Ones
Fabio Acerbq

IOPHANTUS ARITHMETICA is a collection of arith-

metical! problems: to find numbers satisfying specific

conditions that are stated in the enunciation.? For
instance, Ar. 1.27 requires to find two numbers such that their
sum and their product are assigned numbers. Each problem of
the Arnithmetica 1s solved by concretely setting out the assigned
numbers (in the case of 1.27, they are given as 20 and 96), by
positing one unknown and by solving the equality (‘equation’ in
our language) resulting from the constraints stipulated in the
enunciation. Apart from this very general approach, there is no
standard method to solve any specific set of Diophantine
problems: the Arnithmetica presents a host of clever tricks and
specific manipulations, which a student gets acquainted with by
simply doing Diophantine problems.

Problem 5.30 begins with an epigram:3

I ‘Arithmetic’ is the ancient denomination of our ‘number theory’. The
discipline explaining how to calculate with specific numbers was called
‘logistic’.

2 The Diophantine writings were edited by P. Tannery, Diophanti Alexan-
drini opera ommia cum graecis commentarus 1-11 (Leipzig 1893 text and transl.,
1895 pseudepigrapha, testimonia, scholia, index graecitatis). A new edition of the
Arithmetica has been provided in A. Allard, Diophante d’Alexandrie, Les Arith-
métiques T-11 (diss. Louvain 1980); it lies unpublished and, even in the
University Library of Louvain-la-Neuve, only the volume containing text
and translation is available. As we shall see, Allard’s edition is no im-
provement on Tannery’s. The Arithmetica was paraphrased in English and
commented on extensively in T. L. Heath, Diophantus of Alexandria. A Study in
the History of Greek Algebra (Cambridge 1910).

31 384.6-21 Tannery; in the manuscripts, the numeral letters are iden-
tified by macrons. The epigram, whose text needs emendation, was studied
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OKTOOPAYUOVG KOl TEVTAOPALOVG XoEag Tig EuiEe

T01¢ OLOTAOTOL TOLETY XPNOT  EMITOTTOUEVOG,
Kol TIUNV GTESMKEV VIEP TAVIMV TETPAYWVOV,

to¢ éntoyBeicog deduevov povddog
Kol TO10DVTO TAALY ETEPOV GE PEPELY TETPAYWOVOV

KINGduevov TAevpov cOVOepo TdV yoéwv:
dote drdotetlov 1oV dkTadpdyovg THSOL oy,

Kol TAAL TOVG £TEPOVG, MO, AEYE TEVTAOPAYUOVG.

The meaning of the epigram is explained as follows:

Nyopocév Tig B’ &vi oivov, €k uév 10D £voc TOV yoéo Spoyudv
n’. ék 8¢ 10D £voc TOV Yoo dpoyudv &, Kol Anédmkey VIEP TAV-
TV TNV 1eTpdynvov aptBudy, o¢ mpog u° &’ énotel tetpdywvov
nhevpay €xovto 10 mARBog 1V xoéwv: drdotertlov Tovg OxTO-
dpdypovg kol TevTadpdyuovg.

Someone bought 2 évii of wine—a congius of the one being
worth 8 drachms, a congius of the other being worth 5 drachms
—and paid for all of them a square number, which, added to 60
units, made a square having the multiplicity of congii as its side:
tell apart the eight-drachms and the five-drachms.*

The underlined pericope contains, untranslated, the term I
shall focus on: évij, apparently a hapax legomenon in the whole
ancient Greek corpus, including papyri and inscriptions. The
passage was paid only marginal attention in the available
critical editions of the Diophantine writings, and has never
been discussed in the literature. The aim of the present note is
to offer such a discussion. Before addressing grammatical prob-
lems, however, it is necessary to briefly present the Arithmetica
and say something about its text.

The Arithmetica was originally redacted in thirteen books.” A

in P. Tannery, “Sur une épigramme attribuée a Diophante,” REG 4 (1891)
377-382, repr. Mémoures scientifiques 11 (Toulouse/Paris 1912) 433-439.

* An algebraic transcription of this enunciation would read: mx + ny + a =
(x + )2, with mx + ny being a square number. In our text, x and y are the
sought numbers, and the parameters m, n, a are the assigned values 8, 5, 60,
respectively.

> So Diophantus himself in his introduction: I 16.6—7.
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large collection of problems arranged in six books is preserved
in Greek.b It is not clear whether such a division exactly reflects
the original Diophantine partition, or rearrangements of the
material have occurred at some stages of the transmission. In
fact, the criterion by which the material of the Greek Arithmetica
1s organized into books is not always obvious, if indeed any
general criterion is at work.” As a consequence of this, not
every manuscript of the Greek Anithmetica has it in six books;
three of them divide Book 4 into two books, at least two other
manuscripts divide Book 1 into two books.? Even if the man-
uscripts in question are late apographs, it i1s by no means
assured that a similar phenomenon could not have occurred in
very early copies. The loose deductive structure of the Arith-
metica has also the consequence of easily allowing unauthentic
material to creep into the text: Tannery deemed problems 2.1—
7 and 3.1-4 spurious, on the grounds that they contain mater-
ial more properly pertaining to the final parts of Books 1 and 2,
respectively, or that they repeat other propositions. Tannery
suggested that those problems were marginalia, coming from a
commentary on Books 1 and 2, that got inserted into the text.”
After comparison with the Arabic text, where problems 6.1—11
are likely interpolations, problems 4.1-2 of the Greek text

6 Four books of problems are transmitted in Arabic translation, referred
to in the titles and the subscriptions as Books 4 to 7 of Diophantus’ treatise.
The sets of Greek and of Arabic problems are almost completely non-
overlapping.

