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stages in the process as explained to me by
Mr. Madan, (1.) 1‘(‘1, (ii.) Ty (lii,) rpRTOV Td.

The omission of 7a rowdde in A was
supplied in the margin by a second hand,
acknowledged to be the same as b.

(4) 70 Geppov kail 0 Yuxpdv] A, 76 Beppov
T3

xal Yuxpdv B, 76 being supplied above the
line by b.

(B) fwwrpéderar] A, qwrpéperar B, fwwrpé-

¢erar (£ in rasura) b.

TE
(6) ovpavdv 7e kai] A, om 7e B, olpavdv xai
b, r¢ being added above the line, and the
accent of ofpavév altered.

(7) éméualov xal Tadra & mpd TOb Guyv
eibévai] A, dwor’ &ualfov & xai wpo OV K.T.A.
B, with the following marginal note:

oftw det év ¥AAg
o 3 ] M ~ & \ ~ r'e
aore dréualov xal Tavro & wpo TOD Gunv
eldevau.

This note is in the hand of b, except
ovrw d¢i, 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 aA.p. has the

subscription by this same hand : 'Exryodpyy
00 =

’Apébos Harpeds Ty wapoioav BiffAov NNA.

Unless this use of the name Arethas with
the 1st Person éxmjoduny 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. It is evident that the words
1& Toudde omitted by Baanes were supplied
from the older MS. in' the margin by
Arethas, who then proceeded to supply the
word mpdrov 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
opaiov (schon!) and there a onueiwoar
(beachte !) as Dr. Otto Stihlin points out,
and making each necessary correction in the
text with his own hand.

E. H. Girrorp.

THE ARITHMETICAL SOLUTION OF PLATO'S NUMBER.

As T have lately had ocdasion 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. CXXXVIII. VOL. XVL

The text of the passage is as follows :
lore 8¢ Oelp pév yervyrg meplodos, fv aplbuds
mepiapPive réheios, dvBpureiyp 8¢ & § mpdre
avbijoeas Svvdpeval ve xai Svvaorevdpevar, Tpeis
drogrdoes, rérrapas 8¢ Spovs Aafoboar, Spor-
olvrav Te xai dvopootytwy kal adéévrov xai
POwévrov, wdrra mpoaiyopa kai pyrd mpds
AAnpha dmépnav: dv érirpiros mbuny wepmwddi
ovlvyels 8Yo dppovias mapéyerar Tpis adénbeis,
T p&v Loy lodxis, ékardv Tooavrdkis, Ty 88
ioopsjky uv 77, mpopaixy 8¢, éxatov piv dplBudv

C
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&md Saperplv pyriv wepmddos, deopévwv évds
éxdoTwy, dppirov 8¢ Buoty, éxarov St xiBwv
Tptddos.

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 & 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 dvfpumreip 3¢ down to
Tpuidos may be thus expressed .in our
notation :— | ‘

(1) 334484 5%=216.

(2) (3 x 4 x 5)4=23600%2=4800 x 2700.

Let us take Plato’s words in detail.

abfjoes Suvdpeval 1€ xal Swacrevdpevar
means ‘root and square increases,’ i.e, either
additions of root to square (e.g. x +22, ¥ +77%
z+2%), or multiplications of root by square
(0.g- x x 22, y x y% zx2%). A comparison of
the Theologumena Arithmetica, p. 39 Ast,
with' Proclus <n ZEuclidem, p. 8, Friedlein,
Plato Theaet. 1478, 1488, and Euclid x. def.
11 will, in my judgment, establish the truth
of this statement.

The words pels droordoes, térrapas 8¢
dpovs Aafoligar shew that edbjoes dwwdpeval
r¢ kal Svvaorevduevar refers to multiplications
of root by square and not to additions of
root to square: so that the whole phrase
adfjoas Suvdpeval Te kal Suvacrevdpeva, Tpeis
&moordoes, Térrapas 8¢ Jpovs Aafodoar is a
fantastic expression for xuBikal addjoes or
“ cubings > and nothing more.

