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stages in the process as explained to me by
Mr. Madan, (i.) Ta, (ii.) T, (iii.) ir?">rov TA.

The omission of TO roiaSe in A was
supplied in the margin by a second hand,
acknowledged to be the same as b.

(4) rb 6epp.bv KOI TO i/^xpov] A , TO Oepfibv

KOI ifrvxpov B, TO being supplied above the
line by b.

(5) £vvrpe<f>erai] A , o-vvrpe<perai B , $wrpe-
<perai ($ in rasura) b.

re
(6) ovpavov re (cat] A, om re B, ovpavov Kal

b, re being added above the line, and the
accent of ovpavov altered.

(7) airefiadov Kal Tavro a Trpb rov <i/J-rjv
elSevai] A , diror efiaOov a Kal irpb rov K.T.X..
B, with the following marginal note :
OUTOI Sf! iv ix\n

wore airifiaOov Kal ravra a. Trpb rov (ofi-qv
eiSevai.

This note is in the hand of b, except
ovro) Set, which is much later.

Mr. T. W. Allen of Queen's College,
Oxford, a well-known expert in Greek
Palaeography and the author of the very
valuable Preface to the photographic edition
of the Codex Clarkianus, has kindly re-
examined this passage both in the photo-
graph and in the MS. itself, and assures me

• that the corrections are all made by the
same hand (b). He clearly identifies the
writing with that of notes which have been
generally attributed by other scholars, such
as Harnack, Von Gebhardt, Heikel, and
Schwartz (Athenagorae Libellus, Praef. p. iv)
to Arethas himself. If Mr. Allen still
hesitates to accept their conclusion as abso-
lutely certain, it is, I believe, chiefly on the
ground that the rich purchaser of the MS.

would not have been likely to number the
parchments and add the titles of the Platonic
Dialogues with his own hand, instead of
requiring such mechanical work to be com-
pleted by the professional scribe.

Against this objection it is urged that in
other MSS. belonging to Arethas both his
name and the price paid by him are added
in the same writing; and especially that
the D'Orville MS. of Euclid (Bodl. n. 301)
written in the year 888 A.D. has the
subscription by this same hand : 'EKnqo-dprjv

0 0 =
'ApeOas Harpevs rr\v irapowrav ySt/JAov NNA.

Unless this use of the name Arethas with
the 1st Person eKTrjcrdfirjv is a forgery, which
is not likely, the identity of the writing is
a conclusive proof that the aforesaid
corrections in the celebrated MS. of Plato
are by the hand of Arethas himself.

Of these seven corrections occurring
within twenty lines six are made to
correspond with the text of Eusebius as
reproduced by the scribe Baanes from some
older MS. now lost.

The one remaining, n. 3, is especially
remarkable. I t is evident that the words
Ta roidSe omitted by Baanes were supplied
from the older MS. in the margin by
Arethas, who then proceeded to supply the
word irpwrov in his MS. of Plato in the
manner described above.

It is interesting to think of the learned
Archbishop in his remote. Diocese in
Cappadocia bestowing so much loving care
upon his noble transcripts of Plato and of
the early Christian Apologists, writing in
the margin of his favourite passages here an
wpalov (schon !) and there a o /̂xeioxrai
(beachte !) as Dr. Otto Stahlin points out,
and making each necessary correction in the
text with his own hand.

E. H. GlFFOBD.

THE ARITHMETICAL SOLUTION OF PLATO'S NUMBER.

As I have lately had occasion to investi-
gate the subject of Plato's Number afresh,
and my views have in some respects altered
since this matter was discussed in the
Classical Review by Dr. Monro and myself
(Vol. vi. pp. 152-156, 240-244), I have
thought that it might possibly be of interest
to some readers of the Review if I were to
set down the conclusions at which I have
now arrived, together with a brief account
of the evidence on which they rest.

NO. cxxxvm. voi<. xvi.

The text of the passage is as follows :
tori Se Oeia> fiev yevvr/rq irepioSos, rjv apiSf/Jos
irepiXa/i/Sdvei re\eios, avOpunreuo Se iv <3 wpujro)
av£rjo~eis Swdfievai re Kal Swatrrevoixevai, Tp«is
airoordarei/s, rerrapas Se opovs \a/3ov(rai, 6/j.oi-
ovvrmv re Kal avofiotovvrw Kal av^ovriov Kal
<j>0iv6vra>v, irdvra irpoo~rjyopa Kal pr/ra irpbs
aXXr)\.a d.ire<f>rjvav' a>v emrpiros wv6[ir)v irepirdSi
o-vgvyels Svo apfiovia's irape^erai rpls av£r)0eis,
rr/v /xev Ta~i)v urdjcis, exarbv roaavraKK, rr)v 8e
IO-O/JUJKI} /xiv rjj, TipofirjKTj Se, eKarbv / «

