


This is the first study to deal with the history
of Greek mathematics - starting with Apol-
lonius and including astronomy - as part of
the history of literary culture. It attempts

to find out how mathematical works were
presented by original authors (e.g. Ptolemy),
and introduced and explained by commen-
tators (e.g. Pappus who is at the centre of this
enquiry, Eutocius, and prolegomena by late
Anonymi). The manner in which mathemat-
ical treatises were presented and studied is
entirely comparable to that practised ine.g.
philosophy, medicine, biblical and literary
studies - see the author’s Prolegomena (Brill,
1994). Discussion of introductory issues is

a standard feature, and in mathematics the
development from the implicitly expressed
to the explicitly expressed and from there

to scholastic routine is the same as in these
other fields.
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PREFACE

This little book grew out of a paper I was invited to write for a
Festschrift. Because, alas, things got out of hand I have to publish the
results of my enquiries separately. I worked on it from September
1997 to February 1998, adding the indexes later, at the proof stage,
and making a few small changes at the same time. One may note
that ANRW I1.37.5, which according to the announcement is to
contain a number of survey chapters on ancient mathematics, will
appear only a few years from now. This is a pity, because the
contents of this volume certainly would have been a great help.
The reason why I started working on this theme at all is that I
discovered that in an earlier book I had overlooked quite a lot of
important evidence, as is explained in the first paragraph on p. 1
below.

A short version of Appendix 2 was delivered as a Mededeling
(lecture) at the Netherlands Royal Academy on March 9 1998; a
longer version, based on a hand-out containing the more important
texts, was presented in the context of the séminaire Les philosophes et
la philosophie at the Sorbonne on March 26 1998. David Runia
persuaded me to include a revised English version of this piece in
the book. I hope to have profited from the critical remarks made at
these oral presentations.

Thanks are due to friends and colleagues who helped in various
ways. Keimpe Algra, Pierluigi Donini, Tiziano Dorandi, Frans de
Haas, David T. Runia, and Carlos Steel commented on and criti-
cized draft versions, including that of Appendix 2. Petri Mienpai
kindly sent me a copy of his important dissertation on Analysis, a
difficult topic on which we also exchanged e-mail letters. Needless
to say I take full responsibility for such errors as undoubtedly
remain. Henri van de Laar weeded out typing errors and gave
indispensable assistance with the bibliography and proofs. My
student assistants Ivo Gerardts and Johannes Rustenburg indefatig-
ably brought the books and journals I needed from the University
Library. Gonni Runia with her usual expertise again gave the
finishing touches to the camera-ready copy.

Bilthoven, July 1998






CHAPTER ONE

PRELIMINARIES

As I discovered to my embarrassment when it was too late, I failed
to include most of the rich evidence available in the fields of
ancient mathematics, both pure and applied, and mathematical
astronomy, in my study of the so-called isagogical questions and
some further, related issues in ancient commentaries, introduc-
tions, autobibliographies, and similar literature.! (It should be kept
in mind that astrology, not always rigorously distinguished from
astronomy in the modern way,? was viewed as a mathematical
subdiscipline.)? However this omission—which as far as I know

1 Mansfeld (1994), though I mentioned in passing Theon of Smyrna’s
Expositio rerum mathematicarum ad legendum Platonem utilium, and discussed at
some length Proclus’ Commentary on Euclid Elements 1 and the traditions
concerned with Aratus (including Hipparchus). On Proclus on Euclid I have
little to add, and on the Aratea nothing. No mathematical or mathematico-
astronomical literature is listed in the apparatus superior of the first pages of
the edition of Stephanus by Westerink (1985) or mentioned in Hadot (1990a).
Though much has been lost, what has been preserved is impressive, and
without doubt I have missed some things. Diophantus has been excluded
because he has nothing to offer in our present context. Succinct and very
informative (though naturally not up-to-date) overview of ancient authors and
modern editions at Devreesse (1954) 233-43 (mathematics, mechanics,
astronomy), 244-5 (canonics), 252-4 (astrology). Apart from Euclid and Heron
of Alexandria the mathematicians and astronomers are not yet available in
the TLG.

2 Ptolemy for instance in the introduction to the Apotelesmatica argues that
these are equally scientific disciplines concerned with foreknowledge in
relation to the heavenly bodies; see below, Ch. IX 2. See further e.g. Lloyd
(1987) 43. Yet it is not my intention to include more than a few samples from
the vast astrological literature.

3 It is of some interest to quote Simpl. in Phys. 293.11-6 Diels: ‘the ancients
applied the term ‘astrology’ to what is now called ‘astronomy’, because it
would seem that the art of fortune-telling had not yet arrived in Greece. Later
generations made a terminological distinction, applying the name ‘astrono-
my’ to the discipline which studies the motions of the heavenly bodies, and
giving the specific name ‘astrology’ to the art which busies itself with the
effects of these motions on human destiny’ (10 tfig dotpoAoyiog Svopa ot pév
nohotol pfimo TéTe The dmoteAeopatikig eig 1ovg “EAANva, dg éotxev, EMBovong éni thg
vdv xadovpévng dotpovopiog Epepov, ol 8¢ vedtepot dieddvreg todvopo v pév tag
xiviioelg 1dv odpaviov émicxonodoav dotpovopiav kalodot, tiv O& mepl 1a
anotelodpeva &€ adtdv Srorpifovoav dotpohoyiav idiwg énovopdovot.)



2 CHAPTER ONE

has not been noticed by reviewers‘—allows me to play Jekyll to
my own Hyde, since one of the aims of my earlier study was to
try and find antecedents in earlier (even very much earlier)
works for the explicit scholastic introductory scheme, the accessus
ad auctores as it was called in medieval times, of the late Neoplaton-
ist commentators.

As is well known, mathematics and astronomy were taught in
the philosophical establishments of late antiquity; names that come
to mind are Hypatia, Proclus, Ammonius Hermiae, Marinus of
Neapolis, and Simplicius. An investigation of the various kinds of
mathematical literature that are involved not only enables one to
include the evidence in these fields relating to late antiquity, but
also to look for earlier antecedents. As it is, insofar as the isagogical
questions are concerned these other traditions (if that is what they
may be called) provide a number of excellent parallels to those in
the fields of philosophy, belles-lettres, medicine, biblical studies,
rhetoric,® and grammar. The evidence that is available shows that
the study and teaching of mathematics, from the Hellenistic
period onwards at least, was not an isolated affair but is to be under-
stood as being a part of the same cultural traditions as the study and
teaching of these other disciplines.

With two exceptions® the mathematical traditions have not been
studied from the vantage point of the present enquiry. I shall
attempt to deal with original authors such as the great mathema-
tician Apollonius of Perga (3rd/2nd cent. BCE), and the astrono-
mical works of another great man, the philosophically inclined
mathematical polymath Ptolemy of Alxandria (2nd cent. CE), both
of whom make use of isagogical questions in an implicit way that
is nevertheless unmistakable. Heron of Alexandria (mid-1st cent.
CE) was a prolific and technically very competent author in
several fields of applied mathematics, and an author of introduc-
tory treatises;’ in these capacities he, too, raises isagogical issues.

4 Chiaradonna (1997) in his review points out important passages in Plo-
tinus and Porphyry which had escaped me, and so corrects another mistake
by clarifying the position of the latter.

Rabe’s Prolegomenon Sylloge with its important introduction has been
reprinted in 1995. See forther below, p. 122, complementary note 5.

6 Schissel von Fleschenberg (1930), though to a certain extent only, see
below, nn. 202 and 250; Mogenet (1956) is almost entirely correct, see below,
Ch. X 3.

7 For another work, viz. his Commentary, or comments, on Euclid’s
Elements see below, Ch. III 1.
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He also wrote comments, or a Commentary, on the Elements. The
Neopythagorean Nicomachus of Gerasa (later 1st or earlier 2nd
cent. CE) made quite a splash with his Platonizing Introductio arith-
metica, and he and his commentators, both known (one of them
being Iamblichus) and anonymous, are also of some importance.
Pappus of Alexandria (first part of 4th cent. CE), more an inventive
and competent teacher of mathematics than an original mathema-
tician but also a person with an interest in philosophy, in his wide-
ranging Collectio takes these introductory issues into his stride
more or less implicitly as well, and does so quite explicitly in his
Commentary on Euclid’s Elements book X. Part of Pappus’ Com-
mentary on Ptolemy’s Mathématiké Suntaxis, or Almagest, is extant,
and in book VI of the Collectio he deals with other astronomical
works. I shall also look at Theon of Alexandria (mid-4th cent. CE),
in his role as editor of Euclid’s Elements and commentator on
Ptolemy. It might be maintained that Pappus and Theon form a
sort of Alexandrian succession (diadoché), though not necessarily
in an institutional sense® (there is, at least, no evidence for this
assumption). The commentaries on three works of Archimedes
and on Apollonius Conica books I-IV by Eutocius of Ascalon (early
6th cent. CE), one of the numerous pupils of Ammonius Hermiae
(ca. 440-520), will also be included. So will the introduction to
Euclid’s Data of Proclus’ pupil and successor Marinus of Neapolis’
(5th-6th cent. CE), as well as several anonymous pieces: a sub-
stantial introduction to Euclid’s Optica which has been attributed by
scholars to Theon, a late introduction to and commentary on the
first book of Ptolemy’s Suntaxis, and late Prolegomena to Nico-
machus’ Introductio.

As is obvious this approach will also involve, as a side issue, the
relation between philosophy and mathematics, but will do so from
the point of view of mathematics and its subdisciplines, not from
that of philosophy.?

