ( épba-

unttufi ) and continues to refer to these two sciences in a dichotomous

 

47This passage will be considered in more detail in Chapter III.
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fashion in several of the dialogues. In the Gorgias, Socrates says:

What is the art of arithmetic (dpLSunTth )? It

is the one of the arts which secure their effect

through speech. And if he should further inquire

in what field, I should reply that of the oddand

the even and how much either happens to be.W (451a9)

What art do you call calculation ( AoyLoanh)?49

I should say that this art too is one of those that

secure their entire effect through words...the art

of calculation (AoyLoanh ) resembles arithmetic

(dpLSunTLuh ) for its field is the same, the

even and the odd, - but that calculation differs

in this respect, that it investigates how the odd

and the even are related with respect to the mul-

titude, they make with themselves and with each

other.DU (451b8)

 

This distinction appears again in the Republic and the £232,

Those that share the highest function of the state should take those

studies in their preparation that lead them to the apprehension of

truth, the study of "number (dpLendv T8) and calculation ( AQYLopdv )".

(Republic 522c6). Should we not, asks Socrates, "set down as a study

requisite for a soldier the ability to calculate (AoyCCeoSaL Te ) and

number ( dpLSuetv )?" (Republic 522e1). And..."ca1cu1ation ( AoyLoerh)

 

The Greek of the underlined phrase reads: "51L fwv nepL T5

deCov 15 xoL nepLTT5v (vaOLg), 50a av enarepog Tuyxdvn 5vta. "

9It must be noted that the Greek word 'AoyLorLuh' has been

handled by translators in various ways. A.E. Taylor translates it as

'ciphering' (Laws VII, 817e8). Shorey translates it as 'reckoning'

(kpublic 529a9), 522e1). Jowett translates it as 'calculation' (Char-

mides l66a5), as does Woodhead (Gor ias 451b-c). I have chosen to trans-

late 'AoyLOTLun ' as 'calculation in the passages I quote from dif-

ferent dialogues in order to retain some uniformity.

50The Greek of the underlined phrase reads: "éLaoépEL 65

TOOOUTOV, 5TL uaL nods aura naL IDog 5AAnAa nwg exeL nAneoug énLoxonEL

I5 nepLTI5v not TO deLov. "
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and the science of arithmetic (dpb3unTLKh ) are wholly concerned

with number." (Republic 525a9). In the legs, "calculation (AoyLoanh )

and arithmetic (dpLSunTLuh ) make one subject" which all freeborn

men must study. (817e8).

Now while it is clear that Plato is making a distinction be-

tween arithmetic and calculation, it is not as clear upon what grounds

this distinction rests, or if the distinction carries with it any onto-

logical import. What is suggested, particularly in the Gorgias passage

cited, is that perhaps Plato's distinction between arithmetic and cal-

culation rests upon the view that the science of arithmetic deals with

pure numbers, unassociated with bodily or material things (what one

might call today a branch of pure mathematics) and the science of cal-

culation deals with the numbering or counting of physical things (what

one might call applied mathematics). If this view can be textually sup-

ported, it would strenghen the case for Plato's belief in numbers as

independently existing entities.51

This view finds strong support in Geminus' classification of

the mathematical sciences52 in which mathematics is divided into two

parts. The one part is concerned with intelligibles only, and the

 

1

Jacob Klein (Greek Mathematical Thought and the Origin of

Algebra, M.I.T. Press, Cambridge, Mass., 1968) traces the development

of the concept of number and tries to show that Plato reduces practi-

cal logistics and practical arithmetic to theoretical logistics and theo-

retical arithmetic, wherein lie the true presuppositions of the practi-

cal activities. (p. 7.) Klein is also quoted by J.E. Annas ("Aristotle's

Criticism of Plato's Theory of Numbers," Harvard Dissertation, 1973).

Annas argues that, for Plato, numbers are independently existing enti-

ties.

52Diadochus Proclus, A Commentary on the First Book of Euclid's

Elements, translated by G.E. Morrow, Princeton, New Jersey, Princeton

University Press, 1970, p. 38-42. Geminus' classification is dated at

about 73-67 B.C. This work has been lost.
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other part is concerned with perceptibles. By intelligibles is meant

"those objects that the soul arouses by herself and contemplates in

separation from embodied forms"53 and included in this part are the

studies of geometry and arithmetic. The study of arithmetic "examines

number as such and its various numbers as they proceed from the number

54
one." In the second part is included the study of calculation. The

student of calculation:

(does not) consider the prOperties of number as such,

but of numbers as present in sensible objects; and

hence he gives them names from the things being num-

bered, calling them sheep numbers or cup (bowl) num-

bers ... for when he is counting a group of men, one

man is his unit.

The same distinction appears in a Neoplatonic commentary to

Plato's dialogues.S6 The scholium to Charmides reads:

Logistic is the science that concerns itself with

counted things, but not with numbers...for example,

three things as 'three' and ten things as 'ten'.

Thus it investigates...the 'sheep numbers' and the

'bowl-numbers' and also other class of bodies per-

ceptible by the senses...All countable things are

its material...57

 

53Ib1d., p. 31. 541mm,, p. 32.

55Ibid., p. 33. J. Klein suggests that the reference might be

to Plato's Laws VII 819b - c, where teaching children how to calculate

involves playing games with apples and saucers (cups). In Greek, '1fifi-

on' means both 'sheep' and 'apple'.

56These sources are listed in J. Klein's Greek Mathematical

Thought and the Origin of Algebra, p. 11. They are also found in 92e1-

1en und Studien zur Ceschichte der Mathematik, Abt. B. III, 1934. Scho-

lia quoted by Klein are to be found in Neue Jahrbucher ffir Philologie and

PBdagogik, Jahns Jahrbucher, Suppl. 14, Leipzig, 1848, p. 13lff.

 

57mm, p. 12.
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58

Yet, the Olympiodorus scholium to Gorgias reads:

But arithmetic concerns itself with their kind

(the even and odd), while logistic concerns it-

self with their material, not only the even and

odd as they are by themselves, but also their

relation to one another in reSpect to their mul-

titude."

And the claim is being made that arithmetic and calculation are not

dichotomous. Examination of the relevant passages reveals that neither

arithmetic nor calculation is exclusively associated with pure numbers

in the dialogues by Plato. In the passages from the Republic, the study

of calculation ( AoyLoanfi ) leads and directs the soul to the contem-

plation of pure numbers, but it is not stated that one actually contem-

plates pure number in the study of arithmetic. In the Euthydemus, calcu-

lators (AoyLoeroC) construct diagrams in order to discover the real ex-

istents. Here, the objects of study of calculation could be the material

things (i.e., the diagrams drawn before the discoveries are made) or be

the real existents (i.e., the pure numbers after the discovery has been

made.) In the Theaetetus (l98b9), an arithmetician (épLfiunTLnds )

sometimes deals with pure numbers, and sometimes with "things that have

a number." (l98cl). And in the Philebus, two kinds of numbers are dis-

tinguished, one being pure number and the other being that which is at-

tached to visible things, but Socrates refers to the sciences that deal

with each of these as two kinds of arithmetic, and makes no distinction

between arithmetic and calculation.

Even in the early dialogues, where the distinction between

calculation and arithmetic first appears, calculation does not have to

do solely with numbers concreted in physical things. In the Euthyppro,

 

53Ib1d., p. 14.
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7b6, where it is said, ”If you and I were to differ about numbers, on

the question which of two was greater...should we not settle things by

calculation (énL AoyLopbv)?" And in the Hippias Minor (366c6) a
 

skilled calculator (AoyLOTLxfig) is one who is able to give a true

answer for the sum of three multiplied by seven hundred. In both

these passages, calculation (AoyLorLuh) is associated with pure num-

bers.

So, while it is true that Plato makes a distinction between

'pure numbers' and 'numerical units attached to material things' and

that he holds to some kind of a distinction between arithmetic and cal-

culation, he does not consistently say that arithmetic deals only with

pure numbers and calculation only with numerical units attached to ma-

terial things.

The Neo-Platonic commentaries on Plato come a good number of

years after Geminus' classification and by that time the various bran-

ches of mathematics and their reSpective areas of study might have en-

joyed a more stable position than they did at the time of Plato. In

fact, Geminus' classification might have aided the Neo-Platonists in

the formulation of their own ideas concerning mathematical studies.

Indeed, Geminus' classification itself comes a good three hundred years

after Plato's writing. Perhaps the distinction the Platonic Socrates

makes between calculation and arithmetic is the kind of distinction

that was in common use in Plato's day, and was not intended to carry

with it any ontological overtones.

Plato's failure to classify consistently the mathematical

sciences according to the kind of object studied does not weaken the

thesis that he was advocating a kind of number that is 'pure' and not
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attached to physical things. Passages in the Republic, in the Theae-

tetus, and in the Philebus support the claim that numbers are seen by

Plato to be independently existing entities.

6. Objects of Knowledge
 

The sixth characteristic common to both forms and numbers is

that they are, for Plato, objects of knowledge. The distinction between

opinion (doxa) and knowledge (episteme) is first introduced in the HE22°

Socrates says that a man that does not know has in himself true Opinions

on a subject without having knowledge (85c8), and that although true

opinion is as good a guide as knowledge for the purpose of acting right-

ly (97b9), right Opinion and knowledge are two different things:

But it is not, I am sure, a mere guess to say that

right opinion and knowledge are different. There

are few things that I should claim to know, but that,

at least, is among them, whatever else is. (98b2).

In the Meno very little is said about how true opinion and knowledge

differ, except that like the statues of Daedalus, true opinions are fine

things as long as they stay in their place and do not run away. On the

other hand, when they are tied down, they become knowledge and are

stable (98a4). So knowledge is more valuable than true opinion because

knowledge has the characteristic stability that true Opinion does “Gt

have.

Once again in Book V of the Republic, Socrates says that there

is a difference between the lovers of sounds, sights, beautiful tones,

and colors and shapes, and of everything that art fashions out of these,

 

59According to F. Lasserre, The Birth of Mathematics in the

Age of Plato, Hutchinson and Co., London, England, 1964, what distin-

guishes the mathematics of Plato from that of the Pythagoreans is Pla-

to's view that "numbers are intelligible objects, realities inaccessible

to the senses" and for this reason, he calls the mathematics of Plato

'ontological mathematics.‘ p. 28.
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and the lovers of the nature of the beautiful in itself. The lover of

sounds, sights, etc., in delighting in these beautiful things is mis-

taking resemblance for reality. But the lover Of the beautiful itself

is able to distinguish beauty itself from the things that participate

in it. Plato calls the mental state of the former lover 'opining'

( Oogdtovrog) or 'opinion' (655a ) and the mental state of the latter

lover as 'knowing' ( yLyvéouovTos ) or 'knowledge' ( yvéunv) (476d6).

60 and knowledge61 is retainedThe distinction between opinion

even in the later dialogues. In the Theaetetus, the many unsuccessful

attempts to define knowledge or episteme, end up in a negative claim,

namely, that episteme is go_t_ true opinion (dknhfig 655a). (201a8). In

the Timaeus knowledge ( voOg) and opinion ( 665a) are distinct classes

(yévn ), (51d9) because knowledge is implanted by instruction, cannot

be overcome by persuasion, is always accompanied by true reason, and

is an attribute Of the gods and very few men. Opinion, on the other

hand, is implanted by persuasion, is overcome by persuasion, is.without

reason, and is shared by every man.

It is clear that there is a distinction between knowledge and

opinion, but the most important distinguishing mark of the two seems

 

60Sometimes 'oéga' is translated 'belief', but Plato seems to

want to distinguish belief Qufiru43 from opinion (655a ). At Republic

533e3, belief (nCOILg) and image-making (efixaofia ) are collectively

called opinion (655a ), so belief is only a part of Opinion.

61It must be noted that 'yvéOLg', 'v5nOLg ', 'voOg ', and

'éxLOTfiun ' are interchangeably used by Plato for 'knowledge'. SO

that while he may use 'voOg ' in one dialogue to mean knowledge, he

may use 'énLorfiun ' in another dialogue to mean the same thing.
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to be with regard to the Objects with which each deals. Socrates argues

for this in the following way: Faculties or powers are distinguished by

the things to which they relate and by the affect they have on this things.

Thus, the faculty of hearing relates to sounds, the faculty of seeing to

sight (Objects seen) and so on. Now, since the faculty of opinion is dif-

ferent than the faculty of knowledge, their Objects also differ. (Republic

478a4)). And in the Timaeus, two kinds of being are distinguished, one

that is apprehended by intelligence ( ‘VOHOLS ) only, and the other of

the same name with the first kind of being but different from it, which

is apprehended by Opinion (655a ). (52al). Clearly, for Plato, through-

out the dialogues, knowledge and Opinion are different. It is also clear,

after textual analysis, that the objects of knowledge and Opinion also

differ.

That the Objects Of knowledge are the forms has strong textual

verification. The theory of recollection appears in the £222 and later

in the Phaedo, this theory is related to the forms. In the M522, we are

told that we can know what we don't know, because we knew everything that

is (81c3) and that the truth about reality is always in our soul. (86bl).

The slave boy will have knowledge when he knows what a diagonal is, but

until then, only Opinion. In the Phaedo, one has knowledge of absolute

equality (and the other absolute ideas) prior to birth. (75d4). Coming

to know what, say, beauty means, for Plato:

Starting from individual beauties, the quest for beauty

itself must find him ever mounting the heavenly ladder

stepping from rung to rung -- that is, from one to two,

and from two to £3232 lovely body, from bodily beauty

to the beauty of institutions from institutions to spe-

cial lore that pertains to nothing but beautiful itself

-- until at last he comes to know what beauty is.

(Symppsium 211c2).

When one knows beauty itself, his mental state is knowing ( yvéunv ).
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(Republic 476d7), and knowledge (vaOLS ) Pertains to that which is.

(Reppblic 477all). Since the forms, as argued earlier, are the

true realities, i.e., independently existing entities, then they are

the things that are knowable.

Just as the sun, in the Sun Analogy of the Republic, gives the

objects of our experiences the power of visibility and our eyes the

power of vision, so the Idea Of the Good (dyaSOU Cééav ) gives truth

to the objects of human knowledge and the power of knowledge to the

knower. (Republic 508el). In the Divided Line passage of the Republic

the forms are once again treated as the objective correlates of intel-

lection or reason (vanLg ), which is the top section of the intelli-

gible world. Socrates says of this section:

While there is another section in which it (the soul)

advances from its assumption to a beginning or principle

that transcends assumption, and in which it makes no use

of the images employed by the other section, relying on

ideas only and progressing systematically through ideas.

(Republic 510b9).

And in the same passage:

...by the other section of the intelligible I mean

that which the reason itself lays hold of by the

power of dialectic, treating its assumptions not

as absolute beginnings but literally as hypotheses,

underpinnings, footings, and springboards so to

speak, to enable it to rise to that which requires

no assumption and is the starting point of all...

making no use whatever of any object Of sense but

only of pure ideas moving on through ideas to ideas

and ending with ideas. (Republic 510b4).

The kinds of being that are apprehended by intelligence (vanLg ) are

only the forms. (Timaeus 51e9).

In the Seventh letter, which is considered authentic by many
 

scholars, Plato says that there are four classes of Objects through which

knowledge (énLoTfipn ) must come. First is the name of the object, second
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is the description of the Object, third is the image of the object,

fourth is the knowledge itself and last is the actual object of know-

ledge (actually this makes five, but the fourth, since it is the know-

ledge itself cannot be considered a class Of objects through which know-

ledge must come). The actual object, which can be known through the

first three is the true reality. (342bl). The actual Object, say a

real circle, is not a verbal description, nor an image Of a circle as

one might draw on paper, nor is it a thought in minds. The first three

fall short of the real object, because of the inadequacy Of language

(343al) and "they confront the mind with unsought particulars whether

in verbal or in bodily form" (343cl), whereas the real Object, the

circle, is an essential reality. (343b10).

Every circle that is drawn or turned on a lathe

in actual Operations abounds in the opposite of

the fifth entity, for it everywhere touches the

straight, while the real circle, I maintain, con-

tains in it neither much or little Of the opposite

character. (Letters VII, 343a6).
 

This passage eliminates the possibility of viewing the object of

knowledge as one might view a concept, it also eliminates bodily or

physical entities as Objects of knowledge. The letter goes on to give

testimony of the difficulty of "answering questions and giving proofs

in regard to the actual object." (343d3). Plato never says in this let-

ter that the actual Object of knowledge is a form, but his reference to it

as the essential reality, as one exemplifying stability, of not partak-

ing of any opposite qualities, and of the difficulty of man's apprehend-

ing it, make the forms prime candidates for the actual object of know-

ledge.

One of Parmenides' criticisms of the theory of forms, namely,

that they can't be known, since they are in another world, is based on
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the view that knowledge itself, for Plato, "is knowledge of that real-

ity, the essentially real." (Parmenides 134a6). SO "beauty itself or

goodness itself, and all the things we take as forms in themselves are

unknowable to us." (Parmenides 134cl).

In the Theaetetus, where Socrates talks about what he would

call forms in other dialogues, he says: "If a man cannot reach the truth

of a thing can he possibly know that thing?" (186c9). And he answers,

no:

Knowledge (énLorfiun ) does not reside in the im-

pressions but in our reflection upon them. It is

there, seemingly, and not in the impressions that

it is possible to grasp existence (obofiag ) and

truth (dknbeiag ). (186d2).

Plato is grappling with the problem Of what, if any, are the objective

correlates of Opinion and knowledge, and it is not entirely clear if he

wants to appoint a separated object 'x' which is always an object of

knowledge in the Theaetetus as he does in the Republic, but it is clear

from this passage that true knowledge is attained by the mind and does

not reside in our impressions or perceptions Of thing.

When Theaetetus is asked through what organ are the common

things (15 nouwi) (Theaetetus l85c5), such as existence and non-exist-

ence, likeness and unlikeness, sameness and difference, etc., perceived,

Socrates is to answer that they are not perceived by any physical organ:

It is clear to me that the mind in itself is its

own instrument for contemplating the common terms

(Ta uouwfi that apply to everything. (185el).

It is likely that these common terms are forms, even though the word

'elbog ' is not used in the the Theaetetus, because in the Parmenides

some Of these same terms, namely, unity, sameness, unlikeness, exist-

ence, and nonexistence are called forms 'rrkn) '. (135d9, 135c, 135dl).

And in the Sophist, existence, sameness, and difference are once again

called ' econ ' or forms (253dl, 253d5).
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In the Theaetetus, '15 XOLVd or the common things, as objects
 

Of knowledge invalidate the view that knowledge is perception ( OCOSnOLg ),

because at least p225 knowledge is not perception. And the view that there

are some Objects of knowledge that are grasped with the mind and not the

senses is perfectly consistent with the earlier doctrine, as found in the

Reppblic, that all knowledge is of what is intelligible and not of what is

visible.

There is as much reason to believe that for Plato numbers are Ob-

jects of knowledge as are forms. In the mathematical digression in the

Mgpp, the slave boy gains true Opinions about a diagonal (85c8), but know-

ledge of it will not come from teaching (85d3) but from a spontaneous re-

covery of knowledge (éflbOTfiun ) which is in him" (M532 85d6). The truth

about reality, in this case about the diagonal, is always in his soul.

(M522 85b1). In the Phaedo's argument from recollection, it is "not only

absolute equality" which we knew prior to birth and now recall, but "of

relative magnitudes and all absolute standards". (Phaedo 75d7). Knowledge

(éILOTfiun ) is correlated with these absolute entities which includes num-

bers. In Socrates' discussion of the studies appropriate for the guardians

of the state, the studies Of mathematics are recommended, because they lead

the soul to the apprehension Of the truth (Republic 525bl), because they

deal with the eternally existent (527b6), and the real Object of the entire

study is pure knowledge (527a9). And in the Theaetetus, numbers are the

counter-examples where Opinion is regarded as knowledge.

...does a man ever consider in his own mind...

five and seven themselves...among which there can

be no false judgment...does anyone ever take into

consideration and ask himself in his inward con-

versation how much they amount to, and does one

man believe and state that they make eleven, another

that they make twelve...? (196a1).
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Some people say eleven, and if larger numbers are

involved, the more room there is for mistakes. (196a1).

Earlier, Socrates says that one cannot mistake a man for a horse (l95d7),

or the beautiful for the ugly (l90dl), but one can mistake eleven for

twelve.

The Divided Line passage in the Republic has been the cause of

much controversy with regard to the status of mathematical entities in

relationship to the forms.

On one side Of the controversy, it has been argued that numbers

are, indeed, Objects of knowledge ( v5noLg ) and that they do not differ

in this respect from forms. TO mention only a few who hold this view,

Wilson62 argues that the mathematical objects do not constitute the whole

Of the Objects of dianoia63 as some claim. All ideas are Objects of

dianoia and even though Aristotle speaks of 'intermediates', he never

refers to the Divided Line passage. In agreement is Raven64 who says

that the classification Of dianoia was not intended to refer uniquely to

mathematical Objects, and Shorey65 who says that even though mathematical-

science as dianoia is midway between nous and doxa, because of its method,

that "the Objects of mathematics are explicitly stated to be pure noeta."

66

Stocks also argues that there are no 'mathematica' separate from ideas

 

62Cook Wilson, op. cit., pp. 247-257.

63dianoia is transliterated from the Greek 'OLdeLa ' and will

be used in the remainder of this chapter.

64J.E. Raven, op. cit., p. 158.

6SP. Shorey, Op. cit., p. 83.

66J.L. Stocks, "The Divided Line of Plato Republic x1,"

Classical Qparterly, NO. 2. 1911, pp. 84-85.
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because dianoia, analogous to the level of eikasia in Divided Line, re-

presents an incomplete kind of knowledge, so that no one kind of Object

67

can be associated with it. And finally, Cherniss claims that:

...although he (Plato) makes it abundantly clear

that the objects of the mathematician's thought

are ideas, still he asserts that in mathematics

these objects are not treated as ideas and

he calls this mental process 'something inter-

mediate between opinion and reason'.

On the other hand, it is claimed by some scholars that numbers

68 for example, ar-are not Objects of knowledge as are forms. Wedberg,

gues that in the Republic's Divided Line passage Plato describes a kind

of number which fits the description of Aristotle's 'mathematical num-

bers,' and which does not conform with his definition of Ideas. He

further claims that Plato never clearly expressed the doctrine Of inter-

mediates, in the Republic, but it is, so to speak, striving to come to

69 70

the surface. Hardie states that the doctrine of intermediates is

plainly presupposed and is an explicit doctrine of the Republic.