C



18 THE CLASSICAL REVIEW.

diro Sia/xtrpuiv prjrwv 7re/X7raSos, /
knacTTiav, appr/rmv 8e Suotv, eKarov 8e Kvfiwv
rptdSos-

Plato's words should be thus translated :
' Now for a divine creature there is a period
which is comprehended by a number that is
final: but the number of a human creature
is the first number in which root and square
increases, having received three distances
and four limits, of elements that make both
like and unlike and wax and wane, render
all things conversable and rational with one
another; of which the numbers 4, 3,
married with 5, furnish two harmonies
when thrice increased, the one equal an
equal number of times, so many times 100,
the other of equal length one way, but
oblong—on the one side of 100 squares of
rational diameters of five diminished by one
each, or if of irrational diameters, by two;
on the other of 100 cubes of 3.'

What the number of the ' divine creature,'
or in other words, the World, is, Plato does
not say : but the arithmetical meaning of
the words from avOponrtup Si down to
rptaSos may be thus expressed .in our
notation :—

(1) 3S + 43 + 5s = 216.
(2) (3x4x5)* = 36002 = 4800 x 2700.
Let us take Plato's words in detail,
aufjjcrcis Swdfitvai re Kal SwadTevo/xevai

means ' root and square increases,' i.e. either
additions of root to square (e.g. x + x2, y + yi,
z + *2), or multiplications of root by square
(e.g. x x x*, y x g*, z x z2). A comparison of
the Theologumena Arithmetica, p. 39 Ast,
with' Proclus in Euclidem, p. 8, Friedlein,
Plato Theaet. 147B, 148B, and Euclid x. def.
11 will, in my judgment, establish the truth
of this statement.

The words rpets diroorao-ets, Terrapas 8e
opovs Xa/Jovom shew .that av£qo-cis Swdfxevai
re KOU SwacpYevofxevat refers to multiplications
of root by square and not to additions of
root to square : so that the whole phrase
av^qortvi Swd/ievai re Kal Swa<rrevo/i£v<ju, rpeis
«irooTa(rcis) rerrapas Si opovs Aa/JoE<nu is a
fantastic expression for KV/SIKOC av^r)o-ti<s or
•* cubings ' and nothing more.

What is the evidence for this assertion 1
I t is as follows.

The words aTroardcreis, Siaarrdo-as and
SioumftuiTa were used by the Greeks in the
sense of ' dimensions'; and al rpeis Siatr-
Tao-cts, or at rpeis aTroorcuras meant (irjicos,
arXaVos and fldOos, the three dimensions of a
solid body. The most precise explanation of
this matter is to be found in Nicomachus
Introd. Ar., p. 116 A s t : irptoTov Si Stdo-rrjfMa
•ypafifirj \eyerai' ypa/i/M/ yap tort TO i<j>' ev

StaoraTow Svo Se Sia.o~njfia.Ta. iiri<f>dveta- im-
<pdvtia yap iari TO SiXQ StaoroTov Tpla Si
8ia.o-njfia.Ta, o-Ttpeov crrepeov yap « r « TO TptXB
SiaoraToV a n yap orepEov « m v , T a s
T p e i s S i a c r r a o - t i s iraWtos lx«» P-^KOS,
ffAaVos Kat fidOos' KOX ifXiroXiv ft TL fyei
T a s T p e t s § i a o " T a o ~ e i s , eiceivo irdvTO)?
o-repeov ioriv, aAAo 8' ovSiv. Similarly also
on pp. 117, 123, 128 and Theol. Ar., p. 38
the word Siao-rdo-eis is used with the same
connotation, as well as in Theo Smyrnaeus,
pp. 24 f. Hiller, and elsewhere: and we
find Tpcis airoo~Tdcreis, as in Plato, in
Theol. Ar., p. 23, where it is said that the
number 4—which according to the Pytha-
goreans , irputTr) IScife TTJV TOV O~T e p e ov
(pvffiv—ras-TaVas diroo"Tao"tts IJTOI TO. S
T p e t s a.Tri(TTq, mv irtpavripta OVKCTI eio"iV.
There are several other passages to the
same effect in Greek writers on dpt̂ /xijTiioj,
such as Nicomachus, Introd. Ar., pp. 143 f.
Ast, where Nicomachus expressly refers to
the Platonic Number (cf. Dr. Monro in
J. Ph. viii. p. 276): but it is perhaps even
more important to observe that the de-
finition of body as that which has Tpets
6Wrracr«s is at least as old as Aristotle :
see Top. Z 5. 142b 24 6 TOC <r<i/iOTos 6ptwju.ds,
TO *xoy Tp«is 8iao"Tao"£is and Phya. iv.
1. 209a 4 ff. Siao-rrjfn.ara fikv o5v l^et
(sc. 6 TOITOS) Tpla, firjKOS Kal T X O ' T O S
« a l f$ d 6 o <;, oil opi£crai o~G>fui trav, together
with Simplicius in physio, iv. 1. p. 531, 9
D i e l s o-tofua.—TO T O I S T p e i s i\ov Siao-Ta-
ireit . Finally, it is clear from the express
testimony of Aristotle that the Pytha-
goreans before his day defined body in this
way (de caelo A 1. 268", 7 ff. /wyt'&ws Si TO
/iiv i<j>' cv ypa/xfLi], TO b" iirl Svo eirtireSov, TO 8'
£iri Tpia a-Sift.a—Kaddirep yap tf>ao-i /cat o i
I lvdayopc to t , TO vav Kal TO. irdWa Tots
Tpto-iv mpiarai), and I may add that the
same definition is involved in a notable
passage of Plato's Laws 894A, where the
word employed is fierd^ao-n and not d7ro-
orao"is.