7 Local criteria may apply; for instance, the sixth book contains problems
of quite a distinctive kind.

8 See the description of the manuscripts in A. Allard, “La tradition du
texte grec des Arithmétiques de Diophante d’Alexandrie,” RHT 12—13 (1982—
1983) 57137, at 58-72.

9 P. Tannery, “La perte de sept livres de Diophante,” Bulletin des Sciences
mathématiques 4 (1884) 192—206, repr. Mémores scientifiques I1 73—90, at 80—82,
and Duophanti opera 1 83 and 139 in app. Tannery suspected also problems
2.17-18 and 3.20-21, since they are identical with 1.22-23 and 2.15 and
14, respectively.
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should also be regarded as spurious.!?

There are at least two reasons to suspect the authenticity of
Ar. 5.30.'! First, even if an epigram was a way of enunciating
arithmetical problems or riddles that is well-established in the
ancient corpus,'? 5.30 is the only problem of the Arithmetica that
1s formulated in this way. Second, 5.30 is in fact the last prob-
lem of Book 5, and we have seen that some problems near the
end of other books have been considered later additions by the
editors. On the other hand, the authenticity of 5.30 seems
confirmed by a series of facts: the problem is a truly difficult
one, its contents are homogeneous with those of the problems
preceding it, the style in which the proof is redacted is defin-
itely Diophantine. To reconcile this contradictory evidence, we
might entertain the hypothesis that a late revisor modified the
beginning and the end of the original problem in order to set it
in its present form:!3 it is an easy exercise to do it—to be fair,
the same exercise could successfully be applied to any problem

10 See J. Sesiano, Books IV to VII of Diophantus’ Arithmetica, in the Arabic
Translation Attributed to Qusta ibn Liga (New York 1982) 53.

11 Allard, Diophante 935, deems the problem spurious but I could not have
access to the volume of his thesis where he discusses the issue.

12 Epigrams 14.116-146 of the Anthologia Palatina are arithmetical prob-
lems; 14.126 deals exactly with the life-span of Diophantus. On the
structure of this collection of arithmetical epigrams see P. Tannery, “Sur les
¢pigrammes arithmétiques de ’Anthologie palatine,” REG 7 (1894) 59-62,
repr. Mémotres scientifiques 11 442—446.

13 The bulk of the problem (I 386.5-390.2) bears no trace of the
(fictionally) practical context of the enunciation. On the other hand, the
epigram and the explanatory enunciation contain the only two occurrences
of the verb daotélAw “to tell apart” in the whole Arithmetica. This is a tech-
nical term of the metrological domain and it is not used appropriately in our
passage: it usually features in ‘problems of separation’, where what is added
and has to be “told apart” are unhomogenecous magnitudes like line seg-
ments and surfaces. We find a number of such problems in the pseudo-
Heronian Geometrica, in fact a philological patchwork of disparate collections
of metrological problems, assembled by their editor J. L. Heiberg and
printed in Heronis opera ommia IV: see Geom. 21.9-10, 24.3, 24.10-13, 24.43,
24.46-47.

Gieek, Roman, and Byzantine Studies 53 (2013) 708725



712 ONES

of the Arithmetica. Be that as it may: even if 5.30 was authored
by some later scholiast and not by Diophantus himself (who
probably lived about 150 CE and surely writes in a late Greek),
we may safely submit that the hapax évij was written on purpose
by some Greek native speaker. But was it?

The apparatus criticus of Tannery’s edition is notoriously
unreliable, and one must check his readings against the man-
uscripts. Now, the rich tradition of the Arithmetica (31 witnesses)
can readily be reduced to no more than four independent
manuscripts: Matnt. 4678, Vatgr. 191 and 304, and Marc.gr.
308, the latter in fact containing a recension made by the
renowned scholar Maximus Planudes (11305).!* The readings
are Matrit. 4678, £. 120" eviy; Vat.gr. 191, f. 386Y eviy; Vat.gr. 304,
f. 112r éviy; Marc.gr. 308, f. 244 évij: the only variant is in the
breathing. Tannery, who collated only the first and the last
manuscripts, correctly puts évij in the main text and relegates
the vox nifuli €évij to the apparatus.’ I say “correctly” since the
immediately subsequent correlative €x pév 100 €vog ... €k O¢
100 €vOg ... leaves no doubt as to the meaning of &vij: it is a
plurality of ‘ones’.

The interesting point is how this plural was formed. The only
scholar who has addressed this problem is Tannery, who
translated the beginning of the clause containing évij “Quidam
vinum emit duarum qualitatum,” and who, in his ndex
graecitatis, recorded the term s.v. évij, adding “(ut plurale vocis
&v?).”16 This suggestion is wrong, as we shall see by turning our
attention to the attested plural forms of gv.

14 The most recent analysis of the manuscript tradition of the Arithmetica
was provided by Allard, RHT 12-13 (1982-1983) 57-137, who uncon-
vincingly argues that the first three manuscripts are independent copies of a
lost archetype. A closer look, in fact, shows that the whole non-Planudean
tradition depends on the Matritensis.

15To be fair, also &évij with rough breathing was a vox nikili until now.

