
Waterfield R. A. H. Yucols GY

Emendations of, Theologoumena Arithmeticae (De Falco).

Classical Quarterly. 1988, 38, p 215-227.

* Emendation of eighteen passages from the text of V. de Falco (Dix Années de

bibliogr. class. |, p. 202).

[59-02860

DAS i PAK aa
WATER 1ELD

\ ABI



Classical Quarterly 38 (i) 215-227 (1988) Printed in Great Britain 215 

EMENDATIONS OF [IAMBLICHUS], 
THEOLOGOUMENA ARITHMETICAE (DE FALCO) 

The reputation Theologoumena Arithmeticae has acquired is largely that of being an 
odd, and frequently opaque, compilation of arithmological lore. As a sourcebook for 

this aspect of the Pythagorean tradition it is, of course, invaluable. However, its poor 
reputation is increased, and its historical value lessened, by the depredations time has 

wrought on the text. ThA was never great prose: it is a compilation, largely from the 

lost Theologoumena Arithmeticae of Nicomachus of Gerasa and from Anatolius’ Peri 

Dekados; and the text which cannot be safely or conjecturally assigned to these two 
sources often reads like little more than the written-up notes of some student. 
However, the treatise contains passages of considerable lucidity, within the context of 

its peculiar framework. 
The starting-point of this present textual investigation is that certain passages can 

be restored to their original clarity, or something like it.! I would even go so far as 

to claim that some of the emendations I will suggest are uncontentious and obvious. 

This claim is made not out of arrogance, but out of recognition of the simple fact that 

the text of the treatise has not been critically studied enough. There have been two 
useful editions? and a number of articles,® but anyone reading ThA cannot fail to be 

struck by the periodic opacity of the text, or to realize that while this opacity is 
sometimes due to the subject matter, it is also often due to textual errors — which may 
be corrigible.* However, some passages seem likely to remain irrecoverable in 

detail. 
There are in fact many more places than those mentioned in this article where I 

would differ from de Falco’s text (see the appendix to this article). Since there is no 
point in rehearsing the work of other scholars, however, I have confined myself to 

discussing those passages where I have an original emendation to propose. Both 

Dodds and Oppermann, in their reviews of de Falco’s edition,’ remarked on the 
conservative nature of his text, and Dodds added: ‘A good many passages still invite 

the acumen of the ingenious reader.’ It is in this spirit that I approach the text. 

I. De Falco, 5.8 

The context (from Nichomachus)® is a discussion of the rationale of calling the monad 

‘androgyne’. One reason (4.17-5.2) is that it alone is even and odd, and even number 

1 J am grateful to the anonymous referee, to Professor John Dillon, and to the Editors for 

help both general and particular. 
2 By F. Ast (Leipzig, 1817) and V. de Falco (Leipzig, 1922; Teubner series). De Falco’s 

edition gained extra notes by U. Klein in 1975. The only edition prior to Ast’s was C. Wechel’s 
editio princeps (Paris, 1543), which de Falco dismisses as ‘nullius pretii’. Ast’s edition was based 

on the editio princeps, but has the saving grace of a number of judicious emendations. De Falco, 
however, was the first to undertake a thorough collation of the manuscripts. 

3 The bibliography is not extensive: the only substantial item to add to Klein’s bibliography 
on pp. xviii-xxiii of the Teubner is L. Taran, Speusippus of Athens (Leiden, 1981), 140-2, 

257-98. 
4 Of course, the opacity of the subject matter means that in emending the text one has to 

beware of emendations which are suggested merely by one’s own incomprehension. 
5 E. R. Dodds, Classical Review 37 (1923), 138; H. Oppermann, Gnomon 5 (1929), 545-58. 
$ Oppermann (see previous note) contains the best analysis of the structure of ThA, as 

consisting of excerpts from various sources. Note, however, that Oppermann overlooks the 

excerptor’s örı at 71.13.
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is traditionally female, while odd number is male. At 5.2 Nicomachus turns to a 
second reason: ‘...but also because it [the monad] is taken to be both father and 
mother, since it contains the principles of both matter and form.’ As so often in 
ancient arithmology, we are on the grounds of Greek embryology. The background 
here is clearly Aristotelian: it is stated at De Generatione Animalium 729a, for 

instance, that the father gives form to the embryo, while the mother gives matter. 

Now, the point about the monad which is stressed throughout TAA is that it 

contains in potential everything actual. The Stoic/biological term omepgariks is 
used to describe this (e.g. 1.10). Not surprisingly, the same point is stressed in the 
present embryological context (5.5-10): 

Tò de omépua Kai Ofhewv Kal dpoévwv Öoov ET’ aUTW mapeKTiKÒv àmoomapèr adLdKpırov TE 
Tv Auboiv Pow mapexeı Kav TH wéexpt Tivds Kuvijoer, Bpepotoba de apxönevov 7 Buroücdaı 
didAAa€ww Aourrov émi Harepov Kai évadAakw Emiöexerau, ueriov amo Suvapews eis évépyerav. 

This is de Falco’s text. I have no doubt that in line 2 «woe, which I find 
incomprehensible, should be «uyÿoe. This is a simple corruption, and the passage can 

now make good sense: 

The seed which is, as far as its own nature is concerned, capable of producing both females and 

males, when scattered not only produces the nature of both without distinction, but also does 

so during pregnancy up to a certain point; but when it begins to be formed into a foetus and to 
grow, it admits then of distinction one way or the other and of variation, as it passes from 
potentiality to actuality. 

The tenet of ancient embryology which is being assumed is made clearer at 
61.13-63.1 (see also 52.5-8 and 64.7-9): that the first few days of pregnancy (cf. ‘up 

to a certain point’) are somehow prior to the beginning of the formation of the 
embryo. Once the embryo is being formed, however, it is now either male or female, 

and certainly is by the time of articulation of limbs, which was supposed to be thirty 

days for male embryos, forty-two for females.’ 