We may takp it therefore that the three
d7rooracr«s of which Plato speaks are length,
breadth, and thickness.

What are the four opot or limits 1
To this question a precise answer is fur-

nished by Iamblichus in Nicom., p. 93
Pistell i cr T « p € o s SI io-riv ap lO fibs 6
r piT ov 8ido~T r) ft. a irapa. TO. iv eirtireSots
Svo irpoo~ e t A. rj <f> to s (cf. Xaftovaai in Plato),
8i;A.ovoTt T £T dpT ov o pov ir poo~ytvo-
fx. iv ov iv yap Teo~o~apo~iv opots TO Tpiyfjj 8ta-
O-TOTOV, and by a writer in the Theologurmna
Arithmetica, p . 1 6 A s t , TO i$ VA.J;S KOI etSous
alcrOrjrov, o io-Tiv d-iroTeXea-fia T p t ^ B 8 t a -
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<TTar6v, iv T irrapa- iv o p o i s iartv.
Thus in the accompanying figure of a solid
number, which is taken from Theo

A B

V

Smyrnaeus, p. 42 Hiller, AB, BC, CD are
the three d7rooracms—AB the /MJKOS, BC the
irAaTos, and CD the /8<£0os; and the four
points A, B, C, D are the four opot (at
<m.yiixu T£>V /leyeOZv opoi Arist. Met. N 5.
1092b 9) : iv yap Ttcro-apcrif opois TO Tpixfj
Siafrrarov, as Iamblichus observed.

I conclude that the whole expression
•av£q<rtis—Aa/JoSom 'root and square in-
creases, having received thr.ee dimensions,
and four limits' means cubic increases.
Inasmuch as solid numbers are to be pro-
duced, possessed of three dimensions and
four limits, av£jj<rcis SwdfievaC TC K<U Swacr-
T€tio/xtvai must refer to multiplications of
root by square and not to additions of root
to square: in other -words to fil

What then are the numbers to be cubed ?
This information is contained or concealed

in t h e genit ives 6/xoioiWa>v rt Kal OVOIIJOIOVV-
Ttov Kal av£6vT<t>v Kal <f>6a/6vTu>v, which depend
directly upon av£ijo-«s. The key to the in-
te rpre ta t ion of ofioiovvTotv K.T.X. is supplied
by Plato himself in a>v imrpiros irvOfitjv K.T.\.
The antecedent of 5>v is 6/J.OIOVVTU>V rt Kal
avofioiovvriav Kal av£6vrtav Kal <p6iv6vTu>v, and
iwiTpiTos irvOpApi means the two numbers 4,
3 : see Theo Smyrnaeus, pp. 80 f. Hiller
and Proclus Ml remp. ii. p. 37 Kroll [COTIV ovv
OWTOS] 6 imrpiTos irvOfiL-qv y Kal 5", together
with Dr. Monro in Cl. Rev. vi. pp. 243 f.
Now the most natural and obvious meaning
of a>v iiriTpvros irvOfirjv ' of which 4, 3,' is ' of
which numbers, the numbers 4, 3.' I infer,
therefore, that O/HOIOVVTUV TC Kal avo/wiovvTwv
Kal av£ovT<ov Kal <f>6a>6vTwv, which is t h e
antecedent to &v, denotes some numbers, two
of which are the numbers 4 and 3.

We have thus obtained two of the
numbers to be cubed, viz. 4 and 3. What
is the missing number or numbers ? I t is
clear from the partitive genitive S>v that
there is at least one other number besides 4
and 3. Plato does not tell us what the
missing number is, but if we note that the
numbers 4 and 3 are presently 'coupled
with 5 ' (irt/in-aSi avZyytis), and remember
that 3, 4 and 5 are the three sides of the
Pythagorean triangle, which, according to

Aristotle, Plutarch, Proclus and other
ancient authorities, was employed by Plato
in his Number, we cannot be wrong in
holding that there is but one missing num-
ber, and that it is the number 5.