8 Both taught the Elements and the Suntaxis, and Theon used Pappus in his
Commentary on the Suntaxis. We should perhaps include Serenus of Anti-
noupolis, of uncertain date but perhaps to be dated before Pappus, even as early
as the beginning of the 3rd cent. CE. See Decorps-Foulquier (1992) 56-7, who
quotes an anonymous note in Par. gr. 1918: in utterances on Plato he allegedly
was influenced by the Middle Platonist Harpocration. Serenus wrote a sort of
supplement to Apollonius’ Conica and a (lost) Commentary on Apollonius’
grand treatise, see below, n. 142.

9 For philosophy and mathematics from the point of view of philosophy
see Hadot (1984) 379, index s.v. ‘mathématiques’ (but cf. below, n. 325 and text



4 CHAPTER ONE

For reasons which hopefully will become clear in the course of
this enquiry I shall not adhere to a rigid historical or systematic
order, but begin with Pappus in whose major work several
branches of mathematics both pure and applied, are dealt with.
More strictly mathematical literature is next, followed by astro-
nomical literature, though treatment of Ptolemy, as already of
Heron, will necessitate that of other mathematical subdisciplines,
or disciplines applying mathematics, as well. I finally revert to
mathematics, that is to say to the arithmetic, or theory of numbers,
of Nicomachus of Gerasa and to those who used it or wrote about it.

A brief reminder: according to the late systematics the main
questions to be settled, or at least discussed, before the study of an
author, or a text, are roughly as follows.! (1) The theme, aim or
purpose (okomdg, npdypa or dndbeoirg) of a particular work, also
designated the intention or project (np60eoig) of the author or his
book;!! this may include a historical excursus, i.e. a discussion of
predecessors in the same field or genre, or on the same theme. (2)
Its position in a corpus of writings, which involves the further issue
of the systematic ordering (ta&1g) of such a corpus which may or
may not be the same as the most advisable order of study (ta&g tfig
avoyvwoeng). Such a 1&g may also apply to the contents of an
individual work. (3) Its utility (xpfoiwpov, dpéiera etc.)!? (4) The
explanation of its title (aitiov tiig émypagiic). (5) The issue of its

thereto), and especially the excellent study of O’Meara (1989), see below, p.
130, complementary note 308.

10 See also below, p. 122, complementary note 5. Succinct and detailed
overview restricted to the late commentators on Aristotle and Porphyry’s
Isagogé at Westerink (1990) 341-8; see further Mansfeld (1994) 192-3 on other
secondary literature, 241-3 index s.v. isagogical questions, and 195-7 for
precedents in earlier authors, esp. Aristotle. As Pierluigi Donini points out to
me, in the earlier book I neglected to quote an important passage, Arist. EN
1.3.1095al11-3, the summary of the preceding three chapters: ‘this much, by
way a of a proem, about the student, about how (what we say) should be understood
[this concerns the manner of presentation, cf. below, p. 128, complementary
note 217] and our aim’, kai nepl pev &xpontod, kai ndg dnodexktéov, kol Ti
npotiBépela, nepporpidobo tosodo.

11 See below, pp. 122-3, complementary note 11.

12 In our present context, it is worth recalling that Plato in his account of
the five mathematical sciences, Resp. 7.522c ff., emphasizes their indispensa-
bility and utility both for turning the soul towards the intelligibles and in
everyday life. Nicomachus often refers to this passage, e.g. Ar. 1.1.3 at 8.8-9.4
Hoche. Numerous similar references in Theon of Smyrna, e.g. Util. 2.14, 3.7,
5.11, 6.12, 16.4 Hiller. Arist. Met. A 1.981b14 ff. distinguishes the productively
useful (xpfioipov) aspect of the arts and sciences from the cognitive. Cf. also
below, n. 72.
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authenticity (yvfijowov). (6) Its division into parts, e.g. books or
chapters (Swaipeoig or toun eig kepaiora or tuipote or uépn). (7) The
question to what section of a particular (sub)discipline or literary
(sub)genre it belongs (bro molov pépog ... dvayetat). (8) The clarity
or lack of clarity (doagewa) of the author, or of the text, and the
reasons for this dcédeeia, which is linked to the issue of the
manner of presentation, or teaching (tpdnog tfig didackalriog). (9)
The qualities required of the student, and/or of the teacher. (10) In
the case of a canonic corpus, e.g. that of Plato: what is the first work
to be studied.

It goes without saying that whenever we are dealing with the
proem to a work composed by its author the question of authen-
ticity does not arise. It also is true that other preliminary issues,
such as e.g. the contents, or division into parts, of a work may be
treated in the proem(s) or elsewhere in the work by the author
himself. As a matter of fact, the proportion of original authors to
commentators or summarizers to be discussed in the following
pages is about equal.

Finally, reference to preliminary questions will be effected by
italicizing the formulas, or notions, that are involved, or by quoting
the Greek (technical) terms. For cataloguings of these terms the
reader is referred to the Index rerum et nominum antiquorum.

My book of 1994 was criticized by Tarrant (1995). This is not the place
for a full reply. I prefer to address briefly his main point, viz. that I failed
to acknowledge that introductions to texts, or authors, were also written to
further reading, or study, without the help of a master. I have no wish to
deny (and never did) that people read things on their own; they certain-
ly did so later in life. Even so, the great literary classics were first read
under the direction of the grammatikos; later on one could read them for
pleasure, and on one’s own. Anyhow difficult and technical, or contro-
versial, subjects were, I would maintain, invariably studied under the
direction of a master, at least in the earlier stages of one’s education. It
does not matter whether the instruction was given to a single, so to speak
private pupil—as e.g. Crassus is said to have read a not too difficult
dialogue of Plato under the direction of a professional, Cic. De or. 1.47,
‘cum Charmada diligentius legi Gorgiam’—or to a group of students.
Medicine, rhetoric, philosophy, and (as we shall see ad satietatem)
mathematics simply had to be learned with the help of an expert teacher,
who of course could write his own textbook (or use one written by some-
one else) to offer further assistance to people doing their home-work. 122

122 See now also Barnes (1997) 48 ff.



CHAPTER TWO
PAPPUS’ COLLECTIO

I1.1 Introduction

The Greek text of Pappus’ Zuvayeyn!3 in eight books lacks book I, a
substantial part of book II, and the end of book VIII (extant complete-
ly only in an Arabic translation), perhaps also the beginnings of
other books. It also underwent modifications in the course of its
transmission. It is a miscellany: a number of books are about a
wide variety of issues concerned with problems in geometry,
though the remains of book II are about calculation. Other books
are systematic collections of abstracts of earlier mathematical
literature (including disciplines such as mathematical astronomy
and mechanics), combined with comments by the author of the
collection, in particular in the form of introductory discussions or
further or (in Pappus’ view) better proofs, called Aqupato because of
the additional assumption involved.!4 It is priceless because of the
information concerning otherwise lost works it provides.!5

It has been pointed out by scholars, correctly enough, that the
individual books are different as to structure and state of perfection
(some having a dedication, others lacking one etc.), and hypothe-
sized that the collection was assembled after Pappus’ death from his
“foul papers”, or drafts.!6 This is an attractive thought, but the mere

13 For other examples of Zuvayoyn in book-titles (“collection of material”
or “epitome rei tractatae”) see Mansfeld and Runia (1997) 323-4. Also Procl. in
Tim. 2.76.23-8 Diehl, who promises to provide a cvvayeylv 1@v npdg 1ov Tiparov
pabnpatixdv Bewpnpdtov culled from Euclid, Archimedes and others at the end
of the course (see further below, Appendix 2, p. 115).

14 This meaning (‘theorema auxiliare, quod ad demonstrandum hoc de quo
agitur theorema adsumity~’, Hultsch [1876-8] 3.2.66, his italics), not in the
new LS]J, should not be ' .nfused with what we are accustomed to call lemma
(quoted portion of text) in a commentary. It has been conjecturally restored at
Philod. Ac. hist. Y 15, see Dorandi (1991a) 209.

15 Description and analysis of contents at Heath (1921) 2.357-439, Ver
Eecke (1933) 1.xiii-cxiv, Ziegler (1949) 1101-6, Bulmer-Thomas (1974) 294-8,
Jones (1986a) 1.5-9, 15-23. “Essays on the lost works” treated by Pappus in book
VII at Jones (1986a) 2.510-99; for Apollonius see also below, n. 29. For the
textual tradition see below, Ch.III 3 ad init.

16 By Jones (1986a) 1.22-4, following Ziegler (1949) 1094-5. Also see Knorr
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fact that four books do possess a dedication shows that they were
published, or were intended to be published, more or less as they
are.!” What is more, this seems to hold for the work as a whole as
well, since Pappus himself in the carefully written proem to book
III, dedicated to a certain Pandrosion, speaks of what he will offer
év 10 tpite 10010 The Tuvoayeyig BipArie, ‘in this third book of the
Collection’. Book III at the very least was planned as the third book of
the Collectio, so the Collectio itself was at the very least planned and
to a certain extent executed by the author. Eutocius cites book VIII as
a separate work with an interesting title of its own: Ilannog €v
Mnyovikaig eicaywyoaig, ‘Pappus in his Introduction to Mechanics’,
in Arch. De sphaer. et cyl. 3.70.6 Heiberg, which indicates that it
circulated on its own.!8 This title is interesting because it demon-
strates that an individual book of the Collectio, or rather its published
predecessor cited by Eutocius, was seen as providing an intro-
duction to a subpart of mathemathics; accordingly, the same may
hold for the other books.

