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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 18 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 : 1l)in=-

telligible or invisible, 2) causing or ruling, 3) immortal or eternal,



Bess Makris Stamatakos

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. 1In 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 fPlatd]l
says that there are objects of mathematiecs, 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 [Pythagoreané] 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
objects intermediate between these and sensible things.

4
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

2Meta hysics 987b14-31., This and other translations from
Metaphysics are %y Ross.

3Metaphzsics 987b28.

4MetaEhxsics 995b16-18.
Metaphysics 1028b19-21.

6Anders 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 Hardielo 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. 1l.

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.

1OW.F.R. Hardie, A Study of Plato, Oxford University Press,
1936, p. 50.

11Cook Wilson, '"On the Platonist Doctrine of dolduBintou
apu9uol , 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 vontd 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 VONOLS and nlotig .

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.

13

J.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.
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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 doctrine

logue, only waiting to be made explicit"
which Plato seems from time to time to be on the verge of stating
but never quite states."17 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.

1581r David Ross, Plato's Theory of Ideas, Oxford, 1951, p.65.

161414., 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

with the concept of numbers as sets of units."21

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 1pi4., p. 303.

21 Ibid., 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. 1In 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 about 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. 1In
the Protagoras (360e7) Socrates says that there is a difference between
learning about virtue, and what virtue, in itself, is, and in the Meno
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 about
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 1II

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, énd 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:

All Entities

Souls and Forms Bodily Things
a, constant and invariable inconstant and variable
b. 1incomposite composite
c. 1invisible 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, ¢, d, and immortal,

Souls are a, b, c, d.

o~ Souls are like Forms (because of a, b, c, d).
s« 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, ¢, 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. 1Intelligible 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 theilr 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 cha-
racteristics is also either explicitly or impiicitly 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.

Properties 1, 2, .¢e.....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 1s 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

method to leave answers inconclusive,
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1. 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 an& 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 (Repub-
lic 507b13). 1In 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
means." (286a9). The forms are invisible and imperceptible by any
sense, and the contemplation of them is granted to intelligence only.
(Timeaus 52a2).

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" b xouvd tepl mdviwy  EnLonomelv )
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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 td xouvd . (Theaetetus 185el).

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 96a7). He had been content to think that
the cause (altla ) 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 10lal). 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 10lcl). 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 (olUcla ), 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

18 to become two must participate in this (Phaedo 10lcl).
A little later in the Phaedo Socrates says once again, '"...when the form
of three (1&dv tpLiiv L6éa ) takes possession of any group of objects, it
compels them ( dvdyxn avtotg) to be odd as well as three." (Phaedo 104d7).
Abgsolute 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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\

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 15b3), are eternal and unchanging (Republic 484b5),
just as Beauty is always beautiful "neither more nor less'" (Symposium
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 15b3). Again
in the Philebus, Socrates says that that which exists in reality is ever
unchanged (58a3) 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'". (59a5-10). The stranger in
the Sophist attributes to the friends of the forms the view that 'real
being is always in the same unchanging state" (248al4). 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...(5le8).

23<1E.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 oola " and ' yéveoLd 1is 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 (56d12), 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:

eeofive 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 2

and a third admit the form of whole." (Phaedo 105b1)2°

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.

25mhis 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." 1In Greek the last sentence reads: "oU6€ 6§ 16 NuLdiLov ov6¢
tdAra td torabta, t6 Auiov, thV 100 dAov, nal 18 TpLTnudpLov ad xal
rdvta td toradrta." There is no Greek equivalent for the word 'fraction'
in this passage. ' td\la td Toladta ' 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" (23¢c10). 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 'less' and obliterate defi-
nite quantity." (Philebus 24c2). 'When we find things becoming 'more'
or 'less' 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).

On 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

261t 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, Re-
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-
ly 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 106cl). 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 53al2).
The ontological priority of numbers to soul, as well as body,
is also suggested. 1In 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 92el), i.e., before the harmony or attunement. The soul '"dir=-
ects or leads all the elements of which it said to consist." (Phaedo 94cl0).
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-
ly 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 the view 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 God fashioned the soul out of being, same, and
different "divided and united in due proportion'. (37a5). The propor-
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, 32/3ceccccecss
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).