Why are the numbers 3, 4 and 5 said ' to
make both like and unlike and wax and
wane ' ? The full explanation of these words
involves an investigation into the properties
of the Pythagorean triangle, as they were
conceived by some of the ancients, and lies
beyond the scope of the present article. As
to aifoWcoi' Kal ^>6IV6VTU>V, I will at present
only say that these epithets are (in my
belief) applied to the sides of the Pytha-
gorean triangle regarded as cosmic agencies
(KovfiiKov rpiytovov Proclus in remp. ii. p. 45
Kroll) : but the epithets bfnoiovvrw re Kal
avofiotovvTwv have a special arithmetical
meaning in the Platonic Number, and it is
right to explain that meaning here. The
words fi>v iirirpiTos TrvOfirjv—rpidSos describe
how the numbers 3, 4 and 5 produce, first a
square (rriv fj.lv Icrrjv wrctKis) viz. (as I believe)
36002, and secondly an oblong, viz. 4800 x
2700. • ~Now, according to the Pythagoreans,
square numbers are ofioioi, and oblong num-
bers avofioLoi. The evidence is Iamblichus
in Nic. Intr. Ar. p. 82 Pistelli oi 8e jroAaioi
Taurovs T« Kal o/ioi 'ov; avrovs (i.e. TOUS
rerpayiavovs) IKOXOW Sta rr/v itepl rets irXtvpds
T€ Kai ytavias 6 /JLOI 6 Tt) T a Kal uroTiyra,
avo/i oiov s Se IK rov ivavriov Kal darepovs
TOVS iripoixrjKfi.1, and also Nicomachus him-
self Intr. Ar. pp. 132 ff. Ast. That this
doctrine is old, Iamblichus expressly tells
us : cf. also Arist. Met. A 5. 986" 22 ff.
The numbers 3, 4 and 5 are therefore
ofioiovvra because (among other reasons)
they produce the square ap/iovta, avofioiovvra
because (among other reasons) they produce
the oblong apftovia.

The words irovro irpoa^yopa Kal pryra irpos
aXXrjXa airl^yqvav can be plentifully illus-
trated from Pythagorean writings. I do not
now discuss them, because they do not affect
the arithmetical solution of the Number in
any way. For the same reason I shall not
at present touch upon the question why the
square and the oblong are dpfioviai, merely
remarking that the explanation which I gave
of this matter in my dumber of Plato was
wrong.

Thus the ' number of a human creature is
the first number in which cubings of 3, 4
and 5 make all things conversable and
rational with one another.' Now the first
number in which 33, 43 and 5s occmv is
3s + 43 + 53 = 216 ; and we have a remarkable
confirmation of our results, not only in

c 2
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Aristotle (as I shall presently shew), but
also in Aristides Quintilianus iii. p. 151
Meibom 89 Jahn, who, in explaining the
properties of the Pythagorean triangle, says,
in a passage where he alludes expressly to
the Platonic Number, aXX' ei KOI TOW irXevpmv
tKacmjv Kara {} d 0 o s av^iytroi/xcv
(/3 a 0 o s y « p V o-ai/taTos <£ V <r i s),
irot̂ waijtiev av TOV i i a i t o V i a 8 £ K a c £,
lor dp 10 /xov o f T a o -vveyyvs r to i 5 v
€irTalj.rjvmv (38 + 4 3 + 53 = 216). By ' the
number of a human creature' Plato means
the 7reptoSos or period during which a human
creature is in the womb, as I think I have
shewn in The Number of Plato pp. 42 f.

So much for the first part of the Platonic
Number. I proceed now to the second, con-
tained in the words from Ssv «riTpiTos irvfytijv
down to IKOTOV 8e KV/3O>V TpiaSos.

' Of which numbers' (viz. as we have seen
3, 4 and 5) ' the numbers 3, 4 coupled with
5,' means that 3, 4 and 5 are to be married
i.e. multiplied together. Dr. Monro has said
that ' there is no parallel to lead us to take
o-vfvyeis to mean multiplied' (Cl. Rev. vi. p.
154). A precise parallel may now be found
in Proslus in remp. ii. p. 54. 2 ff. Kroll ^ 8'
ovv (KaTOvraa T<3 iWtiirovTi api0/j.<o irpos avrrjv
KOTO, TOV curb TTJS ire/tira8os apiO/ibv trv£vy«io-a
iroiei rijv airb yevaraos iirl yeveo-iv irepibSov (cf.
omfevfeis ibid. ii. p. 26); and the usage is in
harmony with the Pythagorean habit of
describing 6 as 'marriage,' because it is pro-
duced by the ' marriage ' i.e. the ' multipli-
cation ' of the first female with the first male
number (2x3 = 6: see Iambi, in Nic. Ar. p.
34. 20 Pistelli, Arist. Quint, i. p. 151 Mei-
bom and other passages), as well as with
Euclid's olyevo fievoi i£to denote numbers
produced by the multiplication of other
numbers (e.g. vii. 16 ff.).