Eutocius’ reference happens to be the only clear mention of (a
book of) Pappus’ Sunagégé in the whole of the extant literature in
Greek.! That individual books are dedicated to different persons is
also a feature of Apollonius’ Conica in the polished version
presented to the general public: books I-III to Eudemus, books IV-VII
to Attalus.2? Books VII and VIII of the Collectio are dedicated to the
same person, Hermodorus, book III as we have seen to Pandrosion,
while book V is dedicated to Megethion.2!

(1989) 229.

17" For various forms of ‘publication’ in antiquity see Devreesse (1954) 76-81,
Mansfeld (1994) 245, index s.v., Dorandi (1997a) 10.

18 Heiberg (1880) 368, Jones (1986a) 1.22.

19 For Marinus see below, Ch. VIIL. Jones (1986a) 1.28-9 on the basis of
Eutoc. in Apoll. Con. 2.184.21-86.10 Heiberg (on 2.186.1-10 see already the
pertinent remarks of Heiberg [1880] 364-6) argues that Eutocius, who mis-
reports Pappus’ view on Apollonius vis-a-vis Euclid (see below, ch IV 2 ad init.),
probably had a version of Coll. VII different from the one we have. But note
that Eutocius’ reference is to ‘Pappus and some others’ (ITannog kai £repoti Tiveg,
2.186.2), so is not at first hand. Reports tend to loose reliability as they are
handed on from one author to another; yet it remains true that some
predecessor(s) of Eutocius had seen a version of Coll. VII. Jones’ argument has
been refuted by Knorr (1989) 228, 240-1 n. 22, who demonstrates that Eutocius
did not have access to the Collectio.

20 See below, Ch. IV 1.

21 Ptolemy dedicates the two main parts of the Suntaxis to the same person,
Syrus, to whom also his other works that bear a dedication are addressed, see
below, text after n. 226. Cicero routinely re-dedicates the later books of a
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Perhaps the best suggestion is that what we have here are
Pappus’ Kleine Schriften, some among which are dedicated individu-
ally to a variety of persons, as assembled by himself but left in a
partially unrevised state at his death. The reference to his Com-
mentary on Euclid Elements book 122 shows that book VIII of the
Collectio was composed, or had begun to be revised, after this
Commentary had been published. Another important work, the
Commentary on Ptolemy’s Megale Suntaxis (below, Ch. X 1), pre-
sumably had also been published already. What is anyhow clear
is that what we have here is related to Pappus’ role as a teacher of
mathematics,?3 as for instance the dedication/introduction to book
IIT makes quite plain. Here he complains about pupils of another
teacher who have received an instruction that is insufficient, and
promises to provide the appropriate remedies. This has to do with
the isagogical topic of the qualities required of the student, and of the
teacher.

Pappus demonstrates his familiarity with the literature of his
field, though he may be largely dependent on earlier exegetical
sources.?4 However it is not the mathematics which interests me
here and which would be beyond my competence anyway, but
the literary and scholastic side of the work, that is to say the
information it gives us about the order and manner in which
literature belonging to various branches of mathematics was
taught, or could be taught, and more especially about the prelimin-
ary issues which play a part in the presentation of this material on
paper (i.e. papyrus, or vellum) and, one may presume, in oral
versions in class. I shall restrict the enquiry to books VII and VI in
that order, in the main concentrating on the introductory sections,
and at the end add something about related items found in the
other books. I treat book VII before book VI because its rather clear
structure helps to understand the less clear structure of the other

treatise to the dedicatee of the first book: there is nothing unusual about
dedications of individual books of a single treatise to the same person, but
something special about dedications to different persons.

22 Quoted below n. 78 ad finem.

2 Thus e.g. Ziegler (1949) 1086.

24 Up-to-date account of Pappus in Knorr (1989) 225-45, Pt. 1 ch. 9: “The
ancient commentators and their methods: Pappus and Eutocius”, who empha-
sizes Pappus’ dependence on earlier commentators. Cf. further below, nn. 39
and 43.
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book, and feel in a position to do so because the order of the
individual books in the Collectio itself is of little relevance.

II 2 Collectio Book VII

According to the dedication/introduction addressed to a pupil,
Hermodorus, book VII is about the ‘part (of mathematics) called
Analysis ... in my summing-up’, 0 kaAoVpevog avarvopevog (scil.
T010G) ... Katd cOAANYY, 2.634.3-4 Hultsch.?5 ‘Analysis’, which as a
matter of fact means Analysis—cum—synthesis, i.e. pertains to both
the reductive way backwards (‘we call this kind of approach
Analysis, as being a solution in reverse’, Thv toto0tnv £@odov
avéAvowy kalodpev, otov &vamaiv Adow, 2.634.17-8) and the
apodictic way down, is defined at some length, so what came to be
called the okomog of this book is implied. Analysis pertains to both
only in the sense that sometimes it refers to the combined method
of Analysis-cum-synthesis. But of course sometimes it means just
Analysis, which is followed by the corresponding synthesis, as in
Pappus’ description. We are told that it is a technique intended for
those who want to be able to solve problems set to them in
geometry, but useful (ypnoiun, 2.634.7) for this purpose only.26 It is
subdivided into two parts, viz. a part which ‘attempts to find the truth
and is called theoretical’, and a ‘problematic’ part (2.634.24-6,
Cnmrikov 16AnBods, 6 xaheiton BewpnTikdv—nopioTikdv T0d npota-
Bévtog, 6 xaheitar npoPAnpatikdv). Following Mienpai, one may
say that Analysis may yield an absurd, i.e. negative outcome; if

25 See Panza (1997) 383-4 on Pappus’ expression katd cOAAnytv, which
means something like ‘as I summarize it’. For the formula dvoAvépevog t6mog
see Jones (1986a) 2.377-9; the full version is found at 2.672.4 Hultsch, and in
Eutocius, see below n. 207. One should add that t6nog is quite common as a
designation for a ‘part’ or ‘subpart’ of philosophy, see e.g. Janacek (1992) 253-
4 s.v. Also see Nicom. Ar. 2.6.1 at 82.14-5 Hoche on a subpart of arithmetic: tov
ténov todtov (cf. below, text to n. 301). Ptolemy refers to the contents of books
IV of the Apotelesmatica as the yeveOhiahoyikdg tomog (Apotel. 213 Boll and
Boer, lines 5-6 of the apparatus). Iambl. in Nicom. 56.18 Pistelli speaks of the
nepi dvaloyiov tonog (cf. Nicom. Ar. 2.21.2 at 119.19-20 Hoche, who should have
put t6nov in the text). Serenus 120.7 Heiberg states he wants to treat the 16nog
concerned with sections through the summit of the cone. And so on.

26 For Analysis-and-synthesis see below, p. 123, complementary note 26. I
note here that Apollonius in the preface to book I of the Conica said that book
III contains theorems which are useful for synthesis (see below, text to n. 126,
and Knorr (1986) 292). For the view of Marinus see below, text to nn. 209 and
219.
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the end-point of the way backwards is an impossible problem, or
absurd theorem, then synthesis is superfluous. But Analysis may
also yield a positive outcome, and in that case a complementary
synthesis is usually given. If the outcome is not impossible or
absurd, the synthesis provides the solution of the problem or the
proof of the theorem.

We also hear that this matter was ‘written’ (yéypantoi) by three
men, viz. Euclid ‘the Elementarist’, Apollonius of Perga,?” and the
elder Aristaeus—who happens to be the only mathematician of
that name known to us (but this is by the way). In other words, the
treatises ascribed to these men which are to be summarized and
commented upon in what follows are genuine, though this is not
stated explicitly.

Further, are given the ordering (1a€15)2® of these for the most part
lost?? works; somewhat to our surprise also one by Eratosthenes is
listed, viz. at the end (2.636.18 ff.) The total number of ‘books’, the
titles of the works to which they belong being given, is thirty-
three,3 as follows: one work by Euclid (the Data in one book), four
works by Apollonius (the De rationis sectione, the De spatii sectione,
the De sectione determinata and the De tactionibus, each in two books),
one by Euclid again (the Porismata in three books), three further
ones by Apollonius (the De inclinationibus, De locis planis, and Conica,
in two, two and eight books respectively), one by Aristaeus (the De
locis solidis in five books), again one by Euclid (the De locis qui sunt

27 Eutocius in Apoll. Con. 2.180.11 ff. Heiberg quotes a proposition and proof
given by Apollonius év 1& dvolvopéve téne. This vague reference presumably
pertains to one of the other works by Apollonius mentioned by Pappus (see
below) as belonging to this t6nog (Heiberg [1880] 368 suggests the De locis
planis; see now Jones [1986a] 2.543-4, who argues that the fragment preserved
by Eutocius derives from this work), not to a treatise by Apollonius entitled
"Avalvdpevog t6mog. What may have happened is that Eutocius found the
fragment without book-title (but perhaps with the indication év &AAoig 8¢ enot)
in the margin of one of the copies of the Conica he consulted (cf. below, n. 39
and text thereto) and correctly inferred that it belonged with the analytical
corpus.

28 Also see the remark on t4&1g at 2.672.4-14, on which Knorr (1986) 217-8.

2% Lost: see above, n. 15; for Apollonius see also Hogendijk (1986). The De
rationis sectione is extant in Arabic in two 13th. cent. mss. (Jones [1986a] 510-1;
also cf. Bellosta [1997]). The Oxford ms. was edited and translated by Halleius
(1706); new transl from the two mss. by Macierowski (1989). No critical
modern edition exists.