16 T 385 and II 270, respectively. Heath, Diphantus 224, translates “a
certain number” and does not add any comment. Allard, Diophante 933,
translates “deux sortes.” His apparatus at 896 does not record any vari-
ants(!) for the évij he writes in his text.
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How to inflect ‘one’ in the plural: a survey of the relevant texts

Admittedly, forming the plural of an adjective whose mean-
ing is ‘one’ looks like doing something self-contradictory, and
we shall see that some ancient grammarians agreed with this
prima facie impression. Yet, there are contexts in which dealing
with pluralities of ‘ones’ is perfectly natural, and this fact makes
In turn necessary to create adequate lexical tools.

The context most conducive to introducing a plurality of
‘ones’ 1s obviously the science of arithmetic, especially in view
of the fact that numbers were conceived as collections of units
(see below). Since nothing has survived of pre-Euclidean
arithmetic, the first author where we read ‘one’ in the plural is
Aristotle. This happens in three passages; in two of them the
immediate context is strictly arithmetical (a number i1s “many
ones”),!” even if they are embedded in more philosophically-
coloured discussions about the potential infinity and about the
dialectic between one and many, respectively. A third passage
introduces a polemical, and more markedly philosophical,
dimension: the targets are unidentified Platonizing philoso-
phers, who claim that numbers have a primary ontological
status, and that the ‘one’ is their principle—yet, Aristotle
replies, it is absurd that there is a ‘one’ which is first of ‘ones’,

17 Ph. 4.7, 207b5-10: oitiov §” 811 10 #v éoty ddraipetoy, 8 1L mep Ay Ev
(olov &vBpwrog el dvBpwroc kal 0d moAAol), 6 8 apBude éotv va mAein
kol o’ dtta, Kot Avdykn othvol £ri 10 ddlaipetov (10 yop tpia kol d0o
nopdvope Ovopatd Eotiy, Opoing 8¢ kol TV EAlwv dp1Budv éxactoc), and
Metaph. 1 6, 1056b20-25: 0btog yop Aéyouev Ev §j moAAd, domep €l Tig elmot
£v xoi &va | Aevkov kol Aevkd, kol Tor pepetpnuéve Tpog o pétpov [xoi 10
petpntov]s obtwg kol to moAAamAdoio Aéyetonrr mOAAG yop ExocTOog O
Gp1Buog 8t Evo kol 811 petpntog EVi ExooTog, Kol Mg 1O dvtikeiuevov @
évi, 00 1 0Aiyw. Here and henceforth, the relevant syntagmas are under-
lined. In the first passage, vopo means “nominative singular” (Cat. 1, 1a12—
15). Since tple and 800 are necessarily in the nominative plural and
nominative dual, respectively, when they are used as a nominative singular
this can be only done by paronymy (Cat. 8, 10a27-b11): see M. Ugaglia,
Aristotele, Fisica. Libro III (Rome 2012) 170.
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as they say, but not a dyad which is first of dyads, and so on.!®
In this text, Aristotle does not resort to the same lexical
material to denote the ‘one’ on the one hand and the numbers
greater than it on the other: he writes 10 &v ugv eivod 11 tpdTOV
TOV EVOV [...] dudda d¢ TOV dvadmv un, unde tpidda TOV
tpradwv: ‘one’ is the substantivized numeral adjective 10 €v,
whereas dvdg and 1pidg are numeral substantives. Aristotle
might well have written!? | évag pgv eival 11 TpdTov 1AV £vd-
Swv or, better still, ) povig pev eivai Tt TpdTov 1AV HOVEdwV,
the noun povég being repeatedly used by Aristotle himself in
the arguments immediately preceding this very passage. Quite
likely, then, the nexus 10 €v ... T@v év@v is intended to streng-
then the connection with the criticized source.

If &v and povdg were used interchangeably by Aristotle?”
and, as we shall see, in the early philosophical tradition, math-
ematical exigencies induced a differentiation of their semantic
range, a move that in its turn triggered further philosophical
speculations about the difference between the two terms.

Before seeing this, one must recall that numeral substantives,
not substantivized numeral adjectives, were normally used to
designate numbers as abstract entities: 1| dvdg instead of T
dvo, N tpog instead of to tplar, etc.?! This happens most

18 Metaph. M 8, 1083a21-27: eici 8 obtot doot 18éag pev ovk ofovton
etvor obte Gnhdg obte g dptduode Tvag obooag, to 8¢ padnuotikd eivot
kol Tovg dptBpode mpdToug TAV Sviav, kol dpyllv odTAV etvot adTd TO Bv.
Gromov yop 1O 8v pév etval T tpdTOV TRV VRV, Momep ékelvol paot, Sudda
8¢ 1dv dvddwv un, unde tp1ddo TAV Tp1adwv: Tod yop 0vTod Adyov TVt
A

19 The noun évég (in the plural form évadwv) was firmly attested in the
philosophical lexicon thanks to Plato Phlb. 15A4~7, where it refers to a list of
four items, each qualified by a suitable form of the numeral adjective eig:
Srav 8¢ Tig gva GvBporov émyepf 1iBecBon kol Bodv Eva kol 10 xoAOV Ev
kol 10 &yoBov Ev, mepl ToVTwV 1AV Evddmv kol TAY Tol00TOV N TOAA
omovdn petd dopécemg dpeioPfimotg ylyverot.