To proceed.
3 x 4 x 5 i.e. 60, produces, says Plato,

two harmonies, when 'thrice increased.'
' Thrice increased ' means here ' three times
multiplied by itself'—to this point I shall
return—and 60 x 60 x 60 x 60 = 12,960,000.

This number furnishes, we are told, ' two
harmonies, the one equal an equal number
of times, so many times 100.'

Now 12,960,000 furnishes 36002, and
36002 is ' equal an equal number of times '
viz. thirty-six times 100,' so that TOO-OVTOKIS
refers to 36 times. With this use of
Too-avrdicK I formerly compared Phaedr.
271 D (TOOU jcal Toa-a) and Laws 721 D
(rocnp KOI To<ra>) : better parallels, I think,
are to be found in Ale. i. 108 E fHXriov
rdSe TOVSC KOI vvv KOI T O<T OVTOV and
Arist. Pol. V 12. 1283" 8 roo-dvSe yap

/iiye0os el KpeiTTOv TOO-ovSe, ToaovSe
Brjkov <us "ow. None of these parallels is
perfect, but the meaning which I assign to
Toa-avraKis is as natural in Greek as in
English, and what Dr. Monro calls ' the or-
dinary interpretation of eKwrbv Too-avrdias—a
hundred taken that number of times viz.
100 times' is, as I hope to shew hereafter,,
not only open to question in itself, but
involves insuperable difficulties in the special
context where the words occur.

One of the two harmonies furnished by
12,960,000 is therefore, as I hold, 36002 r
what is the other 1 It is an oblong, one of
whose sides is 100 cubes of three (acardv 8c
Kvfiwv rpiafios) i.e. (100 x 38) = 2700, and the
other ' 100 squares of (for apt6fj.2>i> airo cf.
Euclid vii. 20 and PI. Men. 85 B) th&
rational diameter of 5, diminished by 1 each,
or if of irrational diameters, by 2 each/
What is the rational diameter of 5 ? I t is
the 'nearest rational number to the real
diameter of a square whose side is five, i.e.
to ^/50 by Euclid i. 47 (see Theo Smyr-
naeus pp. 43 ff., Gow Gk. Math. p. 96 and
Cantor Gesch. d. Math. p. 191). The
nearest rational number to ^/50 is 7 = ^/49 :
so that ' rational diameters of 5 ' means
' sevens.' ' A hundred squares of sevens' =
4900, and when we diminish each of the
hundred squares by 1 we obtain 4900
- ( 1 x 100) = 4800, which is therefore the
other side of the oblong. Now take appr/rmv
Si Svolv. ' 100 squares of irrational
diameters of five' =(750)2x100 = 5000.
Diminish each of the hundred squares by
2, and we obtain the same result as before
viz. 4800 : for 5000-(2 x 100) = 4800.

The two sides of the oblong are therefore
4800 and 2700 ; and this harmony like the
first is furnished by 60 ' thrice increased,'
for 60 x 60 x 60 X 60 = 4800 x 2700.

So much for Plato's words : let us now
briefly discuss that part of Aristotle's
criticism which has a bearing on the arith-
metical solution of the Number.

The passage which concerns us is in these
words : iv Si TQ iroXircia Xeyerai par irepl TSIV
fiera^oXZv virb TOV %a>KpdTovs, ov fUmoi
AeyeTai KOASS' T^S re yap api<rrt)S 7roAiT«as
Koi Trpdynyi ovo-qs ov Axyti Tt)v fitTajSoA.iji' i8i<i>s.
<f>rjo-l yap aiTiov emu TO /M) yuevftv fir/Oiv dAA'
ev TLVI TrepioSw /i.eraySaAAeu', ap\Vv &' «t v a t
TOVTIOV mv t i r i r p i T o s irv0lirjv irtfir
•jraSi o - u £ v y e i s S u o ap/iovlas irapi-
X f r a i , Aeycov orav 6 TOV 8 l a y pa //.-
/ l a r o ; a p 10 fi 6 s TOVTOV y evr/ T a I

o~ T c p t o s, «bs Ti}s <pvo-fws irore <j>vovo~r)s

<pav\0VS KOI KpClTTOVS Tl}s 5TOl8eiOS, TOIJTO

/lev ovv avTO Xiywv itrais ov KaxSs'
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-yap etvai nvai oSs n-aiSev^vai KCLI ytvicr$ai
<nrovSaiovs avSpas aSvvarov. aAA' avrtj TL av
tSios «ij fieTaftokri rrjs VTT' IKCCVOV \eyofievrjs
dptanjs 7roA.iT«tas /ASAAOV IJ TWV OAACDV mura>p

4ceu TUV yiyvo/idviov irdvrwv; (Pol. E 12. 1316*).
Socrates, says Aristotle, does not assign any
specific or peculiar principle of change to his
best polity: ' for he says that the cause of
-change is the fact that nothing abides, but
all things change in a certain cycle, and that

•. the beginning of change conies from' (lit.
•*is of) 'those' (elements or numbers)
' whereof 4, 3, coupled with 5, furnish two
harmonies, meaning, when the number of this
•diagram is made solid, the theory being
that nature sometimes produces inferior
-children and children who defy education.
In this particular point, indeed, Socrates is
no doubt right: for there may well be
persons who cannot be educated and made
into good men. But why should this be
A change peculiar to the constitution which
he calls the best more than to every other
-constitution and everything that comes into
being ?'