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

The words dmoordoes, Swordoeas and
dweorijpara were used by the Greeks in the
sense of ‘dimensions’; and af 7pels Siao-
rdoes, Or ai Tpels dwoorTdoeas meant uijkos,
arAdros and SBdfos, the three dimensions of a
solid body. The most precise explanation of
this matter is to be found in Nicomachus
Introd. Ar., p. 116 Ast: mparov 8¢ dudoryue

ypoppa) Aéyerar ypapps) yip ot 76 é &

Swagrardy 8Yo 8¢ Swomjpara émpdvear ém-
pdvews ydp éore 75 Sixy dworaréve Tpla B8t
duaomipara orepedy orepedy ydp doTi TO TPLXY
Staoratdy . . . . € T yip orTepedv éoTwv, Tas
Tpels Staordoers wdvros e, pijkos,
wAdros xal Pdfos’ kal Epmadw e To et
Tds Tpeis dtaoTdoetls, ékewo TAVTLS
oTepedv éorw, d\o § otdéy. Similarly also
on pp. 117, 123, 128 and Theol. Ar., p. 38
the word Swordoes is used with the same
connotation, as well as in Theo Smyrnaeus,
pp- 24 {. Hiller, and elsewhere: and we
find rpets dwroordoers, asin Plato, in
Theol. Avr., p. 23, where it is said that the
number 4—which according to the Pytha-
goreans, wpary &eafe ™y T0b oTepeod
dvow—ris-wdoas drooTdaets froo TAS
Tpels dméory, &v weparépw odkéri eloiv.
There are several other passages to the
same effect in Greek writers on dpfpnrucy,
such as Nicomachus, Introd. Ar., pp. 143 f.
Ast, where Nicomachus expressly refers to
the Platonic Number (cf. Dr. Mounro 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 peis
Saordoas is at least as old as Aristotle :
see Top. Z 5. 142 24 6 7ob adparos Sptouds,
70 &ov Tpeis StaoTdoers and Phys. iv.
1. 209 4 ff. Seaocriipara pev olv e
(8c. & Témos) Tpia, pfjrkos kal TAdros
xal Bdbos, ols dpllerar adpa wiv, together
with Simplicius @ physic. iv. 1. p. 531, 9
Diels gdpa—1d Tds Tpels éxov dtaord-
o ecs. 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. peyéfovs 8¢ 7o
pév &’ & ypappi), 16 8 émi 8o émiwedov, 75 &
éwi 7pila o dpa—kabdmwep ydp daot xal oi
Hvfaydpeiotr, T 7dv kal 76 wdvra Tols
Tpioiv Gporar), and I may add that the
same definition is involved in a notable
passage of Plato’s Laws 894a, where the
word employed is perdBaois and not ¢md-
agragis.

‘We may take it therefore that the three
dmoardoes of which Plato speaks are length,
breadth, and thickness,

What are the four dpoc or limits

To this question a precise answer is fur-
nished by Iamblichus in Nicom., p. 93
Pistelli orepeds 8¢ éorw dpibpos 6
TpiTov StdoTypa wapd Ta & émuréSois
8%o mpooetAn ¢ as (cf. Aafoioar in Plato),
dplovér. TeTdpTov Sdpov mwpocyevo-
pévov: & yip Téoaapow Spows 76 Tpix] Sa-
arardv, and by a writer in the 7%eologumena
Arithmetica, p. 16 Ast, 176 é§ IAys kal eldovs
aiotyrdv, & éorw dworéheopa Tpix) Oia-
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oratdy, év T7érTapaiv Gpois éoriv.
Thus in the accompanying figure of a solid
number, which is taken from Theo

A B

D

Smyrnaeus, p. 42 Hiller, 4B, BC, CD are
the three droordoes—A B the pijros, BC the
awhdros, and CD the Bdfos; and the four
points 4, B, C, D are the four Jpoc (ai
oriypal 10v peyeldv Gpor Arist. Met. N 5.
1092° 9): & vip réooapow Spois 16 Tpixh
Swaorardv, as Iamblichus observed.

I conclude that the whole expression
abfjoes—AafBovoar ‘root and square in-
creases, having received three dimeusions,
and four limits’ means cubic increases.
Inasmuch as solid numbers are to be pro-
duced, possessed of three dimensions and
four limits, ad&joes Swdpeval reé kal Svvao-
revdpevar must refer to multiplications of
root by square and not to additions of root
to square: in other words to xvBikai
abéiges.