II. De Falco, 10.7 

This line occurs towards the end of a sustained image, which starts at 9.14, of a race- 
course.® The image is applied both to square numbers and heteromecic numbers.” In 
short, the race-course relevant to a square number n? is an outward journey (mpooòos, 

9.22) of 1+2+3...+n, where n is the turning-point (kaparyp), and a return journey 

(érdvoôos) of (n—1)+(n—2)...+1. Thus 1 is both the starting-point and finishing- 

post of the race, and the total of (1+2+3...+n)+((n—- 1)+(n—2)... +1) is n°. 

It is rather more difficult to apply the same image to heteromecic numbers. The 

formula, according to Heath,’ is that the heteromecic number n(n—1) is formed of 

an outward journey of 1+2+3...+m, where n is the longest side of the heteromecic 
figure, and a return journey of ((n—2)+(n—3)...+3+2). 

It is not unimportant to see that Heath has inverted the outward and return 

journeys, at least as far as ThA is concerned. What is of relevance to Nicomachus (the 

author of the present excerpt) is that the source of squares is the monad and the 

7 See also [Hippocrates], On the Nature of the Child 18. 
8 On this image, see T. L. Heath, A History of Greek Mathematics (Oxford, 1921), i.114; and 

M. L. D’Ooge, F. E. Robbins and L.C. Karpinski, Nicomachus of Gerasa: Introduction to 
Arithmetic (Macmillan, 1926), p. 247. 

® Heteromecic numbers are oblong numbers whose sides differ by a factor of 1. These were 

the type of oblong numbers with which the Pythagoreans were most impressed, because any 
heteromecic number is the sum of two equal triangular numbers, and is also the sum of 

successive even numbers. 19 Loc. cit.
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source of heteromecics is the dyad (9.14-17, 9.23-10.1), since the gnomons consisting 

of the successive odd numbers surround the monad and form squares, while the 

gnomons consisting of the successive even numbers surround the dyad and form 

heteromecics. Translated into the ‘race-course’ image, the ‘source’ is the starting- 
point of the race. It follows that the formula for heteromecics should be n(n—1) = 

(2+3...+n)+((n—2)+(n—3)...+1), so that the dyad, the source of heteromecics, 

begins the formula. The importance of this inversion of Heath’s formula will become 

clear in a moment. 
Nicomachus’ use here of the race-course image concludes in a puzzling fashion. 

‘The dyad is the cause of things which are altogether dissimilar’ (9.23-10.1) because 
(10.4-8): 

Ev Ti adrÿ Tob kaumrÿpos Te Kai vóoons Kai DorAnyos eikdvı THY uev yévvav Guolws 1 wovas 
mapexew daiverar, ws Tob TaùroÛ Kai amAds Siapovis airia, mv de bOopar Kai emavodov 
mapnAAayuevws mpôs TOUS mporépous 7 Suas avadexeodaı, ws BALK, ris UndaTaats Kai POopas 
maons avadeKTiKy. 

To take the same image of turning-point, finishing-post and starting-point, whereas the 
monad...seems to give rise to generation, the dyad seems to admit destruction and to admit a 
return journey (€7ravodov) which is different from the former ones (rods mporépous), since it is 
a material substance and capable of admitting every kind of destruction. 

The slight emendations which I propose will now seem quite straightforward, but 

they needed this much background context. There are two puzzles in the sentence just 

translated: (1) What is the reference of roùs mporépous? (2) Why does Nicomachus 

think he has proved that the dyad ‘admits destruction’? 

As the text stands, it is hard to find a reference for rovs mporepovs. They could be 
the journeyings of the monad, but there is no need for this to be mentioned: it goes 
without saying that the two race-courses are different. Moreover, this reference still 
fails to explain why the dyad has been shown to admit destruction. 

Alternatively, ‘the former ones’ could be the outward journeys of the dyad; but at 

the very least roùs mporepovs should then be made singular to provide a proper 
comparison with the singular émdvodov. Something along these lines is, I believe, 
correct. But since Nicomachus has explicitly recalled the race-track image, I suggest 
we read rods mpooôous. We should then also pluralize émavodov to éravo8ovs. It is 

easy to see how ézravodous could have become singular, since it so closely follows 

ôopav. The change from mporépovs to mpoodous does not seem extreme. 
The text now claims that the dyad ‘admits return journeys which are different from 

its outward journeys’. Not only have we restored the text to clarity, but we can also 

understand why the dyad is said to admit destruction. It is standard Neoplatonic 
doctrine that destruction is severance from one’s source, while existence requires 

continual linking with the source.!! On my revised version of Heath’s formula, it is 
clear that whereas heteromecics start from their source, the dyad, they do not return 

there: they are liable to severance from their source. 

IH. De Falco, 11.4 

The emendation that is required here seems straightforward. It is being explained that 
the dyad gives the nature of equality, which is the dyad’s property primarily, to 

‘everything which directly relates to it’ (rois mpooykovaıv adrÿ maa, 11.2). The 
unknown author from whom this passage is excerpted then goes on to give two chief 

11 See e.g. Proclus, Elements of Theology, Proposition 46: wav ro bôeupouevov dmoorav rüs 
Eavrod aitias Bdeiperau.



218 R. A. H. WATERFIELD 

reasons for this (ov movov.….aAÀa kat, 11.3 and 11.6). But after où uóvov and before 
the first reason is given, an unwieldy parenthetical clause is inserted (11.35): 

e€ dv Evepyeia loórnros TpwWrn eudacw mapeoxev Emmeöws Te Kal orepeds &v re TH BVO 
pjKous Te Kai mÂdrous Kal Ev TÔ OKTW mpös rovroıs BaBous re Kai ühous. 

This would translate: ‘And this is why it [the dyad] is the first to express actual 

equality in a plane and solid fashion — equality, in the two, of length and breadth, and 

in the eight, of depth and height as well.’ Clearly, instead of övo in line 1, we must 
read 6’: ‘equality of length and breadth in the (plane number) 4, and equality of 
depth and height as well in the {solid number) eight’. Two is not considered to be 

a plane number by these Neopythagoreans (see 53.21-2), but rather as a source of 

number (see e.g. 23.9-11). What is being talked of here is the dimensional equality 

which the dyad ‘causes’ when it is raised to a plane figure (its square, 4) and to a solid 

figure (its cube, 8). 