A careful examination of this passage
will shew, I think, that Aristotle under-
stood the words of Plato as we have done.
••The beginning of change,' he says, * comes
from those elements' (viz. the o/ioiow-rw Te
xal avopoiovvrwv KOI ai(6vn>v (cal <J}6IV6VT<OV
i.e. 3, 4, 5) 'of which the numbers 4, 3
coupled with 5, furnish two harmonies—
meaning (that change begins) when the num-
ber of this diagram is made solid.' In the
words of Schneider (vol. iii. p. xxix.) ' TOVTOW
ad a>v pertinet et sensus verborum talis
•est: Principium mutationis positum esse in
numeris—quorum sesquitertia radix etc.
Deinde verba \tyiov orav declarant tempus,
•quo Plato initium mutationis posuerit.'
Now what is ' this diagram ' 1 It is agreed
by all that the diagram is the Pythagorean
triangle. What is its 'number'? 'The
number of a diagram' means its area (see
below), and the area of the Pythagorean

triangle is

B

4 x 3 6 (cf. Theol. Ar. p. 39

only difference between Aristotle's calcula-
tion and that of Plato is that Aristotle,
who was interested only in the result, and
not in the processes, arrives at the number
by cubing the area of the triangle, and
not, like Plato, by adding together the
cubes of its sides (33 + 43 + 53 = 6s =-216).
Such a difference is to my mind exactly
what we should expect: for Aristotle is in
the habit of varying his predecessors'
methods of expressing their results, and, in
point of fact, 63 was itself called by the
Pythagoreans the if/v^oyoviKoi KV/3OS (Theol.
Ar. p. 40).

In what sense the number 216 in Plato
expresses the ' beginning of change' is a
question which belongs to the interpretation
of Plato's symbolism. I must content my-
self with saying here that the number in
question is the beginning of change because
it expresses the period of gestation in the
human kind, and change, according to Plato,
begins with the child in the womb (orav—
ii/juv o't <f>v\oiK(s o"uvoiKi£(i>o"i vv/jufras w/j.<piois

irapa. naipov, OVK e in^t is ovS" eu^utis wai8*s
co-ojTai 546 D). That Aristotle interpreted
Plato in the same way seems to me clear
from the explanatory clause <us T>}S 6
TroTt <ftvov<Tr]% <f>a,v\ovs Kol Kpeirrovs
which signifies that 216 is the dp)(r] n e j
because it is connected with the production
of offspring.

The above interpretation of Aristotle,
which is based on that of Schneider, en-
tirely harmonises with the results of our
enquiry. What is the rival interpretation t
I will give it in the words of Dr. Monro (J. of
Ph. viii. p. 280) :—

' Aristotle paraphrase* rpls av^deis by the words
trav irov Staypd.nfj.aTOS apiBfibs TOIJTOU yivtirat <TTepe6s.
By the ' number of this figure' he cannot well mean
any single number; probably he uses a.piBp.6s in the
sense o f linear measurement,' as opposed to surfaces
or solids (cf. Hep. p. 587 D, where K«T& rhv TOB
fiJlicovs apt6fi6y is opposed to Kara Svvaptv ical TplrTjv
oSiiv). Now the most natural way of raising the
Pythagorean triangle to the third dimension is by
cubing each of the sides ; and this process leads at
once to the remarkable fact that 33 + 43 + 53=216 = 63.
It is difficult to resist the impression that this is
what was in the mind of Plato.'

The theory which underlies this interpre-
tation is, as the reader will observe, that fi>v

Ast). Make 6 solid and we obtain 63 = 216,
which is the number which we obtained by
our investigation of the words avOpwnrtua
$1—airf<j>T]va.v in the passage of Plato. The

0eis in Plato means 3s + 43 + 5s = 216.
shall deal with the phrase Kara TOV TOV [L-tf-
KOVI apiBfiov (Rep. 587 D), on another occa-
sion, and shew, as I think, that dpifytos has
nothing to do with linear measurement in
this passage of Aristotle, where there is no-
thing to correspond to the important words
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TOV [U/IKOVS. Meantime I will mention two
obvious objections to Dr. Monro's view, each
of which is in my opinion fatal to the inter-
pretation which he advocates.