Intermediate between these is the line of thought taken unique-

ly by Ross71 who argues that Plato meant to draw a distinction in the

Divided Line passage between the objects of dianoia and those of noesis

and that "he thought of ideas as falling into two divisions, a lower

 

6

7H. Cherniss, op. cit., p. 78.

68A. Wedberg, Op. cit., pp. 13-14.

69Ibid., p. 109.

7OW.F.R. Hardie, Op. cit., p. 50.

71Sir David Ross, op. cit., p. 64.
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division consisting of Ideas Of number or space, and a higher division

not involving these." He goes on to say, "I conclude that the objects

of dianoia are not the intermediates but are simply the mathematical

ideas, and those of nous, the other ideas." Ross elsewhere says that

"reflection on the logical requirements of the simile led Plato very

soon to formulate the doctrine of the intermediates," 72 so that al-

though the doctrine of intermediates was never explicitly stated by

Plato, it was on the verge Of being stated.73

This controversy cannot be settled without examination of the

Divided Line passage of the Republic. In the pages that follow it will

be argued that the Objects of dianoia are not just the mathematical Ob-

jects, and that numbers, like forms, are the objects of knowledge.(v5nOLg).

The Divided Line passage is a natural continuation of the Sun

Analogy. Socrates summarizes the analogy by saying that there are two

entities, the Sun and the Idea of the Good that govern, respectively,

the visible (T5 5’ 06 500T00) and the intelligible order and its place

or locus (T5 uév vomoO Yévous mi. Tdnou ). The line that is introduced

in the next sentence is divided initially into two unequal parts, each

line segment representing each Of the above designated orders, i.e., the

intelligible and the visible. There is no break in the dialogue, nor any

shift of emphasis. Glaucon impels Socrates tO go on and not to omit a

thing. Socrates agrees not to pass over much, and as far as presently

practicable he promises not to leave out anything. Both the Sun Analogy

and the Divided Line exhibit a division between the intelligible and

 

72Sir David Ross, Aristotle's Metaphysics, Oxford University

Press, Oxford, 1924, p. 52.
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Sir David Ross, op. cit., p. 177.
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visible realms and exhibit a pronounced emphasis on the intelligible

realm. The Object Of the analogy seems to have been to introduce the

Idea of the Good, as the Object of the Divided Line seems to have been

to further illustrate the relation of forms to knowledge.

The most striking difference between the Sun Analogy and the

Divided Line passage is the fact that Plato uses a line segment to re-

present whatever it is he is representing, whereas the representation

of the sun is poetical and metaphorical, with not even a suggestion of

a continuum Of any kind. The fact that Plato chooses to use a line in-

dicates that there is some common variable between any two sections of

the line. To put it in other terms, there is a common unit of division,

such as kinds Of objects, states of mind, or some such thing that it is

the line measures.

Socrates tells us to take a line and to divide it into two un-

equal parts, and then to divide the remaining segments again in the

same ratio (Hard Tbv a515v A5yov)74, thus dividing the original line

into four proportional parts. One possible interpretation of how the

line is divided is that the unit of division is based on the different

kinds Of Objects that are associated with each level. Thus, it should

be possible to associate distinct kinds of objects with each level of

the line. At the first level, or "one of the sections of the visible

'world"75 will be images. By images is meant "shadows, and then reflect-

ions in water and on surfaces of dense, smooth, and bright texture."76

At the second level of the visible world, the objects are those Of which

 

74Re ublic 509d8. More will be said shortly about this ratio.

75 76

Republic 509el. Republic 51032.



51

the objects of the first level are likenesses or images, "that is, the

animals about us and all plants and the whole class of objects made by

man."77 At the fourth level Of the intelligible realm, the objects are

clearly the forms.78

If one remains consistent with the interpretation under consi-

deration, namely, that each level is marked Off by a different kind of

Object, then one must find some textual evidence for some kind of object

different from the objects of this world and from the ideas or forms,

that will go to make up the third level of the line. The following pas-

sage allegedly supports such a view:

Well, I will try again, for you will better understand

after this preamble. For I think you are aware that

students Of geometry and reckoning and such subjects

first postulate the Odd and the even and the various

figures and three kinds Of angles, and other things

akin to these in each branch of science, regard them

as known, and treating them as absolute assumptions,

do not deign to render any further account of them to

themselves or others, taking it for granted that they are

obvious to everybody. They take their start from

these, and pursuing the inquiry from this point on con-

sistently, conclude with that for the investigation Of

which they set out." (Republic 510c1).

It is on this evidence, but not exclusively, that various Plato scho.

lars have argued that the Objects at level three, or the lower level of

the intelligible world, are the objects of mathematics, such as angles,

triangles, numbers, etc., as mentioned by Plato in the above quote, and

that the doctrine that mathematical entities are neither sensible things

nor forms is presupposed in the metaphysical scheme of the Republic.

 

77

Republic 51086.

78See quotes p. 43.
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There are several objections to dividing the line according

to Objects, and these will now be considered.

At 511d10, Socrates says:

And now, answering to these four sections, assume

these four affections occurring in the soul - intel-

lection or reason (v5n0Lv) for the highest, under-

standing (éLdeLav) for the second, belief (“CUTLV)

for the third, and the last, picture thinking or imag-

ining (eLnaofiav), and arrange them in a proportion,

considering that they participate in clearness and

precision in the same degree as their Objects partake

of truth and reality.

The shift in this passage is from a consideration of the line divided

in terms of objects to the line's division in terms of states Of mind

(naefiuara). 511d10.

we are further told in this passage that the four states of

mind are to be arranged in a proportion as they participate in clearness

and precision in the same degree as their Objects partake of truth and

reality. Thus:

 

intellection or reason belief

(vanLg ) = ( nCOTLg)

understanding imaging

(OLdeLa) (efixoofia)

The proportion is set up in terms of clarity of thought, not in terms of

the kinds of objects. Reason is related to the understanding in the same

‘way'seeing objects is related to seeing images Of Objects. The objects

in the numerators of the proportion partake more of truth and reality

than do the denominators, but they are not different kinds of objects.

The strongest Objection to dividing the line according to objects

is that there are two places in the Divided Line passage that explicitly

state that the objects of the third level, dianoia, are the same Objects as

those of the second level, nCOILg . At 510b2, Socrates says:
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Consider then again the way in which we are to

make the division of the intelligible section.

By the distinction that there is one section of

the intelligible which the soul is compelled to

investigate by treating as images the things imi-

tated in the former division.

"uses as imagesLater in the same passage, Socrates says that the soul

or likenesses the very Objects that are themselves capied and adumbrated

by the class below..."79 At this third level the Objects are the very

objects that have been ascribed to the second level, but they are treated

as images.

If we follow Socrates' instructions in the construction of the

line, we get the following proportion:

 

 

  

 
 

intelligible a e g_ = p_ = '3

realm b f b d

visible c where a + b = e and c + d = f.

realm _ f

d

From this, we get :

a + b = L = _c;

c + d b d

But if 2 = _c_ , then 3 ___ _b_

b d c d

Therefore: a +_p = 'p and a + b = .3

c + d d c + d c

But: a + b =.E and a + b = .3

c + d d c + d b

Therefore: c = b

It turns out that the second and third sections of the Divided

lxine are equal in length. And there is a sense in which they are import-

:nntly so. Socrates says that the Objects in the second section are the

sauna as those of the third section; therefore, the length of the line

 

79Republic 51136
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representing these Objects needs be the same in both cases. 80 But

this is not to say that the line is divided according to the kinds of

Objects one is dealing with. For then, there would be no need for two

separate line segments to represent the same objects. But if it is divid-

ed to represent states of mind, since we have two states of mind for the

same Objects, we need four divisions for the three Objects.

The Cave Allegory, which immediately follows the Divided Line

passage, seems to reenforce the claim that it is the clarity with which one

apprehends Objects that is Plato's main concern in the Divided Line

passage. In the cave, the prisoner views the images on the wall, never

having seen the originals nor the fire causing the images. In this state

of mind, the prisoner either believes it is an original, or possibly

conjectures it as an image but without conviction, not having seen the

original. In the next state of mind, the prisoner views the originals,

but it is not until he views the fire and understands how the images

are caused that he is in the highest state of mind in the cave.

Analogously, when the prisoner is led out of the cave, first

he sees shadows and reflections in water Of men and things, then he sees

the things themselves, but it is only when he sees the sun itself that he

knows how shadows and reflections of things are generated from things.

If one is to take the Cave Allegory to be illustrative of the

Divided Line, then a difficulty arises and challenges the interpretation

given above, namely, that the Objects of dianoia are the same as the Ob-

 

801t has been argued at various times that when Plato divides

the line in the aforesaid prOportion, he is unaware of this consequence,

(yr that the consequence is unintentional on his part. But it is hardly

possible that someone as up to date with the mathematics of his time as

Plato was, would not be aware of the result of this proportion. My con-

tention is that Plato was aware of the consequence.
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jects of nfioTLg , regarded in different ways. The difficulty some critics

have raised is that the objects that are viewed as originals in the cave

are not the same as the Objects that are viewed as images out Of the cave.

How the Cave Allegory relates to the Divided Line has been a

point Of some controversy. Hardie81 argues that the Cave Allegory is

analogous to the Divided Line, in that they both represent a progression

in terms Of clarity, and if so, then the objects of dianoia and

in the Divided Line cannot be the same because the objects viewed as

originals in the cave are different than the objects viewed as images

out of the cave. Stocks82 argues that the Divided Line is not a progres-

sion, but it is an analogy, since it follows the Sun Analogy. The lower

half of both sections is incomplete. Conjecture and dianoia are the states of

mind that exhibit only partial understanding with the help of the image.

The Cave Allegory might be viewed as an analogy in that it

shows marked similarities to the Sun Analogy. There is a definite break

inside the cave and outside the cave, as there is in the Sun Analogy be-

tween the visible world and the intelligible world. Also, in the Cave

Allegory, the fire in the cave is the cause of the shadows on the wall,

as the sun outside the cave is the cause of the visibility of the visible,

as the Idea of the Good is the cause of our true knowledge.

But the Divided Line passage seems to differ from the Sun Ana-

logy and Cave Allegory exactly in those two ways. There is not a dif-

ferent kind of cause associated with the lower level Of the line and

another for the upper level, but only one cause of true knowledge, name-

 

81W.F.R. Hardie, Op. cit., p, 50.1,

82J.L. Stocks, Op. cit., p.74.
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ly, the forms. Secondly, the objects of the Divided Line seem to illus-

trate some kind of ontological progression, as more or less real. (33p-

.EELEE 515d2). First, are images of things, then the things in this world,

and finally the forms.

But the Cave Allegory, though it might viewed as an analogy,

might also be viewed as a progression, without changing the doctrine of

the Divided Line. The originals in the cave (human images, shapes of

animals made out of various kinds of material) (Republic 514cl), accord-

ing to Socrates, are more real, (Republic 515d2), than the shadows cast

on the wall, but they are also images or COpies Of the things outside,

so they have the same ontological status in relation to the things out-

side as do the images outside. SO while the originals in the cave are

not identical to the images outside the cave, they both have the same

relationship to the objects outside the cave in being capies of them.

However, for purposes of converting the soul, the images outside the

cave are better because they are brighter. So while the Cave Allegory

‘preserves the feature of being an analogy from one point of view, it

can be viewed as a progression from another point of view.

It might be argued that in Book V of the Republic, Socrates

states that opinion and knowledge are related to different Objects, so

that analogously, dianoia should relate to an Object different than

those of knowledge and Opinion. But this objection does not hold, be-

cause the first pair, namely, knowledge and opinion are clearly called

'powers' (odvautg) of the mind (Republic 478a4) and dianoia is called

an 'affection (ndenua ) occurring in the soul." (Republic 511d10).

Another important consideration in how one is to view dianoia

is the passage 533e1 in the Republic, where Socrates says:
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...call the first division knowledge (éflLOTfiunV)

the second understanding (5béV0UTO, the third

belief (nCOILv ), and the fourth conjecture or

picture thought (efixaoCdV)--and the last two

collectively Opinion (Mimi) and the first two

intellection (VanUV ), and opinion (5550V)

dealing with becoming (YéVEOUV) and intellect-

ion dealing with being (06050“) ), and this rela-

tion being expressed in the proportion: as being

is to becoming, so intellection to opinion, and

as intellection to Opinion, so is knowledge to

belief and understanding to image thinking.

For the sake of clarity, we schematize the suggested proportion in the

following way:

 

being = intellection = knowledge = dianoia

becoming opinion belief conjecture

The proportion suggests that dianoia deals with the same kind of Objects

as does knowledge, since they are both in the numerators, and the objects

of knowledge are clearly the forms themselves. But dianoia is important-

ly distinguished from knowledge, by Socrates, because of its dependence

on hypotheses. In dianoia, "the soul is compelled to investigate by

means of assumptions from which it proceeds not up to a first principle

but down to a conclusion." (Republic 510b7). For example, a geometer

must first hypothesize the odd and the even and the various and kinds

Of angles in his investigations. True knowledge, on the other hand,

through the power of dialectic (Republic 511c6) advances to a beginning

or principle that is unhypothetical. (Republic 510b9).

On the other hand, dianoia relates to conjecture, both the

lower sections of the Divided Line, in that they both deal with images.

But they, too, are importantly distinguished because dianoia deals with

images of the forms (Slldl, 510d7), while conjecture deals with the

images of the things in this world. (Republic 510a1).

It has been established in Book VI that knowledge and Opinion
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as different powers of the mind relate to different objects and that the

objects of knowledge are forms and the objects of opinion are visible

things. (Reppblic 476b4, 476d6). In Book VII, Socrates says that intel-

lection and dianoia go to make up knowledge, (Republic 533c3), and belief

and conjecture go to make up Opinion. These four are called affections

of the soul. These two passages together suggest that there are two

affections of the soul related to each power Of the mind, or two differ-

ent ways of dealing with an Object. The higher affection of the soul

in each case deals directly with the Object of the power, intellection

with forms, belief with things. The lower affection of the soul deals

indirectly with the Object of the power by contemplating the image

of that object.

Thus, conjecture, in so far as it is a power, is a power Of

conjecturing about a thing. Insofar as it is a state of mind, the object

of that state of mind is the image of the thing.

Stocks and Ferguson83 have argued that in the state of conject-

ure the subject is aware of the fact that it is an image and makes con-

84 says that this view of Stocks'jectures about the original. Hardie

and Ferguson's does not square with the Cave Analogy, because the pri-

soners in the cave, since they are compelled to hold their heads unmoved

through life (Republic 515b1) are not aware that the images they are

viewing are only images. If Hardie is correct and the analogy between

the image of a thing and a thing is to hold at the two levels of the

Divided Line, then one in the state of dianoia cannot possibly know

that he is dealing with images, say, when he draws triangles.

 

8‘3J'.L. Stocks, op. cit.,p.86 and A.S. Ferguson, "Plato's

SiuflJe of Light," Classical Quarterly, VOl.XV, No. 2, April, 1921, p.145-

34w.F.R. Hardie, op. cit., p. 60-61.
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But if our interpretation is correct, there is a sense in which

both views are right. It is possible when one is in the state of con-

jecture to be aware that the image is an image, in which case one makes

conjectures about the imaged object, or to be unaware, in which case the

subject would be under the illusion that the image is real. When the

prisoners Of the cave have not seen the real Objects, they are under

the illusion that the shadows are real, but after seeing the real ob-

jects in the cave that cast the shadows, they make conjectures about

those real objects by viewing their images. In both cases, the Object

is the same, namely, the reflections and shadows on the wall, but the

intended object differs depending upon whether one believes it is an

image or not. Thus, there are two different affections Of the mind

dealing with the same object each in its own way, when one is in the

state of conjecture.

Analogously, dianoia functions like conjecture. In the state

of dianoia, the intended Object could be either the image of the form

itself, i.e., a physical thing, which is the correlative object of

belief, or a form, the correlative Object of intellection. These two

Objects, since they are ontologically indistinguishable, are the same

object, namely the physical thing. Yet, how one handles this object

varies with ones intention. For instance, a geometer may claim upon

viewing a square that the diagonal of a square bisect it. The Object

is the drawn square. Yet, when he makes this claim, he may be conject-

uring about the square-itself on the basis of what looks likely in the

case of the drawn square, or he may make this claim under the illusion

that the claim is about physical things, namely all drawn squares.

Thus, while the Objects of belief and dianoia are not ontologi-
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cally distinguishable, they are distinguishable as Objects Of states of

mind, since for one state of mind the Object is an original and for the

other it is an image.

It also follows from this reconstruction Of the Divided Line

that the Objects of dianoia are not ontologically distinct from the Ob-

jects of intellection, once again, being distinguishable only as objects

of states of mind. Thus the claim that dianoia deals only with ontolo-

gically distinct mathematical entities cannot be supported by the Divided

Line passage, alone.

Perhaps Plato chose mathematics to display the efficacy of dia-

noia because he saw it as "the common thing that all arts and forms of

thought and all sciences employ, and which is among the first things

that everybody must learn." (Republic 522cl). But there is no reason to

suppose that he intentionally excluded other courses of study. In fact,

the contrary claim can be textually supported, namely, that the distinct-

ion between studying an object, as an Object, and studying an Object for

the sake Of true knowledge about that Object is made in the study of astro-

nomy and harmonics, as well.

Socrates is to criticize contemporary astronomy because it re-

gards the "sparks that paint the sky as the fairest and most exact Of

‘material things," (Reppblic 529c7), whereas, "we must use the blazonry

of the heavens as patterns to aid in the study of their realities."

(Republic 529d8). He says the same thing about those that study harmon-

ics, that "their method exactly corresponds to that of the astronomer"

(Bgmblic 531b7), for, "they transfer it [the goal Of knowledgg 85

to hearing and measure audible concords and sounds against one another,

 

85

My parenthesis.
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expending much useless labor just as the astronomers do." (Republic 531al).

Mathematics, astronomy, and harmonics, alike, are pursued as

if their objects were sensible things, instead of using the sensible

things as patterns. In short, the Objects of mathematics, alone, do

not go to make up the Objects of dianoia, whether they be Objects of

true knowledge, or Objects, as Objects. The Objects of astronomy and

harmonics also serve as examples.

When Wedberg86 argues that the Platonic writings offer evidence

for the postulation of intermediate mathematical Objects, but ppp for a

class of intermediate astronomical entities, or a class of intermediate

musical entities, he seems to overlook the Platonic textual evidence

cited above. In view Of this, Wedberg cannot convincingly argue that

‘mathematical objects are somehow 'special', and that the objects Of

‘mathematics hold an ontologically distinct position between forms and

sensible things in the Republic.87

It has been argued in this section, that numbers, for Plato,

no differently than forms, are objects of knowledge.

7. Indivisible or Incomposite

The seventh characteristic shared by forms and numbers is their

indivisibility or incomposite nature. It is a clear doctrine Of the

early and middle dialogues that the forms are unified wholes, indivisible

into parts. In the Phaedo, the forms are constant and invariable (78d1)

and that which is constant and invariable is probably incomposite. (78c7).

 

86Wedberg, Op. cit., p. 90.

87

Chapter IV.

A fuller discussion of Wedberg's position is taken up in
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The oneness of Beauty in the Symposium is seen in final revelation as:

...subsisting of itself and by itself in an

eternal oneness, while every lovely thing par-

takes of it in such sort, that, however much

the parts may wax and wane, it will be neither

more nor less, but still the same inviolable

whole. (lebl)

The form's unitary nature is reiterated by Parmenides when he calls the

form a whole, a single thing (131a9), and a one. (13lbl).

It is true Of numbers, as it is for forms, that each number is

a unity ( Ev ), indivisible, and incomposite. In the Phaedo, twoness

( éudéog ) is the cause of whatever becomes two (101c7), exactly the

same way that Beauty is the cause of whatever is beautiful (100d5).

Even if two things participate in duality, this does not change the

unitary nature Of duality.

In the Republic, Socrates explicitly says:

For you are doubtless aware that experts in this

study, if anyone attempts to cut up the 'one' ( Tb

3v ) in argument, laugh at him and refuse to al-

low it, but if you mince it up, they multiply, al-

ways on guard lest the one should appear to be not

one but a multiplicity Of parts. (525e1).

While this passage is explicitly about the form of Ev , Socrates says

subsequent to this passage that "if it is true of the one ( Tb 5v ),

the same holds of all number, does it not?" (Republic 525a6). So even

if by'gv , Plato means 'unity', it is clear that what is true of unity

applies also to number. Thus, number is seen as being whole and indi-

visible, and if anyone tries to cut it up, the experts will multiply in

88

number in order to save this unitary nature.

In the Theaetetus, Socrates says:
 

 

88This is a play on words. The experts that will multiply in

runnber in order to retain the unitary nature of pure number, exemplify

tunnbers "attached to visible and tangible bodies." (Reppblic 525d8).
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...at any rate in the case Of things that consist

of a number, the words 'sum' and 'all the things'

denote the same thing. (204d1)

And in explanation Of this, Socrates gives the examples that an acre

is a whole, when considered as an acre, but many parts when considered

as the number of square feet in the acre. "The number of units in any

collection of things cannot be anything but parts of that collection".

(204e). Yet, the acre, considered as a whole, and the number of square

feet considered as parts, denote exactly the same thing. (204d12). So,

while a collection of things may be both one and many, this cannot be

said of unity itself or number itself. Socrates is not saying that the

multitude of units in a number are parts of that number, but that the

number Of things in a collection are parts of that collection.

In the Parmenides, however, Plato raises some questions concern-
 

ing the unity of the forms. The doubts are voiced by Parmenides:

DO you hold, then, that the form as a whole, a single

thing, is in each Of the many, or how?

Why should it not be in each?

If so, a form which is one and the same will be at the

same time, as a whole, in a number of things, which

are separate, and consequently will be separate from

itself. (l3la9).

In that case, Socrates, the forms must be divisible

into parts, and the things which have a share in them

will have a part of their share. Only a part Of any

given form, and no longer the whole of it, will be in

each thing. (l3lc4).

According to Parmenides, if many things participate in the form, then

the form must be split up into many parts, and thus lose its unity.

AAgain, in the Philebus, Socrates voices the same concern:
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...this single unity comes to be in an infinite

number of things that come into being -- an iden-

tical unity being thus found simultaneously in

unity and in plurality. Is it torn into pieces

or does the whole of it, and this would seem the

extreme impossibility, get apart from itself. (leS).

Aristotle is to make this difficulty with regard to the unity

of the forms one of his key criticisms of Plato's theory. He says:

If the 'animal' in the'horse' and in 'man' is one

and the same, as you are with yourself, how will

the one in things that exist apart be one, and how

‘will this 'animal' escape being divided even from

itself. (Metaphysics 1039a23-35).