IV. De Falco, 11.15-16 

Shortly after the passage discussed in the previous section, the treatise goes on 

(11.13-16): ‘This is apparently why Plato in Theaetetus went up to 16, but 

stopped “for some reason” at the square whose area is 17 feet, when he was faced 

with (zpos) the manifestation of the specific property of 17 and the manifestation of 

a certain shared equality. ’!? 

Immediately before this sentence, we have a clear discussion of the number 16, 

which is the context of the ‘This is why’ at 11.13. I translate 11.9-13: 

And this number [16; reading oùros with E] is evidently in a sense a sort of mean between greater 
and lesser in the same way that 2 is. For the squares before it have perimeters which are greater 
than their surface areas, while the squares after it, on the other hand, have perimeters which are 

less than their surface areas, but this square alone has perimeter equal to surface area. 

This is true. The square whose area is 16 has four sides each of which is 4 in length, 

so the sum of the sides is equal to the area, whereas larger and smaller squares differ 

in the respects in which our treatise claims that they differ. So when the text goes on 
to talk about ‘a certain shared equality’, this can only refer to the equality between 

the area of this square and the sum of its sides. The mention of 17 is then nonsensical. 
Whether or not ‘shared’ is precisely the correct word here (some of the manuscripts 
give illiterate alternatives for weBexrod, such as uvBerTıxod), the very talk of equality 

shows that the author is referring to 16, since he has just been at pains to demonstrate 
that 16 has equality (as 2 does). It follows that we should read éxxaiSexa instead of 

enrakaidera in lines 15-16: ‘when he was faced with the manifestation of the specific 

property of 16 and of a certain shared equality.’ 

V. De Falco 14.21 

Another simple emendation is required here. The text at present reads (14.20-15.5): 

TEAELOS ye pv iStaitepov TÔv dAAwv Eoriv, Ört où dmo povdôos ébeéis ioo eüplokovra uexpı 
retpados: Aéyw de olov povddos, Tpıddos, E£ados, Sexddos: 7) uev yap povas ds mußunv povdòr 
ion, n de Tpras povadd: Kat dvadı, (7 de Eas povad: Övadı Tpıadı), Seas de povdd: dvası pıddı 
rerpadı. mÂéoy obv Ti 1) rpıuas Exew patverart TH ovverijs elvar rovroıs, ols Kai ion 
Undpyxei‘ 

12 On the failure of this, as of all similar ancient and modern explanations of Theaetetus 147d, 
see M. F. Burnyeat, ‘The Philosophical Sense of Theaetetus’ Mathematics’, Isis 69 (1978), 
489-513.
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Moreover it [the triad] is perfect in a more particular way than the other numbers, because [örı] 

consecutive numbers starting from 1 and going up to 4 are found to be equal. I mean, that is, 

1, 3, 6, 10. 1, as the basic number of this series, is equal to 1; 3 is equal to 1+2; 6 is equal to 

1+2+3; 10 is equal to 1+2+3+4. So 3 seems to have something extra in being successive to 
those numbers to which it is also equal. 

The start of this passage is muddled. Why should ‘consecutive numbers from 1 to 

4° be glossed as 1, 3, 6, 10? All is solved if instead of örı we read ots or, perhaps better, 

örous: ‘Moreover 3 is perfect in a more particular way than the other numbers to 
which consecutive numbers starting from 1 and going up to 4 are equal. I mean, that 
is, 1, 3, 6, 10.’ Then indeed 3 is the only number which is successive to those numbers 

to which it is also equal (see also 18.3-5, 26.15-27.16). 

VI. De Falco, 24.11 

De Falco correctly marks a lacuna in the text (24.8-12): 

ai re ev dÀArjhaus Kai du’ GAArjAwWY ééaipérws pôvw ovuBeBnkviar odpav@ kiwnoeis réooapes 
ai yerıkal, mpóow pev dia Tob Kal’ ékaorov KAiua pecouparypatos,...dvw de dia Tod 
dvapepouévou Umep Tov öpilovra, Kdtw dé bia Tod Òvopévov. 

In his apparatus criticus, de Falco suggests that the lacuna would have started 
émiow dé, but goes no further. Obviously, in a situation like this, one can make no 

pretence at certainty, but the following text is plausible: ômiow de dia rod 
pecovpavmuaros vo yÿv. The whole sentence printed above would translate: ‘And 
heaven has four characteristic movements, which are interrelated and mutually 
dependent, and are special to it alone: forward through the mid-heaven in each 

latitude, {backward through the nadir,) upward through something rising above the 
horizon, and downward through something setting.’ If I stand facing east, then this 

is an adequate description of the apparent movement of the heavenly bodies, as they 
appear to circle around the Earth. 

VII. De Falco, 26.20-1 

In strict mathematical terms, 6 is the only number within the decad which is perfect: 
it is equal to the sum of its factors (1, 2 and 3). However, there are looser senses of 

‘perfect’ according to which not only 6, but also 1, 3 and 10 are perfect numbers too. 

The triad is perfect because it contains beginning, middle and end and because it is 

successive to the numbers to which it is also equal (14.21-15.1, 27.5-7, 44.15-22); the 

decad is perfect because it is the limit of natural number (27.10-15, 83.6ff. — the latter 

passage is from Speusippus, fr. 4 Lang, fr. 28 Taran). 

What about the monad? Basically, it is perfect because ‘it contains everything in 
potential and lacks nothing’ (26.21-27.1), but there is also an argument that it is 

perfect in the strict mathematical sense of the word: ‘For if any kind of thing is perfect 
when it is equal to its parts, then even though the monad has no parts, still as a whole 
it is equal to itself, so it would be perfect’ (27.3-5). The tension, and hence the need 

for justification, in calling the monad perfect in the mathematical sense of the word 
is obvious: if a perfect number is defined as a number which is equal to the sum of 

its parts, then since the monad has no parts, it should not strictly be called 
perfect. 

This tension is also present at the beginning of the section justifying calling the 

monad perfect. The text, however, is acknowledged to be corrupt. De Falco, 

following a conjecture of Ast’s, reads (26.20-27.1): 

8 OCQ
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TpÖTov pev yap dovvderov abrn 1 moväs Teerörnros TpOTOV Twa Exovoa Ev TÔ mdvr’ 
éxew Övvaneı Ev Eauríj Kal undevos mpoodeïobau. 