‘What then are the numbers to be cubed ?

This information is contained or concealed
in the genitives Suowovwrwv e kai dvopototy-
1ov kal adédvrov kal ¢pfwivroy, which depend
directly upon adéjoeas. The key to the in-
terpretation of Spowdvrev x.r.A. is supplied
by Plato himself in §v érirpiros mvfuyy k.7.A.
The antecedent of &v is duowovvrev Te kal
dvopotoivTov kal adédvrev kal Pfwdvrwy, and
" émwirpiros wubpsjy means the two numbers 4,
3: see Theo Smyrnaeus, pp. 80 f. Hiller
and Proclus ¢n remp. ii. p. 37 Kroll [éorw odv
obros] & émirpiros mubpip ¥ kal &, together
with Dr. Monro in (/. Rev. vi. pp. 243 f.
Now the most natural and obvious meaning
of v émirpiros mufurjv € of which 4, 3, is ¢ of
which numbers, the numbers 4, 3. T infer,
therefore, that 6uowotvrwv Te xai dvopotovwTwy
«al adfovrev xai ¢Pfwdvrwy, which is the
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? It is
clear from the partitive genitive §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 8’ (mepmddi ovlvyeis), and remember
that 3, 4 and D 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 ip
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 adfdvrov kei PpBwdvrwv, 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
(xoopuxdv Tplywvoy Proclus in remp. ii. p. 45
Kroll) : but the epithets SpotoviTev Te xal
dvopowodvrey have a special arithmetical
meaning in the Platonic Number, and it is
right to ezplain that meaning here, The
words &v émitpiros wvfusy—rpiddos describe
how the numbers 3, 4 and 5 produce, first a
square (riw pév loyw lodkes) viz. (as I believe)
36002, and secondly an oblong, viz. 4800 x
2700. . Now, according to the Pythagoreans,
square numbers are duowo, and oblong num-
bers édvépoior. The evidence is Iamblichus
in Nic. Intr. Ar. p. 82 Pistelli of 8¢ malawol
Tabrovs T€ xal Gpolovs abrods (i.e. Tovs
Terpaydvovs) ékdhoww Sk v mepl Tas whevpds
7€ kal ywvias SpoitdryTa kal lodémyra,
dvomoiovs 8¢ ék Tob édvavriov xal farépovs
Tovs érepoutikers, and also Nicomachus him-
self Intr. Ar. pp. 132 ff. Ast. That this
doctrine is old, Tamblichus expressly tells
us: cf. also Arist. Met. A 5. 986* 22 ff.
The numbers 3, 4 and 5 are therefore
Spowtvra because (among other reasons)
they produce the square dppovia, dvouorotvra
because (among other reasons) they produce
the oblong dppovia.

The words wdvra wpogijyopa kai pyra wpos
d\\pa daédmray can be plentifully illus-
trated from Pythagorean writings. I donot
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 npon the question why the
square and the oblong are dppoviai, merely
remarking that the explanation which I gave
of this matter in my Number of Plato was
wrong,

Thus the ‘ number of a human creature is
the first number in which cubings of 3, 4
and b make all things conversable and
rational with one another.’ Now the first
number in which 33, 43 and 5% occur is
38+ 4%+ 5%=216 ; and we have a remarkable
confirmation of our results, not only in

c2



20 THE CLASSICAL REVIEW.

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, AN el xal 76v wAevpdv
écdoryy xarda BdOos adéfoarpev
(Bdbos yiap % odparos ¢ious),
woujoatuey dv Tov Sitakdoia Bexkaéf,
icdpiOpov dvra olveyyvs 74 7oV
értapiver (35+4345%=216). By ‘the
number of a human creature’ Plato means
the weplodos or period during which a human
creature is in the womb, as I think I have
shewn in T%e 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 &v éwirpiros wvlusjy
down to ékarov 8¢ kVBwv Tpuddos.