In the dialogues after the Parmenides, Plato does not seem

to hold the view that forms are unitary in nature with the same convict-

ion that he did in the earlier dialogues.

One passage voiced by the Stranger in the Sophist states pos-

itively that unity itself is rightly defined as altogether without

parts (245a8), yet only a few lines before this statement is made, the

Stranger says:

If a thing is divided into parts, there is nothing

against its having the property Of unity as applied

to the aggregate Of all the parts and being in that

way one, as being a sum or whole. (244al).

On the other hand, the thing which has these proper-

ties cannot be just unity itself. (245a5).

Thus, while things have the properties of one and many (i.e., divisible

into parts), the form of unity cannot have either property. And if the

form of unity cannot have either the property Of one, or the many, then

'what of the other forms?

Socrates says in the Parmenides that he would be surprised if

unity itself is many or that plurality is one. One can say of things:

...that all things are one by having share in unity

and at the same time many by sharing in plurality.

But if anyone can prove that what is simply unity

itself is many or that plurality itself is one, then

I shall begin to be surprised. (Parmenides 129b4).



These two passages in the Parmenides are consistent with the statement
 

in the Sophist (245a1-5). The Sophist passage tells us that the form

of unity cannot be one or many (divided into parts). The two passages

in the Parmenides tell us that the form of unity cannot be many and the
 

form Of plurality cannot be one.

NO passages after the Parmenides give us any insight into what
 

can be said about any of the forms, or of forms, in general, regarding

the characteristics of unity or divisibility. Part II of the Parmenides

seems to argue that the form of 5v is both one and many (Parmenides 145a2)

and neither one nor many. (Parmenides 15594),

There are no passages after the Parmenides that explicitly
 

state that number itself is unitary, but on the other hand, there are

no passages that posit that number is divisible into parts, either.

One statement in the Sophist is consistent with the claim that numbers

are unitary. The stranger says:

...what is not a whole cannot have a definite

number, for if a thing has a definite number,

it must amount to that number, whatever it may

be, as a whole. (245d9).

Any collection of things that is not a whole cannot participate in any

definite number, just as it cannot participate in unity. 0r stated in

another way, if a whole is some collection of things which participate

in unity and thus form a whole, they may then also participate in a def-

inite number. But neither the unity itself, nor the number itself 2222

have parts on this account.

Plato acknowledges through Socrates that there is a problem,

namely, that the form cannot be one and divided at the same time into

'many, that "there is some weight to these objections"89 (Parmenides 135a7).

 

89The unity of the form is only one of many Objections raised

in the Parmenides to Plato's theory of forms.
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and that it is "a problem that will assuredly never cease to exist"

(Philebus 15d7). But even though some of the Objections to the theory

of forms that appear in Part I Of the Parmenides seem to be formidable,

it is doubtful that this particular objection concerning the alleged

divisibility of the forms was taken very seriously by Plato.

In spite of the Objection, Plato states in a passage which

directly follows the introduction Of the Objections in the Parmenides,

that without the forms "man will have nothing on which to fix his thought

... and in so doing he will completely destroy the significance of all

discourse." (l35b5).

Thus, even though Plato is to raise the question regarding the

relationship between the form and its instances, i.e., how can the form

be one, when many partake of it, he seems to want to retain the form's

unity in the later dialogues. And it is clear that numbers, in the

later dialogues, are seen by Plato in no different light than forms.

And even if Plato 221 came to believe that forms are divisible, because

of the objection in the Parmenides, it is clear that he could not have

consistently assigned divisibility as a characteristic of forms, and

not assigned it as a characteristic of numbers.

8. Unique and Perfect

The eighth and last characteristic that is common to both forms

and numbers is their uniqueness and perfection. That there is only one

form for the multiplicity of things in this world named after it is one

of Plato's key principles, and it is stated many times throughout the

dialogues.

In the Reppblic (476a1) Socrates says that in respect of all

the ideas or forms, (e.g., the just, the unjust, the good, the bad),
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in itself each is one, but that by virtue of their communion with actions

and bodies and with one another they present themselves everywhere, each

as a multiplicity of aspects.

Later in the same dialogue, Socrates reminds us that there is a

beautiful (or an idea Of beauty) in itself which is one and just one

(Republic 479a2, 470e2) and that "in the case of all the things we posit

as many, we turn around and posit each as a single idea or aspect" Re-

public 507b10).

The uniqueness of the forms is never brought out more strongly

by Plato than in Book X Of the Republic, in Socrates' discussion of a

craftsman and his production. He begins by reiterating what he had

said earlier:

We are in the habit of positing a single idea

or form in the case of the various multiplicities

to which we give the same name.(596a7).

and goes on to say that the craftsman may make many couches, (or tables,

etc.), but that "he does not make the idea or form which we say is the

real couch" (597a1). God made the real couch and made only one:

Now, God, whether because he so willed or because

some compulsion was laid upon him not to make

more than one couch in nature, so wrought and cre-

ated one only, the couch which really and itself

is. But two or more such were never created by

God and never will come into being.

Plato follows this with a reductio proof which goes like this:

Suppose God made only two real couches, then there would appear again

one other couch of which they both would possess the form or idea, and

that would be the couch that is in and of itself,90 and not the other

 

90

The underlying premise is that there is only one form of

couch which makes things couches, which is what Plato is trying to

prove. This points to the invalidity of the argument.
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two. Therefore, we would have reached a contradiction because we started

by saying God made only two real couches. He concludes:

God, then, I take it, knowing this and wishing to be

the real author of the couch that has real being and

not of some particular couch, nor yet a particular

cabinet maker, produced it in nature unique." (597d1)

The uniqueness of forms is never again brought into such expli-

cit light but it is referred to in several places. In the Philebus, a

form is a single unity (le5) and in the Parmenides reference is made to

gLform of rightness, p_form of beauty, 2 form of goodness, etc. (130blO).

And when Parmenides restates the Socratic view he says:

I imagine your ground for believing in a single form

for each case is this. When it seems to you that a

number of things are large, there seems, I suppose,

to be a certain single character which is the same

when you look at them all; hence you think that large-

ness is a single thing." (Parmenides 131e10).

As regards the relationship between a form and its instance in

a particular sensible thing in this world, it can be said of the form

that it is not only unique, but that it is perfect; that is, the form of

beauty is absolutely beautiful, the form of justice if absolutely just,

and so on, whereas the instance of that form in a particular sensible

thing (or the instances in particular sensible things) is (are) "always

striving after that absolute anything, but falling short Of it" (Phaedo

74b1). The instances of the perfect forms in sensible things are im-

perfect copies Of these forms.91

The uniqueness Of numbers is never explicitly mentioned by Plato

as is the uniqueness of forms. But there are several very good reasons

 

91The distinction between Ousia and genesis was made earlier

on p. 17 of this chapter. Those things that are, are the forms, and

the things in this universe around us are always in the state Of becoming.

(cf. Phaedo 78dl, Republic 470a3, Philebus 15b3, 58a3, 59a5-10, Soppist

248a14, Timaeus 51e8-52e3).
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to believe that numbers are unique.

First, there is no reason to believe that Plato's key principle

mentioned above, namely, that there is one idea or form for the various

‘multiplicity of things in this world to which we give the same name,

would exclude number. In the Phaedo, Socrates tells us that a beautiful

thing is beautiful because it participates in the form of beauty (lOOdS),

and something becomes two by its participation in 'duality', or one, by

its participation in 'unity'. 'Unity' and 'duality' are not seen in

any different light than absolute beauty is seen. Later Socrates says

"...when the form of three takes possession of any group of objects, it

compels them to be odd as well as three" (104d7); here 'threeness' is

explicitly stated as 'the form of three', and it is in the singular.

Second, in the Republic's finger example, Socrates says there
 

are no doubts in one's mind that a finger is a finger. The soul of

most men is never compelled to ask what in the world a finger is, since

perception never signifies that a finger is the Opposite of a finger.

But the senses are defective in their reports as to the size, the hard-

ness, the thickness, and so on. (Republic 524al). In visual perception

we see the same thing at once as one («hg 6v ) and as an indefinite

plurality. (525a3). SO the soul is summoned to contemplate the great

and the small, in the opposite way from sensation (524c4). In this

contemplation, the soul is drawn to the study of unity. The study Of

'one' ( 16 3v) and the quality of number (since what is true of 'one',

To 5v , holds for all number (525a6)), leads the soul to the apprehen-

sion Of truth. It is implied in this passage that 'one' , T5 3v , is

unique. For if it were not, and say that there were two 'ones', then

it would no longer serve as a guide or standard for judging between
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contradictory reports. (524el).92

But as strong as the case is in the middle dialogues for the

uniqueness of the forms, it does not remain unquestioned, as did the case

for the indivisibility of the forms. Plato voices these doubts:

But now take largeness itself and the other things

which are large. Suppose you look at all these in

the same way in your mind's eye, will not yet ano-

ther unity make its appearance - a largeness by vir-

tue of which they all appear large?

So it would seem.

If so, a second form of largeness will present

itself over and above largeness itself and the

things that share in it, and again, covering all

these, yet another, which will make all of them

large. So each of the forms will no longer be

one, but an indefinite number. (Parmenides 132a6).
 

The forms become many, if the relationship between the form and its

 

92It is Owen's position that Plato's view as to the kinds of

things that require a form or idea as a standard by which to judge

contradictory perceptual reports seems to have altered by the time

Plato wrote the Parmenides. "Peri Ideon", p. 307-8, Studies, ed. A1-

len. He argues that Plato, at least in the early dialogues, includes

only ideas of relative (updg It) or incomplete predicates, and that

only in the later dialogues does he consider the non-relative (nae’

abrd j) predicates. In the Parmenides, younger Socrates is asked if

there is a form of objects such as dirt, and mud, and Socrates does not

answer affirmatively nor negatively, but admits that he has been troubled

by this consideration. Cherniss argues that there is no reason to be-

lieve that Plato did not mean to establish the existence of ideas or

forms in the case of 211 predicates. (Aristotle's Criticism of Plato

and_the Academy, pp. 280-283.

The status of numbers is unaffected by this controversy, in-

sofar as 'twoness' and 'threeness', etc., are, to use Owen's termino-

logy are relative or nods TC predicates in the early as well as the

later dialogues.
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instances is seen as one of sharing the common characteristic.

One of the issues that arises in determining whether the argu-

ment is valid or not, is whether Plato intended the forms to be self-

predicative. If the form of beauty is absolutely beautiful then

the form of beauty and beautiful things will share in the common character-

istic, namely, beauty, in which case another form of beauty must be posited

in which both the form of beauty and beautiful things partake, and so

on,.§fi_1nfigitgmh_ Thus, the form of beauty is no longer unique.93

In the case of numbers, the self predicative nature Of forms

takes on an added dimension. For not only will there be an infinite

number of 'twonesses' (by the third man argument), but if the form of

two is actually two, then the form of two is divisible into two parts,

and Plato seems possibly willing to accept this when Socrates says that

the form of many cannot be one. (Parmenides 129b4).

The objection could be met if Plato had more fully developed

in the dialogues a theory of predication. He might have argued that

 

93If it can be argued that largeness is not itself large, then

the regress cannot begin. R.E. Allen argues in "Participation, and

Predication in Plato's Middle Dialogues", Studies, ed. Allen, p. 43,

that the regress never begins. H. Cherniss agrees with Allen that the

regress never gets started in "Relation of the Timaeus to Plato's

Later Dialogues", Studies, ed. Allen, p. 367. P.T. Geach, in accordance

‘with the above says in"The Third Man Again", Studies, p. 267, that "a

form is not an attribute or characteristic, but a standard." G. Vlastos,

"The Third Man Argument in the Parmenides", Studies, ed. Allen, p. 231,

argues that there is an assumption of self-predication in the argument,

but a valid objection might have been supplied by Plato, which he

never does. On the other side of the controversy is Owen's view that

the argument is valid and Plato never attempted to answer it, "The ‘

place of the Timaeus in Plato's Dialogues, Studies, ed. Allen, p. 318-

322.
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one predicates of forms in a different sense than one predicates of

things that participate in forms. There are some hints of this in the

Phaedo. The form of Beauty gets the predicate 'beautiful' in the pre-

eminent sense, and beautiful things are called beautiful derivatively

(called after them, Phaedo 102b-3c). If one does not assume a theory

of preeminent predication, then one cannot account for Plato's reluct-

ance to define number as a multiple of units. If twoness is two, then

twoness might have been defined as a multiple of units. Yet, nowhere

in the dialogues does Plato so define number.94

The form's uniqueness is questioned, once more, by Parmenides,

who claims that even if the relationship between a form and its in-

stances is not one of sharing a common characteristic, but one of par-

ticipation (11635ng ), so that things are made in the image (nopeéefiy-

pom ) of forms and as likenesses (Onoufiuam ), then the form must

be like that which was made in its image.95 In which case:

 

94Chapter III deals specifically with this issue.

95This seems to imply that the relation of form and particular

is symmetrical, but A.E. Taylor points out that it is asymmetrical.

("Parmenides, Zeno, and Socrates," Proceedings of the Aristotelean Soc-

iety, XVI, 1916, p. 234-89) and that consequently this argument is

invalid and Plato knew it. Cornford follows Taylor in this point, but

later writers (Owen, "The Place of the Timaeus in Plato's Dialogues",

Studies, ed. Allen) rightly remark that while the relation of pattern

and cOpy is asymmetrical, this asymmetrical relation implies another

symmetrical relation, namely, of likeness, and so the objection is a

valid one. Coach says the copy is asymmetrically related to the stan-

dard ("The Third Man Again", Studies, ed. Allen, p. 272) but he does

not reply to the rejoinder that this asymmetrical relation implies the

symmetrical relation of "is like".
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...a second form will always make its appearance

over and above the first form, and if the second

form is like anything, yet a third. And there

will be no end to this emergence of fresh forms,

if the form is to be like the thing that partakes

of it. (Parmenides l32e7).
 

A large bulk of Platonic scholarship has been devoted to the

question whether the criticisms of the theory of forms in the Parmenides

Part II were weighty enough to cause Plato to reformulate or even aban-

don his early version of the theory of forms, and various points of view

have emerged.

Some have argued that the weight of the objections raised in

the Parmenides caused Plato to revise his view of the forms as patterns,
 

particularly since the later dialogues never mention the forms again as

paradigms.96 Others97 have argued that the objections in the Parmenides

are not logically valid, that Plato knew this, and because of this, there

98
was no reason for him to abandon his earlier view of the forms. Others

have maintained that the arguments of the Parmenides are invalid, but

that Plato was honestly perplexed about how to handle the objections.

 

96G.E.L. Owen, "The Place of the Timaeus in Plato's Dialogues",

Studies, ed. R.E. Allen. The Timaeus, which has been traditionally

placed as a late dialogue, states the relationship of forms to its in-

stances as pattern to copy. But Owen argues that the placement of the

Timaeus, as a later dialogue, is incorrect. According to Cherniss,

"Relation of Timaeus to Plato's Later Dialogues", Studies, ed. R.E.

Allen, p. 340, Owen's position is not unique. F. Tocco, Studi Italiani

di Filologia Classica II, 1894, D. Peipers, Ontologia Platonica, 1883,

Teichmuller, 1881-43, Susemihl, Woch ffir Class, Philologie I, 1884, to

mention only a few, support Owen's position and argue that the Timaeus

either follows the Republic, or was at least written before the criti-

cal period.

7

A.E. Taylor, pp. cit., F.M. Cornford, Plato and the Parmeni-

des, and Sir D. Ross, Plato's Theory of Ideas.

986. Vlastos, "The Third Man Argument in the Parmenides," Studies,

8d. R.E. Allen, p. 231-261.
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If Plato had felt that the Objections raised in the Parmenides
 

and in the Philebus concerning the uniqueness of the forms were valid

and permanently damaging to his theory, he might have reformulated or

abandoned his theory of forms. But the fact that Plato turns to epis-

temological considerations rather than ontological reconstructions sug-

gests that he did not feel that the objections were permanently damaging.

He tells us, for instance, that "only a man of exceptional

gifts will be able to see that a form or essence just by itself, does

exist in each case" (Parmenides 135a9) and that one should not "undertake

to define 'beautiful', 'just' and 'good', and other particular forms

too soon before he has had a preliminary training" (Parmenides 135dl).
 

In the Sophist, Plato turns his attention to what can be said

‘gpppp existence and non-existence, and the more general kinds such as

motion, rest, sameness and difference, rather than in establishing their

existence. His concerns are 1) how can one combine these kinds in dis-

course in order to be meaningful and 2) how does one go about defining

a kind. To the extent that Plato's concerns are linguistic, they are

also epistemological.

He further suggests in the Parmenides:
 

...if, in view of all these difficulties and others

like them, a man refuses to admit that forms of things

exist or to distinguish a definite form in every case,

he will have nothing on which to fix his thought, so

long as he will not allow that each thing has a charac-

ter which is always the same, and in so doing he will

completely destroy the significance of all discourse.

(135b5).

Socrates says that the method of approach that he suggests is "a gift

of the gods -- that they let fall from their abode, and it was through

Prometheus, or one like him, that it reached mankind, together with a

fire exceeding bright." (Philebus l6c6).
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In summary of this chapter, it has been shown that Plato ex-

plicitly holds that forms are l) intelligible or invisible, 2) causing

or ruling, 3) immortal or eternal, and 4) constant and invariable.

It has been argued that there is enough evidence in the dialogues to

show that Plato thought forms to be 5) independently existing entities

and 6) objects of knowledge. It has been likewise argued that there

is enough evidence in the dialogues to show that numbers are 5) inde-

pendently existing entities and 6) objects of knowledge, for Plato.

Finally, it was explicitly part of Plato's earlier doctrine

of the forms that forms are 7) indivisible or incomposite and 8) unique

and perfect, but he questioned these characteristics following the

'middle dialogues. It was also explicitly Plato's view in the early

doctrine that numbers are 7) indivisible and incomposite, and it has

been argued that there is enough textual evidence to show that Plato

thought them to be 8) unique.

The conclusion that is drawn in this chapter is that numbers

are probably the same kind of thing as forms, since they share the

same characteristics. And though the characteristics chosen may not

be the pply characteristics of forms and of numbers, they are the only

characteristics mentioned in the dialogues. The fact that these cha-

racteristics are the pply ones mentioned does not change the inductive

‘nature of the argument, but it strengthens the conclusion.



CHAPTER III

A.

Many things have been said about numbers; that, like forms,

they are imperishable, indivisible, incomposite, and so on. And be-

cause numbers exhibit these characteristics, it may be said of numbers

that they are the same sort of thing, for Plato, as are forms. The

concern of this chapter is to determine if Plato, anywhere in the dia-

logues, tells us, or even hints at, what a number really is, rather

than what sort of thing it is.

Many of the early dialogues are attempts to answer a "What

is it?" question. Socrates asks Charmides, "What is temperance?" and

wants an indication of "her nature and qualities." (Charmides 158e8).

And he asks Laches, "What is courage?" or that common quality which

is "the same in all cases and which is called courage". (Laches 191e10,

192b6). And in the Hippias Major Socrates says, "Tell me what beauty
 

itself is," in order to explain why we apply the word 'beautiful' to

the various kinds of beauty (288a7). In the Euthyphro, Socrates,

after his second attempt to elicit a response from Euthyphro to the

question "What is piety?", says, "I wanted you to tell me what is the

essential form of holiness (a615 T5 61605 ) which makes all pious

actions pious." (6d10). And in the Mgpp, Socrates says to Meno,

Suppose I asked you what a bee is, what is its essen-

tial nature (nepL goofing 61L nOT'éorflv)and you replied

that bees were of many different kinds. What would you

say if I went on to ask, And is it being bees that they

are many and various and different from one another?
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Or would you agree that it is not in this respect

that they differ, but in something else, some other

quality like size or beauty?" (72bl).

Meno answers that in so far as they are bees, they do not differ at

all and Socrates goes on to ask for that character in respect of which

they do not differ at a11...the common character that makes them all

bees. The same thing is asked by Socrates as regards virtue, namely,

what is the common character in respect of which the various kinds

of virtues are called virtue. (£222 72c6, 7485, 74d4).

It is clear in all these dialogues that Socrates is search-

ing for the essential nature (0606a. ) of each of the things under

discussion, and gaining knowledge of the essential nature of each

comes from apprehending the appropriate form. In the Mgpp, the theory

of recollection is introduced as a means to such knowledge; it is

by looking at the idea or form that one knows what an entity is.

(81c3, 72c8, 85d). The same view is more explicitly developed in the

Phaedo (65dl3) when Socrates tells us that what a thing really is, its

real nature ( (minim) is apprehended by man through contemplation of

its form and that this is true of any existing thing.

The early dialogues tell us that the answer to a ti esti

question must be one that gives an entity's essential nature or 0506a,

but they do not tell us if there is any answer, in the form Of a judg-

ment stating that entity's essential nature, that will satisfy the

question. Evidently, apprehension of an entity's form is a condition

for knowing what that entity really is, but whether one can beyond this

visionary apprehension and express it in a 1570; or give an account

of it, is not clear, at least in the early dialogues. The question is,

is there any sort of Adyog that will adequately convey thecnhnfix of
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an entity. The fact that all the attempts at definition of the key topics

under discussion in these early dialogues end in failure seems to indicate

that there can be no judgment satisfying the ti esti question.99

Even if this is true of Plato's position in the early dialogues,

it is quite clear that in the later dialogues, Plato believes that some

sort of judgment could adequately convey the essential nature of a thing,

in view of the fact that he continues his search for definitions. It

is unlikely when he asks "What is knowledge?" in the Theaetetus, and

"What is a sOphist?" in the Sophist, and "What is a statesman?" in the

Statesman, that he felt that he was asking for the impossible.100

In the middle and later dialogues Plato relates definition to

the essence of the thing one is defining. In the Phaedrus, Socrates says,

"You must know the truth about the subject that you speak or write about,

 

99'W. Jaeger in Paideia: The Ideals of Greek Culture, Vol. II,

Oxford University Press, New York, 1943 strongly endorses this view. He

says, "Neither in the early dialogues nor here in the Meno is a real

definition of dptrfi ever given; and it is clear that when he asks for

the nature of dperfi he does not want a definition for an answer."...

"The answer to "What is virtue?" is not a definition, but an Idea." p. 163.

"The question, "What is virtue?" points straight to the 0605a , to the

real being of virtue, and that is just the Idea of virtue." p. 164. This

view is not shared by the majority of commentators. Bluck argues that

Plato would have been satisfied with a definition similar to the one given

for shape as the only thing that accompanies color, because although it

:may not state the 0606a of shape, it may aid one in recollecting what the

0505a is. p. 7. L. Grimm's argument in Definition in the Meno, Oslo

University Press, Oslo, 1962, is based on the assumption that definition

is what Plato is after, and the author makes some important distinctions

as to the kind of definition Plato wants.