In the first place, Dr. Monro makes ' the
number of this triangle' equivalent to ' the
sum of the numbers of its sides.' Aristotle
says simply ' number,' not ' numbers,' and
gives no hint whatever that he desires us to
have recourse to a process of addition. I
submit that the natural and obvious meaning
of dpi#/*os is ' number ' and not ' numbers ' ;
and tbat the apiO/ios of a figure is proved to
be the number which denotes its area by Theo
Smyrnaeus p. 39 Hiller, where the number 9
is actually represented by the diagram
a a a
a a a, in which the number of letters
a a a
represents the area. Cf. al3o Arist. Met.
N. 5. 1092" 10 ff., from which it appears
that this way of representing the area of
figures was earlier than Aristotle, and
Theophr. Frag. 12. 11 Wimmer.

In the second place, how does Dr. Monro
cube what Aristotle calls ' the number of
this diagram' ? By making 3 + 4 + 5 into
33 + 4s + 53.

But, in point of fact, the cube of 3 + 4 + 5
is 123, and not 33 + 48 + 53. Are we to sup-
pose that Plato and Aristotle were ignorant
of this fact 1

For these reasons I think that the or-
dinary interpretation of this passage in
Aristotle is demonstrably wrong, and
Schneider's, in every essential point relating
to the language, unquestionably right.

On a review of the whole matter, it will,
I think, be generally agreed that the corner-
stone of my solution of the number is the
meaning which it assigns to Tpis avfyOcis. I
will therefore add a few sentences by way of
epilogue on this subject.

The prevalent interpretation of rpU
av£r)6tis seems to be ' raised to the third
power,' and of rpirq a$£r) ' the third power ' :
see for example Dr. Monro in 01. Rev. vi.
p. 242. This view, in my opinion, rests on
a mistranslation : for av$ri should be trans-
lated ' increase' and not ' power ' or ' di-
mension ' or anything of the sort. The
mathematical terms ' third power,' ' fourth
power,' etc., were unknown to Plato.
' Power' or Swa/iis alone is sometimes
used with the meaning which we give to
' second power' {Rep. ix. 587D), but the word
is so elastic that it even means ' root * in
Theaet. 148A. See Allman Gk Geom. p.

208n. Consequently the only safe transla"
tion of Stvrdpa avfri and rpinj avfri in Plato is
'second increase' and ' third increase.' Now
' increase ' implies something to be increased,
and the result will of course be different,
wherever the objects which have to be in-
creased are different. Thus in the increas-
ing series

1, 60, 3600, 216,000, etc.,
the number 216,000 is the rpirq a.v£r] of
unity; and in the increasing series with
which Plato is dealing viz.

60, 3600, 216,000, 12,960,000, etc.,
the number 12,960,000 which we call 604 is
the Tplrq av£r) of 60, or in other words 60"
rpls avfrjOeis.

That this is ' logical,' has been admitted ;.
but ' it is not,' says Dr. Monro, ' in accord-
ance with the usus loquendi' (Cl. Rev. I.e.
p. 154). ' We may feel sure, I think, that
the " third increase " would naturally mean
the third term in the increasing series rather
than the fourth' (ib). (The italics are mine.)-

Personally, I feel quite sure that the
' third increase' did in point of fact mean
to a Greek as it does to an Englishman, the
fourth term in an increasing series, and not
the third; and why i Because in such a,
series as Euclid speaks of in ix. 8 (cited by
Dr. Monro I.e.) iav airo juovaSos o7roo"otoJv
aptOfiol e£i}s avdXoyov axriv, 6 (lev TpiTos dire*
•rijs //.ovaSos Terpay<ovos lorai K.T.X., e.g. 1, 60,
3600, etc., if we are to suppose, with Dr.
Monro, that the third increase is the third
term, we must hold that 3600 or 602, which
is the third term, is also the rpirq avfri!'
Against this supposition not only logic, but
the usus loquendi itself cries out. The fact-
is, of course, that 602, which in this series is-
the third term, is the second increase of
unity : and it is equally true that in the
series 60, 3600, 216,000, 12,960,000, the
number 12,960,000, or, as we call it, 60*, is-
at once the fourth term, and the third in-
crease of 60, in other words 60 rpis av£t]0fis.