¢ Of which numbers’ (viz. as we have seen
3, 4 and b) * the numbers 3, 4 coupled with
5,” means that 3, 4 and 5 are to be married
t.e. multiplied together. Dr. Monro has said
that ¢ there is no parallel to lead us to take
avlvyels to mean multiplied’ (CI. Rev. vi. p.
154). A precise parallel may now be found
in Prozlus in remp. ii. p. 54. 2 ff, Kroll § &
olv éxarovras ¢ éXAelmovrt dpilfud wpos adryy
katd TOV dwd Tis weparddos dpibpov cvlvyeica
woLel T 4o yevéoews émi yéveaw wepiodov (cf.
ouledéas 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’s.e. the ‘multipli-
cation’ of the first female with the first male
number (2 x 3=6: see Jambl. in Nic. 4Ar. p.
34. 20 Pistelli, Arist. Quint. i. p. 151 Mei-
bom and other passages), as well as with
Euclid’s ol y e v é pev o ¢ é£ to denote numbers
produced by the multiplication of other
numbers (e.g. vii. 16 ff.).

To proceed.

3x4 x5 de 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-stz times 100,” so that Tocavrdxis
refers to 36 times. With this use of
Togavrdxis I formerly compared Phaedr.
271 » (7éoa xal 7éca) and Laws 721 D
(téop xai Téo@): better parallels, I think,
are to be found in 4dlc. i. 108 E Bériov
763 ToDde kal viv kal Toocodrov and

Arist, Pol. T' 12. 1283* 8 ro00dvde yip

péyebos €l xpeirrov Tocdoide, TOOdVdeE
Sqdov &s loov. None of these parallels is
perfect, but the meaning which I assign to
Tocavrdkis i8 as natural in Greek as in
English, and what Dr. Monro calls ¢the or-
dinary interpretation of éxardv Tocavrdxis—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 :
what is the other? It is an oblong, one of
whose sides is 100 cubes of three (éxardv 3¢
xvBuwv Tpiadoes) i.e. (100 x 35)=2700, and the
other ¢ 100 squares of (for dpifudv dwé cf.
Euclid vii. 20 and Pl. Men. 85 B) the
rational diameter of 5, diminished by 1 each,
or if of irrational diameters, by 2 .each.”
‘What is the rational diameter of 5% It is
the "nearest rational number to the real
diameter of a square whose side is five, <.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 x100)=4800, which is therefore the
other side of the oblong. Now take dppijrov
8¢ Svoiv. €100 squares of irrational
diameters of five’ =(,/50)Zx 100=>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 : é 8¢ 7)) mohirelay Aéyerar pdv wepl TGV
perafoldv vmo Tob Swxpdrovs, od pévror
Aéyerar kalds® Ths Te ydp dpioTys molirelas
kat wpdrys ovoys ob Aéye iy peraBolyy idlws.
Pyoi yap airiov elvaw 70 py pévew pnbev AN
& T wepiddy perafddhew, dpx v & elvar
rovrev bvérirtpitos mvlpuyy wep-
wddt cvlvyeis Yo dppovias mapé
Xe€tay, Adyov Srav 670D Siaypdp-
patos dpifpds Tovrov yévyrar
cTepeds, Os Tis Pvoews wore puodans
pavdovs kal kpeirTovs tijs wadelas, robro
pev olv adrd Aéywv lows od raxds' &vdéxerar
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v8p elval Twas obs wadevbfyar xal yevéorbar
omovdalovs dvdpas ddvvatov. AN’ adry T dv
Bios eip peraBoly) Tis Im éxelvov Aeyopérys
* dplorys wolreias paddoy ) Tov dNAwv wacov
xal Tov yryvopévwy wdvrwy ; (Pol. E 12. 1316%).
" Socrates, says Aristotle, does not assign any
¢ gpecific 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 comes from’ (lit.
“is of’) ¢those’ (elements or numbers)
< whereof 4, 3, coupled with 5, furnish two
harmonies, meaning, when the number of this
diagram 18 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 tkis be
a change peculiar to the constitution which
he calls the best more than to every other
<onstitution and everything that comes into
being ?’