Archytas3o 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.'

(991b3).

29
The value of this ratio is between 4/3 and 3/2.

30
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-

N y w 1
sis "€v el €otLy n3 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, 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 occur twice

and two which occur three times, there must be twice

times three and three times two. Thus, there will be

even multiples of even sets, odd multiples of even

sets, odd multiples of odd sets, and even multiples

of odd sets. That being so, there is no number left,
wiich must not necessarily be,"32

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

starting at Parmenides 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 " €l Bv &oTuLy " p. 113, W.G. Runciman in "Plato's Parmenides',
Studies, ed. Allen agrees with Ryle '"that the only feasable translation
of 'EFv ' is not "the one', but 'unity'.

I have translated '§,' 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
mx readiness to take sides on this controversy as to the meaning of

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

32Cornford'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 1l43a by way of ad-
dition and multiplication, "explicitly deduces the existence of the
number series."3%

Allen33 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, p. 141.

3 b1d., p. 141.

3SR.D. Allen, "The Generation of Numbers in Plato's Parmenides"
Classical Philology, 1970, p. 30.

361p14., 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

Rosssg, 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=-
complete4o, and secondly, and most importantly it seems for Ross, the

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

37Ibid., 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 1pid., 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 Hippias
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 ie 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 + 1, and 3 = 3 x 1, 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. ( E! 6& €v &xaotov adtiv €aTL, cLV-
1e9€vTog €vds 6moLouolv fHTLviodv ouzuyla od 1pla YCyvetalr Ta ndvrta.)
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' ( Suolv &vtouv oUx dvdyunv elvar xal 6¢¢ ) (143d8) and
since we have 'three' we have 'thrice' (ual tpLiv dutwv 1pic ) (143e1)‘.’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 (dptia dpteL-
dxts ), odd multiples of odd sets ( meputtd neputtdnig)s, 0dd multiples

of even sets (dpTia nepLttduig) and even multiples of odd sets

(reputtd aptidrig )" (144dl), 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 '6(g' and 'tpls '.

4ZThis classification corresponds to Definition 8 through Def-
inition 10 of Euclid's Elements, Book VII. Definition 8 is of even-times even
number @ptudxis dptiog dpududs ). Definition 10 is of odd-times odd
number ( xepuoodxis,nepyoods &pLduds , )» and Definition 9 is of even-
times odd number (GPTLAXLS RepLoods apududs ), It is noted that
Euclid does not include the odd-times even number. Nicomachus, Theon,
and Iamblichus, according to Heath, are each to include it in their res-
pective elements of 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.

bhmhe 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 1n 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.

..onOr 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" (Hippias Major 287cl2). 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 511c2). 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
192b2, 100d3), 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

X
In Greek: "a01d €nactov 6 €0Tw, 10 6v."

46

\
In Greek: "udAAiota Svia xai uéyiota."
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alone can behold it, and all true knowledge 18 knowledge of it.

In the Theaetetus (194e4-198a2), 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 (191c10), 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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«.odo 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 5lc2).

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 ( Aoyiotixd ) 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." (525¢3). Here number is seen as the object of pure
thought, not as related to the buying and selling of things. At 52747,
it is the study of calculation ( nepl 10¥s Aoyiouods paddfuatog ) 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 1if
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 196al). The
'five and seven men' are different than 'the five and seven in them-
selves.'

In the Euthydemus, mathematicians (ol Aoy.otikol ) are a sort
of hunter, who, even though they construct diagrams, they try to dis-
cover the real existents (1& Svta &veuploxououv ) and hand over their
discoveries. (290cl). Socrates goes on to reaffirm this in the Theae-
tetus. An arithmetician is a hunter (198a) and he 'chases after know-
ledge about all numbers, even or odd." (Tadtn 64 UndraBe 9fpav énLothuwy
dptlov Te naimepLtTod Navrtog.)When he has in his control knowledge of
number, he can then hand over this knowledge to someone else. (198bl).