30 This is because Pappus counts the number of books of the individual
treatises. Note that the mss. read ‘thirty-two’, i.e. 2 x 42; there must be a
corruption somewhere, see Jones (1986a) 2.383.
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ad superficiem in two books), and finally one by Eratosthenes (the
De medietatibus in two books). Accordingly Pappus is concerned
with the éniypagn (author and title) of the treatises on his list, and
in particular with the number of the parts, in this case books, into
which each treatise is divided. Of each of these works and books, he
tells his pupil that he has summarized both the contents so that they
may be be studied (10 Teploxas ... ©pdg €niokeywv) and the number
of ‘dispositions and diorisms and cases’ (transl. Jones) contained in
each of them. (Diorisms are conditions of solvability of a problem).
But he will not summarize, discuss, and comment upon all of
them: the last work to be treated will be Apollonius’ Conica in eight
books.3! Anyhow the division into subparts of the individual books of
the treatises is also attended to, quite carefully. Euclid’s Data for
instance according to Pappus contains ninety theorems (2.638.1-2).
He has moreover added the solutions of the difficulties that remain
to be solved without omitting anything, or so he claims.

Note that the order of the titles in the introduction differs to some
extent from the actual sequence of the epitomes and of the
lemmas.?? No lemmas are provided for Euclid’s Data? but it comes
first on the list, and its epitome is the first to be given. Clearly this
work is the first treatise of the dvoaAvopevog 10mog to be studied.?* What
is more, in the first sentence of book VII we are told that Analysis
‘taken as a whole (is) a special resource that was prepared after the
composition of the Common Elements (petd v t@v Kow@®v ototxelov

31 Thus three works, viz. Aristaeus’ De locis solidis, Euclid’s De locis qui sunt
ad superficiem, and Eratosthenes’ De medietatibus are not summarized or
provided with lemmas, apart from two lemmas to the De locis qui sunt ad
superficiem at the end of book VII, 2.1004.16 ff.

32 Jones (1986a) 2.382.

33 The reason for this omission probably is that Pappus wrote a separate
Commentary on the Data, see Marinus in Eucl. Data 256.22-5 Menge, &g 0
Nénnog ikavig dnédeilev év 1oig eig 10 BLpriov bropvhpasciv. Moreover, according to
Marinus, loc. cit.,, Pappus demonstrated there that the ‘manner of teaching’
(see below, text to n. 217, and p. 128, complementary note 217) of the Data is
analytical (xatd &vdAvowv). Perhaps this now lost Commentary was published
before book VI of the Collectio was composed, but then it is odd that Pappus does
not refer to it; perhaps later, to make up for what was left out (on purpose?) in
what became this book of the Collectio. It may be noted that Jones (1986a) 1.22
speculates that Marinus may be referring to a version of book VI of the
Collectio different from ours.

34 “Not surprisingly, the Data turns out to be the very first treatise in
Pappus’ list of works in the “Domain of Analysis”’; thus Jones (1986a) 1.68,
whose lack of surprise is based on the fact that the work “codifies the basic
definitions and fundamental theorems required for Analysis of problems”
(ibid.)
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noinowv), for those who want to acquire a power in geometry that is
capable of solving problems set to them’ (2.634.4-6, transl. Jones).
Although it is not absolutely certain that Euclid’s Elements are
referred to,% this is the most likely assumption. At any rate an
order of study is involved: first the Common Elements, then Analysis;
and the required type of student is indicated as well. The Data, be it
noted, are “most closely connected with the Elements” since they
are about the subject of books I-VI, plane geometry.36 So Pappus’
formula Common Elements is best explained as referring to Elem. 1-
VI, which form the basis both of the other books of the Elements and
of the Data. Hence ‘common’.

An ordered corpus of this nature, containing works relating to a
specific (sub)discipline, immediately recalls the corpora of works
to be studied in a certain order which we know from late antiquity:
works written by Aristotle and by Plato, by Hippocrates (or [Hippo-
crates]) and by Galen. Furthermore, an order of study conforming
to their systematic ordering of certain books of the Old Testament
was already prescribed by Origen in the 3rd century. Galen
himself in the 2nd century distinguished two different orders of
study of (selections of) his own works, and so, a bit earlier, did
Albinus for the works of Plato in his Prologos to the study of that
philosopher. Thrasyllus’ tetralogical ordering of Plato’s dialogues
and letters, to be dated to the early decades of the first century CE,
is set out according to an order of study which simultaneously (at
least for the most part) is a systematic ordering.3” The most striking
parallel of Pappus’ list with Thrasyllus’ catalogue is that the number
of items is given: thirty-three (?) by Pappus, thirty-six by Thrasyl-
lus.38 There is of course also a difference, since Thrasyllus does not
count individual books (of the Politeia and Nomoi) or individual
Letters. Nevertheless Thrasyllus provides a canon of Plato’s works,
and it appears that Pappus likewise describes (and summarizes) the
canon of classical works belonging to the field of Analysis. This

35 Jones (1986a) 2.380.

36 Thus e.g. Heath (1921) 1.421-59 (esp. 322, “We should naturally expect
much of the subject-matter of the Elements to appear again in the Data under
the different aspect proper to that book, and this indeed proves to be the
case.”

37 For these authors and corpora see Mansfeld (1994) 242, index s.v. ‘order
of study’.

38 Also compare Porphyry’s systematic ordering of Plotinus’ essays: 6
Enneads = 54 treatises.
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impression is enhanced by the fact that, as we have seen, he states
that his comments will only go as far as Apollonius’ Conica; that is
to say, for some reason or other he intends to omit to discuss a part
of the corpus.

Furthermore, as Knorr has pointed out this corpus, dominated by
works of Apollonius, contains no summaries of treatises to be dated
later than the 3rd cent. BCE, and he argues that Pappus’ sources
may have been “annotated copies of the works under review”. We
may compare those used by Ammonius Hermiae’s pupil Eutocius
for his Commentaries on Archimedes and Apollonius two centu-
ries later; what is more, Eutocius himself tells us that he wrote his
comments in margine, so in fact followed one of the standard
procedures.? Knorr’s first point, though perhaps formulated in too
absolute a way, strengthens our impression that this canon of
mathematical classics was established before Pappus’ time, though
one can hardly put a date to it. Authors such as Geminus come to
mind, but there is no proof. The sheer bulk of the writings
(especially those of Apollonius) constituting the canon need not
have precluded that an edition of the whole corpus was available
next to those of individual treatises. Plato’s collected works were
even larger, and an edition with critical signs is attested; this is
perhaps to be dated to the 1st-2nd cent. CE.4" Pappus’ collection of

39 Knorr (1986) 339-41; cf. Knorr (1989) 225-9, 237-9. The practice of
writing comments in margine is not only attested for the Late Neoplatonists of
Alexandria, but also for the Neoplatonist school of Athens founded by
Plutarch, see e.g. Marinus, VPr. 27. For Boethius’ use of copies of works of
Aristotle with annotations (of various provenance, a sort of Mehrmdinner-
kommentar) in margine see Shiel (1990). For Eutocius’ practice see above, n. 27,
and below, n. 141 and text thereto. To the best of my knowledge students of
Neoplatonism fail to refer to Eutocius in this context. References to written
treatment by predecessors in Pappus e.g. 2.650.2-3, el pfi Tiveg t@v 7po fudv
anelpékaror Sevtépag ypapag ... napotebeixaowy (viz. in Euclid’s Porismata), and
2.680.15-6, ovykeywpfxaot 8¢ Eavtoig ot Bpayd mpd Hudv épunvedev [the only time
this verb occurs in the Collectio] t& towadta kTA. Jones (1986a) 2.404 believes that
ol PBpayd npd hpdv refers to “writers on algebra”, but the term épunvederv
militates against this suggestion; I believe that Pappus refers to earlier com-
ments on Apollonius. Also 3.1028.9-10, where Pappus says he will treat
theoretical mechanics better than earlier writers (100 mapd toig mpdtepov
avoyeypoupévou [scl. Adyov]). For references to predecessors see also below, n.
43. Probably the otherwise unknown Heraclitus quoted 2.782.5 ff. is one of
these predecessors; the suggestion of Jones (1986a) 2.436 that this person may
be earlier than Apollonius is improvable. For Pappus on ‘Nicomachus the
Pythagorean and others’ see below, text to n. 68. Also cf. below, text to n. 74.

40 D. L. 3.65-6 and two similar texts are printed and discussed at Dérrie
and Baltes (1990) 92-6, 347-56.
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abstracts, which provides an analytical corpus in miniature, is of
course ideal for preliminary teaching.

II 3 Collectio Book VI

Book VI lacks a dedication, and its introduction is far shorter than
that of book VII. But this book too is about a part, or section, of mathe-
matics, viz. mathematical astronomy, or the 6TpPOVOLOVUEVOG TOTOG
as it is called at 2.474.2 Hultsch. Obviously this expression is
analogical to avalvopevog 10mog. But Pappus this time fails to
provide an ordered list of works to be studied, though the existence of
such a list is implied. He complains that those who ‘teach’
(81800k6vTwv) the dotpovopovpevog tomog do so incorrectly, adding
comments which are superfluous and omitting comments which
are indispensable: the isagogical question of the qualities to be
expected of a teacher. Examples are provided: mistakes of this sort
have been made in explaining Theodosius’ Sphaerica, Euclid’s
Phaenomena, and Theodosius’ De diebus et noctibus. And these
teachers commit the same sort of errors with the other books
which follow on the list (t@dv &Efig, 2.474.13), as Pappus will demon-
strate for each particular case. He discusses selected passages from
five or six works, viz. Theodosius’ Sphaerica, Autolycus’ De sphaera
quae movetur, Theodosius’ De diebus et noctibus, Aristarchus’ De
magnitudinibus et distantiis solis et lunae, Euclid’s Optica (perhaps), and
Euclid’s Phaenomena.t! Thus it would appear that Theodosius’ Sphae-
rica, first on the explicit list of three and first to be summarized, is
the first work to be studied.4?