100R.S. Bluck, Plato's Meno, Liberal Arts Press, New York, 1954,

argues that even in the Meno which is considered an early dialogue, Plato

is not demanding the impossible. p. 6. The attempts at definition of

virtue, even though they fail to state the ousia of virtue "might help

both Socrates and Meno to recognize (or recollect) what that 0606a was."

p. 7. According to Bluck, "the vision resulting from recollection would

transcend definition" but attempts at defining an entity would aid recol-

lection of it.
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that is to say, you must be able to isolate it in definition ( nar' curb

T6 uav OpCCEOSOL éuvordg yévnIaL )." (277b5). And knowing the truth

of anything entails apprehension of its form. And in the Laws X, the

Athenian says there are three points to be noted about anything:

I mean, for one, the reality of a thing, what

it ii (Thv OOOCav ), for another, the definition

of this reality, (Ifig oOoCog 15v Adyov ), for

another, its name (15 5voua ).(89Sd).

The phrase 'the definition of this reality ' (Tfig OGOCog 15v Aéyov )

reenforces the view that, at least in the later dialogues, a prOper

definition of an entity's oboCo is possible. In the Republic Socrates

tells us that at the top level of the intelligible world, mind itself

lays hold of the power of dialectic (511b4) whereby it grasps the true

nature of things through contemplation of the forms. That dialectic is

viewed as the art of definition is told in several dialogues.

In the Phaedrus, Socrates advises Phaedrus that in order to

to construct an effective speech, one must follow a certain pair of

procedures. The first is:

That in which we bring a dispersed plurality under

a single form, seeing it all together - the purpose

being to define so-and-so, and thus to make plain

whatever may be chosen as the topic of exposition.

(265d4).

The second procedure is the reverse of this:

...whereby we are enabled to divide into forms..the

single general form which they postulated was irra-

tionality; next, on the analogy of a single natural

body with its pair of like-named members, right arm

or leg, as we say and left, they conceived of madness

a single objective form existing in human beings.

Wherefore the first speech divided off a part on the

left and continued to make divisions...The other speech

conducted us to the forms of madness which lay on the

right-handed side..discovering a type of love that

shared its name with other, but was divine...(266al).
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In this exercise love is defined by postulating irrationality and mak-

ing appropriate divisions of irrationality into forms of madness which

are divine. The first procedure Socrates is to call collection ( ouv-

aywyfi ) (266b4) and the second, division ( OLaCOCOLg) (266b4). The

procedure of 6Lafip50Lg , as dividing an entity into kinds until you

reach the limit of division and have isolated the definiendum in a

definition (277b8), Socrates calls 'dialectic' (266b9).

Once again in the Statesman (262b10), the Stranger tells us

that the whole art of definition consists in finding the real cleavages

among the forms and that this is the science of dialectic:

Dividing according to kinds, (Tb HOTO yevn OLaL-

peCO3aL ), not taking the same form for a

different one or a different one for the

same -- is not that the business of the science

of dialectic? (Sophist 253dl).

We know from other passages in the Statesman that there are real divi-

sions among forms (262b, 262b8, 263al, 285a5) and that the task of de-

fining is to find those real divisions.101 The stranger continues that

the following would be the right method of this science:

Whatever is the essential affinity between a

given group of forms, which the philosopher per-

ceives on first inspection, he ought not to for-

sake the task until he sees clearly as many dif-

ferences as exist within the whole complex unity

- the differences which exist in reality and con-

stitute the several species. Conversely, when he

begins by contemplating all the unlikenesses Of

one kind or another, which are to be found in the

various group of forms... he must gather together

all the forms which are in fact cognate and com-

prehend them all in their real general group. (285bl)

 

1011f what Socrates tells us is to be taken seriously, there

is a form for all the multiplicities in the world to which we give the

same name (Republic X 596a7), then we must take this to mean that there

is a form for 'maleness' and a form for 'femaleness' as well as a form

for 'humanity'. This means in the realm of forms, since 'maleness' and

'femaleness' make up the class called 'humanity', (Sophist 262e3) there

is a hierarchy. And defining, as in the sense just discussed,is finding

out that hierarchy.
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Thus, it is through the dialectic that the art of definition is possible

and this consists in finding the real divisions among the forms. The

procedure suggested in the Phaedrus, the Sophist, and in the Statesman

is that by starting with a general kind and making appropriate subdivi-

sions, one reaches the specific kind which is to be defined.

To follow Plato's own example (SOphist 265a4), if one wants to

define a sophist, he might begin by dividing art into productive and

acquisitive, then divide productive art into divine and human. Once

more, one can divide each of these two (the divine and human arts) into

two parts: the one part will be the production of originals and the other

part will be the production of images. The production of images can be

further divided into two kinds, one producing likenesses and the other

producing semblances. Once more, the kind that produces semblances

‘might be divided into two kinds, that which produces semblance by means

of tools, and that which produces semblances by mimicry. And mimicry

'might be further divided into the kind of mimicry which is guided by

opinion ('conceit mimicry' (267e1)) and into that which is guided by

knowledge ('mimicry by acquaintance' (267e2)). The art called 'conceit

mimicry' may be further divided into the sincere mimic and the insincere

mimic. The insincere mimic is of two kinds: the one keeps up his dis-

simulation publicly in long speeches to a large assembly and the other

uses short arguments in private and forces others to contradict them-

selves in conversation. If one then "collects all of the elements of

his description, from the end to the beginning" (268c3), one has de-

fined sophistry as:
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The art of contradiction making, descended from

an insincere kind of 'conceited mimicry,‘ of the

semblance-making breed, derived from image making,

distinguished as a portion, not divine, but human,

of production, that presents a shadow play of

words..."(268c7).

The process of dividing according to kinds enables one to

reach a definition of an entity.102 One cannot define living things by

dividing the entities of the world into vegetable and animal and so

on. But one can define animal, or a specific animal by beginning with

living things and making the appropriate divisions. This is in accord-

ance with Plato's dictum in the Republic, Book VI, that when one has

true knowledge of an entity's nature, one has already apprehended the

form and stands at the top level of the Divided Line, looking at the

various entities subsumed under that form. Whereas, when one does not

have true knowledge, but wants to attain it, the suggested procedure is

the reverse: namely, to view the various kinds of objects and then to

subsume them under the proper form or forms. This is also in line with

 

102Whether the process of collection and division alone is

adequate for defining an entity is one raised by many of Plato's inter-

preters. J. Stenzel, Plato's Method of Dialectic, Oxford, 1940, says

that in the later theory of forms, Plato sees forms as interrelated in

a complex structure, p. 62, and ‘mere definition is adequate to reproduce

the full content of the new universal' without the aid of recollection.

pp. 55-72. R.S. Bluck, op. cit., p. 55, who disagees, says that division

presupposes recollection. H. Cherniss in Aristotle's Criticism of Plato

and the Early Academy, Russell and Russell, New York, 1944, says "The

formal method alone may lead to a number of definitions of the same thing

unless one has the additional power of recognizing the essential nature

that is being sought. In short, diaeresis appears to be only an aid to

reminiscence of the idea." p. 46-7. And again, he says, "Diaeresis is

'merely a practical expedient for recalling the essential nature of a

given object." p. 60, note 50.

I will not take sides in this controversy because whether re-

collection is retained in the middle and later dialogues does not direct-

ly affect the primary concern in this chapter, namely, what does Plato

say about definition itself.
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the statements of the Philebus (18bl) that when you are compelled to

start with the multitude:

...you must not immediately turn your eyes to the

one, but must discern this or that number embrac-

ing the multitude, whatever it may be; reaching

the one must be the last step.

For Plato, "it is the recognition of the intermediates that makes all the

difference between a philOSOphical and contentious discussion." (Phile-

bus l7a5).

In this discussion of Plato's view of definition, certain cri-

teria of an adequate definition emerge. First, if one is defining x,

it is clear that, for Plato, a definition of x is not a list of the dif-

ferent kinds or sorts of x's. As was seen earlier, the answer to a "What

is it?" question must give a single characteristic or quality that gives

an entity its essential nature.

In the Meno, Socrates pleads with Meno to give him the definition

of "this single virtue which permeates each of the number Of virtues"

(74a5). "Even if they are many and various, at least they all have some

common character which makes them virtues." (Meno 72c6). In this dialogue,

Socrates gives several examples of what is not to count as a definition.

In answer to "What is shape?" , roundness is not a correct answer, for

though it is p_shape, it is only one of many shapes, therefore not a

definition. In answer to "What is color?", white is not a correct answer,

because there are other colors which correctly answer the question.

Socrates says:

We always arrive at a plurality, but this is not

the kind of answer I want. Seeing that you call

these many particulars by one and the same name,

and say that every one of them is a shape, even

though they are contrary to each other, tell me

what this is which embraces round as well as straight

and what you mean by shape when you say that straight-

ness is a shape as much as roundness. (74d4).
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In the Theaetetus, Socrates once again tells us that in the
 

attempts to define knowledge, it is not the many sorts of knowledge

that would satisfy his quest, but what knowledge itself is.

...the question you were asked, Theaetetus, was not,

what are the objects of knowledge, nor yet how many

sorts of knowledge there are. We do not want to

count them, but to find out what the thing itself

- knowledge - is. (l46e7).

And he continues once again, as in the EEEE to give examples of inade-

quate definitions: "Suppose you were asked about some obvious common

thing, for instance, what clay is, it would be absurd to answer: pot-

ter's clay, and ovenmaker's clay, and brickmaker's clay." (l47al).

This view of definition as not being an enumeration of kinds

is further supported by Plato's proposed procedure of collection and

division. One does not define an entity, say humanity, by classifying

it into kinds, say, male and female, but one can define either male

or female by subsuming it under the appropriate form. So that a def-

inition according to this procedure cannot be kinds or sorts of x's.

On the positive side of this view, a criterion of a good def-

inition is that it is always true of all the things that go by that

name. The final definition of shape that Socrates is to Offer is that

it is the limit of a solid. Then, regardless of the kind of boundary

a solid has, it is always a shape.

A second criterion of an adequate definition is that the name

of the thing defined and the definition of the thing denote the same

thing. (Laws X 895el-4). Using Plato's example, ”it is the same thing

we describe indifferently by the name 'even' and the definition 'num-

ber divided into two equal parts." (Laws X 895e8). In the Euthyphro,

Socrates argues that 'what is pleasing to the Gods' cannot be the
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definition of 'piety' because they do not denote the same thing and that

"the two are absolutely different from each other." (llaS). He concludes

this because 'piety' and 'what is pleasing to the Gods' cannot be substi-

tuted for each other in sentences without changing the truth values of

the sentences.103

If the name of the thing defined and the definition of the thing

denote the same thing, this means that the definition must be true of

ppgy those things with that name, in order to retain interchangeability.

So the second criterion places a further restriction on the first criter-

ion. It is not only true that an adequate definition is one that is true

of all the things that go by that name, but it is true pply of those

things. So that if y says something about x, then, in order for y to be

an adequate definition of x, it must not only be true Of all those things

that are x, but pply those that are x.

Socrates suggests to Meno that they define shape as the only

thing which always accompanies color. So if we let x = shape, and y =

the only thing which always accompanies color, then y is an adequate

definition of x, because it is always true of all those things we call

shapes, and because it is not true of anything else but shapes, since

it is the only thing which always accompanies color. This definition

is acceptable to Socrates and he says of it, "I should be con-

 

103P.T. Geach, "Plato's Euthyphro", The Monist, July 1966, claims

that the principle underlying the argument appears to be the leibnizian

principle that two expressions for the same thing must be mutually re-

placeable salva veritate - so that a change from truth to falsehood upon

such replacement must mean that we have not two expressions for the

same thing. p. 376.
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tent if your definition of virtue were on similar lines" (75b12).104

The final definition of shape as the limit of a solid satisfies both

criteria: it is true of all those things called shapes and it is true

only of those things called shapes.

Plato defines many kinds of entities in the dialogues. For

example, he defines a soul as a self-moving mover (Laws X 896a1, Phaedrus

245c8), clay as earth mixed with moisture (Theaetetus l47c7), round as

that whose extremity is everywhere equidistant from its center (Pameni-

des 137c2), straight as that of which the middle is in front of both ex-

tremities (Parmenides l37e3), a square number as any number which is the

 

product of a number multiplied by itself, and an oblong number as any

number that cannot be obtained by multiplying a number by itself, but

 

has one factor greater or less than the other (Theaetetus l47e4-7).

But nowhere in the dialogues does Plato explicitly define num-

ber in terms of its true nature.105 Nor does he define any individual

nlnnber, such as two, three, and so on.

104The reason Plato goes on to give another definition of shape

instead of settling with this one is that the truth of the statement

t1'la.t shape is the only thing which always accompanies color is not as

edisily established. One must know more about color in order for the de-

finition to be effective and illuminating. (Meno 75c5).

105Aristotle claims that Plato never maintained the existence

Thisof an Idea embracing all numbers. (Nicomachean Ethics 1096a18).

claim will be discussed in more detail at the end of this chapter.
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What might serve as a possible candidate for a definition of

number is the phrase 'the odd and the even', because Plato uses it in

many passages throughout the dialogues where 'number' might have been

used instead. But examination of these passages shows that Plato uses

the phrase 'the odd and the even' to refer to kinds of number. In the

Euthyphro (12c6) Socrates says, "Reverence is a part of fear, as the

uneven is a part of number, thus you do not have the odd wherever you

have number, but where you have the odd you must have number." Here

'uneveness' (or oddness) is a kind of number. In the same passage Soc-

rates says, "Suppose you had asked me what part of number is the even,

and which the even number is. I would say that it is the one that cor-

responds to the isosceles and not to the scalene." (12d9). The 'even'

relates to number, in general, just as isosceles, a kind of triangle

relates to triangles, in general. Thus, the even number is a kind of

number. In these Euthyphro passages, Plato tells us that even is one

kind of number and odd is another kind of number.

In the Republic VI, the Divided Line passage, Socrates states,

"the students of geometry and reckoning and such subjects first postu-

late the odd and the even and the various figures and three kinds of

angles and other things akin to these." (510c2). One may infer here

Since he speaks of kinds of angles and kinds of figures, that he also

Irheans that the odd and the even are kinds of numbers.

In the Phaedo it is said that "it is the very nature of three

and five and all alternate integers that every one of them is invariably

odd. Similarly, two and four and all the rest of this series is not

j~<ientical to even, but each of them is always even." (104a7). Odd and

eVen are essential properties of certain numbers, but they are not the
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numbers themselves. As Socrates says, "...‘odd' and 'three' are not

the same thing." (Phaedo 104a6).

The relationship between 'the odd and the even' and number is

never put as strongly elsewhere in the dialogues as in the Statesman

during the Stranger's discussion of classification according to kinds.

Surely, it would be better and closer to the

real structure of the forms to make a central

division of number into odd and even, or of

humankind into male and female. (262e3).

In this passage, the odd and the even are explicitly kinds Of number

in exactly the same way male and female are kinds of humankind.

In all these passages, the odd and the even are kinds of num-

‘bers, and in so being, they cannot satisfy Plato's own criterion of an

.adequate definition. A definition of number, for Plato, cannot be an

enumeration of the different kinds or sorts of numbers. Furthermore,

ion the basis of what Plato says about dividing according to kinds, one

cannot define an entity by breaking down that same entity into kinds.

]For instance, humanity cannot be defined by classifying humanity into

‘Inale and female. But female can be defined with this type of classifi

(nation, by saying that a female is a human...and so on. Similarly,

number can be classified into kinds in hopes of defining certain kinds

Of number, but not for the purpose of defining number itself. "An

Gesxren number is a number which..." is the proper form of a definition,

but "a number is anything which is either odd or even", according to

Plato's own criteria cannot be a satisfactory definition, because it

does not exhibit the essential feature or 05060: of each and every

‘nllltnber.

It is probable that Plato regarded the phrase 'the odd and
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the even' as a classification of number, but the question of primary

importance is whether that phrase was considered to be an exhaustive

classification of number by Plato. For if the classification was

considered to be exhaustive by him, he may have viewed it as a work-

ing definition of number, even though it was not arrived at by diaere-

sis. Thus, the phrase 'the odd and the even' might have been regarded

by Plato as a working definition of number. But if Plato held it to be

an exhaustive classification of number, he could not have consistently

claimed that fractions and irrationals are numbers, since they are

neither odd or even.106

In the Gorgias where Socrates says that the art of arithmetic

is one of the arts which secures its effect through speech in the

field of 'the Odd and the even' (451bl), one is led to believe that,

at least in the early dialogues, Plato thought that arithmetic deals

only with the Odd and the even. Yet in many of the dialogues written

after the Gorgias (the Mgpp, the Republic, the Theaetetus) irrationals

are mentioned, and in the Phaedo and in the Timaeus, reference is made

to fractions.

These passages will now be considered in more detail

in order to ascertain to what degree, if at all, Plato believed that

iiractions and irrationals are numbers. For if they are not numbers,

106The proof for the irrationality of‘V2, which was according

t:<3 Heath, familiar to the Pythagoreans, consists of showing that‘12'

is neither odd nor even. Euclid's Elements, Introduction to Book X,

‘\It31. 3, p. 1. This proof is also found in Aristotle, Prior Analytics,

4 1&26-7.

In contemporary classifications of numbers, the real numbers

iiflrne the rational and irrational. The rational numbers include natural

I"ll-lumbers and fractions, whose decimal form is either termination or

re peating. This distinguishes them from the irrational numbers, whose

decimal form is non-termination and non-repeating.
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then it is possible that Plato considered the phrase 'the odd and the

even' as a working definition of number.

In the Phaedo, the fractions (what we call fractions) one-

half (15 5111.00) and a third (15 IpLToudme) are mentioned, and all

those respectively like these; namely, all multiples of halves and

thirds. (Phaedo 105bl). Socrates says five will not admit of being

even, and ten will not admit of being odd. (105a6). And one-half

( fiuwu ) and a third (Tououéobov) will not admit to being whole

( T00 5A0U ). The point of the passage is that if anything is always

accompanied by a characteristic which has an Opposite, then it will

not admit of the opposite of that characteristic. While Plato does

not say that these fractions are always accompanied by the form of

parts, it is likely that this is what he meant. Because it is im-

plied that five will not admit to being even, because it is always

accompanied by odd, that ten will not admit to being odd because it

is always accompanied by even, and one-half and one-third will not

admit of whole, because it is always accompanied by part.

The question, of course, is if Plato viewed those entities

'which partake of 'parts', i.e., one third and one-half, as numbers.

The concept of part (parts) is one that must have been used liberally

among the mathematicians of Plato's day, since these concepts are de-

fined in Euclid's Elements, which, according to Heath, appeared at
 

about 300 B.C. as a summation of the mathematical works up to that time.

Definition 1 in Book V says: "A magnitude is a pprt of a

Inagnitude, the less of the greater, when it measures the greater."
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7 says: "A number is a part of a number, the

And Definition 4

108

Definition 3 in Book VII10

less of the greater, when it measures the greater."

of Book VII says: "but parts of it when it does not measure it."

Thus a number is a pprt or pgrts of a larger number depending upon how

it relates to it.

Heath says in his note to Definition 3 that "by p pprt Euclid

means a submultiple,"109 and goes on to say that we are to understand

the meaning of submultiple as a number, such that when it is compared

*with a greater number it measures the greater number; that is, it goes

into the greater number evenly. Heath's note to Definition 1 of Book

‘V of the Elements gives the example of l, 2, or 3, is each a part of

six, because each goes into six evenly. SO12 pprt denotes some

‘whole number, 1, 2, 3, as it relates to another greater whole number,

say, 6.

Definition 4 in the same book goes on to say: "but parts

), when it does not measure it." The( uépn , the plural of uépog

«example given in the note to Definition I, Book V, of pprts is "4 is

parts of 6", because 4 does not go evenly into 6 (or does not measure

it). Thus, while 1, 2, 3, are each a pgrt of 6, 4 is parts of 6, the

(listinction between pprt and parts depends upon whether they measure a

Vihole number or not. In both cases, pgrt and parts refer to whole

107Heath claims that Euclid might have saved himself a lot of

repetition if he had consolidated these two books as one, because a

number is a kind of magnitude. But he excuses him (Euclid) as being

iiIuKlOUS to give credit where it was due. Book V, by general consensus.

was written by Eudoxus. Book VII is Pythagorean,

108Definition 4 is a continuation of Definition 3, therefore,

it is an incomplete sentence.

109Euclid's Elements, Vol. II, p. 280.

110Ibid., p. 115.



92

numbers and how they relate to a greater whole number.

The question raised is, can the number that is referred to as

a pgrt or pprts be a fraction? The examples that Heath gives in his

notes to Definition 1, Book V are whole numbers. But then he says in

his note to Definition V, Book VII:

...by the expression parts, Euclid denotes what

we should call a pgoper fraction. That is, a

part being a submultiple, the rather inconvenient

term parts means any number of such submultiples

making up a fraction less than unity. I have not

found the word used in this special sense else-

where, e.g. in Nicomachus, Theon of Smyrna, or

Iamblichus, except in one place (Theon, p. 79.26,

where it is used as a pripir fraction of which

2/3 is an illustration).

It is curious that Heath, in his note to Definition 4 refers to pprts

as proper fractions, and does not do this in his note to Definition 3

as well. There are some proper fractions, e.g., 2/3, which can be

properly called a pprt of some number, say 8, since it goes into it

exactly twelve times. Just as there are some proper fractions, e.g.,

2/3, which can be properly called pprts of 9, since it will not go into

it evenly (13 1/2 times). In the first case, 2/3 is a submultiple of

8, and in the second it is not a submultiple of 9. Yet, in both cases,

the proper fraction satisfies the definitions.

Heath's distinction between part and pprts as it is stated in

this last note imposes a further restriction on the conditions of the

definitions, which are not stated in the definitions themselves, namely,

that the pprts of a number are any number of submultiples that make

up a fraction less than unity. But there is nothing in Euclid's defini-

tions of pprt or of pprts to indicate that the phrase 'greater number'

Inust refer to the number 1. Under Heath's restriction, 2/3 could never

lllIbid., p. 280.
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be a pgpp or a submultiple, since it does not go into the number one

evenly. Yet, we know, that according to Definition 3, it could be a

submultiple of, say, 8.

There are several minor considerations that, though they give

no conclusive evidence, tend to make one believe that the authors of

Book V did not consider fractions to be numbers.