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 195d1 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 (198b9) and may sometimes count either the
numbers themselves in his own head or some set of external things that
have a number. (198cl). 1In 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 ( AoyLoTuxf ) and arithmetic ( apL9-

untuxd ) 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 (dpuSuntunh )? 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 di and
the even and how much either happens to be. ° (451a9)

What art do you call calculation ( AOYLOTLKﬁ)?a

I should say that this art too is one of those that
secure their entire effect through words...the art
of calculation (Aoyvotuxh ) resembles arithmetic
(&pL9untuLnh ) 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.”V (451b8)

This distinction appears again in the Republic and the Laws.
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 (dapuL9udv te) and calculation ( royioudv )".
(Republic 522c6). Should we not, asks Socrates, ''set down as a study
requisite for a soldier the ability to calculate (AoyClfeo9a. 1e ) and

number ( &pu9uelv )?" (Republic 522el). And...'"calculation ( Aoyiotuxn)

The Greek of the underlined phrase reads: "GtL Tdv uepu 8
dptlov 18 xal mnepLtidy (yvioLs), Soa dv éxdtepos Tuyxdvp Svta."

491!: must be noted that the Greek word 'loyuotuxh' has been
handled by translators in various ways. A.E. Taylor translates it as
'ciphering' (Laws VII, 8l7e8). Shorey translates it as 'reckoning’'
(Republic 529a9), 522el). Jowett translates it as 'calculation' (Char-
mides 166a5), as does Woodhead (Gorgias 451b-c). I have chosen to trans-
late ‘XoyLoTikn ' as 'calculation' in the passages I quote from dif-
ferent dialogues in order to retain some uniformity.

5OT'he Greek of the underlined phrase reads: "§LagpépeL 6¢
Toooutov, Stu uab upég abta Kal Tpos &AAnia mds €xelL WARYoUS EémLoxoTMEL
3 REPLTTOV HalL TO dpTtLov."
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and the science of arithmetic (&pu%unruuh ) are wholly concerned
with number." (Republic 525a9). 1In the Laws, 'calculation (Aoyiotixh )
and arithmetic (dpbeuntuu% ) 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-
@l 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.5

The same distinction appears in a Neoplatonic commentary to
Plato's dialogues.56 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...2’

331b1d., p. 31. 541bid,, 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, ' yf-
Aov' means both 'sheep' and 'apple'.

56These sources are listed in J. Klein's Greek Mathematical
Thought and the Origin of Algebra, p. ll. They are also found in Quel-
len und Studien zur Geschichte der Mathematik, Abt. B. III, 1934. Scho-
1ia quoted by Klein are to be found in Neue Jahrbucher fiir Philologie and
Pddagogik, Jahns Jahrbucher, Suppl. 14, leipzig, 1848, p. 131ff,

571bid., p. 12.
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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 ( Aoycotuxi ) 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. 1In the Euthydemus, calcu-
lators (Aoyuotunol) 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 (198b9), an arithmetician (dptduntixds )
sometimes deals with pure numbers, and sometimes with "things that have
a number." (198cl). 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. 1In the Euthyphro,

581bid., p. l4.
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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 (é&xL Aoyuopdv)?" And in the Hippias Minor (366¢c6) a

skilled calculator (Xoyiotixfis ) is one who is able to give a true
answer for the sum of three multiplied by seven hundred. In both
these passages, calculation (Aoy.otuxh ) 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 'pura' 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 Meno.
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 not
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'

( so&dzovtog) or ‘'opinion' (68Ea ) and the mental state of the latter
lover as 'knowing' ( yuyvdouovtos ) or 'knowledge' ( yvdunv) (476d6).

60 ang knowledge61 is retained

The distinction between opinion
even in the later dialogues. 1In the Theaetetus, the many unsuccessful
attempts to define knowledge or episteme, end up in a negative claim,
namely, that episteme is not true opinion (ain9ds 66£a). (20la8). In
the Timaeus knowledge ( voUg) and opinion ( 65fa) 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, ig 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 '66Ea’ is translated 'belief', but Plato seems to
want to distinguish belief GClotL9 from opinion (66£a ). At Republic
533e3, belief (nCotig) and image-making (elnacla ) are collectively
called opinion (666a ), so belief is only a part of opinion.