The remark about these other teachers of mathematical astro-
nomy is of further interest because Pappus clearly refers to written
sources,*? i.e. an exegetical tradition of sorts concerned with
collections of astronomical treatises which in his view calls for
improvement. Various collections of such a kind are extant in a

41 Editions: Heiberg (1914), Aujac (1979), Fecht (1927), Heath (1913),
Heiberg (1895), Menge (1916). For doubts about Euclid’s Optica being discussed
see Neugebauer (1975) 2.768.

42 Tt also is the first item in Vat. gr. 204, and in several other mss. (see
below, text to nn. 44 and 45). Note that Theodosius has to be dated to ca. 100
BCE, see Neugebauer (1975) 2.749-50.

43 ’Kommentare zu den Zeaipika sind mehrfach benutzt” (Ziegler [1949]
1100); e.g. 2.506.21, évBdde ofoviai tiveg. For other examples (including
annoted texts) see n. 39 above.
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number of manuscripts. Some of these include not only the
treatises discussed by Pappus but also (in some cases) treatises not
mentioned by him, one of them even being Euclid’s Data which
in fact belongs with the avoAvopevog tonog, whereas in other cases
works treated by Pappus in book VI are absent from the mss.44 In
one way or other and to some extent or other these mss. go back to
earlier such collections; some are Sammelhandschriften with a varie-
ty of contents, others contain only a few treatises. This variety, and
these differences with what is in Pappus suggest either that in
Pappus’ days alternative collections existed, or that book VI of the
Collectio is unfinished (remember moreover that the introduction
only lists the titles of half the works that are actually discussed and
so merely gives us an impression of what is to follow). But one
should not be too sceptical: the first section of the oldest of these
mss., Vaticanus graecus 204 of the 9th-10th cent., contains a corpus of
writings very much resembling that discussed by Pappus.>
Furthermore, in the second century CE Galen in ch. 2 of the
third book of his Commentary on Hippocrates’ Airs Waters Places (lost
in Greek but extant in Arabic and Hebrew, plus a few Latin
fragments) alludes to standard treatises belonging to ‘the general
category of “spherics™ known to some of the astrologers of Rome.
These are identified with some probability by Toomer as Auto-
lycus’ De sphaera quae movetur, Euclid’s Phaenomena, and Theo-
dosius’ De diebus et noctibus, all of which are discussed by Pappus,
and extant. We may perhaps also include Theodosius’ Sphaerica.
Galen further mentions by name the astronomers Hipparchus,
Dioscurides, and Apollinarius (whose works are lost) who as he
tells us have not been studied by the astrologers.*6 These remarks
seem to presuppose the existence of a standard corpus (or a least a
group of standard elementary treatises) which shared at least three

44 Overview at Mogenet (1950) 165.

45 See Aujac (1979) 29-30 and above, n. 42. Loria (1914) 494-5 believes that
the contents of the corpus could differ from one collection to another, and
refers to the corpora in Arabic where this is also the case (cf. below, n. 47).
But I fail too see much difference with the varied transmission in Greek. For
impressive examples of varied transmissions of (parts of) philosophical
corpora see Irigoin (1997) 149-190, for the corpus hippocraticum ibid. 191-210.

4 The chapter in the Arabic translation has been edited, translated into
English and commented upon by Toomer (1985); his suggestion that Galen
perhaps also alludes to Aratus’ Phaenomena is less plausible, since he has tech-
nical works in mind. An edition with translation of the whole Commentary
is being prepared by G. Strohmaier for the Corpus Medicorum Graecorum.
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titles with Pappus’ group, and so provide further support for the
assumption of a preliminary astronomical course, or preliminary
astronomical reading. The authors (Hipparchus, Dioscurides, and
Apollinarius) identified by the learned Galen, two of whom are
mere names to us, while with one exception the works of
Hipparchus have been lost, may have been added by him from his
own vast reading.

Contrary to his procedure at the beginning of book VII, Pappus
in book VI omits to give us the exact number of ‘books’ to be treated.
This too either suggests that a plurality of corpora existed at the
time, or that book VI is still a draft. But note that the bulk of the
canon involved is far smaller than that of the canon of Analysis:
all these treatises are short, so a count of ‘books’ is less necessary
than in the case of the huge body of treatises constituting the canon
of Analysis. However this may be, that one or more collections of
astronomical treatises were taught in Alexandria by the fourth
cent. CE is put beyond doubt because of Pappus’ reference to those
who did teach them.

A subsidiary problem is caused by the title of book VI in the
mss., and by a scholion to this title (note that these are additions by
a later hand in the oldest ms., Vaticanus graecus 218 of the 10th cent.,
and that the other Pappus mss. are its descendants). It states that the
book contains solutions of ‘what is in the small astronomical [?]’,
év 1) pkp® GoTpovopovpéve. Scholars have suggested that the
substantive 16n@ should be supplied with the participle dotpo-
vououpévq), and argued that “Little Astronomy” or “Small Astro-
nomical <Locus>" was the title of the corpus that is still extant in
various forms in the mss. tradition, and discussed by Pappus in
book VI.47 The designation would have been given to distinguish
this corpus from the ‘Big Astronomy’, i.e. the Almagest (Mathématiké

47 E.g. Heath (1913) 317-8, Knorr (1989) 698. Mogenet (1950) 162-6
remains sceptical as to this designation, but in the end does not exclude the
existence of a corpus. Pingree (1968) 15-6 looks at most of the evidence
(including that in the Arabic sources) and argues that the later and larger
collections may be based on that known to Pappus. Neugebauer (1975) 2.768-9
is strongly opposed to what—in spite of the Arabic evidence—he calls “a story
invented by Vossius”. Possibly his stance is influenced by his judgement about
the “rather modest quality” of Coll. VI, which would be “the outcome of a
superficial reading of his [viz., Pappus’] sources” (ibid., 767-8). No doubt what-
ever at Jones (1986a) 2.378. On the existence of corpora of “Dramendichtern,
Rednern und Historikern” see Dorandi (1997a) 15-6, with references to the
secondary literature.



PAPPUS’ COLLECTIO 17

Suntaxis) of Ptolemy, which purportedly was to follow in the order
of study.

The title of the corpus is also quoted in a Commentary of sorts on
the first book of the Mathématiké Suntaxis,*® part of which was first
published by Hultsch at vol. 3.1138-65 of his edition of Pappus as
Anonymi commentarius De figuris planis isoperimetricis.®® At 1142.11 we
read: 3¢dewkton pev Ofwevt €v 19 dropvipatt 100 Mikpod dotpovipov,
‘has been proved by Theon in his Commentary on the Little
Astronomer’. But Mogenet has seen that the sentence quoted by the
anonymous author is found in ch. 3 of the first book of Theon’s
Commentary on the Suntaxis, viz. at 358.1-2 Rome.?" It is therefore
entirely doubtful that Theon wrote a Commentary on (the whole
of) the Little Astronomer, though this possibility is not rejected out of
hand by Knorr.5! But how, believing Mogenet is right, are we to
explain the mistake?

The title of the Mathématiké Suntaxis? is given as follows in the
Suda lemma on Ptolemy (IT 3033, 4.254.7-8 Adler): tov Méyav
dotpovopov fitor oovta&y.5 The first of these alternatives makes for
a nice contrast with Mikpog dotpovopog. Both these designations are
confirmed by Cassiodorus in the Institutiones (to be dated to the
fifties of the 5th cent. CE, consequently much earlier than the Suda
and presumably not much later than the anonymous Comment-
ary on Synt. I). A vast literature on astronomy exists ‘in both lan-
guages’; the greatest astronomer among the Greeks—and the only
astronomer to be mentioned by Cassiodorus—is Ptolemy, ‘who

48 For more on this tract, to be dated to late antiquity (proved by Mogenet
[1956]), see below, Ch. X 2.

49 Discussed by Knorr (1989) 688-751, who ibid. 195-201 provides a new
critical edition of a section of this part of the text.

50 Mogenet (1956) 38-9, who however provides no explanation of the error.
Hultsch (1876-8) 3.1143 n. 2 already thought of a possible confusion (“nisi forte
Theonis commentarium in librum Ptolemaei compositionis, id est in péyav
aotpovopov, per errorem ad pikpdv rettulit”). Theon’s text is “Or 8¢ f EA npog
v AM peilova Adyov #xet finep i vrnd EOA mpdg thv Und MOA, Seiopev obitag,
Anonymus’ (3.1142.9 ff.) “On 8¢ ) 'O npdg OK ueilova Adyov &xer finep 7 dno 20
npdg THY nd KZO, 8édetcton piv Oéwvi kT,

51 Knorr (1989) 698 speaks of “a commentary by Theon”, and suggests that
the reference is to one on Theodosius’ Sphaerica. But he fails to deal with
Mogenet’s argument; the only way out would be to suppose that Theon used
the same phrase (and proof) in the hypothetical Commentary on (part of?)
the Little Astronomer, so that they occurred in both works.