A careful examination of this passage
will shew, I think, that Aristotle under-
stocd the words of Plato as we have done.
“The beginning of change,’” he says, ¢ comes
from those elements’ (viz. the duowovvrav T¢
xat dvopoovvrav kal adfdvrov kai PpOwdvrwv
4.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 Schreider (vol. iii. p. xxix.) ¢ rodrey
ad &v pertinet et sensus verborum talis
est : Principium mutationis positum esse in
‘numeris—quorum sesquitertia radix etc.
‘Deinde verba Aéywv drav declarant tempus,
quo Plato initium mutationis posuerit.’
Now what is ‘ this diagram ’? 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

C Vs
s s
B 4 A

triangle is = 6 (cf. Theol. Ar.p. 39

Ast). Make 6 solid and we obtain 6% =216,
which is the number which we obtained by
‘our investigation of the words drfpumein
St—dawédnvay in the passage of Plato. The

4%x3
2

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 (8%+4%+53%=6%=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 yuyoyovixés xifBos (T%eol.
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 (5rav—
Suiv ol ¢pvlaxes owoi{wor viudas vupdlots
mapd Kaipdy, odk ebruxels obd cluels waides
loovrar 546 p). That Aristotle interpreted
Plato in the same way seems to me clear
from the explanatory clause ds mijs Pioeds
woTe puotons davAovs kal kpeirTovs Tijs Tatdelas,
which signifies that 216 is the dpx7y peraBorijs
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 ?
I will give it in the words of Dr. Monro (J. of
Ph. viii. p. 280) :—

¢ Aristotle paraphrases 7pls adindels by the words
Srav é T0b Siarypduparos &pifuds TovTov yévnTar aTepeds.
By the ¢ number of this figure’ he cannot well mean
any single number ; probably he uses &p:fuds in the
sense of -* linear measurement,’ as opposed to surfaces
or solids (cf. Rep. p. 587 D, where rard vdv 7ob
phrous &pifudy is opposed to kard Sbvauw kal Tplrny
atifny). 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 3%+ 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 iuterpre-
tation is, as the reader will observe, that &v
enirpiros mubpay wepwdde ovlvyeis—rpis adly-
Ocls in Plato means 3%+4%+53=216. I
shall deal with the phrase xara 7ov Tod o
xovs pibpdv (Rep. 587 D), on another ocea-
sion, and shew, as I think, that ¢pfuds 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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70 wijrovs. 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 Gpfuds iz ‘ number” and not ‘numbers’ ;
and that the dpufuds 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
aaa
¢ aa,
¢ aa
represents the area. Cf. also 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 +45+ 5%

Baut, in point of fact, the cubeof 3+4+5
is 123, and not 33+43+53 Are we to sup-
pose that Plato and Aristotle were ignorant
of this fact ?

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

in which the number of letters

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 7pis adfnfels. 1
will therefore add a few sentences by way of
epilogue on this subject.

The prevalent interpretation of rpis
adénfels seems to be ‘raised to the third
power,” and of 7piry a¥én ¢ the third power ’:
see for example Dr. Monro in C?. Rev. vi.
p- 242. This view, in my opinion, rests on
a mistranslation : for ad&y should be trans-
lated ‘increase’ and mnot ‘power’ or ‘di-
mension’ or anything of the sort. The
mathematical terms ¢third power,” ¢ fourth
power,” etc., were unknown to Plato.
‘Power’ or &vvaus alone is sometimes
used with the meaning which we give to
¢second power’ ([Rep. ix. 587p), but the word
is so elastic that it even means ‘root’in
Theaet. 148s. See Allman Gk Geom. p.
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208n. Consequently the only safe transla™
tion of devrépa adién and rpiry adéy in Platois
‘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 rpiry adfy of
unity ; and in the increasing series with
which Plato is dealing viz.

60, 3600, 216,000, 12,960,000, ete., -
the number 12,960,000 which ewe call 60¢ is
the tpirm adéy of 60, or in other words 60
Tpls avénlfels.

That this is ‘logical,” has been admitted ;.
but ‘it is not,” says Dr. Mounro, ¢in accord-
ance with the wusus loquendi’ (Cl. Rev. l.c.
p. 154). < We may feel sure, I think, that
the «“ third increase ” would nmaturally 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
JSourth term in an increasing series, and not
the third; and why? Because in such a
series as Buclid speaks of in ix. 8 (cited by
Dr. Monro l.c.) éwv dmd povddos éwogoioiv
dpifpol éfjs dvdloyov dow, 6 pév Tplros dmd
Tijs povddos rerpdywvos éorar k7., €.9. 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 rpimy alfy!
Against this supposition not only logic, but
the usus loguendi 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, 604, is
at once the fourth term, and the third in-
crease of 60, in other words 60 rpis adénbfels.