20 See e.g. the discussion of the mathematical number at Metaph. M 6-7.

21 On all these forms see R. Kihner and F. Blass, Ausfiihrliche Grammatik
der griechischen Sprache 1.13 (Hannover 1890) 621-624, §181.
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naturally in number-theoretical contexts, and we read texts ac-
cording to which a criterion that sets the theoretical science of
arithmetic apart from lowly logistic is the use of the numeral
substantives instead of the substantivized numeral adjectives.??
If, as 1s only natural, we find both in strictly arithmetical texts,
their ranges of application were strictly non-overlapping. It
suffices to look at the enunciation of Euclid Elem. 9.8:23
gy &md povddog dmocotody dp1Buot R dvdrloyov GGy, 6 pev
Tpitog and thic novddoc teTpdymvog foton kol ot Evo drodeinov-
1eg, 0 8¢ Tétoptog KOPog kol ol 8o dradeimovteg mdvieg, O O
£Bdopog kOPog Gua kol TeTpdymvog Kol ol Tévte dradeinmovieg.
If as many numbers as we please beginning from a unit be in
continued proportion, the third from the unit will be square, as
will also those which leave out one; the fourth will be cube, as
will also all those which leave out two; the seventh will be at
once cube and square, as will also those which leave out five.

In this sentence, povag is a number-theoretic entity and is
hence designed by a numeral substantive, while the numeral
adjectives count the tokens of a certain object (here the &p1Buot
left out of the series). An enunciation where a numeral sub-
stantive is the direct object of the verb Aeinewv as in Elem. 9.8 is
that of Diophantus 4r. 5.6 (I 322.2-5):

22 See the extract from Geminus in Def. 135.5, at Heronis opera IV 98.13—
18: Aoyiotikn 2ot Bewpio | 1OV &pOuntdv, oyl ¢ tdv dp1Budv, ueto-
XEPLOTIKT, 00 TOV Svitag dpBudv Aoufdvovca, drotiBeuévn 8¢ 10 uév gv og
Hovéda, 10 8¢ apBuntov dc dp1Budy, olov T Tpio TpLdSo lvan kol Té Séka
dexdda, 29’ GV éndyer 1o xotd dpBunTikiy Bewpuoto = beginning of
scholium to Chrm. 165E6, in D. Cufalo (ed.), Scholia Graeca in Platonem 1
(Rome 2007) 173, no. 27. As for late Neoplatonism, see the whole discus-
sion about subordination in sciences at Proclus In Euc. 38.1-41.2 Friedlein,
in particular 40.2-9 (the entire argument relies heavily on Geminus).

2 Fuclidis Elementa 11 194.5-9 Heiberg-Stamatis. Note also the presence of
ordinal numerals and the absence of the article in the first occurrence of the
syntagma &n0 (tfig) povadog; Greek arithmetic avails itself of an unlimited

supply of povédeg: in its first occurrence in each proposition, “a” unit is
taken.

Gieek, Roman, and Byzantine Studies 53 (2013) 708725



716 ONES

eLPElY 1pelc dpBuovg Smog Fxaotog uev otV Aelyog dvddo
molfj tetpdyovov, 6 O6¢ LmO S0 Omowwvolv, €av te Aelym
SUVOLUEOTEPOV, €4V TE TOV AOLTTOV, TOL]] TETPAYOVOV.

To find three numbers such that each of them minus a dyad?*
makes a square, and the «rectangle contained> by two as we
please, either minus their sum or minus their difference, makes a
square.

When numbers themselves are counted, the number desig-
nating the plurality is a numeral substantive, while the number
giving the amount is a numeral adjective.?> In more relaxed
number-theoretic contexts (as in the extract from Domninus
quoted in n.25), and invariably in logistic contexts, the names
of numbers are expressed by numeral letters, preceded either
by a substantivizing 16 or by a 0, which reminds us that we are
still speaking about an &p1Budg. Occasionally, as e.g. in the
Heronian Metrica, the numeral letters are preceded by a plural
feminine article, intimating that one is really counting pova-
dec.26

This brings us back to the mathematical lexicon. Defining
‘number’ as a multiplicity composed of units?’ requires one to
define what a unit is. Elem. 7.def.1 does exactly this job: povog
é¢otv ko’ v €xootov TdV Gvtmv v Aéyetan.?8 This Euclidean

2¢ The numeral substantive dvég occurs 32 times in the Arithmetica and 8
in the Elements, prop. 9.32 (ler), 34 (quater), 36.

25 E.g. Domninus Ench. 8, 108.24-26 Riedlberger: 1®v 8¢ mepittdv ol pev
téuvovton eig Toovg Tvag dp1Buoie, dg 6 07 eic tpeic tprddog, mc o> 18’ €lg
Te Tpelc neviadog kol eig mévie tp1ddoc, Og 6 Ae’ eig £’ EBdounddog xoi €ig
EMTOL TEVTAOQGC.

26 Hero made his choice on purpose, as he himself declares at Metr. 1
praef. (Heronis opera 111 6.4-7).

27 At Elem. 7.def.2: dp1Buoc 8¢ 10 éx povédov cuvyxeipevov nAfBog. The
two definitions are at Euclidis Elementa 11 103.2—4.

28 Among the several definitions attested in ancient writings, Chrysippus’
deserves a mention (Iambl. In Nie. 11.8-9 Pistelli = 2.10, 76.19 Vinel). It
reads povég ¢ott mAffog #v, a paradoxical statement where envisaging a
“unit multiplicity” is a semantic incongruity of the same kind as (and exactly
the inverse of) Aristotle’s resorting to the plural of ‘one’ in his description of
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definition makes clear the difference between the noun-token
and the predicate (év Aéyeron), gets rid of the grammatical
problem of pluralizing the adjective ‘one’, and, finally and most
importantly, by resorting to the stem pov- avoids the defini-
tional vicious circle that would have arisen from presenting the
stem év- (as in €v itself or in €évég) both in the definiendum and in
the definiens. Such a lexical convention is adhered to without
exceptions in the whole of the FElements and in all the sub-
sequent number-theoretical tradition. This fact neutralizes the
possibility that what we read as Elem. 7.def.1 can be dismissed
as irrelevant in that this definition might well have been for-
mulated, and put at the very beginning of the arithmetic books
of the Elements, by forcing a preexisting definition to fit the strict
denotative practice of the treatise.?? It may also be that the
philosophical connotations with which the term évdg was
charged already in early times (not to speak of 0 €v, “the One”
with which every Greek philosopher after Parmenides had to
come to grips) might have suggested turning one’s attention to
novag.®? The latter term almost surely belonged in the notional

ap1Budc as Eva thelo.