The chief difficulty here is dovvOerov, which is isolated, as the text stands, and hard 

to explain. The best explanation is to understand év and translate with concessive 
force: ‘Firstly, although the monad itself is incomposite, it has a kind of perfection 
in containing everything in potential and in lacking nothing.’ 

I have no doubt that this is the sense required, but we can find it more easily in the 

following text: mp@rov uev yap dovvOerov dv Tt aurn % movds… In the first place, it 

is easier to give a participle concessive force if it is explicit in the text than if it is merely 
understood. In the second place, this suggestion does less violence to the manuscript 

readings, which vary between edovvderw povad:, dovvlérw novadı and dvev auvdcrw 
wovdßı, all of which are followed by 1 aurn povds. It is quite conceivable that the final 
—v of doúvderov, followed by öv 7, could have been corrupted to povdd:. 

VIII. De Falco, 28.10 

Here is the context (28.4-10): 

érrei dé povddos ava péoov Kai éBôouados kußırwv xwpiwv Kußırös 6 8’, EIKOTWS, Kpıainov 
pddvora tis éBôouados Ev Tois dppwornpacw ovons, émdnAdtepov oi iarpoi, kadarep 
‘Inmoxpatns, nv Terpada Aéyouor kowwvoÿoar 6Aooxepeotepov ws TH EBdopdd: Ev TH Sia 
mdvrwy évepyeia, eire Kal dÀÀws ovvanrouevn TH EBdopads dexdda Amoredei Terdprmv 
KuBixis TeTapTys Xwpas TapeKTLKHY. 

This sentence is typical of many in ThA: it seems to defy comprehension at first 
(and second) sight. It translates as follows: 

Since 4 is cubic and lies mid-way between the cubic places of the monad and the hebdomad, it 
is not surprising to find doctors like Hippocrates (for the hebdomad is particularly critical in 
illnesses) manifestly saying that, in the real world in general, the tetrad has broad links with the 
hebdomad ;!? and besides, the joining of the tetrad with the hebdomad makes the decad fourth 

and gives rise to a fourth cubic place. 

Clearly, the sentence takes something for granted, and if we do not know what it 
is that is being assumed, the sentence is opaque in the extreme. More to the point, it 
seems that some scribe also failed to understand it, and introduced a slight error. 

The immediate context provides no clues at all as to what is being assumed: the 
sentence is an isolated paragraph among other similarly isolated sentences, each 
making a new point about the tetrad. However, once we see what is being assumed, 

things start to fall into place. 
The Neopythagoreans were fascinated by the fact that in the series which start with 

1 and proceed by doubling or trebling, etc., square and cube numbers fall at regular 

intervals.!4 The double series is 1, 2, 4, 8, 16, 32, 64, 128, 256, 512; the treble series 

is 1, 3, 9, 27, 81, 243, 729, 2187, 6561, 19683. In these series (both taken up to ten 

‘places’), squares fall at the first, third, fifth, seventh and ninth places, while cubes fall 
in the first, fourth, seventh and tenth places. 

This is obviously the missing context of our puzzling sentence. The medical 

application of these series, which our sentence mentions in passing, is also given in 

ThA (68.11-70.22); but since that is a passage with its own textual problems, I reserve 

discussion for later. 

18 See e.g. Aphorisms 3.24: ‘In the progress of a disease, the fourth day in every seven-day 
period is significant.’ 

14 In our treatise, see 54.13-55.1 and 68.11-70.22. Otherwise see e.g. Theon of Smyrna 
34.16ff. (Hiller), and Nicomachus of Gerasa, Introduction to Arithmetic 2.20.5.
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To annotate our sentence in this context, the first part refers to the fact that the 

first, fourth and seventh places in such series are ‘cubic places’ (i.e. places where cubes 
fall). The last bit is somewhat more obscure, but certainly refers to the fact that the 

cubic number which occupies the tenth place is always the product of multiplying 

(‘joining’) the cubic numbers which occupy the fourth and seventh places. 

All is now clear — almost. The rerdprnv in the last clause is nonsensical. To say that 
the combination of the fourth and seventh cubic places ‘makes the decad fourth’ at 
best refers to the fact that the tenth place contains the fourth cube in the series, but 

that both strains comprehension and is adequately covered by kuBukÿs Terdprns 
xwpas mapextixyv. The reraprnv must be excised, or (perhaps slightly better) 
changed to reraprns while the second reraprns is excised. In either case, it looks as 
though a careless scribe has allowed a word to be repeated. 

IX. De Falco, 32.20 

In the course of discussion of the pentad, the five regular solids (pyramid, cube, 

octahedron, dodecahedron and eicosahedron) are inevitably quite often mentioned. 

At the point with which we are concerned, they have just been listed, and then the text 

goes on: wv ú ovykopÜpwaois madw Tv Bdoewv eis Tov mevrados Öurhacudberar 
Aoyov, ‘the sum of whose bases, moreover, is doubled up to the principle of the 

pentad’. I can make no sense of this at all. The sum of the bases or faces of the five 
regular solids is 50 (4+6+8-+12+ 20), so one can see intuitively that there might be 

something here relevant to the concerns of our author (who is here embellishing on 
Anatolius 33.10 [Heiberg]). But why should 50 be said to be doubled ‘up to the 
principle of the pentad’? I suggest that we read [eis] Tòv mevrddos ÖekamAaoudLer 
Aoyov, ‘is ten times the principle of the pentad’. This at least makes sense, and the 

periphrastic use of Adyos is familiar from elsewhere in ThA (e.g. 2.20, 30.9, 66.22; the 

middle reference is again from Anatolius). 

X. De Falco, 35.8 

This is close to the beginning of a lengthy excerpt from Nicomachus on the relation 

between the pentad and justice. He begins here by defining justice in general as ‘that 
which gives what is appropriate ékdory and governs equality in the soul’. There is no 
reference for the feminine &xdorn. The virtues have just been mentioned in the 
previous line, but the notion of justice giving what is appropriate to each virtue 

(including itself?) is difficult to make sense of. One’s suspicion that the neuter éxaorw 

is required is corroborated when we find, at 37.1, that throughout this passage 
Nicomachus has been bearing in mind the ‘Pythagorean’ definition of justice as ‘the 
power of repaying what is equal and appropriate, being encompassed by the mean of 

a square odd number’. The formula is general; the neuter ékdorw in 35.8 retains the 

generality. 