One consideration is that Definition 2 of Book V defines num-

ber as a multitude composed of units. And Definition 1 of the same book

says that a unit is that by virtue of which each of the things that

exist is called one. In a very unusual sense, a fraction might be said

to be composed of units: one might say that 2/3 is composed of 1/3 and

1/2, and the l/3rds are the units. Or that 1/3 is composed of 1/9 and

1/9 and 1/9, and the l/9ths are the units. Then the 1/3rds and the l/9ths

in virtue of their being units, would be called one. Though this inter-

‘pretation is possible, it is very unlikely. It is hardly likely that

the Pythagorean mathematical thinking had reached this point of sophis-

‘tication, when we know that they were still talking of numbers as even

aand odd,112 that one was not a number, but a starting point of number,113

‘that CWO‘WBB not a number, but the beginning of the even, and that by

imitating figures of living things with pebbles, one can determine the

Jliving thing's number.114

112Diels and Kranz, Die Fragmente der Vorsokratiker, Weidman

II)£ikota, Dublin, Ireland, 1968, 58 B20, p. 451, as reported by Stobaeus.

Also Euclid's Elements, Book VII, Definitions 6-10.

113Diels and Kranz, Ibid., p. 449, 5834.

114Aristotle says this of Eurytus, a disciple of the Pythago-

1T£e£in.Philolaus, Metaphysics 1092b10.
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The other consideration is that by the time Book V was written

by Eudoxus, several changes had been made. No reference is made to the

even and the odd, number or unit is not defined, the general theory is

presented in terms of magnitudes, rather in terms of numbers, and the

distinction between part and parts is erased. Although fractions are

never mentioned, they might have been with no threat to doctrine. In

Book V, a ratio is defined as a sort of relation in respect of size be-

tween two magnitudes Of the same kind. Since these magnitudes could have

been both commensurable as well as incommensurable, fractions pigp£_have

been viewed as commensurable. Perhaps Heath's reference to fractions in

the note to Definition 4, Book VII, would have been more appropriate

under Definition 1, Book V.

Plato's familiarity with Pythagorean mathematics is unquestioned,

lout his familiarity with the Eudoxean general theory of ratio and pro-

portion is controversial.115 One thing is clear; that the Phaedo passage

‘was written with no knowledge of Eudoxus' theory, since the Phaedo was

varitten at least 30 years before Plato's acquaintance with Eudoxus.

£3ince the Phaedo exhibits many examples of Pythagorean influence116 we

'unight reasonably suppose that the Pythagorean view of number117 was also

IlIlfluential in forming Plato's view at this time. It is likely that Plato

115The dating of Plato's and Eudoxus' lives is discussed

later in this chapter.

116Phaedo passages that indicate Pythagorean influence: 86b-d,

the Pythagorean theory of soul as an attunement as presented by Simmias,

61d-e, Pythagorean view of the illegitimacy of suicide, as related to

S 1mias and Cebes by Philolaos.

117Books I, II, III, IV, VII, VIII, and IX of Euclid's Elements

‘ifilfea Pythagorean, according to Heath and van der Waerden, Science Awakening,

translated by Arnold Dresden, Groningen, P. Noordhoff, 1954.
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did not view fractions as numbers at the time of the Phaedo. An inter-

pretation of Definition 3 and Definition 4 of Book VII, more in line

‘with the Pythagorean view is that 3 is a number and 6 is a number, and

3 is a pppp of 6. But the ratio 3/6 is not itself a number. The p253-

‘pggpg relationship is one that exists between numbers, but it is not a

number itself. Accordingly, for Plato, two is a number, and six is a

number, and two participates in the form of 'part' with respect to six.

The 'part' is not itself a number. It is a relative form, such as equal,

double118 and so on, that relates two or more things, but the result of

this participation does not amount to an introduction of new entities

as numbers.

In the Timaeus fractions are once again used by Plato in God's

making of the soul. After God establishes two series, 1, 3, 5, 7, and

l, 2, 4, 8, he fills the intervals in each series with two kinds of

means. The one mean gives fractions in terms of halves, the other,

fractions in terms of thirds. These fractions are viewed by Plato as

relating in a specific way to the number at the beginning of an interval

and to the number at the end of the interval. The fractions which result

‘are relationships that exist between numbers, rather than new kinds of

trumbers. "4/3 is one third of l more than 1, and l/3 of 2 (2/3) less

than 2." (Timaeus 36a6). Thus, 4/3 expresses a relationship between

3L,.and 2. The ratio itself is expressed in terms of the numbers 3 and

45-, but the 4/3 is not a number, but a ratio, as in the Phaedo. Here

iElzgain, as in the 522229, 4/3 and 2/3 are equal ppppp_of its extremes 1

«Salad 2. (36a4). Thus 4/3 exceeds 1 by 1/3 and is exceeded by 2 by 2/3.

118At Phaedo 105a7, Socrates says ten, which is double five,

will not admit the form of odd, nor will double, which has an opposite

of its own, admit the form of odd.
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It seems fairly clear from the above two passages that Plato

viewed fractions as parts of numbers, and that these parts can be ex-

pressed as a relationship between whole numbers in terms of a ratio.

This means that they were probably not viewed by him as kinds of num -

bers.

The final evidence which supports this interpretation is that

in neither the Phaedo passage nor in the Timaeus passage does Plato

use a Greek equivalent for the word 'fraction'. The standard transla-

tions of these passages have obscured rather than facilitated Plato's

meaning and have, perhaps unknowingly, made committments for Plato that

Plato himself might not have made.

There is a sense in which he might have viewed fractions as

rational in the broad sense: i.e., reasonable. He refers to irration-

als as dkoyos (meaning without a reason or an account) because in cal-

culating for the value of, say,‘U2, the mathematicians of his day

found that it could not be expressed in terms of a ratio between two

natural numbers.119 But even taken in this broader sense of acting

Inore reasonably than irrationals, the case for fractions being viewed

.as real numbers is not strengthened. It is probably because fractions

tire more reasonable and expressible as a relationship between two whole

tnumbers, that Plato may have felt no need to include them as separate

Ireal numbers.

If numbers are prOperly and exhaustively classified as 'the

ic>dd and the even: then irrationals cannot have been regarded by Plato

as real numbers, either. Historical evidence is conclusive that the

119As noted in footnote 106, the Pythagoreans were familiar

With the proof for the irrationality of V2. Also, it must have been

iiauniliar to Plato, since Theaetetus tells us that he had been working

(311 the proofs for the irrationality of V3 .......VI7, in the Theaetetus

147d following.
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irrational was discovered well before Plato. Heath tells us that although

the

...problem of determining how much of the Pytha-

gorean discoveries in mathematics can be attri-

buted to Pythagoras himself islpgt only difficult,

it may be said to be insoluble that it is not

disputed that the Pythagoreans discovered the ir-

rational.

The Scholium No. l to Book X of the Elements,122 which Heath uses as his

strongest evidence, says that:

They (the Pythagoreans) called all magnitudes

measurable by the same commensurable, but those

not subject to the same measure incommensurable.

Though Neugebauer 123 places the discovery of the irrational

well before Pythagoras :.

...the traditional stories of the discoveries made

by Thales and Pythagoras must be discarded as total-

ly unhistorical...We know today that all the factual

mathematical knowledge which is ascribed to the early

Creek philosophers was known centuries before.

l1e is in agreement with Heath to the degree that the discovery was as-

asuredly pre-Platonic. Plato, himself, acknowledges the debt to the Egypt-

:lans when he says that Toth is the inventor of arithmetic, geometry, and

124

astronomy.

There is also no doubt about the fact that Plato was familiar

‘vfilth the concept of irrationality. In the Meno, the slave boy is asked

120Euclid's Elements, Vol. I. p. 411.

'21 Ibid., p. 351.

122Heath lists the source- as Heiberg's Om Scholierne til

Euklid's Elementer, Kjohehaun, 1888.

 

123O. Neugebauer, The Exact Sciences of Antiquity, Princeton

University Press, Princeton, New Jersey, 1952, p. 142.

124Phaedrus 274C
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to state the length of the side of a square eight times as large as a

given square, which length is an irrational number. In the Republic,

Socrates refers to those without knowledge as being irrational (éxdyoug )

as the lines of geometry.125 In the Parmenides, Plato voices through

Parmenides the definition of equal in terms of both commensurables and

incommensurables.126 The strongest statement of Plato's familiarity

with irrationals appears in the Theaetetus, when the discussion revolves
 

around Theaetetus' new classification of numbers in terms of oblong or

square, the square root of an oblong number being irrational, and Of a

square number, rational.127

But as in the case of fractions, it is not as easily shown

that irrationals are, or are not considered by Plato to be real numbers.

Several considerations lead one to believe that they are not.

Wedberg128 argues that Plato viewed the irrational as a geome-

tric rather than an arithmetic concept since he associates the term

'irrational' with lines. In the Mgpp the irrational under investigation

refers to the length of line segments, in the Republic (546c5) in his

explanation of how rulers will breed, and according to what season, the

dimensions discussed are in terms of rational and irrational diameters.

.After Theaetetus has explained his new classification of square and

Oblong numbers, he goes on to relate these to geometric figures. All

125Reppblic 534d5.

126

Parmenides l40b7.

127Theaetetus 147d following.

12

8A. wedberg, Op. cit., p. 24.
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the lines that form the sides of a square whose area is a square number

are defined as length, while those lines which form the sides of a square

whose area is an Oblong number are called roots. Roots are incommensurable

with others in length.129 The irrational is illustrated by a certain

kind of length rather in terms of numbers. 'Irrational' refers explicit-

ly to lines, when Socrates says "...as irrational as the lines of geo-

metry." (Republic 534d7). And in the Parmenides, equal is defined in
 

terms of number of measures in commensurable or incommensurable lengths.

But the fact that Plato talks about irrationals in terms of

lines, instead of numbers, does not exclude the possibility that irra-

tionals are numbers. Even in Euclid's Elements, Book V, whose contents
 

is the general theory of ratio and proportion and which applies to all

kinds of magnitudes, i.e., geometrical as well as arithmetical, one finds

that all these kinds of magnitudes are represented by straight line

segments. This gives all the proofs of propositions a geometric ap-

pearance, yet the magnitudes referred to are numbers and lines, commen-

surable, as well as incommensurable. Book VII makes the same point in

stronger terms. The proofs in Book VII which treats of the theory of

proportion with reference to the particular case of numbers, are all

demonstrated by line segments. This means that Plato's reference to

'irrational' lines does not mean that irrationals were only lines in a

definitional sense, but that irrationals could be represented by lines,

and were most often associated with lines.

The more important consideration is not whether irrationals were

 

129For instance, if the area of a square is 16 ( a square

number), then the length of each side is 4. And if the area of a square

is 15 (an oblong number), then its side is a root, or surd, namely, the

square root of 15. The square root of 15 is incommensurable with the

square root of 16, or four.
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geometric concepts, but when, in the course of the mathematical discov-

eries flourishing in Plato's time, the irrational was incorporated into

a general theory of number, as a bona fide member. What is difficult

to determine is not £235 it was discovered well before Plato's lifetime,

but how and when it was finally accepted into a system of numbers, and

if Plato was aware of and acknowledged this incorporation.

We know from the Theaetetus that up to the writing of that

particular dialogue, Theaetetus had not as yet formulated a general

theory to show that irrationals are not capable Of expression in terms

of a ratio of two natural numbers. He says specifically that he had

shown this to be true of "all the separate cases up to ‘VI7; the root

of seventeen square feet." (l47d8). We also that that it was Theaete-

130

tus who was responsible for generalizing the theory of roots, and

that this theory was incorporated in Leon's Elements, 131, in Theudius'

Elements (a pupil of Eudoxus), and was systematically made into Book X

132

of Euclid's Elements. It has been said that Theaetetus' merit lies

in:

his being the first to understand that a mathemati-

cal theory develops from definitions which are broad

enough to contain within them the solutions of all

the problems posed in such a theory.

Plato's acquaintance with Theaetetus, with his on-going work

 

130Testimony for this is Proclus, pp. cit., p. 54, 66.16;

Heath in Euclid's Elements, Vol. 3, p. 1-4; and Pappas, Commentary on

Euclid (Pappas of Alexandria, La Collection Mathematique, Paris, 1933)

as sighted in E. Maziarz and T. Greenwood, Greek Mathematical Philosophy,

Frederick Ungar Publishing Co., New York, 1968, p. 34.

131

 
 

 

 

365-360 B.C.

132Heath's commentary on Book X supports this, as well as B.L.

Van der Waerden, op. cit., p. 172 and D. Proclus, op. cit., 66.16, p. 54.

133

F. Lasserre, op. cit., p. 17.
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on irrationals, and with the importance of broad definitions are sup-

;orted by the dialogue, Theaetetus. That Theaetetus was, in fact, a

member of the Academy, arriving in Athens about 375-369 B.C. is accept-

ed by most Plato scholars.134 The date of Theaetetus' arrival in Athens

coincides with Plato's writing of the Republic (375-370 B.C.).

It was not until Eudoxus' doctrine of ratio and proportion of

magnitudes,135, however, that incommensurables are incorporated into

a general theory of number.

The word,)\(5YOS , ratio, acquired in Euclid

Book V, a wider sense covering the relative

magnitude of incommensurables, as well as com-

mensurables.

It was during a twenty-five period of time, from 375-369 B.C. (when

Theaetetus joined the Academy) until 350-347 B.C. (when Eudoxus ap-

peared) that Greek mathematical activity was going through its most

creative period. One can be certain that Plato knew the work of

Theaetetus, but whether Plato was familiar with Eudoxus' general

doctrine of ratio and proportion is uncertain.

Plato was familiar with proportionals in terms of numbers

and the various kinds of means (Timaeus 32A-B, 35D) in which irration-

als are involved. And the problem of duplicating a cube, which is

connected with finding two mean proportionals, was Of particular inter-

 

134Proclus tells us that Theaetetus was a member of the Ace-

demy, p. 54, 66., and F. Lasserre, op. cit., dates his arrival in——_

Athens.

135 .
Proclus attributes this to Eudoxus, p. 55, 67.2. Also

Heath, Euclid's Elements, Vol. 2, p. 122 and Van der Waerden, Op. cit.,

p. 184 attributes this doctrine to Eudoxus and as being the contents

of Book V of the Elements.

136

Heath's introduction to Book V of Euclid's Elements, Vol.2,

 

 

p. 117.
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est to him.137 Plato is mentioned in the legends attached to the his-

tory of this problem, as recounted by Theon of Smyrna and Eutocius on

the authority of Eratosthenes' Platonicus.138 The same story is found
 

in Plutarch 139 that Plato referred the Delians to Eudoxus or Helicon

140
of Cyzicus for the solution of the problem. He was also familiar

with the contents of Book VII, VIII, and IX of Euclid's Elements141
 

which deal with proportions of natural numbers only.

Reports on whether Plato was familiar with Eudoxus' general

theory of ratio and proportion vary. Proclus tells us that Eudoxus of

Cnidus was a member of Plato's group142 and that:

Eudoxus of Cnidus...was the first to increase

the number of the so-called general theorems;

to the three proportionals already known he

added three more and multiplied the number of

propositions concerning the section which had

their origin in Plato, employépg the method of

analysis for their solution.

Van Der Waerden claims that by 'general theorems' Proclus probably

 

137E. Maziarz and T. Greenwood, op. cit.,refer us to Theon's

Exposition Rerum Mathematicarum ii 7-12, p. 80. Hippocrates, born 430

B.C.,is responsible for showing that the problem of duplicating a cube

is reducible to the problem of finding the mean proportional. The prob-

lem had not been solved even half a century after Hippocrates' reformu-

lation. Solutions were found by Archytas, Eudoxus, and Menaechmus, and

later by Eratosthenes, Nicomedes, and Appolonius, as sighted by van der

Waerden, op. cit., p. 139.

1383.L. van der Waerden, op. cit., p. 160-161, also E. Maziarz

and T. Greenwood, op. cit., p. 80.

139(deDei apud DelphOS) 386E and (de genio Socrates) 579CD.

140

Eudoxus' solution to the duplication of the cube is lost.

141According to both Heath and Van der Waerden, these books

can be attributed to the Pythagoreans.

142Proclus, op. cit., p. 55, 67.2.

143Proclus, op. cit., p. 55, 67.
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refers to the ones of Book V, which is Eudoxus' work, but that it might

refer to the axioms of Book I, that he is known to have added more pro-

positions to those already started by Theaetetus, and that by 'section'

he refers to the 'Golden Section' which is treated three times in the

Elements, Book II, early Pythagorean,Book VI, and in Book XIII, which

is due to Theaetetus. So, according to van der Waerden, it cannot be

said with certainty, on the basis of Proclus' report that Plato knew of

his general theory in Book V.

Lasserre discounts Proclus' report by saying:

The discoveries of Eudoxus which owed nothing to

Plato's influence, prove that the need for general-

ization is not, in fact, peculiar to the Academy,

and that Eudemus is one YE4P13CO'S admirers and gives

him far too much credit.

Lasserre also argues that Eudoxus was neither a pupil of Plato nor a

member of the Academy.145 According to Lasserre, Eudoxus was to have

arrived at the Academy slightly before 350 B.C. where he met Plato and

left shortly thereafter for Cnidus leaving behind him some pupils.

Since Plato's death takes place about 348-7 B.C., his acquaintance

with Eudoxus would have had to have been very short.

Cherniss also argues that "his chief works appear too late

for the PhilOSOpher to have been able to give them much attention."146

And Owen agrees that at least Eudoxus' mathematical theory of astrono-

 

144F. Lasserre, op. cit., p. 39. Eudemus' geometry, which

is now lost, is the basis of Proclus' comments in his commentary of

the Elements.

145F. Lasserre, op. cit., p. 17.

146H. Cherniss, Op. cit., p. 86.
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my has no effect on the astronomical theories presented in the Timaeus14

though he dates this theory as being brought to Athens by Eudoxus by

368 B.C., at latest, which is somewhat earlier than the date quoted by

Lasserre, i.e., 350 B.C. Van Der Waerden also dates Eudoxus' arrival

to Athens at about 368-5 B.C.148

Even if the true date of Eudoxus' arrival to Athens was around

368-5 B.C., this would coincide roughly with the time of Plato's second

and third trips to Sicily (367-6 B.C. and 361-0 B.C.) from which he

returns to Athens at about 360 B.C. This would be more in line with

Lasserre's dating of Plato's acquaintance with Eudoxus; and the period

of Plato's acquaintance had to have been very short to be followed by

Plato's death in 348-7 B.C.

In view of these chronological considerations, it is likely

that in Plato's day, mathematicians were on the verge of relating irra-

tionals to natural numbers in a general theory, but had not yet done so.

In the Parmenides (l40c), Plato talks about commensurables and incommen-
 

surables, but in this passage his terminology is devoid of any refer-

ence to ratio or proportions. He speaks in terms of 'fewer or more

measures' and 'greater or less' which terminology is more in line with

the propositions of Book VII of the Elements, which is Pythagorean, and

not of Book V, which is Eudoxean.

Plato's introduction of triangles with irrational sides as

the elementary forms out of which God fashioned the four elements in

 

147G.E.L. Owen, "The Place of the Timaeus in Plato's Dialogues",

Studies, ed. Allen, p. 325. This is one of Owen's reasons for the

placement of the Timaeus as following the Republic.

1483.L. van der Waerden, op. cit., p. 179.



105

the Timaeus, suggests that irrationals were important enough, for Plato,

to be included in the primary stuff out of which things are made, but

the proofs he gives for the five regular polyhedra, which start with

these triangles and are consequently related to each of the elements,

demands no more than an elementary knowledge of geometry, with which the

Pythagoreans had adequately supplied him. The proofs, which are con-

structions and geometrical in nature, do not demonstrate a knowledge of

a general theory of number.

It does not follow necessarily that Plato was unfamiliar with

a general theory of number incorporating irrationals, but it does fol-

low that either he knew about Eudoxus' theory and did not write about

it, or that he favored a broader classification of numbers (Theaetetus),
 

but he was in no position as a metaphysician to relate these different

kinds of numbers to a general theory.

Thus, since it is likely that neither fractions nor irrationals

were considered by Plato to be bona fide members of the number system,

then the phrase 'the Odd and the even' would be an exhaustive classifi-

cation Of number. And if 'the Odd and the even' is an exhaustive clas-

sification of number, it would satisfy the first criterion of an adequate

definition, namely, that it be true of all those things called numbers.

The final question that must be asked is if the phrase 'the

odd and the even' denotes things other than number, because if it does

it fails to satisfy the second criterion, namely, that it is true pply.

of numbers. One might argue that Plato calls things, e.g., physical

objects, Odd or even as in the Phaedo when Socrates says that when the

form of three takes possession of a group of objects, it compels them

to be odd as well as three. (104d7). Now, while it is true that the
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definition of, say, beauty will describe a beautiful thing, as well as

the form of beauty, the beautiful thing is less perfectly beautiful than

beauty itself is beautiful. Similarly, the number three, like the form

Ob beauty, is odd in a more perfect way than three things are odd. Three

things are both Odd and even in that they may be odd in one respect and

even in another. Socrates says in the Parmenides, that he is both one
 

and many, since he is one man, but with many members and there is nothing

"surprising in someone pointing out that I am one thing and also many."

(129c6). But the number three itself cannot be both odd and even. So

that while the phrase 'the odd and the even' may apply to physical things,

it applies to them in a more imperfect way than it does to the series of

natural number.

This being so, one finds that since the phrase 'the Odd and the

even' is an exhaustive classification of number, and since it does not

apply to things other than numbers in the same way it applies to numbers,

then the criteria for an adequate definition are satisfied and the denotata

of 'the odd and the even' would be the same as the denotata of 'number'.

But any statement that regards the phrase 'the Odd and the even' as an ade-

quate definition of number must overlook the strong doctrine of the dia-

logues that a definition of x is not an enumeration of the kinds or

sorts of x's, but a statement of x's OOOCO or essential character. For

just as one cannot properly define animal by listing all the kinds of

animals, one cannot define number by listing all the kinds of numbers.

Because, on the one hand, the 'odd and the even' satisfies all the

criteria of an adequate definition, and because, on the other, it is a

listing Of the kinds of numbers, it is possible that Plato might have

legitimately used the phrase whenever he meant number, and might have
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regarded it as a working definition of number.

Other than 'the odd and the even', there is not even a suggest-

ion in the dialogues of what else might serve as a definition of number

(even though Plato defines various kinds of numbers.) Even number, odd

number, prime number, composite number, square number, and perfect num-

ber are all defined. Plato's definitions of these terms are surprisingly

similar to the definitions of these same terms that are found in Euclid's

Elements, Book VII, which is Pythagorean doctrine.

Plato's Definitions
 

An even number is that which is

divisible into two equal parts.