29 A circular characterization of this kind was around well before Euclid,
if we are to believe Sextus Empiricus Math. 4.11: v 100 €vog tolvov vonowy
Sratondv Muiv nuboyopikdtepov 6 MGtV enoiv “év ¢oTv od undév yopig
Méyeton v, the syntagma ob undev yopic being exactly the double negation
of the Euclidean k0’ fiv xoctov 1®v dvtov. Note however Sextus’ for-
mulation v 100 évdg vonotv diaturdv “outlining the notion of the one,”
which does not seem to entail a technical, definitional context: the aim of
the reported characterization is only to establish a link between the Basic
Entity (noun &v) and our categorizations (predicate €v)—it remains that one
would have liked to read a 10 before the first v, and that the whole clause is
dangerously near to a wordplay. Doubts about the authenticity of Elem.
7.def.1 are a priori legitimate, since this definition is totally ineffective from
the mathematical point of view and (as a consequence) is never applied in
the Elements.

30 Recall the occurrence at Plato Phlb. 15A6 (n.19 above) and the
fragment (apud Alexander apud Simplicius In Ph. 99.12-16 Diels and apud
Philoponus In Ph. 42.9-17 Vitelli [Philoponus, however, does not mention
any source]), where Eudemus lends Zeno the term évdg for a description of
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and terminological heritage of the early Pythagoreans, but in
this case they did not show themselves very eager to fix a
sharply defined lexicon.3!

This rather plethoric terminological supply needed to be
structured and hierarchized. The task was taken up by
philosophically-oriented writers on technical matters, mainly of
Middle- and Neoplatonic bent. A technical differentiation be-
tween €v and povdg, amounting to that between logistic and
arithmetic and putting due emphasis on the dichotomies
‘intelligible’/‘sensible’ and ‘indivisible’/‘divisible’, can be read
in Theon of Smyrna.?? Philosophically-marked speculations
about the difference between g€v and povdg are attested in one
of the pseudo-Heronian Definitiones, in a section that is a cento
of extracts from Proclus and maybe other Neoplatonists. The
author of this short text regards the €v as an entity which is
“higher” than the povdg, and in fact a principle of it and of the
dyad. The text, however, suffers from a disappointing confu-

t0 toAAd as mAfifog évadwv (Philoponus interchanges the two genera and
writes 10 tAfifog £k nAeldvav Evédwov chyketton).

31 This much is expressly asserted by Theon of Smyrna, Exp. 20.19-20
Hiller: Apydtog 8¢ kol P1hdAoog ddiadpog T0 Ev kol povddo kadodotr kol
Vv povdda €v, and is implicit in the quotation in Iamblichus In Nic. 77.9-11
Pistelli (= 4.86, 146.7-8 Vinel), making up {r.44 B 8 D.-K. of Philolaus: 1
HEV LOVAE GG BV GpyT) 0060 ThvTov Kot Tov PihdAaov (“ob yop Ev? enotv
“apxd mévtov”). But note that the doctrine assigning to the Unity the role of
a first principle is quite definitely Neoplatonic, not early Pythagorean: for
them, the numbers themselves have the status of principle and matter of
everything, their elements being the even and the odd; the elements of the
latter are in their turn the Bounded and the Unbounded (the corres-
pondence is chiastic), while the ‘one’ (which is both even and odd) proceeds
from both of these (Arist. Metaph. A 5, 986a15-21). On this fragment see C.
A. Huffman, Philolaus of Croton, Pythagorean and Presocratic (Cambridge 1993)
345-346.

32 Exp. 19.18-20.4: kol povog toivuv €otiv 1 ToD €vog 18€a | vonth, 1
éotwv Gropog: gv 8¢ 10 év aloBnrolg kb’ £owtd Aeyduevov, olov €ig Tnmog,
€lg GvOpomoc. Hot’ e dv dpyh tdV utv dpBudv N povdc, tdv 8¢ dpBun-
@V 10 §v- kol 10 Ev Gg év aicOntoic téuvesBol pactyv eic dmepov, ody o
Ap1Buov 008¢ dg dpymv ép1Buod, AN d¢ aicOntdv. dote ) uév povoc vontn
ovoa &dioipetoc, 10 8¢ Bv d¢ aicBntov eic dmepov Tuntév.
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sion between €v and £vdc.?® More refined distinctions between
gv and povdg are presented, just after the ‘technical’ one we
have mentioned, again by Theon of Smyrna,’* who explains
among other things why Plato in the Philebus employed évag: it
1s a third species of ‘one’, namely, “a unit participating of the
one” (Lovog netoyh Tod evog).