52 That this is Ptolemy’s own title is put beyond doubt by his self-
references, see below, n. 224. For this work see further below, Ch. IX 1.

53 For Eutocius’ evidence for the second alternative see below, text to n. 63.
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published two works (codices) on astronomy, of which he called
the one the Minor and the other the Major Astronomer’ (quorum
unum minorem, alterum majorem vocavit astronomum). There is a
confusion here, since the ‘Minor Astronomer’ is not by Ptolemy.5*
What is important, however, is that Cassiodorus confirms the
alternative title for Ptolemy’s great work found in the Suda lemma,
and knows the title of the ‘work’ which comes before it, though he
does not tell us why it does so. In what follows he also seems to
allude to Ptolemy’s Canones. Actually, these three titles (if Cassio-
dorus’ canones is a title) are the only ones cited by him in this
chapter.

Accordingly the mistake of the author of the Commentary (or
perhaps of a scriba) is that he said ‘Small’ instead of ‘Big’. But a
confusion of this sort is more plausible if something entitled
Miwkpog dotpovopog really existed, which entails that copies of a
corpus (or corpora) entitled to this denomination actually circu-
lated. On the other hand, supposing Knorr is right (which I believe
is unlikely) and there is no mistake, we would have direct
evidence from a Greek source of the existence of such a corpus. As
to this rare type of title, naming a professional rather than a
profession, discipline, or subject, we should compare that of a still
extant treatise falsely ascribed to Galen, viz. the Eicayomm fj iotpdg,
presumably the work entitled 'latpdg which a friend of Galen’s
found at a bookseller’s.55 Also think of Cicero’s Orator and De oratore,
and Tacitus’ Dialogus de oratoribus. These titles are close to those of
plays: the professional as protagonist, representing the profession.

Evidence is available that the words ‘small’ and ‘big’ were
applied to treatises concerned with the same subject, and on
occasion involved an order of study. Of his Synopsis of his large
work On Pulses Galen says that it should be studied before the ‘big
treatise’ (6oTig dvaywmoker 10 Pipriov t0d10 mpo tHig ueydAng

5¢ See the chapter De astronomia, Cassiod. Inst. 2.7.2, 155-23 ff. Mynors
(Migne PL 70, 1218AB); his description of the contents of these ‘codices’ is
rudimentary to a degree. The current terms minor (¢éAdttwv) and major (peilov)
are equivalent to pikpog and péyag, or peydhog; for peilov and éAdttov = maior
and minor see below, pp. 124-5, complementary note 67. Neugebauer (1975)
2.769 n. 16 oddly supposes that Cassiodorus refers to Ptolemy’s minor astro-
nomical works.

55 Ed.: 14.674-797 Kiithn. For Galen’s reference see his De libris propriis
19.8-9 Kithn = Scr. min. 2.90.4-13 Mueller; the text of the 6iAAvBog, transmitted
here as TaAnvog 'latpds, should presumably be emended to FaAnvod 'latpég (for
examples of such titles see e.g. Oliver [1951]). The title latpdg is safe.
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npoypateiog kTA.)56 Damascius in his biography of Isidorus tells us
that Theosebius had ‘written a little booklet dealing with the
intricate subjects to be found in the Big Politeia’.5? This surely was
an introduction to the Republic; Mikpd moAiteio. would have been a
suitable title for it. Philoponus in the first sentence of his Comment-
ary on Nicomachus’ Introductio arithmetica says that this work has
this title because it comes before the MeydAa &p1Buntikd.5® Photius
too, Bibl. cod. 187, 142b Bekker, tells us that Nicomachus’ Introductio
came before the Theologoumena (np0d tadtg). The brief anonymous
Prolegomena to Nicomachus’ Introductio® reports that Nicomachus
wrote another arithmetical treatise to which he gave the title
MeyaAn *AplBuntixn #tor Oeodoyodpeva.5 The same Prolegomena
moreover also refers to the Megydlog dotpovopog, evidently
Ptolemy’s Suntaxis.5!

In view of these parallels the hypothesis that the Mikpog dotpo-
vopog was studied before the Méyog dotpovipog is plausible enough,
although we do not know when these designations, or titles, were
first applied, or this order of study introduced (supposing it was
introduced). Late antiquity is the most plausible guess, and I would
submit that Cassiodorus provides us with a t.a.q. Support for this
hypothesis about such a scholastic order of study is provided by the
fact that it looks like a development of a claim made by Ptolemy
himself;62 quite possibly even Ptolemy already reflects common
practice. Eutocius in Arch. De dimensione circuli 3.232.15-7 Heiberg
refers to the Commentaries of ‘Pappus, Theon and several others on
the MeydAn odvtaic of Klaudios Ptolemaios’,83 so he at any rate

56 See further below, pp. 123-4, complementary note 56.

57 Dam. Isid. Fr. 109.12-6 Zintzen ap. Suda s.v. Epiktétos, E 2424 (2.36.7-8
Adler), ouveypayato pikpov BifAidiov nepi tdv év [oliteiq T peydAn kexopyevpévav.

58 Quoted from Haase (1982) 401; see further below, Ch. XI 2.

59 See below, Ch. XI 3.

60 Lost, though parts are extant in the collection of excerpts called
Oeoloyodpeva tfig &pBuntikiig (this is the title in the mss.) falsely ascribed to
Iamblichus; ed. De Falco (1922). In this compilation the title is ©eoloyodpeva
at 17.14, while passages from book II are quoted with the title "AptBuntixy at
42.1 ff. and 56.7 ff. De Falco. Abstract at Phot., Bibl. cod. 187, who gives the
émiypagn as Nukopdxov Mpoonvod &pBuntixdv Beodoyovpévov Bifiia B’, 142b
Bekker. This title is probably to be translated ‘Arithmetical Theology’; for
Bcoloyodpeva in the sense ‘theological doctrines’ cf. D. S. 1.23.7, 1.29.6, 1.86.3,
3.61.6, Plu. de Is. 367C (SVF 2.1093), S.E. M. 9.56, to quote only parallels from
pagan authors.

1 76.10-4 Tannery.
62 See below, n. 234 and text thereto.
63 On these Commentaries see below, Ch, X 1-2.
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already knew the work by the latter title.5* His contemporary
Asclepius, also a pupil of Ammonius Hermiae, likewise refers to
Ptolemy’s work by this title: kal 8oo eipnrat év 1@ npdte Pifiie tig
MeyaAng cvvtatewg, in Met. 359.32 Hayduck.5

The expression €v 1@ pkp@d dotpovopovpéve in the Pappus mss. is
best explained as a conflation of Pappus’ formula dotpovopodpevog
t6nog and the designation Mikp0g dotpovopog.56 The title Mikpog
aotpovopog shows that the corpus discussed by Pappus and also
taught by others, composed of works by various hands, could so to
speak be viewed as a single treatise. In fact adjectives such as péyog
and pikpdg were also occasionally used to distinguish from each
other individual works which otherwise would have had exactly
the same title.57

I1 4 Further Evidence from the Collectio

I conclude this chapter with some further evidence in the Collectio
relating to isagogical issues. When a summary of the contents of a
particular work is given what came to be called its okomdg or
ndBeotg as well as its parts are of course involved, though the terms
themselves are not used (above we have seen that Pappus’ term for
summarized contents, occurring a few times, is neployn). Utility is
mentioned quite regularly, e.g. 1.30.21, agéAeia of book III of the
Collectio. A most interesting remark is found at 3.18, 1.84.1ff.,
‘Nicomachus the Pythagorean and some others treated not only
the first three proportions, which are most useful (xpnowpoti) for the
study of the ancients (npdg t0g TV nadlo®v Avayvaoceig), but also
three others which one finds with the ancients, and younger

64 On the title Meyiotn o¥viafig (whence Almagest, via the Arabic) see
Neugebauer (1975) 2. 836-7.

% I note in passing the expression éni peydAoig cvvtafeswv at Herodianus
1.6.8, meaning ‘by large subsidies’.

66 Thus Jones (1986a) 2.378. Note that doTpovopovpeEVOG may mean ‘a
practitioner of astronomy’ (D.L. 1.34, oide & abtov [scil., @dAntal dotpo-
vopovpevov kai Tipwv—who calls him a cogdv dotpovéunpa) so comes quite
close to Gotpovopog (the middle voice is equivalent to dotpovopodv, cf. Plato Tht.
174a). The Suda lemma on Manetho (M 143, 3.318.9 Adler) ascribes to this
author ’Anotelecpoatikd 8’ éndv, kot dAAo Tivd dotpovopovpeva, and s.v. Por-
phyry, IT 2098 (4.178.29-31 Adler) tells us that Porphyry wrote numerous other
works, kai pdAtota dotpovopodpeva: év oig kai Eicayaylv dotpovopovpévav év
BiBriowg tproi (Porph. 418T Smith).

67 See below, pp. 1245, complementary note 67.
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authors have discovered four more’.%8 This is a sort of collage of two
passages of Nicomachus ; among Pappus’ ‘ancients’ is ‘the most
divine Plato’—1.86.21, in a paragraph crammed with remini-
scences of the Timaeus—also mentioned by Nicomachus.® But the
ancients he seems particularly to have in mind (some sleight-
of-hand being unavoidably involved) are the mathematicians
mentioned in a long historical excursus earlier in the same book, 3.7
at 54.20-56.17, which deals with the three kinds of geometric
problems distinguished by them that are relevant to the study of
proportions. Here we find the names of Eratosthenes, Philon,
Heron (cf. also 62.14), Apollonius, Aristaeus, and Nicomedes (cf.
also 58.23). Pappus states that to the presentation of the solutions of
these men he will add what he has further worked out and
perfected himself (56.9-10, petd twvog éufig éneEepyaciog).