XI. De Falco, 41.3 

The pentad is called ‘Nemesis’, Nicomachus informs us (40.19), and to back up this 

attribution he explains how things are distributed (véeu) in five-fold ways. There are 
five elements (40.20-1), and the heavenly bodies have five movements (40.21-41.2). A 

different set of five movements among the heavenly bodies is supposed to be given in 
41.2-3: 

+ \ » 2 [2 A \ " nn a © + = a 

eita Ta Kar’ émikuxAov ormpıynois Övalv 7 mporodoud N dvarodoud, Omaddrnre mâ TŸ 
Kata gow:
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This would translate: ‘Further, (it distributes (véue, 40.19)) those heavenly bodies 

which are on epicycles to two stationary modes, or to progression, or to retrogression, 

in one natural regularity.’ 
There cannot be the slightest doubt that there is something wrong with this text. It 

is not just that it is difficult to derive a five-ness from it; more to the point is that the 
Greeks were well aware,'® and developed the theory of epicycles to explain, that some 

of the ‘planets’ appear to move irregularly: they go forward for a while, but then 
appear to loop back on their trail (go retrograde); the two stationary modes are those 

between progression and retrogression, and vice versa. However, the sun and moon, 

as the Greeks were by the same token equally well aware, do not have irregular 
motion: they proceed smoothly, and the standard word for their smooth procession 

is öuaAorns. I therefore think that it is necessary to read (ra 5€ un) öuaAdryri: the 
planetary movements are five-fold because those on epicycles have four movements, 

while those which are not on epicycles have a single regular movement. 

XII. De Falco, 46.4 

The sequence of thought of the surrounding passage is, as the text stands, hard to 

follow. Nicomachus is trying to link the hexad with the soul, so that he can argue that 
just as the soul informs matter, so does the hexad. His basic tactic in this passage is 
to argue that the soul is ‘harmonic’, and so is the hexad. Thus, at 45.16-46.4, he 

claims that the soul unifies and makes harmonious the warring components of the 
physical body. Next he argues that the hexad is intrinsically concerned with ‘the 
elementary principles of harmony’, the sesquialter (3:2) and sesquitertian (4:3), or 

musical fifth and fourth, because they require respectively a half and a third, and 6 

is the first number to contain and bring into harmonious association its half (3) and 

its third (2). 

As the text stands, these two stages of the argument — the bit about the soul and the 
bit about the hexad — are connected by a comma followed by ei ôé ye at 46.4. There 

is certainly something wrong with the dé, as de Falco notes in his apparatus criticus, 
because in what follows there is no conceivable apodosis to a conditional clause. But 
by suggesting that the ôé be omitted, de Falco is making the argument about the 
harmony of the hexad part proof of the argument about the soul, which is highly 

illogical: the fact that the sesquialter and sesquitertian entail a half and a third is no 

conceivable proof of the soul’s making bodily components harmonious. 

I suggest that the two stages of the argument need to be kept more distinct. Since 

something is wrong with ei Ôé ye anyway, these are the words which attract 
emendation, and &rı Ôé does the trick. We then get a passage with a clear train of 
thought: the soul makes harmonious the physical components of the body 

(45.13-46.4); moreover, harmony is based on the sesquialter and the sesquitertian, 

which are subsumed under the hexad (46.4-13); therefore, the hexad is the number 

of the soul (Q.E.D.). 

XIII. De Falco, 51.6 

51.4-25 contains a most methodical and careful argument: 

amo yap povddos ovveyijs, Héxpis éfddos n mpdodos, amo de é€ddos Emi rav ÖurAaotwv 7 
povou, amo de ToÚrwv n eis mdvra Ta Ga Suareivovoa xabdppoars, émi Ôè yovpóTnros 
Eerraunvwv Kal évveautvwv Kai pdddov: édv te yap (karà Ta Wvxikà ÖVo àmoxereüuara 

15 See e.g. T. L. Heath, Aristarchus of Samos (Oxford, 1913), G. E. R. Lloyd, Greek Science 
After Aristotle (London, 1973).
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dımAdana Kai TpurÀdora) 9 mpoBaois amo €£dôos dıa Öwderddos xwpn SimAaatws, édv Te du’ 
dxranadexddos Tpınlaciws, ouuTremAÿpwrar ékaorov Öudornpa, wore vo Aaßeiv peco- 
THTAS, THY pev TAÛTÒ bE pet Tv dpa avTa@v dmepexovady TE Kal Ümepexomévmv, Thy dé iow 
pev kar apiOuov Úmepégovoav, tow dé Umepexonevmp, NpoAlov TE Kal Emirpirwv 
Sıaornudrwv Adyous dvadééaobau, (Kai) ka’ ékdrepov mdvrws 7 ‚SmAovuen gpvoerat 
Cwoyovia: Ev uev yap TÔ Öurhaciw TH $' Kai TÔ ıB peoaodévrwv Tob n’ Kai 8, (Kai ra Aexdevra 
Tpavòs drroreheodvruw), TO Ouoû mavrwv avoTnua 6 Ac’ Eddi abEndev exrdpnvov xpóvov 
amorekei Tov TÔv ou‘ njpepdv, ev de THS’ Kai um’ Ta 0’ Kai ra 1B’ueoeuBoAnBévra Kai THY aurnv 
EvaAAaf dppovikijv oxéow àmoddvra, ouykehalawBévra Tov pe’ dmoreet, ös TH adTH ééddr 
aùéndeis Tov Tv 0’ unvav dmodwoer Apıduov, nuepwv ôvra ao’, dore aupoTepous ToS 
Gwoyovuwods ToÚrovs ypôvous nprijodaı THs éÉdôos, ws dv pvyoerdoûs. 