Neo-Pythagorean authors such as Nicomachus (who does not
even define the povag), lamblichus, Anatolius, and in general
all the arithmological literature, were apparently not interested
in drawing such subtle distinctions, since their philosophical
reference systems did not envisage hierarchies among objects as

33 Def: 136.28, in Heronis opera IV 132.22-134.3: €011 Sropopd povédog
kol &védoc obtmg €medn Eotv év 1ol odowv eidomoulo kol towTHTNG,
kodelton povde. €ott 8¢ Etepdtng kodelton dvdg. fotiv Etépo Lmeptépal
dbvapig, dpyn xown tdv 800 tovTmv, H{Tig wAvto émicToton: atn Ev
Kkodelton. dote 10 Ev Dnéptepdv ot thic povddoc. iotéov 8¢, 811, énedn foti
Sudig kol povag kol to v, Sudig uév adtdl o chpoTa, Lovac 8¢ 1O €180g TO &v
avtolg, gv 8¢ N @boic. The passage (which very likely conflates two char-
acterizations) has no parallels in other authors.

3¢ Fxp. 20.12-19: ot 8¢ kol adTdV To0T@V GpymV TNV HoVAde Poot Ko TO
gv ndong dmnAharypévoy dropopdic dg &v dp1Buoic, pdvov adtod Ev, od 10 v,
ToVTEGTIV 0V TOSE TO MOV KOl S1000pAV TIvoL TPOC ETEPOV EV TPooeIAnedc,
GAL 0hT0 k0B’ ahTO Ev. ot Youp Giv dpym Te Kol pétpov ein Tdv VY’ EoTO
Svtov, koBd fxaoctov TV Svimv v Aéyetar, petooyov Thg mpdTNg 100 EVOg
ovolog te kol idéog, which the sentence quoted above (n.31) immediately
follows. Another point of view on the difference between gv and povdg is
related at Exp. 21.7-19: viol 8¢ &tépav dropopav Thg Lovadog kol ToD Evog
nopédocav. TO Hev yop Ev obte xat’ ovolav dAAotodtot, obte T povadt kol
T01¢ TeP1TTOlg 0iTIdV E6Tt ToD puf dAlotoboban kot ovoiav, olite kotd mo1d-
mro (00TO Yop Hovég 6Tl kol ovy omep ai povddeg moAial) olte kortd: TO
noc6v (008¢ yop cuvtiBeton domep oi povddeg AN povddi): Ev yép gomt
kol 00 TOAAG, 810 kol évikdg kohelton €v. kol yop £1 mopd [TAGTovt Evadeg
efpnvton év PUMBw, od mopd 10 Ev EMEyBnoav, dAAG mapd Thy évdda, Htic
€011 povoc petoyfi 100 évdc. kot mévto dn petaBAnTov 10 Ev TO GpLoué-
vov 10010 v Tfj povddi. dote drapépor Gv t0 Ev thig novadog, 9Tt TO uév
£oTv_Opiopévov kol mépoc, ol 8¢ povadeg dmelpot kol &dpiotot. Note the
adverb évik®g, which scores 554 occurrences in the ancient Greek corpus;
the adjective &vixdg denotes the grammatical “singular,” and so does the ad-
verb in this clause.
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far as their ontological status is concerned. For this reason, and
since the early Pythagorean tradition apparently did not pay
attention to the term, the noun évag has zero occurrences in
these writings.?> On the other extreme of the spectrum, a
vertiginous lexical proliferation took place in the writings of the
late Neoplatonic philosophers. Their ontology included com-
plex hierarchies of entities, each of which had its share of
uniqueness and priority, let us say of ‘oneness’: it was “a system
that, after the One-Good and at the summit of multiple levels
of the intelligible, preserves a place for the ‘henads’.”’%¢ From
this came the exigency of mobilising the widest possible ter-
minological apparatus: €v, &vdg,3” povég—and, what is im-
portant, of inflecting these terms in the plural. Even taking into
account the bias due to the fact that Neoplatonic writings make
up most of the philosophical record coming from antiquity,® it
remains the case that a remarkable number of the TLG oc-
currences of such and related terms come from Neoplatonic
authors. To give some figures, of the 8774 occurrences of the
noun povag, 1011 are in Proclus, 467 in Damascius.?® As is to
be expected, the substantive évdg has the best score among the

35 The only exception, at Theol.ar. 76.14—15 De Falco, is a calembour be-
tween évvedg and £vag just at the beginning of the section on the ennead.

36 Ph. Hoffmann, “What was Commentary in Late Antiquity? The
Example of the Neoplatonic Commentators,” in M. L. Gill and P. Pellegrin
(eds.), A Companion to Ancient Philosophy (Malden 2006) 597-622, at 598.

37 As seen above, there is a reason for the Neoplatonists being fond of this
term: the occurrence in Plato Phlb. 15A6, already an object of exegesis in the
Middle-platonic Theon of Smyrna, Exp. 21.14-16 (it is the underlined sen-
tence in n.34). Note that Syrianus, In Metaph. 183.24 and 194.29 Kroll, had
no problems in recognizing évdg and povdg as synonyms.

38 See R. Goulet, “La conservation et la transmission des textes philo-
sophiques grecs,” in C. D’Ancona (ed.), The Libraries of the Neoplatonists
(Leiden 2007) 29-61.

39 The adjective povadixdg scores 838 occurrences; only 10 of them are
in Damascius, 175 in Proclus. Of the adjective povadiotog there are only 5,
all in technical contexts: Metr. 2 praef. (bis: Heronis opera 111 94.3.6) and Pro-
legomena ad Almagestum (ter: Diophanti opera 11 7.19.23, 8.26).
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Neoplatonists: of 854 occurrences, 398 of them in the plural(!),
420 are in Proclus, 164 in Damascius.*? The fact that both in
Proclus and in Damascius*! we find plural forms of €v brings us
back to the primary object of this note.*?