In conclusion, it is of course true that the
idiomatic phrase rpCrq avfri is used once or
twice in Plato with reference to what later
mathematicians call the third dimension.
The usage is, however, excessively rare : I
have found no instance in Aristotle or later
Greek mathematicians, and only two in
Plato (Rep. 528 B and 587 D : cf. also
[^ptra.] 990 D TOVS 7/HS T)i£t]fiivov<s ica.1 rff
ffTepea. <j>va-ei 6/xot'ovs SC. apiO/jLOvs). B u t
Plato employs also Stvrcpa ouŜ ij in speaking
of plane surfaces, and if we compare 528 B-

OuK hi *xfl '^5* iif.ro. Sevrepav avfrjv TpiTyv
with 526 C Btvrepov Si T<>

TOVTOV (ixo/J.tvov is plane geo-
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metry and TOVTOV the study of Number)
<TKaf/(I>iJL€6a apd TI trpoo-qKei 17/xiv i t is clear t h a t
he also regarded linear number or the line as
the irpmrrf avfrrj. What then is that something
which is ' increased,' fir.st to a line, second to
a plane, and thirdly to a solid ? The only
possible reply is ' the unit or point' : for
number is a a~6<TTrjfia /tovduW (Theo p. 18
cf. Rep. vii. 525A), and the Pythagoreans,
as every one knows, built up the line out of
points, the plane out of lines, and the solid

out of planes: see Burnet, Early Gh. Phil.
pp. 312 ff. Dr. Monro says 'there is no
evidence that av^rj in the idiomatic phrase
rpCn) avgt] originally referred to the increase
of the unit or point' (ib. 154, 242). To me
the evidence seems to be writ plain for all
to read in the fundamental principles of
Pythagorean physics. If it is not the point
which is ' increased,' what is it ?

J. ADAM.

ON ARISTOTLE, NIC. ETH. VII. xiv. 2 AND XII. 2.

N.E. VII. xiv. 1—2, 1154a 8—21 :

1154" 8 Hepi Be Br) TU>V aiafxaTiKwv rjBov&v imo'KeirTeov TOIS
. Xeyovariv o n eviat ye r/Boval alperal acpoSpa, otov al KaXai,

10 aXX' oi\ al (ruy/ianKal Kai irepl as 6 aKoA.aoros. Sia TI OVV
ai evavTiai Xvirai /xoydripat; KaK<5 yap ayaOov evavriov. rj
oimos dya#ai al avayxolai, o n KOX TO /xr) KaKov ayaOov
eariv ; -rj fiexpt TOW ayaOai; TWV fiev yap e£e<av Kai Karqcretov
oo-wi' fur) earn TOV /SeXTtovos vTrepfioX-q, ovSe T^S 17801^5" o<rwv

15 8' e(TTi, Kai "rijs ^Sov^s. toTi Se T£V o"(o/iaTtKa>v dya^Sv
\nrepfio\rj, Kai 6 <£aOA.os T<a SUOKCIV TTJV inrep/ioX-qv ioTiv,
aXX' ov r a s dvayicaias' iran-es yap xaupovcrC ircos Kai
oxj/ois Kai olvois Kai a<f>poBurioK, aXX' ov^ a>s 8ei. cvavTitus

, 8' irrl TTJS A.v7nys" ov yap TT)V {nrep^oXrjv tjtevyei, aXX oXeos"

ov yap tori 4~jj virep^oXy Xvirr) kvavrta aXX' rj rm SLWKOVTI
/lXi20

The conclusion of this passage—ivavriais 8'
«rt T§S Awi;s, K.T.X., is perhaps one of the
hardest places in the Aristotelian writings.

The meaning of the last clause, ov yap
io-Ti K.T.X. is clear enough : wrep/3oXrj is the
excess of bodily pleasure, and the man who
pursues the excess of bodily pleasure is said
to consider pain as opposed to excessive
bodily pleasure only, because he knows no
other bodily pleasure but the excessive
pleasure. The difficulty lies in the relation of
this clause to the preceding one—ov yap r^v
{nrepfioXtiv K.T.X., whether we assume that
the nominative to <j>evyei is indefinite, or, as
gome think, is 6 <f>avXoi. If we assume the
former we get, ' for it is not the excess (of
bodily pain) which a man avoids, but
(bodily) pain in general; for it is not to the
excess only (of bodily pleasure) that (bodily)
pain is opposed except for the man who
pursues the excess.'

If we assume the latter we get,' for it is not
the excess (of bodily pain) which the <f>avXos
avoids, but (bodily) pain in general; for it
is not to the excess only (of bodily pleasure)
that (bodily) pain is opposed, except for the
man who pursues the excess: (i.e. except
for t h e <t>avXos).'

In either case we feel there is some
strange non sequitur.

We may endeavour to determine more
precisely what the logical difficulty consists
in.

The clauses, oil yap TTJV {nrepBoXrjv <f>evyei
aXX 0A.0K, ov yap iari TQ vneppoXri Xvmj
evavrta aXX' 7} TO! SUOKOVTI TTJV virepPoXr/v, a r e
of the form

' A is true (generally), for B is not true
save in an exceptional case.'

This implies that if B were true, A would
not be true.

(i) Suppose the subject of (pevyei is in-
definite.

Then A = ' it is not the excess of bodily
pain which a man avoids but pain in
general.'

And to deny the truth of A would natur-
ally mean to assert :—

' it is the excess of bodily pain which a
man avoids, not bodily pain in general.'

The truth of B means:—
' i t is to excessive bodily pleasure only

that bodily pain is opposed.'