The emendation, or rather addition, that I want to suggest is predicated simply on 

the methodical nature of the argument here. What is said in lines 1-3, where the 

argument is announced, does not fully capture what actually occurs in the subsequent 
lines. The subsequent argument is that when 6 is doubled or trebled, the harmonic and 
arithmetic proportions gained in the series 6, 8, 9, 12 and 6, 9, 12, 18 yield, when their 
sums are multiplied by 6, respectively the total of days of seven-month and nine- 

month children. 
On de Falco’s text the rovrwv in line 2 must refer to the doubling of six; but the 

argument in fact goes on to talk about both the doubling and the tripling of six. 
Accordingly, I suggest inserting kai tpurAaotwy after ÒurÀaotwv in line 1, so that the 

introductory announcement of the argument is fulfilled by the argument itself. The 
omission through homoioteleuton is, of course, a common scribal error. 

XIV. De Falco, 53.24-54.6 

It is worth printing the whole argument (53.7-54.6) which provides the context of 
these difficult lines :!° 

THs obv Tod S’ dpiOuod dPdcews drareıvovons mus eis Wurts ovyyéverav Kai eldomoinow, 
ovAAnttika dv Kai Ta Umo IlAarwvos Aeyopeva eis ToÛTov TOV Tpomov eùpebein: TO yap 
ovyKpysa, ad’ où 7 THs Yuxoyovias Siavopy Kai TÔv uexpıs Enraraeıkocamiaciwv poupdv 
anooracıs, E£adıröv Kal Kar’ aùròv Umdpxet eis oùdèv GAAO dmıödvra 7) eis aùrijv THY mepi 
e£ados bd’ mudv Aexdeioav löudrnra. Errei yap alrn où povov dpruomeplaoov Tis povddos 
évapyés Eorı mpò Tv GAAwY opolwpa, TPWTIOETN Evavrımvunouueva Kal dvrwvvpoûvra 
éxovaa Ta nöpıa (rpérov uev B', ia dé y’, ékrov a’, 6Aov dé 54°), GAAG Kai Tob rpwTou Kar’ 
Evepyeıav mepioooû Kal Tob 6poiws äpriov avy Kpysd éoruw dpa Kai Npov a ToÛro y.ovn do 
mavrwv TÔV évròs derdòos, ware Umdpxew Tpaves TIS dpeplorov ovalas Kai THs LEPLOTYS 
Hiypa, Erepoumkns be à dvruxpvs mp6 TÔv dAAwv, Övddos TobTo ovK eddy € éxew vonLouevns, 
Kal mpos rovrois orepeòs mp&ros appar mepusparat, Kai ei okaÀmvós, AAA’ obv TpıxY 
Ötaararòs da ras neoornras 1 &Aaxiorn ovumacdv Kat’ aÖrijv rois Te tous repeat Teleiws 
e£eralouevwv, eikdrws 51a ravra Taûra TO képaoua 6 IIÀdrwv ouvekepdoaro, mpWToV pév 
Tis Tob Anepiorov ovatas, Öevrepov S€ THs mepiorns, Tpirov dé THs EE auhoiv, iva SVo övra 
tpita kaf’ exdrepov dmdpyy 7) Tpia Kara avrıdıaoroAnv Öurrd, ioov TH Sis Tpia ÿ rpis vo, 
TEPLOOOV Kai GPTLOV Kal dpruomépiooov, Terpdywvos, ETEPOMYKNS. 

The textual difficulties of this passage lie in the last 5 lines, on which de Falco’s 

comment, with a dryness which only an apparatus criticus permits, is simply ‘vix 

intelligenda’. 

The unknown author of this argument is trying to support his association of the 

hexad with yvyoyovia, which has been running for several pages, by reference to 

Plato (Timaeus 35a-b). This is done at both a particular and a general level. In 

particular, since Plato’s psychic mixture is composed of divisible and indivisible 
being, and the hexad is composed of divisible even number and invisible odd number, 

18 | have changed rod at line 54.3 to rÿs, as de Falco himself suggested in his apparatus 
criticus. 
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then the association between the two is claimed to be reasonable. In general, the 

hexad is the first heteromecic number, the first solid number (it is called ‘scalene’, 

which is one of the varieties of solid number, at 48.5-6), and the first perfect number. 

As the ruôuyv of all these series, it is an especially venerable number and worthy to 

be associated with #uyoyovta. 
That this is what is going on in this argument is clear enough from a glance at the 

text. But we must face up to the problems which make the concluding clauses at best 

murky and at worst incomprehensible. I have three emendations to propose. 
The problems start with the attribution of solidity to the hexad (lines 11ff.). Down 

to ueodrnras, we are all right, though some interpretation is needed: ‘And in 

addition it has been discovered to be the first solid number (even if scalene, 

nevertheless it is three-dimensional because of its means).’ This is presumably an 

obscure reference to the idea, familiar from Timaeus 32a—b onwards, that a solid 

requires two means. 

The next clause presumably refers to the fact that 6 is the smallest perfect 

number — ‘the smallest of all the numbers which fall under it and are completely 
counted by their own parts’. But in order for this to be clear, we have already taken 

this as a separate clause. The easiest emendation to effect this is to assume that a 

connective de has dropped out between 7 and &Aaxiorn. In this way, we get sense out 
of the words, and provide a clause which is on a par with the other clauses which 

make up the argument: the list of attributes of the hexad is contained in a long 

subordinate clause introduced by €rrei in line 5 and proceeding by a variety of 

conjunctions — ov góvov (line 5)... dÀÀa kat (line 7)... de (line 10)... kat mpôs rourois 
(line 11), and now also 8’ (line 12). 

Immediately following this passage, the argument continues: ‘For all these reasons, 

Plato blended the mixture in a reasonable way (the first ingredient being indivisible 
being, the second divisible being, and the third the being which consists of both 

together, so that two things may each be third (rpira) or, conversely, three things 
two-fold (S:77d)), as being equal to 2 x 3 or 3 x 2.” The whole sentence, and especially 
the mention of multiplying 2 and 3, surely make it clear that zpirra, ‘three-fold’, 

must be required in line 15, not rpira. 