The plural of €v: grammatical remarks

As to the formal correctness of the plural of ‘one’, we can
start by considering the compound 008(und)-¢ic. In the corpus
of authors writing in Attic, the plural forms 008-éveg, und-éveg
(implying a plural #veg for eig: 008’, und’ #veg), ovdévav,
undévav (008°, und’ evav), ovdeot, undéot (0vd’, und’ éot),
00dévag, undévag (008°, und’ gvag) were currently used.*3 To
be sure, the parallel between eig and 003gig is only a partial
one, as recognized by the late grammarians and lexicographers
even if on the basis of a limited lexicographical record: they
pretended that one of the main differences is that eig does not
admit of plural forms.** We have seen that this is not the case;

40 On the other hand, one finds only 9 occurrences of the adjective
évadikdg, scattered among several authors.

1 Forms of the plural genitive can be found at Proclus In R. I 258.16-18
Kroll (bus), In Te. IT1 143.1 Diehl, and Damascius Pr. I 55.12, 71.11, 11 44.1
Westerink, In Prm. IV 83.24, 90.22, 134.4 Westerink. The several occur-
rences in [Alexander]| (immo Michael of Ephesus) In Metaph. 765.14-17
Hayduck, and Simplicius /n Ph. 504.34-35, 505.15, are all included in com-
ments on the first and third Aristotelian passages given at nn.17—-18 above.

#2 Note also the 861 occurrences of évotng, mainly in writings on
theological subject. A corresponding adjective *¢votikdg is not attested.

3 See Photius Lex. O 612 (III 119 Theodoridis) s.v. 008éveg: 10 nAnBuvri-
kOv 10910 60VnBeg T0lg mokaolg: kol 0Vdévav Kol 00déct kol 00dévag. In
the corpus, I did not find occurrences of plural neuter.

# See Choeroboscus In Theod. IV.1 205.13-25 Hilgard (differences be-
tween gig and the el of 00-8elc), in particular 205.20-23: tpitov 8¢ d11 10
Hev €lg ovk emdéyeton mAnBuvikd: 00dE yop Aéyouev ol Evec (Gtomov yop
Tov &va tAnBOvesBon): 16 8¢ Seic émdéyeton nAnBuvtid - Aéyouev yop ol
00déveg T@V 008Evev T0lg 00déct. We find the same in Efym.Magn. 305.9-17
Kallierges, in particular 305.13-15: 10 pév eig ovte dvika éxet, odte mAN-
Buvtikd- 16 88 00delc kol dvikd #xel kol TANBvVVTIKG, 01 00dévec, TOV OD-
dévav. The same opinion is given by Theon of Smyrna, Exp. 21.13-14 (cf.
n.34 above): &v yp €071 kol 00 TOAAG, S10 kol Evikdg kodelton Ev.
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our information concerning the neuter €v can be summarized
in the following terms:

1) Morphology: the plural of €v, evog is €va, évdv, as expressly
said by [Alexander] when commenting on Aristotle Metaph.
1083a21-27 (n.18 above).*> Also everyday Attic, for expressive-
ness’ sake, employed the resource of the plural of ‘one’ in
specific phrases.*6

2) Accentuation: gv is monosyllabic, hence plural gva, évov
(dative *¢o1, unattested).*’

# [Alexander| (Michael of Ephesus) In Metaph. 765.14-16, ad t@v évév of
Arist. Metaph. 1083a25: toutéott T@V povAdmwv (T0 Yop <Evdvy €k Toh £,
évéc, 1 evBeto v TAnBuvTicdY T Evar kol 1 yevieh TV tAnBuvTikdy Tdv
Evdv eidnnTon).

6 Suda O 830 (II1 581.11-12 Adler = Aeclius Dionysius Attiké ovopato O
38 Erbse = Photius Lex. O 624 [III 121] s.v. 008’ D¢’ &vev): Attikol dvti
100 v’ 00dévev Aéyovow vrepPifalovtes. The hyperbaton refers to the
deplacement of the preposition brd. It is tempting to correct the accent of
gvav to év@v, since in this way the witz is more effective (see also the
following note): as it were, a hyperbaton from “by no-one” to “not by ones”
and not to “not by one.”

#7 But the manuscript tradition hands down &vev as a plural genitive at
Proclus In Ti. 1T 147.1.6 and Damascius Pr. I 71.11 (the latter is corrected to
évav by the editor). J. Combes, in a note (at 152) ad Damascius Pr. I 55.12,
somewhat rashly asserts: “Inutile de dire que le choix est arbitraire, puisque
Damascius n’écrivait pas les accents, et que la forme n’existait pas dans la
langue vivante.” Of course, the choice is not arbitrary: there were accen-
tuation rules in Greek antiquity—it suffices to think of Herodian’s (late
second century) KafoAh npoc@dic—and the change from pitch accent to
stress accent that was about to be accomplished in Diophantus’ time made
even more urgent the need to fix precise accentuation rules. Another matter
is the evidence about written accents contained in late-antique papyri or in
early (majuscule) Byzantine manuscripts—the earliest dated MSS. displaying
a complete system of accentuation are Vat.Barb.gr. 336 and Vat.gr. 1666,
both ca. 800. Now, given the highly technical character of our text, it is
quite pointless to refer to the ‘practice’ (in fact, quite a variable one) of ac-
centuation in literary papyri, a practice almost exclusively limited to poetic
texts—see however C. M. Mazzucchi, “Sul sistema di accentazione dei testi
grecl in eta romana ¢ bizantina,” Aegyptus 59 (1979) 145-167—what matters
is what we find in technical texts. Important mathematical papyri such as
the first-century P.Vindob.gr. inv. 19996 (PM3 2322: metrological problems)
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It seems thus clear that, from the point of view of everyday
grammatical and linguistic competence, the neuter plurals €vao,
ev@dv were considered unproblematic and in fact the most
natural forms. Also for this reason, a form such as &évf] can
hardly be viewed as a plural of €v, as Tannery tentatively had
1t.