Compare further 1.304.10, 10 xpfiiotpov xoi Biwgerég which also
holds for mathematics as practised and used by humans;” 2.676.1
ff., xpeia of book II of Apollonius’ Conica; 3.1022.3-4, mechanics, the
subject of book VIII, is in many ways 1@v év 1@ Pie yxpAowpog (cf.
3.1024.12 ff., list of useful mechanical arts),”! and of major
importance for physics; 3.1046.26 ff., ypeio for mechanics of certain
propositions. Explanation of the title of Apollonius’ Inclinationes as
deriving from one of the things stated in this work, 2.670.7-8,
énéypoyav 8¢ todto Nevoeig anod £vog t@v eipnuévov. Title given by
Eratosthenes, 2.662.15-6 ot 8¢ bn0 'EpatocBivovg énvypagpévieg Tonol
npog pecdtntog (which moreover entails that the work is authentic).
To what (part of a) discipline another discipline belongs: 3.1022.13-
24.2: according to the followers of Heron mechanics is divided into
two, viz. a theoretical (Aoyikdv) and a technical (in the sense of

68 For other references to secondary literature in Pappus see above, n. 39.
For Pappus on Nicomachus see further below, Appendix 2, pp. 117-9. Note that
Ammonius Hermiae called Nicomachus a Platonist, not a Pythagorean, see
below, text to n. 314.

¢ For more details see below, Appendix 2, pp. 117-9.

70 Cf. above, n. 12, below, n. 71 and text thereto.

71 Cf. text to previous n., and Zeno of Citium’s well-known and often
echoed definition of techné at e.g Olymp. in Grg. ch, 12.1, 70.7 ff. Westerink
(SVF 1.73, where also other parallels; add e.g. Sopater Schol. ad Hermog. Stat.
5.4.6-7 Walz, Olymp. in Grg. ch. 2.2, David Prol. 44.5-6 Busse): Zijvov 8¢ ¢nowv
S téyvn éoti choTUA €K KaTaAfyewy ouyyeyvpvacpévav npdg 1L Télog ebypnotov Tdv
év 19 Pig. For the very common formula ypficipov/pa npog 1ov Piov see e.g. Dissoi
logoi 90 9.1 DK, 2 p. 416.134, Xen. Mem. 2.7.7 and 4.3.7, Arist. EN 10.1.1172b4-
5, Pol. 8.2.1337a41, D. S. 1.8.5, Gal. PHP 9.2.30, Marc. Aur. 4.29.1.
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‘applied’, xelpovpyikdv) part (cf. 1028.4-5),72 the former consisting of
geometry, arithmetic, astronomy and physical theory, the latter of
metal-working, house-building, carpentry, and painting.” Clarity:
3.1028.6-10 Hultsch, Pappus will describe the theorems of mecha-
nics found by the ancients and those added by himself in a more
concise and clearer way (GUVTOUMTEPOV KOl COPEGTEPOV GVOYPOYOLL)
than his predecessors.”

72 Cf. Ptolemy’s distinction between two ways of practising canonics,
Harm. 5.25-6 Diring, pévy 14l xetpovpyikii xpficet versus Bewpnrikdrtepov. Pappus’
report of Heron’s distinction is mentioned by Fuhrmann (1960) 171-2.

73 Note that Pappus disertis verbis restricts his account to the theoretical part
(3.1028.4-10).

74 For the predecessors see above, n. 39. The formula cuvtopdtepov xai
ocagéotepov is already found at Isocr. Archid. 24.3, then a few times in late
authors. The terms are opposed to each other at Them. in APo 1.16-2.4
Wallies.



CHAPTER THREE

COMMENTARIES ON EUCLID, THE SCHOLIA ON EUCLID’S
ELEMENTS AND PAPPUS’ COMMENTARY ON BOOK X

III 1 Comments and Commentaries on the Elements and Data

First, a few remarks on the ancient literature dealing with the
Elements (and Data) in order to put Pappus’ Commentary on Book X
of the Elements and the Scholia in their proper context.

In his Commentary on the first book of Euclid’s Elements?5
Proclus several times refers (often in critical terms) to earlier
authors or commentators (naAaiot, or €é€nyntai) dealing with Euclid
or with issues that are relevant to the interpretation of the Elements.”s
Occasionally names are mentioned. Heron”” and Pappus are cited
several times.” The mathematician Geminus (1st cent. BCE/CE)7?

75 Ed. Friedlein (1873), transl. Morrow (1970).

76 gEnyntai 189.11-12, 200.11-7, 209.11-3, 328.15-6, malatoi 121.12, 144.3,
200.12, 272.19, 396.11-2, 422.25 Friedlein; in general see Heath (1926) 1.33-5.
It should be noted here in passing that already several Epicureans, most
importantly Polyaenus (a distinguished mathematician who came to believe
all mathematics is false, Cic. Luc. 106), Demetrius of Laconia, and Zeno of
Sidon (criticized in his turn in a book by Posidonius) dealt critically with
Euclid; see Sedley (1976) 23-4, Angeli and Dorandi (1987), a..d Angeli and
Colaizzo (1979) 64-8, esp. on Zeno Sid. Fr. 27 (= Posid. Fr. 46 + 47 Edelstein-
Kidd; also see useful discussion of the Posidonian texts at Kidd [1988] 1.207-
14), to be found at Procl. in Eucl., who in fact mentions Zeno’s name seven
times: 199.15, 200.5-6, 214.18, 215.10, 216.10, 217.10, 218.1, and ‘the Epicureans’
in 7§eneral at 322.5 and 323.4 Friedlein.

See below, pp. 125-6, complementary note 77.

78 There are four explicit references to Pappus’ Commentary to book I:
approving at 189.12 ff., 197.6 ff., 249.20 ff., critical at 429.13 ff. Friedlein: ol nepi
“Hpwvo xoi IMénnov should not have appealed to proofs in book VI (but see
Heath [1926] 1.366-8). On interpolations from Pappus’ Commentary in the
text of Euclid see Heiberg (1903) 57-8. Pappus himself Coll. VIII, 3.1106.13-5
refers to his ox6Aov (i.e. Commentary) on book I of the Elements.

7% From Geminus’ reference to Chrysippus cited Procl. in Eucl. 385.13 ff.
Friedlein (SVF 2.365) or parallels with passages in Cleomedes it does not
follow that he was a Stoic. i.e. the same person as Posidonius’ excerptor, or
follower; see further Neugebauer (1975) 2.578-9, also ibid. 579-81 for Geminus’
dates. Aujac (1975) xi-xiii attributes the extant Elementa astronomiae, the lost De
Posidonii meteorologica (striking astronomical fragment via Alexander at
Simpl. in Phys. 291.22 ff. Diels) and the lost mathematical work all to the
same person, and edits the passage in Proclus on the division of mathematics
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is cited quite frequently,8 but these references do not derive from a
Commentary but from the treatise On the Ordering of the Mathematical
Disciplines (Ilepi tiig 1@v pobnpdrov 1dEewc), in which also specific
mathematical treatises were discussed: Euclid’s Elements, perhaps
the Data, and certainly works by Archimedes, and Apollonius on
conics.8! The Neoplatonist philosopher Porphyry (3rd cent. CE),
another of Proclus’ sources, appears to have written not a Comment-
ary on the whole work but comments on book I, which may have
been part of his Miscellaneous Investigations.8%? Fragments of these
Commentaries and comments are extant also elsewhere,83 and we
even have the whole of Pappus’ Commentary, in two books, on
book X of the Elements in an Arabic translation. This is accessible
in an English version which replaces earlier short abstracts in
French translation and a complete German translation both based
on an unreliable edition of the Arabic text.84 This, it should be

(but not the other references, or those in Pappus and Eutocius) ibid. 114-7.
Aujac’s view is shared by Dicks (1972) and Crombie (1994) 1.137-8, who
translates the fragment found in Simplicius. A non liguet seems to be the best
option.

80 The division of mathematics into eight parts by ‘Geminus and his
followers’ is cited 38.4-42.8 Friedlein; two pure disciplines, viz. arithmetic
and geometry, and six applied ones, viz. mechanics, astronomy, optics,
geodesy, canonics and calculation. Overview of passages in the in Euclidem
either certainly or perhaps deriving from Geminus at Van Pesch (1900) 112-
3, but see e.g. Mueller (1992) xxviii.

81 Ammon. in APr. 5.27-8 Wallies thv 10100tV dvéAvoiy 6 Nepivog dp1lduevog
gnow “avéivcic éotv anodeifemg ebpeoig” suggests that Geminus may have had
the Data in mind. I quote the title after Pappus, 3.1026.5-9, which includes the
reference to Archimedes; other references to Geminus on Archimedes at
Eutoc. in Archim. De plan. aeq. 3.266.1-2, and to Archimedes, Apollonius and
other early mathematicians in an abstract from book VI at in Apoll. Con.
2.168.17-170.24 Heiberg, where the title is slightly different (év 1@ &kt tfig 1@V
pobnpdérov Bewpiag). Presumably the title as quoted by the meticulous Pappus is
the correct one, Eutocius’ reference being couched in more general terms (cf.
his vague reference to Apollonius, above n. 27). Note that Tittel (1912) 1040-1
argues in favour of Eutocius’ title, but his parallel, Cleomedes’ title KvxAikn
Bewpia, is now rejected in favour of Metéwpa, see Todd (1990) xx-xxi.