Finally, I can make no sense of rerpdywvos, érepouryxns in line 16. It has just been 
claimed that the hexad is érepouryxns par excellence (line 10), but it is nowhere 
claimed (how could it be?) that it is a square number. Moreover, there is no masculine 

noun around with which these two adjectives could possibly agree; we have just had 
a string of neuters agreeing with xépaoua in line 13. I suggest that rerpdywvos, 
Erepounkns be excised. They are presumably a gloss which has crept into the text, 
though it is hard to see how rerpdywvos arose even as a gloss. 

XV. De Falco, 57.5-6 

Nicomachus is suggesting a number of reasons for the hebdomad having Athena’s 
epithet of ‘forager’ (dyeheta). The final reason, which is said to be ‘more 
Pythagorean’ (56.13-14), is that holy men like Zoroaster called the stars ‘flocks’ 

(dyéhas, 56.15; &yélovs, 57.4), there being, of course, seven primary ‘stars’ — the five 
visible planets, the sun and the moon. This in turn led these holy men, ‘by the 

insertion of the “g”, to call the stars “angels” (xara mapeumrwow de roû ydupa 
épOapuévws dyyéhovs)’. 

As the text stands, Nicomachus is somewhat scathing about this move from 
dyéhovs to dyyélous: he says that they ‘corruptly’ (€6@apyévws) call the stars
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‘angels’. But this scathing tone cannot be correct. Apart from the general 

consideration that Nicomachus was a Pythagorean, and that he himself says that this 

is an attribution of which the Pythagoreans approve, he also goes on to agree that ‘the 

hebdomad is in this respect most truly ayyeAia’ (57.8-9). Accordingly, I suggest that 
we change edBapuevws to ébôapuévou: ‘By insertion of the lost “g”, they call the 

„> 
stars “angels”. 

XVI. De Falco, 68.9 

The excerpt is from Nicomachus; the context is a list of seven-fold things (e.g. the 
seven ‘black’ internal organs, the seven channels in the face). At 68.7, he turns to 

geometrical research (68.711): 

Kal év yewuerpikais oxepeow Era eiôn TÔv map’ aùroîs dpxòv, onpeiov ypauum Emibaveia 
ywvia oxÂua orepeòv émimedov, Kai ÉnTà (TA) TÔv aToLxeLwTav éÉerdoeis Emdexonevwv 
mrÀnpoûvrau rprywvou yap ywviaı Tpeis Kal mAevpai ioa Kai aùrò TO éuBadov Ev. 

Editors recognize that there is something wrong with orocyetwrav in line 2: 
reference to ‘writers of Elements’, which is what the word means, seems entirely out 

of place. Ast suggested orotyerwders, according to de Falco’s apparatus criticus; but 
de Falco omits to mention Ast’s other suggestion, oroıxeiwö@v, which is, I believe, 

far closer to the correct reading. 
Whatever the clause kai Errra...mAnpoüvraı means, it is supposed to be explained 

by what follows, as the introductory ydp shows: ‘For a triangle has three angles, an 

equal number of sides, and its area is single.’ Now the triangle is frequently called, 

not quite oroıxeiwöes, but oroıxeiwöcorarov, the most elementary plane figure: 
compare, for instance, 18.20 and 22.7-8. Neither of these two passages is definitely 
excerpted from Nicomachus, but if a Nicomachean parallel is required, Introduction 

to Arithmetic 2.7.4 may be cited. It makes sense, therefore, to suggest orouger- 

wöeorarwv as the probable reading. All we need now is a sense of wAnpotobat 
which fits, and it is surely not too far-fetched to think that it can mean ‘be the 

Anpwua (sum) of’. The clause as a whole now reads: kai émrà rüv orouger- 
wÔeordrwv éÉerdoes émiôexouévwr mAnpoüvraı (omitting (ra), which was de 
Falco’s attempt to solve the problems of the clause). This means: ‘And seven is the 

sum of the most elementary to admit investigation.’ Geometrical investigation has 

just been mentioned in the previous line, and the author goes on to provide the 

sum — three sides plus three angles plus one area makes seven. 

XVII. De Falco, 68.20-69.3 

This is a most difficult passage (witness de Falco’s ‘corrupta videntur’ and ‘vix 

intelligenda’), and it would be foolish to claim to have written the last word on it. 

The anonymous author is relating tertian and quartan fevers to the ‘ proportionate 
series’ which start with the monad and either double or treble into the successive 
stages. We have already noted (Section VIII above) the regular spacing of squares and 
cubes in these series. Our text mentions this fact (68.17-19)!? and relates it to tertian 

and quartan fevers. Tertian fevers occur every other day, and so fall in the equivalent 

places to those occupied by squares in the series; quartan fevers are likewise 

analogous to cubes. 

The author wants to make this analogy even tighter by claiming that somehow 

tertian fever is like squares, and quartan fever is like cubes. Quartan fever is related 

1” I suspect that we should add «ußwv de pôvwv 8’, in 68.19. 

9-2
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to cubes in 69.6-8: cubes are stable, and so is quartan fever (see 27.16-28.1 and, for 

instance, [Hippocrates], On the Nature of Man 15). It is worth noticing how quartan 

fever is related to cubes before turning to the troublesome passage where tertians are 

related to squares, not only because it at least is clear, but also because it shows the 

vagueness and speciousness of the type of connection the author is trying to 

establish. 
The indubitably corrupt Greek of the sentence where tertian fever is related to 

squares is as follows (68.20-69.3; note that the genitive is governed by perégovow in 

69.4): 

idod yap TOD pév Aeyouevov Tpıralov Terpaywvw dora Oporovudvov dia TO Enımedwv 
Tplywrwv kardpxeuv, WY TO ouuuerpôrarov Terpdywvov iodrmra Gphoywviou Kai TAEUPwY 
EXEL, Kal mpôs avTO EvOUveTaL. 

If it is worth attempting a translation of such garbled Greek, it would be somewhat 

as follows: ‘Tertian fever is particularly like a square because a square [or the fever] 

is the source of plane triangles whose most symmetrical [or commensurate] square has 

equality of rectangle and sides, and is made regular in relation to itself...’ 
Alternatively, the last bit could be ‘...whose equality of rectangle and sides the most 
symmetrical square contains, and is made regular in relation to itself’. 