(Laws X 895e3).

 

"If you ask what must be present

in a number to make it Odd, I

shall not say oddness, but unity.

( novels) (Phaedo 105c5).

"Thus there will be even mul-

tiples of even sets, and odd

multiples of Odd sets, Odd mul-

tiples of even sets, and even

multiples of odd sets". (Pp:-

menides 144al).

The numbers produced by multi-

plying two numbers represents

the area of a plane figure, and

the multiples its sides. This

procedure is discussed in the

Theaetetus l48ff.

 

 

A sguare number is a number

which is the product of a number

multiplied by itself. (Theate-

japp l47e5).

 

Plato never defines cube number,

but mentions it at Timaeus 31c3).

 

Euclid's Elements
 

An even number is that which is divi-

sible into two equal parts (Def. 6).

 

An odd number is that which is not

divisible into two equal parts or

that which differs by an unit (uovdg)

from an even number. (Def. 7).

 

An even-times even number is that which

is measured by an even number according

to an even number. An even-times odd

number is that which is measured by an

even number according to an Odd number.

An odd-times odd number is that which

is measured by an odd number according

to an odd number. (Def. 8 - 10).

And when two numbers having multiplied

one another make some number, the num-

ber so produced is called plane, and

its sides are one of the numbers which

have multiplied one another. (Def. 16).

A square number is equal multiplied

by equal, or a number which is con-

tained by two equal numbers. (Def. 18).

 

A cube number is equal multiplied by

equal and again by equal or a number

which is contained by three equal num-

bers. (Def. 19).
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Plato's Definitions Euclid's Elements

(Cont'd.) (Cont'd.)

A proportion is such as "When- Numbers are proportional when the

ever in any three numbers, whether first is the same multiple, or the

cube or square, there is a mean, same part, or the same parts, of the

which is to the last term what second, that the third is of the

the first term is to it. (Timaeus fourth. (Def. 20).

31c3).

Plato never defines pgrfect A pgrfect number is that which is

number, but mentions it at equal to its own parts. (Def. 22).

Republic 546b6).

Plato seems to avoid one definition. That is the definition

of number or Definition 2 in Euclid's Elements of Book VII.149 Number

is defined in this book as a "multitude composed of units". It is not

as though Plato were not familiar with this definition. We have seen

that he most assuredly was familiar with the remaining definitions of

Book VII.

Heath tells us in his note to Definition 2 that "the definition

of number is again only one out of many that are on record."150 But

the Others that Heath gives are again all definitions that highly re-

semble Euclid's. Nicomachus says number is a 'defined plurality'

(nAfiaog mpLouévov ), or a 'collection of units' (uovdéwv odornuo ).

Theon, in almost identical words with those attributed to Mioderatus,151

a Pythagorea, says "a number is a collection of units, or a progression

of multitude beginning from a unit and a retrogression closing at a unit."

 

149The only exception is the first definition, namely, that of

'unit', which is "that by virtue of which each of the things that exist

is called one."

150

Euclid's Elements, Vol. 2, p. 280.

151Heath in Euclid's Elements, Vol. 2, p. 280 states that this

is cited by Stobaeus in Eclogae, I. 1.8.
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The definition 'collection of units' was also applied to number by

Thales, according to Iamblichus.152 Eudoxus also said number was

'a defined multitude' (1031805 upbouévov), and Aristotle offers a number

of definitions: number is 'limited plurality' (nAfiSog nenepaouévov ),

'plurality of units' (nxfieog uovdémv ), 'plurality measurable by one'

(nlfieog évC uEIpLTod ), 'a measured plurality' (nlfieog peptronuévov ),

and 'a plurality of measures' (nAfiSOg uérpwv ).153

Even if we concede the possibility that Plato was not familiar

with the definition of number as it appears in the Elements, which would

be peculiar, indeed, since he was familiar with all the other definitions

in this book and used them, he must have been familiar with the general

trend of other mathematicians to define number as 'a multiple of units'.154

And yet, in spite of his probable familiarity Plato never defines num-

ber in this way in the dialogues.

One explanation of his failure to do so is that the on-going

definitions of Aristotle's, Euclid's, Eudoxus', etc., divided number

into parts. But Plato's inclination to view numbers as forms, and as

incomposite wholes, drew him away from such a definition. Perhaps he

was not prepared to give up the characteristics of unity, indivisibility,

and uniqueness of number in exchange for a definition of number in terms

of parts or units.

 

152Heath in Euclid's Elements, Vol. 2, p. 280.
 

153

Metaphysics 1020a13, 1053a30, 105733, 1088a5. According

to Heath, these all amount to the same thing.

154It is likewise argued by A. Wedberg, op. cit., that the

definition of number current in Greek mathematics already before Plato's

time is 'plurality of units', but he goes on to say that Plato accepted

this by eventually forming mathematical numbers, which are separate

from idea numbers. p. 71.
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It has been suggested by some commentators on Plato that Plato

155
did not believe that there was a single form for all numbers and

consequently, no definition could be given exhibiting the nature of all

numbers. Aristotle tells us that:

The men who introduced this doctrine [of the

forms] did not posit Ideas of classes within

which they recognized priority and posteriori-

ty (which is the reason why they did not main-

tain thelgfiistence of an Idea embracing all

number).

This quote tells us that Plato did not maintain the existence of an

Idea embracing all number, and if this is true, then, Plato would not

have defined number, in general, with a real or essential definition.

An understanding of Aristotle's statement depends upon what

157 says thathe means by the phrase 'priority and posteriority'. Ross

the underlying notion here is the Aristotelean view that "a truly generic

nature must be one that is expressed equally, though differently, in a

diversity of species." Aristotle says:

But we must not forget that things of which the

underlying principles differ in kind, one of them

being first, another second, another third, have,

when regarded in this relation, nothing1 gr hard-

ly anything worth mentioning in common. 5

Accordingly, for Aristotle, many general terms cannot be defined. In

the case of a citizen, "we see that governments differ in kind, some of

 

155A.E. Taylor, op. cit., p. 505ff.; H. Cherniss, op. cit., p.36;

Sir David Ross,op. cit., p. 182.

156Nicomachean Ethics 1096318.
 

157Sir David Ross, op. cit., p. 182.

58

Politics 1275335
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them are prior and others are posterior"159 and since the citizen of each

kind of government of necessity differs, each must be defined separately.

Being, for Aristotle, is not defined, because there are as many

kinds Of being as there are categories,160 and of the good, he says:

Further, since 'good' has as many senses as 'being',

clearly it cannot be something universally present

in all cases and single; for then it could not have

been predicated in all the categories, but in one

only.

In all these cases, where the diversity of species is related as prior

and posterior, a specific definition of each of the kinds of species

must be given, and no general definition can be given.

Ross attributes this same view to some Platonists162 and says

that because numbers exhibit plurality, only unequally, that number was

not 3 genuine idea.' Apparently, since four is made up of four units,

and three is made of three units, a definition of number, in general,

cannot be given that will give the true nature of all numbers, inasmuch

as each number differs as to its true nature. This, according to Ross,

is why Aristotle says numbers are prior and posterior.

Cherniss understands Aristotle's prior and posterior distinction

in a similar way. He argues that the Aristotelean distinction has to do

with ontological priority. An individual number is prior to one and post-

erior to another number, insofar as numbers are generable, and as such,

 

159Politics 1275338.

160

Metpphysics 1017324.
 

161Nicomachean Ethics 1096323.

162Sir David Ross, op. cit., p. 182 says,"We do not know whether

Plato was among them."
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ontologically prior and posterior. So that three is generated from two

by the addition of one, and is thus posterior to two, and so on for all

the other numbers.163 But this distinction, Cherniss argues, is an

Aristotelean one, and not a Platonic one.164 But he goes on to agree

with Ross that Plato did not posit an idea of number, in general, be-

cause it would amount to a duplication of the series of ideal numbers.

In explanation of this he says:

As soon as the essence of each idea of number is

seen to be just its unique position as a term in

this ordered series, it is Obvious that the essence

of number in general can be nothing but this very

order, the whole series of these unique positions.

The idea of number, in general, then, is the series

of ideal numbers itself, and to posit an idea of

number apart from this would be merely to dupli-

cate the series of ideal numbers. The proof that

no such duplication Of an idea is possible occurs

in both the Republic and the Timaeus.16S

Thus, according to Cherniss, it is Plato's view, that l) the essence

of each idea of number, say, twoness or threeness, is its unique position

in an ordered series, and 2) if the essence of the idea of number in

general is the very series of ideal numbers, then to posit an idea of

number is to unnecessarily duplicate the series of ideal numbers.

 

163B. Cherniss, op. cit., p. 35. According to Cherniss, onto-

logical priority is given 211 ideas by Plato and posteriority to all par-

ticulars. This position is shared by C. Wilson, op. cit., who says,

"The ideas of numbers, as being the Universals of number and therefore

doduBAnIOL , are entirely outside one another, in the sense that none

is a part of another. Thus, they form a series of different terms, which

have a definite order. They are nothing but what the mathematicians call

'525 series of natural numbers' where the definite article is right because

there is only one such series consisting of Universals, each of which is

unique." p. 253.

16('The notion of 'priority and posteriority' as regards numbers,

is associated throughout Book XIII of the Metaphysics with the generation

of number. of. 1081325-27, 1080320-35, 1082327-37, 1082310, 108433, 109131,

1091310.

165H. Cherniss, op. cit., p. 36.
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There are some difficulties in both Ross' and Cherniss' inter-

pretations of Aristotle's statement. According to Ross, if Plato viewed

the essence of twoness as something that is made up of two units and so

on for all the integers, then, Plato might have legitimately defined

number, in general, as a multiple of units, which Ross claims Plato

did not do. For example, Aristotle can consistently define number, in

general, as a multiple of units and still maintain the view that general

definitions cannot be given for differing Species, because he does not

view the individual numbers as differing in kind. Numbers are generated

from one another by the addition of units. And the addition of units

does not change the essential nature of each number. Thus, Ross' expla-

nation Of why numbers differ in kind, and subsequently, are prior and

posterior, cannot be accepted on the basis of the fact that numbers

exhibit plurality only unequally.

Cherniss' account that by 'prior and posterior' Aristotle

meant that, for Plato, the essence of each number is its unique position

in the number series is better, because it square with Aristotle's state-

ment that since numbers, for Plato, differ in kind, and they would if

each is characterized by its unique position, no general idea of number

was posited by him.166 But Cherniss' conclusion does not follow from

his premises. For if the essence of each form of a number is its

unique position 12 an ordered series, and one then forms this series

by placing the individual numbers in their appropriate position, say

like: twoness, threeness, fourness, etc., the total series itself

is something different than the position of each number £3 that

 

166Aristotle says in Metaphysics 1080bll that one kind of

number, the ideal number, has the prior and posterior character of the

ideas. ( 15 nodreoov noC 5ortpov Ids LOEQS ),
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series. So if there is a form of number in general, no duplication

results. In other words, the statement that each individual number

holds a unique position in a series is clearly different than the state-

ment that the placement of 311 the individual numbers results in a series

of ordered numbers. An idea of number, in general, would be an expres-

sion of the total series of natural numbers, whereas the idea of each

specific number is not an expression of that total series.

Both Cherniss' and Ross' account of the indefinability of

number, in general, is based on the view that numbers differ in kind,

but for different reasons: Ross' is that numbers exhibit unequal mul-

tiplicity, and Cherniss' is that each number occupies a unique position

in an ordered series. And it has been argued that, if numbers for Plato

pp differ in kind, that Ross' account does not explain this difference,

but that Cherniss' does.

But even if numbers do differ in kind and it is likely that they

do if each is viewed as a separate form, 167 it does not follow that,

for Plato, this means there is no form of number, in general. It may

be an Aristotelean doctrine that no general definition can be given for

species that differ in priority and posteriority, but there is no indi-

cation that Plato subscribed to such a doctrine.

Throughout the dialogues, Plato asks for definitions of virtue,

of justice, of knowledge, of good, and any answer in terms of kinds of

virtue, and kinds of justice, etc., is unsatisfactory. This means that

Plato is asking for a general definition that applies to all the kinds.

His failure to find general definitions does not mean there is no gen-

eral form of virtue or justice, but only that finding such a definition,

 

167See pages 74-5.
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if it is possible, is a very difficult task. Accordingly, it does not

follow that because each of the individual numbers for Plato differ in

kind, that there is no form of number in general which subsumes the

various kinds under it, and to assert that something is undefineable or

defineable is not to assert that it does not or does exist. Furthermore,

in view of the fact that Plato posits forms of even the most general

terms, such as existence, sameness, difference, motion, and rest,168

which he does not define, it would have been peculiar if he had not

posited a form of number, in general.

Several claims are made by Aristotle in the passage in the

Ethics. Aristotle says that l) the Platonists did not posit ideas of

classes where there is priority and posteriority and 2) the Platonists

did not posit an idea of number, and 3) (2) is true because of (1).

But there is no evidence in the Platonic text that Plato held the

philosophical positions mentioned in either (1) or (2).

Aristotle's view that Plato believed that there is no form of num-

ber in general is a conclusion that can be inferred from the applica-

tion of Aristotelean principles.169 Aristotle is saying that Plato

 

l633oppist 254d-255e.

169In some cases Aristotle himself held (1), as in the Politics.

But it was not a principle Aristotle slavishly adhered to, because even

in the classes where there is priority and posteriority, there may be

a single essence also, as in the case of the soul, in which case a gen-

eral definition can be given. But in other cases, as in the case of a

citizen in a good or a bad state, there may no common essence, only

posteriority and priority, and so no general definition. This is also

the case in 'good' and isubstance' for Aristotle. Whether Plato held

(1) is not clear, although Aristotle says he did. In short, Aristotle

seemed to hold (1) when the only connection between differing species

is one of priority and posteriority.
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cannot consistently maintain a form of number, in general, because

individual numbers differ in priority and posteriority and on Aristo-

telean grounds, this is not possible. And again, on Aristotelean

grounds, there is no general definition that can describe all the kinds.

Thus, it is unlikely that the reason Plato fails to define

number is because he does not posit a form of number embracing all the

individual numbers. In fact, there are several passages in the dialo-

gues that indicate the contrary. In the Theaetetus, Socrates tells us
 

that there are certain things that can be apprehended neither through

hearing nor through sight, nor any of the other senses, but can be con-

templated only by the mind itself. These things he calls 'HOLVd ',

because they are common to all things and says:

You mean existence and non-existence, likeness

and unlikeness, sameness and difference, and also

unity and number in general...and clearly your

question covers 'even' and 'odd' and all that

kind of notions.17

' , namely, existence, sameness, and differ-

171

Some of these same 'uoLvd

ence are later referred to by the stranger in the Sophist as forms.

Thus, he is talking of forms in the Theaetetus passage, and number, in
 

general, is one such form.

And in the Sophist, the stranger says:

Well, among thingslsgat exist, we must include

number in general.

These passages strongly repudiate the claim that Plato did not posit

 

 

17oTheaetetus l85e12.

171

SOphist 254-256.

172
Sophist 238311. In Greek: ApLOuOv Oh 15v oupndvra va

5v1mv Tfibeptv.
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a form of number, in general, and therefore, did not define it. It is

clear, that for Plato, the form of number, in general, exists.

The question, of course, remains as to why he fails to define

it and the answer to this question must be somewhat speculative because

of the lack of textual evidence. First, there is nothing peculiar in

Plato's not defining number, in general, because there are many general

kinds that Plato does not define. While he defines a sophist and a

statesman in terms of higher kinds, he does not define the higher kinds

under which each is subsumed. Of the general kinds, sameness, other,

motion, virtue, justice, there are few he defines. Analogously, while

he defines different kinds of numbers, he does not define number, in

general.

It is possible that Plato considered some of the more general

terms undefineable. Moravcsik argues that in the Sophist Plato is tel-

ling us that Existence, one of the most general forms, cannot be defined

at all, because it "is necessarily all-inclusive" and "one cannot with-

hold existence from any class of entities".173 Existence, according

to Moravcik, is not a definable attribute, because when it is predicated

of an entity it does not separate this entity or any class of such enti-

ties from all other entities.174

There are some striking similarities between the general term

of existence, and that Of number. Number, like existence can be pre-

dicated of all things, and in this sense might be said to be all-inclu-

sive. Any existent can be said to be made up of any number of parts,

 

173

J.M.E.Moravcsik, "Being and Meaning in the SOphist", Bobbs-

Merrill Reprint Series in Philosophy, Reprinted from ACTA Philosophica

Fennica, Fasc. XIV, 1962, p. 28.

174

Ibid., p. 28.
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depending upon what one takes as the unit. Like existence, number does

not separate entities into those that number can be predicated of, and

those that number cannot be predicated of. All entities are numerable

and nothing is non-numerable. Thus, while the specific number forms,

such as twoness or threeness, separate entities into groups, e.g., a

group of three men is separated from all groups with fewer or more than

three men, the form of number, in general, does not bring about this

kind of separation upon predication.

If Moravacik's view is correct, then one might want to say that

since number is like Existence, one of"fla ”Obvd', Plato does not define

number because these common forms are not definable. The contradictions

one encounters in attempting to define any form of great generality,

175

such as number, is well illustrated in Part of the Parmenides. The

' 176 is found to be a whole and also to have parts (142d8,form of 'gv

14533), to be a one and to be many (14533, 14332, 144e3, l44e6), and to

be neither one nor many (155e4). It is, furthermore, both different

 

17SRyle urges us to take Part II of the Parmenides seriously,

and not as a 'jest' as suggested by Burnet and Taylor, in "Plato's

Parmenides", Studies, ed. Allen, p. 97. He maintains that Part I of the

Parmenides criticizes the relation of the form to its instances and

Part II is concerned with the contradictions in the forms themselves:

meeting the challenge in Part I where Socrates says you would never be

able to show that the form of Like was unlike, or the form of on was

many. I agree with Ryle that Part 11 is a discussion of the fppp_of5v .

This is substantiated by Socrates when he says he wants to extend his

discussion to "those objects which are specially apprehended by dis-

course and can be regarded as forms."(Parmenides 135e4).

176As discussed on page 23, footnote 31, of Chapter II,5v

may be translated 'unity' or 'one'. Which translation is used is ir-

relevant to the point that is being made, namely, that a form, no matter

which one, is being discussed, as long as it is a general one, and both

unity or one are general forms.
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from the others and from itself, and the same with the others and it-

self. (147b11). It is both younger and older than itself and others

and neither younger or older than itself or the others (151e4). It is

both at rest and in motion (162e2). If one arrives at such contradict-

ions in the search of the nature Of 5v , it is reasonable to suppose

that Plato felt that any of ' TE! MOLvol' mentioned in the Theaetetus
 

and in the SOphist might be susceptible to the ensuing contradictions.

Even though Plato never discussed the general concept of num-

ber in any detail anywhere in the dialogues, one can assume that there

are certain analogies to be drawn between the general forms that he

does discuss and those that he does not discuss. On the basis of

these considerations, one must surmise that number, like Existence

and Ev , is not definable.

Perhaps Plato felt that his exhaustive classification of num-

ber in terms of 'the odd and the even' might serve as a weak kind of

definition. Thus, each number is an individual form and since there

are the forms of the Odd and the even which classify all numbers, every

number shares either in the odd or the even. And though this kind of

definition did not match up to what he himself demanded of a definition,

perhaps he felt this was the best he could do.



CHAPTER IV

Any discussion of Plato's theory of number would be incomplete

without a consideration of what some of Plato's interpreters have at-

tributed to him concerning number. This chapter will deal with what

Aristotle called, and what several Platonic scholars have since come

to call, the 'intermediates'. Many passages in Aristotle's Metaphysics
 

support the claim that besides sensible particulars and forms, Plato

posited a distinct ontological position for numbers, such that they

were like forms in some respects and like sensible particulars in others.

One such passage is the following:

Further, besides sensible things and Forms he177

says 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, while

the Form itself is in each case unique. (Metaphysics

987bl4).

 

The Objects of mathematics, according to Aristotle are like forms in

their being eternal and unchangeable and unlike forms because there

are many alike, thus not unique.

Elsewhere in the Metaphysics, Aristotle attributes to Plato the
 

view that there are two kinds of numbers, the ideal numbers and the math-

ematical numbers:

 

177Plato is specifically named as the referent in the context

of the passage, 987330ff.
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Some (Plato is meant)”8 say both kinds of number

exist, that which has a before and after, being

identical with the Ideas, and mathematical number

being different from the Ideas and from sensible

things, and both being separable from sensible

things. (Metaphysics 1080bll).
 

The mathematical numbers in this second Aristotelean passage are the

ones that occupy an intermediate position in the first passage. Thus,

the mathematical numbers are numbers that are different from forms be-

cause there are many alike. Aristotle is to associate mathematical num-

bers with intermediates:

Further, they must set up a second kind of num-

ber (with which arithmetic deals) and all the

objects which are called 'intermediate' by some

thinkers; (metaphysics 99lb29). 179
 

According to Aristotle, the ideal numbers, which he calls

180

' doduBAnTOL dpLeuoC ', are counted thus: after 1, a distinct 2 which

does not include the first 1, and a 3 which does not include 2, and so

on with the rest of the number series. While the mathematical numbers,

which he calls 'odeAnTOL dpLBpoC ' are counted thus: after 1, 2, which

 

l

78'Plato is meant' is a footnote by the translator, Sir David

Ross. In his commentary to the Metaphysics, Ross says that "o; uév ,

who believed in both, means Plato and his orthodox followers." (p. 428).

Ross refers us to his comments to 987bl4-18, in which he says, "The

ground of Plato's belief in mathematical objects as a distinct class of

entities is indicated clearly enough in the present passage." Ross goes

on to state that although Aristotle attributes this doctrine to Plato,

it is not a doctrine that is explicitly found in the dialogues. (Commen-

tary on Metaphysics, p. 167).

179Also, the same view is found at Metaphysics 995b16-l8.

 

 

180'oduBAnTOL' and 'doGuBAnTOL ' have been most often translated

'comparable' and incomparable'.
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consists of another 1 besides the former l, and 3, which consists of

another 1 besides the 2, and the other numbers similarly. (Metaphysics
 

1080a31). Thus, the mathematical is generated by the addition of one

and might be defined as 'a multiple of units'.181

Aristotle criticizes the notion of ' doduBAnTOL épbauoc ' or

ideal numbers:

...if the first 2 is an Idea, these 2's that

generate 8, will also be Ideas of some kind

...so an Idea will be composed of Ideas.

(Metaphysics 1082332).