In conclusion, it is of course true that the
idiomatic phrase rpfry adén is used once or
twice in Plato with reference to what lafer
mathematicians call the third dimension.
The usage 1s, however, excessively rare: I
have found no instance in Aristotle or later
Greek mathematiciang, and only two in
Plato ( Rep. 528 B and 587 p: cf. also
[Epin.] 990 D Tods Tpis wdépudvovs ral T
orepeq  Ppioe dpolovs sc. dplfpovs). But
Plato employs also devrépa adén in speaking
of plane surfuces, and if we compare 528 B
dpliss 8¢ éxe éfijs pera Sevrépav abbyy Tplryy
AepBavew with 6526 © dedrepor 8¢ 7o
éxdpevov Tovrov (éxdpevov is plane geo-
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metry and rovrov the study of Number)
oxefopeda dpd 1o Tpoojre Huiv it is clear that
he also regarded linear number or the line as
the mpdry adidy. What then is that something
which is ¢increased,’ first to a line, second to
a plape, and thirdly to a solid? The only
possible reply is ‘the unit or point’: for
number is a gdorgpa povddwv (Theo p. 18
ef. Rep. vii. 5254), 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, Farly Gk. Phil.
pp. 312 ff. Dr. Monro says ‘there is mno
evidence that afy in the idiomatic phrase
TpiTy avéy originally referred to the increase
of the unit or point’ (¢6. 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. Apam.

ON ARISTOTLE, NIC. ETH. VIIL xiv. 2 4Np xi1L 2,

N.E. VIIL xiv. 1—2, 1154* 8—21 :
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Tepi 8¢ 817 TV CORATIKDY nSov«w émokentéov  Tois

. Ke-yomnv o &l ye 11301/0.(. o.Lpera,c. a¢ddpa, olov ai Ko.)uu,

AN ovx ai cupatkal kal wepi s 6 dxéhagTos. S Ti ovv
ai évavria: Amras ,u.oxe'qpaL ; KaKG ya.p a'yaﬁov cvav'nov 7
ovrws a'yaﬁm. ai dvaykaiat, STt kai TO M) KaKov aya.00v
éoTw ; 1) péxpe Tov dyabal ; Tév pv yap Eewv kal kunjoewy
dowy p.';] éoTi Tob Belriovos TrepPBolij, oddE Tijs Hdovijs: Sowy
8 éor, xai Tis Hdovijs. o 8 TOV o-m,uaﬂm'bv (i'yaaé‘w
'fm'ep,BoMi, kat 6 ¢ai})tog «‘r«p" Suikew T v1rep,30kqv éoTw,
AN’ ov ‘ras avo:yxatas’ wdvres yap xoupovm. TS Kkal
o|[/ots Kxal otvots kai a¢p08urwts, GAN obdy ds Sel. évavriws
& éri 'rqs )\vm)s ob yap T wep,Bo)w]v gbev‘yet, dAN SAws
o ydp éort +j SmepBorf Avmy évavria dAN 7 7§ Sudxovre

20 T dwepPBolijv.

‘The conclusion of this passage—évavrivs &
éri Tijs Admys, x.7.A., is perhaps one of the
hardest places in the Aristotelian writings.

The meaning of the last clause, od yap
éom k.7.\ is clear enough : JmepBoAs) 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—ot yap myv
vmepBolyy k.7.A., whether we assume that
the nominative to ¢evye: is indefinite, or, as
some think, is 6 ¢atdes. If we assume the
former we get, ¢ for it is not the excess (of
bodily pain) which & 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 ¢ailos
avoids, but (bodily) pain in general ; for it
is not o the excess only (of bodily pleasure)

that (bodily) pain is opposed, except for the -

man who pursues the excess: (i.e. except

for the ¢adlos).’

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, ob 'yap ™y vrepBo)\-qv Pedye
aax’ o)«os, ov 'yap éome 1"” SmepBoly Admy
&vavria GAN 7} 76 Sudkovre Ty SwepBoldy, are
of the form

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

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

(i) Suppose the subject of ¢edyer 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 4s the excess of bodily pain which a
man avoids, not bodily pain in general.’

The truth of B means:— -

‘it is to excessive bodily pleasure only
that bodily pain is opposed.’ .