611t must be noted that "yvdoug', "vénoug ', 'voug ', and
'éxvotdun ' are interchangeably used by Plato for 'knowledge'. So
that while he may use 'voUg ' in one dialogue to mean knowledge, he
may use 'éntotdun ' 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 ( vénoiug ) only, and the other of
the same name with the first kind of being but different from it, which
is apprehended by opinion ( 68ta ). (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 Meno and later
in the Phaedo, this theory is related to the forms. In the Meno, 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 every 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.

(Symposium 211c2).

When one knows beauty itself, his mental state is knowing ( yvdunv ).
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(Republic 476d7), and knowledge (yvdoLs ) pertains to that which is.
(Republic 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 (aya9oD (&fav ) gives truth
to the objects of human knowledge and the power of knowledge to the
knower. (Republic 508el). 1In the Divided Line passage of the Republic
the forms are once again treated as the objective correlates of intel-
lection or reason (vénois ), 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 (vdno.g ) are
only the forms. (Timaeus 5le9).

In the Seventh letter, which is considered authentic by many

scholars, Plato says that there are four classes of objects through which

knowledge (éniuotdun ) 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



45

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 (éniotiun ) 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 (ololas ) and

truth (&indelag ). (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 (T& nouvd ) (Theaetetus 185c5), 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

(t& nouvd) that apply to everything. (185el).

It is likely that these common terms are forms, even though the word
'eléos ' 18 not used in the the Theaetetus, because in the Parmenides
some of these same terms, namely, unity, sameness, unlikeness, exist-

v

ence, and nonexistence are called forms ' «¢l6n '. (135d9, 135c, 135d1).
And in the Sophist, existence, sameness, and difference are once again

called 'elén ' or forms (253d1, 253d5S).
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In the Theaetetus, '1d noiLvd '

or the common things, as objects
of knowledge invalidate the view that knowledge is perception ( alo9nois ),
because at least some 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
Republic, 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
Meno, 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 (éntotfiun ) which is in him" (Meno 85d6). The truth
about reality, in this case about the diagonal, is always in his soul.
(Meno 85bl). 1In 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
(éxiothun ) 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.

«s.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...? (196al).
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Some people say eleven, and if larger numbers are

involved, the more room there is for mistakes, (196al).

Earlier, Socrates says that one cannot mistake a man for a horse (195d7),
or the beautiful for the ugly (190d1l), but one can mistake e1e§en 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 ( vénois ) 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 'siudvora ' and will
be used in the remainder of this chapter.

645.E. Raven, op. cit., p. 158.

65P. Shorey, op. cit., p. 83.

663.L. Stocks, "The Divided Line of Plato Republic XI,"
Classical Quarterly, 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

70 states that the doctrine of intermediates is

the surface.69 Hardie
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.

691p1d., p. 109.

70W.F.R. Hardie, op. cit., p. 50.
71

Sir 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.(vdnoirg).
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 6’ od opatol) and the intelligible order and its place
or locus (15 uév vontod yévous xal témov ). 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

7251y David Ross, Aristotle's Metaphysics, Oxford University
Press, Oxford, 1924, p. 52.

73
Sir David Ross, op. cit., p. 177.



50

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 (uat& 1oV adTdV Adyov)74, thus dividing the original line
into four proportional parts. One possible interpretation of how the
line 18 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

74Regublic 509d8. More will be said shortly about this ratio.

75 76
Republic 509el. Republic 510a2.
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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

n?7 At the fourth level of the intelligible realm, the objects are

clearly the forms.78

man.

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 510cl).

It is on this evidence, but not exclusively, that various Platc schoe
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 510a6.

78See quotes p. 43.



52

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 (vénouv) for the highest, under-

standing ( 6udvoiav ) for the second, belief (mloTLv)

for the third, and the last, picture thinking or imag-

ining (elxaoclav ), 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
( nad9fpata ). 511d410.

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
(vénoug ) = ( uCorng

understanding imaging
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