The criticism loses its force when one notes that it is based upon the

assumption that numbers are generated, and this view is an Aristotelean

one, and not a Platonic one. Numbers, as viewed by Plato, are forms and

because they do not consist of units, are inadditive.182 Twoness is

the coumon characteristic of all pairs, and threeness the common

characteristic of all triplets, and threeness cannot be generated from

twoness.

 

181Also, Metaphysics 990329. It is Aristotle's own view that

there are only mathematical numbers. "Number must be counted by addition,

e.g., 2 by adding another 1 to the one, 3 by adding another 1 to the two,

and 4 similarly." (Metaphysics 1081b12). Also, he says, "We, for our

part, suppose that in general 1 and 1, whether the things are equal or

unequal is 2...but those that hold these views say that not even two

units are 2." (Metaphysics 1082bl7).

182This view of Plato's theory is shared by R.E. Allen, op. cit.,

p. 32, Cook Wilson, op. cit., p. 247, and Sir David Ross, op. cit., p. 180.

Cherniss, op. cit., says "...two plus three are five, for example, means

that any two units plus any three units are five units, but the ideal two

or twoness is not two units, but one, the ideal three or threeness is not

three units but another one, and these ones are entirely different from

one another." pp. 34-5.
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That Plato did, in fact, believe in intermediates, as Aristotle

claims he did, is not a case that can be convincingly made for several

reasons. First, if Plato had posited mathematical numbers, as separate-

ly existing entities, it is indeed curious that he didn't say anything

183 184 ,

about them in the dialogues, nor to anyone else. Aristotle testi-

fies that Plato did not even tell him about them:

...how do these exist or from what principles do

they proceed? Or why must they be intermediate

between the things in this sensible world and the

things themselves? (Metaphysics 991b29).
 

And:

And those who first posited two kinds of number;

that of the Forms and that which is mathematical,

neither said nor can say how mathematical number

is to exist and of what it is to consist. (Meta-

physics 1090b33).

It is clearly evident that Plato viewed numbers as forms, and passage

after passage in the dialogues support this claim, as was seen in Chapter

II.

Yet, in spite of this overwhelming evidence, some scholars have

 

183H.F. Cherniss, op. cit., says, "This separate and intermediate

existence of mathematicals -- of this there is not a word in the Platonic

dialogues." p. 8. Also, P. Shorey, op. cit., says that "the doctrine of

numbers as intermediate entities is not to be found in Plato." p. 82.

84

Aristotle refers to Plato's "unwritten doctrine" (Phpsics

209b15, De Anima 404b20), but Cherniss, op. cit., argues convincingly

that the De Anima passage is directed to Xenocrates, not Plato, and that

in the passage in the Ph sics, Aristotle misquotes the Timaeus, and thus

the remark about the 'unwritten lecture' loses its force.

Aristoxenus, in the Preface to the Harmonics refers to Plato's

lecture on the Good, but his remarks about the contents of that lecture

are extremely vague. There seems to be no unquestionable evidence that

Plato had a doctrine other than that presented in the dialogues.

H.F. Cherniss, op. cit., says that Aristotle is inconsistent in

his account of Plato's theory. First, he attributes a theory of inter-

mediates to Plato, and then he says, that he does not give us any clues

about them. p. 33.
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felt the need to reconcile the apparent disparity between the Platonic

text and the Aristotelean text and have reconstructed a Platonic theory

of number to include the intermediates, or the mathematical number.

These reconstructions have been based upon a few isolated passages in

the dialogues.

A. Wedberg presents one such reconstruction and argues that Plato

believed in both ideal numbers and mathematical numbers. It will be shown

in the following pages that the passages in the dialogues that Wedberg

leans on for his construction do not lend themselves to the kind of in-

terpretation he suggests. There are no passages in the dialogues that

demand mathematical numbers, and, in fact, some of the passages, which

according to Wedberg are most highly suggestive of mathematical numbers,

are to be seen as further supporting the claim that Plato sees numbers as

forms, or as Wedberg calls them, ideal numbers.

According to Wedberg, the mathematical numbers and the ideal

185

numbers are characterized by the following prOperties:

  

Mathematical Numbers Ideal NUmbers

1. They are made up of certain I. They are Ideas, viz. the Ideas

ideal units or "1's". The of Oneness, Twoness, Threeness,

mathematical number N is a and so on.

set of N such units.

2. As Ideas, the Ideal Numbers are

2. Of such ideal units, or 1's, simple entities.

there exists an infinite

supply. 3. In particular, they are not sets

of units like the Mathematical

3. There is no difference be- NUmbers.

tween the ideal units; two

such units are completely in- 4. The notions of arithmetic, which

distinguishable. are of a set-theoretical kind,

are not defined for Ideal Num-

4. An ideal unit does not con- bers. Thus, the statements of

tain any plurality of parts, arithmetic are not concerned with

or constituents, or character- them. For Ideal NUmbers the re-

istics: from whatever point of lation <1 is not defined.

view we consider such a unit,

it is One and One only.

 

185A. Wedberg, o . cit., p. 65-7.
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Mathematical Numbers Ideal Numbers

(Cont'd.) (Cont'd.)

5. Of each Mathematical Number 5. However, there is a relation of

there are infinitely many 'priority' among the Ideal Num-

copies. bers, by which they are ordered

in a series that runs parallel

6. The elementary arithmetical to the series of Mathematical

notions are simple set-theo- Numbers, ordered according to

retical notions. size.

7. Mathematical Numbers are the 6. The study of Ideal Numbers be-

numbers studied by arithmetic. longs to the general theory of

It is for them, and only for Ideas, the Dialectic.

them, that the concepts of

arithmetic are defined.

Wedberg says that the Mathematical Numbers are 'intermediates' between

the Ideal Numbers and sensible things or collections of sensible things

in this world. Plato was convinced, according to Wedberg, that the

statements of arithmetic are true, but they are not true of sensible

things. Hence, they must be true of something else, and that of which

they are true are Mathematical Numbers. The logic of the argument goes

this‘way:

1.

2.

3.

0.. 4.

Wedberg says

Arithmetic is true.

The truth of arithmetic presupposes the existence

of objects which truly participate in the Ideas

of Oneness, Twoness, and so on, i.e., in the Ideal

Numbers.

In the world of senses, there are no perfect in-

stances of the Ideal Numbers.

Perfect instances of the Ideal Numbers exist

somewhere outside the world of the senses. These

perfect instances are the Mathematical Numbers.186

that "the concept of Mathematical Numbers is apparently

assumed by Plato in the Republic, the Philebus, and in the Theaetetus,
 

and in the Phaedo numbers conceived as Ideas are contrasted with numbers

 

186

A. Wedberg, op. cit., p. 67.
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conceived as Mathematical Numbers."187

The Phaedo188 passage is the one in which Socrates states that

the addition of 1 plus 1 is not the cause of 2, but that the cause of 2

is its participation in Twoness. (lOlb-d). Wedberg's claim is that

Socrates does not deny that 1 plus 1 equals 2, but only that adding 1

to l is not "the real reason"189 for its being two. Here he distinguishes

between a mathematical number, a 2 which is made up of l and l, and an

ideal number, twoness, which is the cause of something's being 2. And

he says: "The true reason is that this Mathematical Number participates

in the Idea of Duality or Twoness."190

The Republic passage is the one in which Socrates says that

with regard to numbers, "each one is such that each unit is equal to

every other without the slightest difference and admitting no division

into parts." (Republic 525c-526b).191 These numbers are those used by

the arithmeticians, according to Wedberg, and are the Mathematical Num-

bers.192

The Philebus passage is the one in which Socrates distinguishes

between the arithmetic of the ordinary man and that of the philosopher.

(Philebus 56dl). The ordinary man operates with unequal units (two cows

or two armies) whereas the mathematician operates with equal units. The

 

182A. Wedberg, op. cit., p. 123.

188The passages here mentioned, i.e., the Phaedo, the Republic,

the Philebus, and the Theaetetus will be discussed in detail following

this resume of Wedberg's interpretations of each.

189

A. Wedberg, op. cit., p. 135.

199A. Wedberg, op. cit., p. 135.

191This is Wedberg's translation and it virtually corresponds

to my translation in the discussion of this passage.

 

2

A. Wedberg, op. cit., p. 124.
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equal units, Wedberg takes to mean, the ones that go to make up a number.

Thus:

When the pure arithmetician calculates, e.g.,

the sum of 2 and 3, he forms the sum of a set

of two units and another set of three units

and counting the units in that sum he finds

that they are five. The units pgguring in

this calculation are the same.

These numbers are the Mathematical Numbers, according to Wedberg, and

not the Ideal Numbers.

In the Theaetetus passage (l98a-d) Socrates distinguishes num-

bers which the arithmetician has in his mind, five and seven, and such

external objects as possess number, e.g. seven men and five men. Wed-

berg "safely concludes that he (Socrates) is thinking of the so-called

Mathematical Numbers, and not the Ideal Numbers,"194 because the Ideal

Numbers do not figure in arithmetical computations and the Mathematical

Numbers do. Further, counting is the same as considering how great a

given number is.(Theaetetus l98c5). When we count a set of external

objects, we assign 'one' to one object, 'two' to another, and so on.

The arithmetician proceeds in the same manner when he calculates how much

5 and 7 is. 5 + 7 is 5 units plus 7 units, and one counts the units to

determine how many 5 and 7 make. Since these are sets of ideal units,

they are Mathematical Numbers, not Ideal Numbers, according to Wedberg.

These four passages in the Platonic text are the ones that

wedberg uses to support his claim that, for Plato, there are Mathemati-

cal Numbers, as well as Ideal Numbers.

What is most surprising about Wedberg's account is that even

 

193A. Wedberg, op. cit., p. 127.

19"A. Wedberg, op. cit., p. 130.
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as early as the Phaedo, Plato had the distinction between mathematical

and ideal numbers well in hand. And yet, Wedberg says of the Divided

Line Passage in the Republic, which was written after the Phaedo:

Plato seems to have been somewhat muddled in his

views on the subject matter of mathematics, he

was, I think, groping for a mathematical ontolo-

gy essengially conforming with the Aristotelian

SChem o 1 5

and that:

Plato had not quite made up his mind on the

question whether or not there exists a class

of ideal mathematical opggcts distinct from

the mathematical ideas.

Of the Phaedo passage (lOlb-d) Wedberg states that the Math-

matical Number, say two, which is made up of l + 1, participates in the

idea of Duality or Twoness. So 2 is both the sum of l + l and the result

of participation in Twoness. There seems to be nothing wrong with view-

ing a number from two different points of view. But Wedberg goes on to

197

say that "the Mathematical Number participates in the Idea of Duality".

He makes the same claim in step 2 of his argument: "The truth of arith-

metic presupposes the existence of objects which truly participate in

the Ideas of Oneness, Twoness, and so on, i.e. in the Ideal Numbers."

But those things that participate in the Forms are never abso-

lutely perfect, but striving for perfection (Phaedo 74a-75b). So it

seems that the Mathematical Number, since it participates in the Ideal

Number, must be imperfect, and striving for perfection. Yet, according

 

195A. Wedberg, op. cit., p. 14.

196A. Wedberg, op. cit., p. 44.

197A. Wedberg, op. cit., p. 135.
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to Wedberg, the perfection of the Mathematical Number is one its dis-

tinguishing prOperties. If we allow Wedberg's theory, for which we

have no text, that something (namely, a Mathematical Number) can par-

ticipate in something else (an Ideal Number) and still be perfect, then

as Aristotle remarked about the theory of many perfect units (Metaphysics
 

99lb25) "other absurdities follow". How will the mathematical, which

is perfectly two, be distinguishable from twoness itself? Or one math-

ematical two from another mathematical two? Or, as Aristotle remarked,

one of the units composing these numbers from another unit? Net with

respect to twoness, evidently, but in manner of generation; being

generated out of units. But if the mathematical is literally generated,

then it is not ungenerable being, but belongs to the realm of becoming.

It would appear unusual that Plato would violate his own

being-becoming dichotomy by accepting some entities, namely mathemati-

cal numbers that are not in the class of ungenerable being, and yet

exemplify perfection. Plato's acceptance of mathematical numbers would

have challenged the very dichotomy that he establishes in the Republic

(479a) and reiterates again in the Philebus (15b, 58a3), in the SOphist

(248al4), and in the Timaeus (Sle).

Furthermore, it is not clear from the language of the Phaedo

passage if Plato does accept mathematical numbers, as ontologically

different kinds of numbers. Plato is interested in explaining the true

cause of a thing's being, and in this conceptual framework, one can only

conclude that adding one to one is not the true cause of two, but par-

ticipation in Twoness is the true cause. It is not clear that Plato

is making any ontological claims about mathematical numbers in this

passage in the Phaedo.
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The Reppblic passage that Wedberg claims describes a kind of

number that fits the characteristics of a Mathematical Number is the

one in which Socrates says:

What numbers are these you are talking about,

in which the one (12) Ev) is such as you postu-

late, each equal to every other (Coov 1e Enactov)

without the slightest difference and admitting

no division into parts. (526a2).

unfortunately, this passage is not as easily translatable as Wedberg

would want us to believe. There is an ambiguity that clouds the answer

to the question, "What kind of numbers are these?" The problem is to

what does 'Ib év' refer? It is not clear if '15 Ev' refers to the

individual numbers of the series of natural numbers, in which case

'16 Ev' is being used to mean 'a unity', or if it refers to the units

that go to make up an individual number, in which case ' to Ev ' is being

used to mean the number one.

Plato says of ' to Ev', that each is equal to every other with-

out the slightest difference and that each admits of no division into

parts. But this does not help decide the case. For if '12, é‘v' refers

to an individual number, considered as a unity, it strengthens the case

that each number is indivisible and like every other number, therefore

like a form (Wedberg's Ideal Number). On the other hand, if"16 3v '

refers to the units that go to make up the individual number, a number

is divisible into parts and fits the description of what Wedberg calls

a Mathematical Number.

There is textual evidence to support both interpretations.

In the Phaedo (lOlb-c), ' Ev' clearly means the number one. "Whatever

is to become one ' 3v' must participate in unity." This is said in

the context of numbers. In the Laws (818c4) when the Athenian admonish-
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as those that cannot distinguish "ufire Ev, ufite 660, ufire TpCa, " ' év'

is the number one. In some passages of the Parmenides, Ev ' is used
 

in the sense of a unity and not the number one. At 131c10, Parmenides

asks if the single form will actually be divided or if it will be 'év '.

The 'Ev ' is clearly not the number one, but one in the sense of unity,

because Parmenides it not talking specifically about numbers, but forms,

in general.198 In the Phaedo (lO4a-b), Socrates omits one from the

series of odd numbers by starting with three, which suggests the strong-

er claim that ' Ev' was not considered to be a number, at all, by Plato.199

But in the Republic's finger example (524-525c) 'év ' refers

to the number one at times, and to unity, at others. The contradictory

reports of the senses demand that a standard of some kind be used in

judging their correctness. Plato suggests that the study of 'Ev "will

convert:the soul to the contemplation of true being (524e6). Obvious-

ly, 'gv ' cannot mean the number one. The number one cannot decide for

us if an object is light or heavy, or hard. (524a2). Furthermore,

Plato asks, "’Aptbudg TE Kai Tb év norépwv éoxet EZVQL." (524d7)-

Number and ' Ev ' are differentiated. These considerations suggest

 

1986. Ryle, op. cit., argues that in all of Part II, ' 3v

means unity. W. Runciman, "Plato's Parmenides", Studies, ed. Allen,

says that the only feasable translation of ' 8v ' in the Parmenides

is unity, although Plato did not treat it unambiguously. ' 35' ' at

Reppblic 524d means both of two things to Plato: oneness, by which is

meant the form or idea of the number one, and singleness or unity.

 

199We know that Aristotle did not consider one to be a number.

(Physics 207b5, Metaphysics 1088a6). In Euclid's Elements, Book VII,

Heath 3 note to Definition 11 says that a prime number is a number

measured by no number but by a unit only. Aristotle, too, says that

a prime number is not measured by a number, an unit not being a num-

ber. (Anal. Pest. II 13, 96a36).
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that ' EV ' neans unity.

On the other hand, the point of the whole passage is that through

the study of number, one can be led to the apprehension of the truth.

If so, then it would follow that 'éh»' is the number one. Socrates says,

"If it is true of ' 5v ', the same holds for all number." (525a6).200

Wedberg's claim that 'éfi2' means the number ones or units that

go to make up a number seems to overlook the ambiguous status of 'Ev'

in the dialogues.

The same kind of ambiguity is present in the Philebus passage,

with regard to the Greek word 'uovdg , but in this passage Wedberg

acknowledges the various senses of unity that are possible. The Philebus

passage reads:

The ordinary arithmetician surely operates with

unequal units (povdéag évfiooug ); his 'two' may

be two armies, or two cows or two anythings from

the smallest thing in the world to the biggest,

while the philosophers will have nothing to do

with him, unless he consents to make the unit

0f each unit (uovééa uovdéog éudorng ) 0f the

countless multitude not difgei from one another

in the slightest. (56le). °

The unit concept ( ”owig) is what is in question here. As in the case

of 'Ev ', 'povdg' ndght refer to an individual number, 2, 3, 4, each

as a unity, or it might refer to the specific number one that goes to

make up the individual number, e.g., l + l = 2.

 

200Cornford translates "TO 3v ias unity in the Republic

(Cornford translation of The Republic of Plato) and as the one in the

Parmenides, in Plato and the Parmenides.

201This is my translation. The last part of Wedberg's transla-

tion, which is basically the same as mine reads: "...unless he consents

to make every single one of his infinitely many units precisely the same

as every other."
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Unfortunately, Plato uses the Greek word ' uovdg ' only twice

in all the other dialogues and those two times both appear in the Phaedo.

Each.tine ' uovdg' is used in a different sense. At Phaedo 105c5 Soc-

rates says, "...what must be present in a number to make it odd, I shall

say not oddness but unity (povég)." ' Movdg' is the number one that

is present in odd numbers to make them odd. At Phaedo lOlc7, Socrates

says,.."whatever is to become one (é'v) must participate in unity (p0 -

vdg )." ' Movdg' is the unity in which the number one must partici-

pate to be one, so it is not the number one, but oneness.

These passages are not instructive or helpful in deciding

which way 'uovo’zéu ' is to be translated in the Philebus passage, so the

passage will have to stand on its own.

In the first part of the passage, Socrates says that the units

(povdégg) used in popular arithmetic are unequal, such as their two,

which may, for instance, be two cows, two armies, etc. There are two

senses of inequality that Socrates does not distinguish. a) The one

sense of unequal units is one in which the same number two is applied

to unequal units, cows, in the one case, armies in the other, in which

the 'cows' and the 'armies' represent the unit concepts that are unequal.

b) The other sense of unequal units is the sense in which the number two

is applied to cows, or the number two is applied to armies, in which

case the individual cows in the group of two cows and the individual

armies in the group of two armies go to make up the unit concept. Since

they are not the same cow or the same army they are unequal in some res-

pects.

Plato does not distinguish between these two senses, but ac-

cording to Wedberg, it is primarily sense (a) that Socrates is interested
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in pointing out, and his claim is rightly supported by the phrase that

the unequal units may be anything "from the smallest thing in the world

to the biggest."

In the philosopher's arithmetic, the passage tells us that the

units ( uovdéeg) are equal, rather than unequal as in the case of popu-

lar arithmetic. But there are two senses of equality in the philosopher's

arithmetic which correspond to the two senses of inequality in popular

arithmetic. Corresponding to the first sense of inequality, a') the

unit concept is the individual number of the series of natural numbers,

and what the philosopher deals with are ideal units which are always

the same and constant. The philosopher does not switch from one unit

concept 'cow' to another unlike it, like 'army'. Corresponding to the

second sense of inequality, b') the unit concepts are the individual

units that go to make up a specific number, and these are equal in

contradistinction to the cows which are called two, but are unequal.

It would appear that since Socrates intends inequality in sense

a) for the arithmetic of the common man, that he would accordingly

retain the corresponding sense of equality a') in the case of the

philosopher's arithmetic.v

But according to Wedberg, Socrates does not do this. He

switches to sense b') of equality, where the unit concept is the many

units subsumed under the unit concept.

When the pure arithmetician calculates e.g. the

sum of 2 and 3, he forms the sum of a set of two

units and another set of three units and counting

the units in the sum he finds that they are 5.

The unit828§curring in this calculation are all

the same.

 

202A. Wedberg, op. cit., p. 127.
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Wedberg's rationale for this switch is that Socrates says of the philo-

sopher's units that they do not vary in the slightest from one another.

He concludes:

Together, the passages from the Republic and

the Philebus prove beyond doubt that the notion

of Mathematical Number as described by Aristotle

was familiar to Plato.

Such a strong claim is unwarranted in view of the fact that both ' 6V '

in the Reppblic passage, and ' povég' in the Philebus passage are used

ambiguously, and there is no way to decide in which of two senses these

Greek.words are used. If Socrates intended in the Philebus passage

equality in sense a'), then he is telling us nothing about the units

that go to make up a number, but that each and every unit is an ideal

unit, and not two cows here and two horses there. The conclusion is

that each ideal unit is indistinguishable from the other.

This conclusion is not as surprising as it may seem. Aristotle

took Plato's view to be that numbers do not differ and cannot be dif-

1Ementiated in the slightest and believed it to be an absurd consequence:

In general, to differentiate the units (Tug uovdéug)

in any way is an absurdity and a fiction; and by a

fiction I mean a forced statement made to suit a

hypothesis. For neither in quantity nor in quality

do we see unit differing from unit ( 6tamépouoav po-

vdéa uovdéog ), and number must be either equal

or unequal -- so that if one number is neither

greater nor less than another, it is equal to it,

but things that are equal and in no wise differen-

tiated we take to be the same when we are speaking

of numbers. (Metaphysics 1082bl).

The unit concept in Aristotle's quote is the individual number, as in

 

20

3A. wedberg, op. cit., p. 127.
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sense a), or he could never conclude that Plato's numbers cannot be dif-

ferentiated.204 This is a possible outcome of interpreting the Philebus

in a way Wedberg chooses not to interpret it.

The final passage Wedberg uses is the Theaetetus (l98a-d) when

Socrates argues that false opinion can be a confusion of two distinct

objects that are merely thought, and need not be a union of thought and

perception. To support this claim Socrates says that when we ask what

the sum of the number 5 and the number 7 is, people often mistake the

number 11, for the number 12, which are merely thought of. Wedberg says

that these numbers in the abstract (which are merely thought of) "are

clearly not the Ideal Numbers",205 since these abstract numbers figure

in arithmetical computations, and the Ideal Numbers do not.

What Wedberg seems to have overlooked is that each of these so-

called abstract numbers, the 5, the 7, the 11, and the 12, are looked

upon by Socrates in this passage as imprints on a block of wax (our

minds). He says:

I don't mean five men and seven men or anything

of that sort, but just five and seven thembelves,

which we describe as records in that waxen block

block of ours. (196a1).