Yet, the form évfj in Diophantus is striking both in its mor-
phology and in its accent. One might be tempted to correct the
text, and there are at least two possibilities: correcting to €va or
postulating a different nominal form. As for the first possibility,
in the majuscule grapheme ENH, -H can hardly be a misreading
of -A (so ENH < ENA, i.e. €va): a technical text like the
Anithmetica had every chance of being transcribed in an informal
hand such as the one we see in the fragmentum mathematicum
bobiense,*® and there H is quite dissimilar from A. The grapheme
-NHOIN- might instead be a palindromic quibble arising from
an aural mistake of a late Greek speaker. The transliterator,
who very likely knew the form €vo, could well have introduced
it, thus correcting to ENA (i.e. €va) the presumed mistake. He
could have done this but he did not. There must have been
some hard thought on his part about this stretch of text: the

and the early second-century P.Mich. III 144 (arithmetical problems very
much in the style of Diophantus) are not accented, nor are the astronomical
papyri P.Oxy. 4133—4300a edited in A. Jones, Astronomical Papyri from Oxy-
rthynchus (Philadelphia 1999). The 5®-6% century fragmentum mathematicum
bobiense (see n.48) is replete of abbreviations but bears no accents; even in
the early ninth-century majuscule Par.gr. 2389 (Ptolemy Almagestum), where
no abbreviations are used, the accents were (selectively) added by a later
hand. My choice in the next paragraph of assigning the accentuation of
Diophantus’ Arithmetica to the medieval transliterator from a majuscule to a
minuscule script is arbitrary but is likely to strike near the truth: the accents,
in Proclus” and Damascius’ passages mentioned at the beginning of this note
as well as in the case of Diophantus’ évij, are unlikely to have ancient
authority.

48 This 1s the seriptio inferior, dated to the 5"—6 century, of the palimpsest
Ambros. L 99 sup. (Isidore of Seville Etymologiae), whose pages 113—114 are
reproduced in C. Belger, “Ein neues Fragmentum mathematicum Bobi-

ense,” Hermes 16 (1881) 261-284.
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subsequent €vog and the immediately preceding 800 (note the
[deliberate?] oxymoron &vo [mmmo B’] €vij) suggested to him to
1isolate the grapheme ENH so as to make it a word on its own
and to provide it with a rough breathing, but only his gram-
matical skills made him put a circumflex above the H instead of
resorting to the lectio facilior €vo.

As a second possibility we might postulate, as an analogical
formation of sorts based on its opposite TAfifog, a singular like
*g¢vog, €voug, whose plural should be *gvn, évov, €veot, and
correct the text accordingly by simply changing the accent. Of
course, this amounts to replacing one unattested form with
another unattested form.

We have also seen that the reading évij has a sound manu-
script tradition: it would therefore be unmethodical to correct
the text, in view also of the fact that the tradition is a highly
technical one and that some questioning should have arisen
about a form that does not coincide with those attested in the
philosophical tradition (the plural €va of €v and the plural
forms of évag).

The most economical solution, in fact, is to assign €vi} to an
adjective évig €vég, plural évelg évij, having the genitive plural
év@v as an entry in common with the attested plural of €v and
with the plausible plural of an unattested *¢évoc. The redactor
of our text preferred this form to évikdg, of which he could
have seen a model in évdg > évadikog, but that, in its turn, was
charged with grammatical overtones. An adjective such as évig
évég, instead, widens the semantic range of the numeral €v in
the direction of an attributive, while keeping, in the very clause
in which it is introduced, an exclusive link with the originating
stem (&vA] ... €k pev 100 €vog ... €k 8¢ 1oV €vog ...): what is at
issue are not simply “two units of wine,” but “two singularities/
peculiarities of wine,” that 1s, two qualities of wine (“qualitates”
in the pen of Tannery).

This discussion should not make us forget that a dual of ‘one’
is required in our passage, not a plural. The dual of éviig évég
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should be &vel.* But then, we might well be entitled to correct
the text, postulating a mistake of quality (most likely an itacism)
on the part of some copyist. Against this hypothesis stands the
simple fact that forms of dual are banned from the lexicon of
Greek mathematics; in particular, no dual is attested in the
Arithmetica, where the substantives or adjectives denoting or
qualifying pairs of numbers are always in the plural.>

September, 2013 CNRS, UMRS8560
‘Centre Alexandre Koyré’, Paris
fabacerbi@gmail.com

%9 On the impossibility of forming such a dual (see n.44 above on the
analogous impossibility, alleged by Choeroboscus, of forming the plural),
see Choeroboscus In Theod. TV.1 132.34-38: ndq yop 10 €l kol 10 &v €lg
duikd kAiveoBor ddvovior dvikd &pBud Bewpndivor pn dvvdueva; éov
yop mopoineddcty v duvikd dp1Bud, kol 100 onpovouévov éknintovot kol
ovk &1l onuaivovst tov éva dpBudy, domep kol €x 100 évoviiov 6 8o
apBuog o0 dbvaton évik®d 6p1Bud BewpnBivar. On the “nominative
singular” of d%o and tpla see n.17 above.

50 This note owes very much to discussions with Alessandro Lami.
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