There are several questions raised by the passage. The first oddity is the claim that 
a square is the source of triangles. Could émimédwv Tprywvwv mean ‘the areas of 
triangles’? It does make some sense to say that a square is the source of the areas of 
triangles, in so far as a common method for determining the area of a triangle is to 

extend it into a rectangle and halve the area of the rectangle. But I defy anyone to find 

this consideration helpful towards making sense of the passage. Therefore, émimédwv 
tprywvwy does mean ‘plane triangles’, as it appears to, and an emendation is 

suggested by the fact that no Pythagorean would say that squares were the source of 
triangles, but rather the other way round: triangles were taken to be the source of 

squares because the addition of any two successive triangular numbers makes a 

square number. This is standard Pythagorean doctrine (see, for example, Theon 

41.3-8, Nicomachus, Introduction to Arithmetic 2.12.1). Alternatively, and equally 

Pythagorean, triangles were taken to be the source of squares on the authority of 

Plato’s Timaeus, where the squares which form the faces of the cube of the element 

earth are formed from four isosceles triangles (55b). I therefore tentatively propose 

the reading <é£> èmimédwv rpıyavav — ‘tertian fever is particularly like a square 
because a square originates out of plane triangles.’ The omission of é€ before éz- by 
haplography is easy to understand, given the close resemblance of & to ZI. 

Questions still remain, but one further simple emendation will help a great deal. If 

instead of òpbBoywvtov we read òpbijs ywvias, then the rest arguably falls into place. 
The text would now translate: ‘Tertian fever is particularly like a square because a 

square originates out of plane triangles, whose equality of right angle and sides the 

perfectly commensurate square contains, and is made regular in relation to itself.’ 

A little earlier, I mentioned two possible ways in which triangles are the elements 

of squares. It now rather looks as if the Timaeus model is the more relevant, since it 

forms squares out of equal right-angled triangles, rather than out of two unequal 

triangular numbers. 
The final question, of course, is what on earth all this has to do with tertian fever. 

If we now recall the loose reasoning in the sentence where quartan fever was related 

to cubes, the answer is that it need have very little directly to do with tertian fever. 

In short, it seems that tertian fever is related to squares only because squares are 

formed of triangles and both triangles and tertian fever are three-fold.
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XVIII. De Falco, 76.8-9 

Nicomachus is giving two reasons for calling the ennead a limit. The grammatical 
construction of the second reason (76.911) is clear: it is öıa ro with the infinitive 
(avaorpedeıv). The construction of the first (76.7-9) is currently far from clear: we 
have both éi roö with an infinitive (eivaı) and a perfect indicative (ouuBéBnke): 

a * 

où yap uóvov émi Tob én’ Evvarov Tovou umkerı eivar ouußeßnke Adyov mepaıtepw povarKov 
Emiuopiws. 

It is tempting to delete éi rod as reduplicating em’ évvdrov. Ast chose this solution, 
in conjunction with the addition of a necessary örı or the like after uóvov. But the 

manuscript P (as reported by Ast, but not in de Falco’s apparatus criticus) reads 

ovußeßnkev; and I am more tempted to read ouuBeBnxévau, as the infinitive governed 
by ei rod, and in turn governing efvat. The only alternative idea which occurs to me 

is to read &rreıön instead of èri rod. 

Teddington, Middlesex R. A. H. WATERFIELD 

APPENDIX 

I list here, for the sake of completeness, those places where I prefer the reading of 

some other scholar, or of some manuscript, to that of de Falco’s Teubner text. For 

these and other suggestions made since the original publication of the Teubner, see 

Klein’s notes in the second edition of the Teubner (1975), pp. xxvi-xxviii. 

2.19 77) (de Falco); 3.9 adrd (Ast); 4.3 rf kad’ Ekaorov üÀn (de Falco); 5.22 apxrjs (older 
MSS.); 7.3 örı (Oppermann); 7.16-17 rò auro (Dodds); 9.3 avornuarı (Ast); 9.12 dpxú (Ast); 
9.13 émipov7 (Ast); 9.17 yvöpoves (Becker); 10.2 yvwudvwv (Becker); 11.9 oöros (MS. E); 
11.19 rpwrm (Oppermann); 19.17 örı aùrúv (Oppermann); 20.23 [kad] (de Falco); 22.11 
émimédwv (some MSS.); 25.19 keda (Wechel); 31.7 ër: (Oppermann); 38.2 rà dzrò rv (de 
Falco); 38.14 mpös rnv mAdorıyya (Delatte); 40.4-5 [kala kat 76 roû o’] (Oppermann); 42.9 
mpovo.a, (cf. J. Dillon, The Middle Platonists [London, 1977], p. 360); 44.4 èmireloûs (Ast); 
44.10-11 rpavórnros (de Falco); 45.8-9 ei 8:apOpwrixy (Dodds); 47.7 ro n’ (Ast); 47.14 roux 
(Dodds); 54.3 77s é£ (de Falco); 58.9 mpòs auras (Dodds); 58.21 xara raùrd (de Falco); 
60.18-19 exivav evaAwv Kai uudv (Roscher) ; 67.2 ei (de Falco); 69.24 rürwv (Ast); 72.9-13 rijv 
de Ex 300 mpdtwv dpriomepioowv, Tis pèv Suvdpet, tis de évepyela, THY éx Tob B' Kal $- THY 
de ex ÒÚo mpabrwv mepıoowv, Tmep orougedns eis yevwnow KÚBwv odvOeors kaì mp 
avAdaBy, THY Ex Tob y’ Kai €’ To uev mpd adroû… (Oppermann); 73.9 [map’ daov] (de Falco); 
76.12-13 draypdupar: (Ast); 81.14-15 ano Toû Kai TÔv uexpı Terpados elvaı adarnua (Ast); 
81.17 karadaußavouevav (Becker ap. Burkert); 82.19 om. (mep (MSS.); 85.14 nv <8 
(Lang); 86.19 e&js roús (Ast); 87.3-4 yivovra uepn pèv émrd, apıduds de, 6 ve’ (MSS.).


	03451.pdf
	Waterfield, Classical Quarterly 1988