 

204R. Cherniss, 0p. cit., says that what distinguishes each of

the numbers from all the rest is its position in the series and that for

Plato numbers are not prior or posterior ontologically, i.e., they cannot

be generated from one another by addition. p. 35. C. Wilson, op. cit.,

says, "The numbers...form.a series of different terms, which have a defi-

nite order. They are nothing but what the mathematicians call 'the series

of natural numbers, where the definite article is right, because there is

only one such series consisting of Universals, each of which is unique."

p. 253.

205A. Wedberg, op. cit., p. 130. The rest of the quote is,

”...they figure in arithmetical computations which Ideal Numbers do not.

Although Socrates does not go into any details as to the nature of these

abstract numbers, we can, I believe, safely conclude that he is thinking

of the so-called Mathematical Numbers."
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And later:

Is it not thinking that the twelve itself that

is stamped on the waxen block is eleven? (l96b5).

There is not a word about computing to get 12, or 11. The 11, he says,

is mistaken for the 12, both of which are imprints on that block of wax.

Socrates does not say anything about the nature of these ab-

stract numbers (how and if they are related, or how they become impressed

in the wax), as Wedberg readily admits, but viewing them as impressions

seems to suggest that each number is a single, unitary entity. If any-

thing can be concluded it is that these are examples of Wedberg's Ideal

Numbers, and not the Mathematical Numbers.

Consideration of these four passages, Phaedo lOlb-d, Republic

525-.526b, Philebus 56c-e, Theaetetus 198a-d,206 has shown that as re-
 

gards two of them, the Republic and the Philebus, the ambiguous status

of 'EV" and 'POVdS', respectively, weakens Wedberg's strong claim that

Plato believed in Mathematical Numbers, to a weaker claim, i.e., that

it is possible that Plato viewed numbers in these two ways. Of the

remaining two passages, the Phaedo and the Theaetetus, the Phaedo says
 

nothing of the ontology of a new kind of number which is additive, though

it suggests that the process of adding should not be viewed as a true

causal process, and the Theaetetus, perhaps the weakest evidence for

Wedberg's view, might support the opposite view that number, for Plato

is a unitary, unique entity.

There is one other passage in the dialogues that has suggested

to Plato's interpreters that numbers are perfect like forms, yet many,

like sensible particulars. This passage appears in the Phaedo 74e2.

 

206A. Wedberg does not say this is the only evidence for Math-

ematical Numbers, but the only Platonic textual evidence. His work is

heavily supported by Aristotelean text.
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Following a brief resume of the Recollection Theory as it was

first presented in the £922; Socrates says that absolute equality is

something quite distinct from equal things. In the first place, equal

things or objects in this world may appear unequal to some people and

equal to others, but this is not true of absolute equality. Socrates

goes on to ask the question:

\

...uuro Tu Coo Eortv 5Tb dvtou 00L éudvn,
or t t p a , 207

n n LOOTLS GVLOOTUS; (74 )

The answer by Simmias to Socrates' question is no, never. And Socrates

concludes that equal things (sticks, stones, etc.) which seem to us to

be equal are not equal in the sense of absolute equality, but always

fall short of equality. The same point is made again at 74c, 75, 75g:

sensible equals, those that we judge to be equal by use of our senses,

are striving after absolute equality but fall short of it. "All equal

objects of sense are desirous of being like (equality); but are only

imperfect copies." (75b6).

With this, Plato establishes two kinds of entities, with res-

pect to equality, those things in this world which are never absolutely

equal, and absolute equality itself. The passage in question presents

us with this problem, however: How does one translate the first part

of the sentence 'uuru Th Coo 'without doing violence to the very dich-

otomy that is being established? If 'autu Id Coo means 'equals them-

selves' or 'things that are really equal', as some of the translations

 

207Using Trendennick's translation: "...have you ever thought

that things that were absolutely equal were unequal, or that equality

was inequality?" Bluck's translation: "Have the things that are really

equal ever seemed to you to unequal? Or has Equality seemed the same

as inequality?" Hackforth's translation: "What about equals themselves?

Have they ever appeared to you to be unequal, or equality to be inequal-

ity?
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have suggested, such a violation has occurred, by the admission that

there are really equal objects or things in this world. This means

that either the translation is wrong, or Plato has in mind some other

kind of entities when he says ' aura we Coo '.

Hackforth, Bluck, and Ross take the latter alternative. Bluck

states, "Plato probably has in mind mathematical 'equals'".208 And

Hackforth says, "...These can only be mathematical objects, for example,

two triangles, or (as Burnet suggests) the angles at the base of an

209
isosceles triangle." Both Bluck and Hackforth go on to say in their

footnotes, that if Plato ever developed a doctrine of mathematical enti-

 

ties distinct both from forms and sensible objects, it is unlikely that

it had as yet been formulated.

210
Ross says that "perfect particular instances of an Idea are

distinguished both from imperfect sensible particulars and from the Idea

itself." But at another point211 Ross says "this passage does not nec-

essarily imply in the existence of perfect equals; Plato may only mean

that no pair of things known to be perfectly equal has ever appeared to

be unequal." After the first quote, Ross says that this is the earliest

hint of a belief in mathematical entities as something intermediate be-

 

208R.S. Bluck, Plato's Phaedo, Cambridge University Press, 1951.

p. 67, footnote 3.

209R. Hackforth, Plato's Phaedo, Cambridge University Press,

1955, p. 69, footnote 2.

210Sir David Ross, op. cit., p. 22.

211Sir David Ross, op. cit., p. 60.
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tween Ideas and sensible particulars. After the second quote, Ross

says if Plato had already to believe in intermediates, he could hardly

have failed to stress their existence.

In spite of Ross' varying reports, one alternative to the

problematic passage is to state that Plato, if he has not already come

to believe in them, is at least hinting at the possibility of a class

of mathematical entities intermediate between sensible particulars and

Ideas, that like the Idea, of say, absolute equality, display absolute

equality.

A second interpretation is to translate ' aura Id Coa' in

such a way that no doctrine is violated. This is the route that Geach212

213 ' Aura {a Cou' is taken to mean the Form of Equal-and Vlastos take.

ity itself. They argue that it was common usage in Plato to use the

plural in expressing forms. Plato speaks of ppp_Bed, £22 Man, not

Manhood and Bedness, as we do today. From this 'hypostatising' definite

article, as Geach calls it, going to the plural form is a natural step.

Plato often uses 'the equals', 'the equal', and 'equality' interchangea-

14 Vlastos215bly.2 supports this by giving even further examples,

'OCMGLG ', 'étnutoodvn ', 'TO éfinutov' in Gorgias (454e-4553)_

It is also suggested, according to this view that with regard

to the statement in question, that the second part of the statement is

merely a restatement of the first part, the 'or' indicating an alter-

 

212P.T. Geach, "The Third Man Again". StU__dieS» edn A119“:
p. 267'9.

213

G. Vlastos, "Postscript to the Third Man: A Reply to Mr.

Geach", Studies, ed., Allen, p. 289.

21['P,'I‘. Geach, op. cit., gives the following Platonic sources:

Phaedo 74a11-12, cl, c4-5, p. 269.

215G. Vlastos, op. cit., p. 270.
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native way of saying the same thing the first part of the statement

says. Both 'GOTG Ta 500 ' and ' Codrng' refer to the form of equality.

This interpretation makes the whole passage run smoothly. First Soc-

rates points to the fact that sensible equals are sometimes unequal,

then that the form of equality can never exemplify inequality, there-

fore, there is a distinction between sensible equals and the form of

equality.

A third interpretation has been suggested by Brown.216 Ac-

cording to Brown, one cannot understand what Plato means by this pas-

sage about equality unless one is familiar with the mathematical debate

that was concurrently taking place. That debate centered around the

problematic 'diagonal' and the related problem of squaring the circle.

In effect, all these related problems were due to the lack of a defini-

tion of equality, such that what we call 'irrational numbers' today

could be accounted for without resorting to unit measures, or as Brown

puts it, a measure restriction. He argues that the early version of

an equality definition is that two things are equal if and only if

they are measured the same number of times by the unit, and that is

is implied by Definition 20, Book VII of the Elements, generally held

to date back to the fifth century Pythagoreans, so that Plato must have

been familiar with it. That definition states that numbers are pro-

portional when the first is the same multiple, or the same part, or

the same parts, of the second, that the third is of the fourth.217

 

216MalcolmBrown, "The Idea of Equality in the Phaedo," Archiv

fur Geschichte der Philosophie, 51, Band, 1972.

17It might be added that there are in the Elements explicit

definitions of equality to be found, but they apply to geometric figures,

rather than to numbers. Common Notion 5, Book I, states that things

which coincide with one another are equal to one another. In the later

propositions of Book I, the definition of equality as congruence is

expanded to include figures which are equal in area or in content, but

need not be the same form.
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The controversy begins when one wants to state an equality in

arithmetic terms, such as l:x = x:2, where the number of the unit, say

1, cannot, in this case, be commensurate with x. The analogous situation

is found on the geometric side. At the moment one wishes to get two

figures equal in numerical area, say a square and a circle, one is up

against 'non-measurable' numbers. The attempts to broaden the defini-

tion of equality were made by Bryson and Theon, with whose methods, E

Brown argues, Plato was familiar.

Bryson was interested in solving the problem of squaring the

circle. His method consisted of constructing a series of polygons in-

 side the circle and another series outside it. As each series of poly- :

gons increased in its number of sides, each approached the area of the

circle, but the outside series always remained too large, and the in-

side series always remained too small. At this point Bryson's argument

makes an appeal to a new idea of equality. His axiom was to read that

those things which are greater and less than the same thing are equal

to each other. In effect, equality is defined in terms of inequality.

Theon's method of approximating the value of the square root

of 2 was worked out by the Pythagoreans before Plato, according to Heath,218

and was called by the name of side-diagonal numbers. Each number that

was arrived at, by use of this method, was either too small for the

value of the square root of 2, or too large, but each calculation

brought one within smaller limits to the exact value. What Theon was

to state is that this method is an unqualified success for getting the

value of the square root of 2, if one also presupposes a new definition

218

Euclid's Elements, Book II, Theorem 10.
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219

of equality: namely, "the neither exceeding nor falling short."

The upshot of Brown's discussion is that ' aura db Cou',

' 220 This is not toturns out to mean 'things equal by definition.

say that any two or more things that we decide by hypothesis or agree-

ment to be equal are necessarily so, but rather, that two things are

equal if they 'fit' the definition of equality in terms of inequality. '1:

The result of accepting Brown's interpretation of equality in terms of :

q

inequality is that one avoids any committment to a theory of mathemati- E

cals, or any other kinds of entities besides forms and sensible things i

in this world. 'Things' could mean sticks, stones, or objects in this i 
world. There is no need to manufacture some third entity, other than

sensible particulars and forms that will 'fit' the passage. Socrates

is, after all, talking about sticks and stones. And by the Bryson

definition of equality, two sticks can be equal in length, and if the

definition of equality is satisfied, they cannot be unequal. This can

become more clear with an example. Two sticks are equal if each, res-

pectively, is greater than x and less than y. Let us suppose that

stick A (12") is greater than stick C (10") and less than stick B (14").

Now, let us say that stick X (11") is also greater than stick C and less

than stick B. We can, by definition, conclude that stick A (12') is

equal to stick x (11").

Now, let us proceed to make stick C longer and stick B shorter.

There will come a time in this process, that stick A will equal stick X

in length. This will be only theoretically possible, in view of the

 

2

19Theon of Smyrna's Expositio, as cited by M. Brown, op. cit.

220M. Brown, 0p. cit., p. 32.
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fact that it will take an infinite number of steps to make stick A act-

ually equal in length to stick X. The phrase 'OOTG Ta COO ' seems to

mean, for Brown, those things that can theoretically be gotten to be

equal, but are not ever actually equal.

If it is true that Plato had this kind of notion of equality

in mind221, then the form of equality itself would have to be effected

by this definition, which Brown readily admits. And then the idea of

equality reduces to the paradoxical notion that equal is defined by

222 There is nothing wrong with this, in itself. But, ifunequal.

Plato's purpose is to mark a distinction between sensible equals and

absolute equality, the distinction is erased by the new definition.

Socrates' statements to the effect that sensible equals are 'striving'

to be like equality itself, but are imperfect copies of it, become

meaningless. According to the Phaedo passage sensible equals are equal

in a different sense than absolute equality is equal, and yet, if Plato

is writing this passage in accordance with Bryson's definition, no such

distinction can be made.

It is likely that Plato knew of Bryson's definition and his

acquaintance with Archytas223 points to the likelihood that he knew of

Archytas' interest in squaring a circle. But his acquaintance with him

does not preclude omission of the definition from Plato's works.

 

221

There seems to be some indication of this. In one passage

of the Parmenides Plato defines equality in terms of equal measures (14GB)

and in another passage, (161D) in terms of greatness and smallness.

222M. Brown, op. cit., p. 33.

 

223Plato's friendship with Archytas is mentioned in the Seventh

Letter (338c7, 350a6). Also, the Ninth and Twelfth Letters are addressed

to Archytas, and Plato praises him for his mathematical contributions,

but these are more probably spurious than the Seventh Letter.

 



145

Because Bryson's definition of equality is heavily laden with the notion

of process, it is likely that a definition in terms of process would have

been antithetical to Plato's whole mode of thinking.

As regards the first alternative, that Hackforth and Bluck sug-

gest, it is indeed curious that Plato should posit the existence of a

class of entities that are absolutely equal that are not forms, in the

very passage that he wants to distinguish a kind of equality that is

true of things in this world such as sticks and stones, from the kind

of absolute equality that is true only of forms. To introduce or even

suggest, in the same breath, another kind of entity apart from forms

that exemplifies perfect equality would have been counter to the logic

of the whole passage.

Herein lies the strength of the interpretation offered by Geach

and Vlastos. By saying that 'aqu 13 Con ' refers to the form of equa-

lity, no violence is done to Plato's dichotomy between equal things and

absolute equality itself.224 In addition, this interpretation is sup-

ported on firm grounds by the claim that the use of a plural form does

not mean that Plato is thinking of a plural object. To mention still

a few more examples where Plato seems to be talking about a form in the

plural, in the Gorgias (454a-5a) Plato uses 'ngpl va éonacwv TE ' and

'neol Tb 6txut6v ' in the same paragraph, in Euthyphro '15 Satov ' is

used at 6d1 and 'T& data ' at 7dll. In the Republic at 520c5, 'qumv TE

\ '. ~ ' I

not buxufiwv nut dyuawv népt ' and 539C7 'nepu étnufiwv nut nulmv

are again used as plurals. And in the Phaedo at 104e, three is some-

 

224This is not to say that this interpretation raises no quest-

ions at all. One might ask, does the form of equality consist of two

equals? In that case, the unity of the form is destroyed. Geach con-

siders this and answers that there is no contradiction concerning the

oneness of the form, as long as it is looked upon as a standard. p. cit.,

p. 270.
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times ' Ta TpCu' and at other times ' fi Tptdg', where the form of three

is being discussed. So, to conclude that.' aura id Coa' is the form

of equality, is not made impossible by the use of the plural.

The foregoing has been a detailed consideration of the pas-

sages that some of Plato's interpreters have found most highly sug-

gestive of a Platonic theory of intermediates.225 Upon examination of

these passages, one can conclude that there are no passages that demand

a theory of intermediates. Of these passages there are a few (the Phaedo

and the Theaetetus) that what is demanded is a kind of number that Wed-
 

berg calls Ideal, where numbers are viewed as forms.

Even Aristotle speaks against Wedberg in spite of his alleged

support for Wedberg's thesis of a theory of intermediates. Aristotle

says that if one is to accept Plato's view that mathematical objects

are intermediate between forms and sensible objects, then it must be

true of all kinds of other objects, as well. (Metaphysics 997b15).

There will be a sun besides a sun-itself and a sensible sun (Metaphysics

1007bl7), animals intermediate between animals themselves and perishable

animals (Metaphysics 997b24), and so on. Similarly for the objects of

226 Aristotleastronomy, optics, and harmonics. (Metaphysics 1077a1-4).

seems to be saying that the logic of the intermediates theory cannot be

reserved for mathematical objects only, and that what Plato says about

mathematical objects must be true of all kinds of other objects, as

well. The objects of study of the mathematician, the astronomer, the

musician, and so on, are all dealt with in the same way. To this extent

 

225Of course, the theory of intermediates has also been in-

volved in explaining the Divided Line passage in the Republic. See

Chapter 11, B.6, p. 47.

Aristotle states that this conclusion is absurd.
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Aristotle is correct: the real objects of knowledge, for Plato, cut

across all the sciences and do not separate them.

One might want to argue that the introduction of mathematical

numbers in Plato's later works would have been consistent with the dif-

ficulties voiced in the Parmenides concerning the divisibility and non-

unique characteristics of the forms. Thus, the argument might go, once

Plato saw that forms are divisible and non-unique, the mathematical num-

ber found its place as an entity, neither as a form, nor as a sensible

thing, being divisible and many, and thus functioned as an answer to the

objections in the Parmenides (at least with regard to the mathematical

forms).

This claim cannot be substantiated, for several reasons. First,

the problem of the form's divisibility as presented by Parmenides is

not parallel to the divisibility of a number seen as an entity composed

of many units. The Parmenides objection has to do with the relationship

between the one form and the many instances of it in the sensible world.

A form is divided only in the sense that many things partake of it. On

the other hand, a number viewed as a mathematical, is made of parts, and

thus divisible. The number is not broken up into parts because many

things partake of it.

The second reason is that the arguments against the form’s

uniqueness that are presented in the Parmenides are not resolved by the
 

introduction of intermediates. Again, the Parmenidean objection is

concerned with the uniqueness of the form in the way that it relates

to a thing that participates in the form. So that another form pre-
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sents itself besides the original form, in which both the participating

thing and the original form partake. This duplicates the forms,'ad

infinitum. The sense of the non-uniqueness of mathematical numbers

is different than the sense in which non-uniqueness appears in the

objection. The sense of many in the case of mathematicals is that there

are an infinite number of 2's that a mathematician works with, and it

has nothing to do with the relationship between 'twoness' and the things

that partake of twoness.

Thus, Plato could not have been motivated to accept a theory

of mathematicals on the basis of the objections to the forms in the

Parmenides, because the theory of mathematicals does not answer to

these objections.

If Plato had viewed numbers as 'multiples of units', as well

as forms, he might have posited a theory of intermediates in order to

accommodate this second kind of number, a 'multiple of units' called

a 'mathematical'. But Plato never saw numbers as multiples of units.

In fact, Plato avoided the on-going definition of number as a multiple

of units.227 Therefore, in the context of the Platonic theory of forms,

as presented in the dialogues, a theory of intermediates had no useful

job to do. It did not answer the Parmenidean objections to the forms,

and it did not give a new ontological setting that would have been re-

quired if Plato had defined number as divisible, or as a multiple of

units.

Finally, it is not always clear that Aristotle is always re-

ferring to Plato when he discusses the intermediates. In the passage

quoted from the Metaphygics (1080b11), 'Plato is meant' is a footnote

 

227See Chapter III, p. 109.
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by the translator and editor, Sir David Ross. Aristotle merely says

'some'. In this same passage, Aristotle says:

1. Some say both kinds of numbers exist. (1080b11).

2. Others say mathematical number alone exists.

(1080b15).

3. Another thinker says the first kind of number,

that of the Forms alone exists. (1080b23).

 

4. Some say mathematical number is identical

with this. (1080b24).

Aristotle does not specifically state who held each view, and the

editor has taken the liberty to say that the first statement refers to

Plato, the second statement to Speusippus, the third to some unknown

Platonist, and the fourth to Xenocrates. According to Cherniss,228

Speusippus would be the author of (2), Xenocrates would be the author

of (4), and Plato, the author of (3). The disagreement indicates that

Ross' editorial note cannot be taken unquestioned.

In the passage quoted at Metaphysics 99lb29, 'they' refers
 

to those that say that forms are numbers. This is a doctrine clearly

not found in the Platonic dialogues.229

Doubtlessly, there were fervent discussions between the mem-

bers of the Academy concerning the status of numbers and forms230 and

if any theory of intermediates emerged from these discussions, it is

 

228

H. Cherniss, op. cit., p. 33-4.

229The doctrine that forms are numbers is often mentioned and

criticized by Aristotle. (Metaphysics 99lb10, 1043b35, 1073al8, 1083a8,

1084a10, 1091b26). Whether it was a doctrine that Plato adhered to

is a point of controversy, though most commentators will agree that the

doctrine is not presented to us by Plato in the dialogues.

230

P. Shorey, op. cit., says, "The problem...of the supposed

mathematical numbers, and of ideal numbers offerred a rich feast for

the quibblers and the ' 6¢LUu$etg' of the Academy". p. 84. H. Cherniss,

op. cit., is in basic agreement with Shorey. p. 32.
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likely that not Plato, but his disciples , came up with the theory.231

The relationship between the one form and the many instances

of it in the world was a dilemma inherent in the very theory of forms.

Thus, according to Plato's theory, every idea is one, yet reflected in

the world of things, it appears as many. Likewise, the form of each

individual number is not an aggregate of units, but a perfect and unique

whole without parts, yet in the mathematician's imagination the numbers

appear as aggregates of units. In the world of things, aggregates of

three things, for example, are less perfect than the form of three, in

appearing as a multitude of units instead of an indivisible, unique whole.

Apparently, members of the Academy either misunderstood Plato,

or disagreed with him and deemed it necessary to give other grounds for

the multiplicity of numbers that appear in arithmetic statements such as

2 + 2 = 4, where '2' appears twice. What they perhaps failed to realize

was that in so doing, in positing a theory of intermediates, the problem

of the one in the many was further compounded, if taken in the context

of the Platonic theory, for then, one would have to explain the relation-

ship between the mathematical number and the ideal number, and distin-

guish one mathematical number from another of the same kind.

In summary, all considerations point to the view that the

theory of intermediates was not a Platonic doctrine for the following

reasons: there is no evidence in the dialogues that demands this theory,

it does not solve any problems that Plato faced, specifically the ob-

jections raised concerning the relationship between the form and its

instances, it is not clear that all of Aristotle's statements about

 

231

This view is suggested by C. Wilson, op. cit., p. 252,

H. Cherniss, op. cit., p. 33-35, and P. Shorey, op. cit., p. 82.
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intermediates refer to Plato, and finally, insertion of the theory of

intermediates into the Platonic doctrine of forms would require further

clarification as to the relationship between the intermediates and the

forms.
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