82 Six explicit and laudatory references to Porphyry: 156.24-27.1 Friedlein
= Fr. 257T Smith (Sca xai 6 @Adcogog [Mopeiplog év toig Tuppixrorg [i.e. the
Toppicra {ntipoata] yéypogev xai ot ideiotor 1dv MAotwvikdv Swotdtroviar), 255.12-4
= Fr. 482F Smith, 297.1 ff. = Fr. 483F Smith, 315.11 ff. = Fr. 484F Smith, 323.7
in Fr. 485F Smith (see above), 352.13-4 in Fr. 486F Smith. Proclus sees him-
self as belonging to a philosophical rather than a mathematical exegetical
tradition, cf. O’'Meara (1989) 170-1; for Porphyry’s influence also Mueller
(1987) 311-3.

8 See e.g. Heath (1926) 1.19-27; Jones (1986a) 2.10-11 on Pappus.

84 Extracts Woepcke (1856), see quotations at Heiberg (1891-3) 2.120-4;
transl. Suter (1922) based on Woepcke (1855), replaced by Thomson (1930).
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noted, is not a commentarius perpetuus. The first book is a lengthy,
mostly philosophical introduction to book X which to some degree
is comparable to Proclus’ two prolegomena to his Commentary on
book I, while selected mathematical observations of a sober nature
occupy most of the second book. This treatise is sometimes spurned
by historians of mathematics,% and practically ignored by
historians of philosophy.86

We do not know whether Theon of Alexandria wrote a separate
Commentary, or comments, on the Elements, but do know that he
published a revised edition.®” This revision was to serve the purpose
of teaching Euclid in a better way. It is mentioned Schol. Eucl. 1.2,
which reports that ‘in certain copies the words “according to
Theon’s edition” are included in the title (8v Tty avtiypagolg
npdokerton év Tfi Entypoefi 10 ék thig Ofwvog ékddoewg); similarly
Schol. IV.4. In fact a number of mss. that are still extant tell us that
they are éx tfig Ofwvog ékddcewg. What is more, Theon himself
refers to it in his Commentary on Ptolemy’s Suntaxis in such terms
that it is clear that his comments (whether original or not) were
part of the edition: ‘this has been proved by us in the edition of the
Elements near the end of book VI' (8é8ewton fipiv v tfj £kddoet t@v
Zroygelov npodg 1@ téAer 100 Extov BifAiov, 1.10, 492.7-8 Rome).
Possibly such additional proofs were originally written in margine
and incorporated into the body of the text in a later phase of the
transmission. This would explain why Theon’s name is absent
from Proclus’ Commentary.

The work is mentioned under ‘Pappus the Greek’ at Fikrist 7.2, Dodge (1970)
2.642: ‘a Commentary on the tenth section of Euclid, in two sections’ (cf. Suter
[1892] 22). See also Sezgin (1974) 174-6. For the reference to it in the scholia
to Euclid’s Data see below, n. 120. That Pappus also commented on book I of
the Elements is clear from his own reference (above, n. 78 ad finem), and from
the quotations in Proclus (above, n. 78 ad init.) and Anaritius/an-Nayrizi
(below, n. 90 and text thereto); that he commented on book XII appears from
a reference in Eutocius, see below n. 103 and text thereto.

85 E.g. Fowler (1987) 302: “Unfortunately, Pappus’ commentary is of little
help in understanding Elements X.” Suter (1922) 11 spoke of “philosophisches
Beiwerk”, but praised the mathematical sections for their clarity.

8 But see Burkert (1972) 533, index s.v. Pappus; his contention that all the
scholia on Elem. X derive from Pappus may however be contested.

87 Heiberg (1925) 15-6; Heath (1926) 1.46-61 and Ziegler (1934) 2077-8,
mainly based on Heiberg (1882), the “prolegomena critica” in Heiberg
(1888a, repr. Stamatis [1977]), and Heiberg (1903) 52-3; in this later paper
Heiberg shows that Theon not only made additions and introduced changes
but also followed earlier mss. that already contained interpolations. Also see
Dorandi (1994) 306-7, 309. On Theon see further Toomer (1976b) 322.
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Proclus was not the last Neoplatonist commentator on Euclid.
The introduction to the Data by his pupil Marinus of Neapolis (in
Palestine) is extant.88 A number of fragments of Simplicius’ Com-
mentary on book I of the Elements® have survived in the medieval
Latin translation of an Arabic Commentary on books I-X ascribed
to Anaritius (an-Nayrizi, 10th cent. CE), the first book of which is
lost in Arabic.9” To the best of my knowledge these fragments have
received little attention, and I cannot deal with them here. To a
large degree this Arabic Commentary is a compilation from Greek
sources, otherwise lost, the most important among which are
Heron (in books I-IX) and, as already stated, Simplicius (in book I).
Proclus is not mentioned. From the Arabic text, which mentions
his name here, it is clear that the quidam mentioned at Anaritius
37.17 and 38.7 Curtze represent Pappus.?!

III 2 The Scholia in Euclidem: Proclus, Pappus and Others

We also have several corpora of scholia to the Elements, edited by
Heiberg in 1888 and discussed by him in an important mono-
graph published in the same year.92 Heiberg established that with
a few exceptions the scholia on book I belonging to the earliest
corpus (called by him Scholia vaticana) derive from Proclus’ Com-
mentary, abstracted and reworked by an intelligent person, and
hypothesized that the scholia to books II-XIII belonging to this
corpus had in a similar intelligent way been derived from Pappus’
Commentary, since in his view there is no evidence that Proclus
wrote on the other books. Heiberg knew Woepcke’s French
translation of extracts of Pappus’ Commentary on book X; using
the method of the double column which provides an intuitively

8 Ed. Menge (1896b); see below, Ch. VIIL.

89 See below, p. 126, complementary note 89.

%0 Mentioned at Fihrist 7.2, Dodge (1970) 2.635 (cf. Suter [1892] 16). Critical
ed. of the whole Latin transl. Curtze (1899), new ed. of books I-IV Tummers
(1994), who published a preliminary ed. of book I at (1984) 2.121-90. Arabic
text ed. Besthorn and Heiberg (1893-1932). On an-Nayrizi, who belongs with
“den bedeutenderen arabischen Mathematikern” see Sezgin (1974) 283-5; on
Anaritius see Tummers (1984) 2.103-6.

91 Cf. above, n. 83 and text thereto.

92 Heiberg (1888b); for additional scholia see below, n. 96 and text thereto.
Abstract at Heath (1926) 1.64-74; this account is somewhat out of date because
Junge and Thomson (1930) was not yet available.
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convincing synoptic overview?3 he proved that several passages in
the Scholia vaticana on this book indeed correspond to passages in
Pappus’ work.? Junge and Thomson at the end of the introduction
to the English translation were able to extend this list to some
extent. Comparison of the scholia with the complete text shows that
the scholiast not only took liberties with it (perhaps enhanced by
later users), i.e. by expanding or shortening it, but also, as in the
case of the first and quite substantial scholion to book X, wrote a
little essay based on Pappus including virtually verbatim abstracts
but in a different sequence than in his source.??

Subsequent to his first monograph on and publication of the
scholia, Heiberg found further scholia in other mss., one of which
is quite early.”% Here Schol. vat. X.62 is ascribed to ‘the divine
Proclus’.97 Heiberg concludes that there are two possibilities, of
which he prefers the first: (1) the ascription is a guess of a
Byzantine scholar; (2) Proclus wrote a Commentary on the whole
Elements, and the passages in the scholia corresponding to Pappus
have reached us via Proclus’ Commentary. Eva Sachs preferred the
second alternative, but her argument for deriving the Scholia vati-
cana as a whole from Proclus is not good enough.?® She attributes
Schol. vat. X.1 and X.135 to Proclus (who she thinks would have
used the in her view unreliable Iamblichus) because of a “Zug von
pythagoreischem Mystizismus ” which as she believes does not fit
the sober Pappus.9? But the passages to which she objects are exactly
paralleled in Pappus’ Commentary on book X (1 §§ 1 and 9), the
full text of which was not known to her. She also finds Schol. vat.
VIL.3 Proclean. This is about the monad in the domains of the
gods, of physical objects, and of mathematicals; ‘when speaking of
a monad in relation to the gods we mean the beginning of each

93 See Mansfeld and Runia (1997) 89-94, 116-20.

94 Heiberg (1882) 170-1, (1888b) 11-2.

9 Thomson (1930) 57-8.

9 Published and discussed Heiberg (1903) 328-33, 334-52.

97 Text Heiberg (1903) 341, no. 17; discussion ibid. 345-6.

%8 Sachs (1917) 71-5, “Proklos und die Euklidscholien”; also cf. ibid. 38-9.
Her contribution was overlooked by Suter (1922), who p. 78 suggests that
certain passages in Pappus’ Commentary may derive from Proclus and have
been interpolated by the Arabic translator (refuted by Thomson [1930] 40-1);
it was also overlooked by Junge and Thomson (1930). More on one of Sachs’
points below, text to n. 119 and p. 127, complementary note 119. Also see
below, n. 114.

% Sachs has overlooked Pappus’ reference to Nicomachus, for which see
above, text to n. 68, and for more details below, Appendix 2, pp. 117-9.



28 CHAPTER THREE

series’ (oeipag, 5.362.12-3 Heiberg). It has to be admitted that the
term oeipd for ordered series is without any doubt Neoplatonic.
Even so, the germ of the idea behind the scholion can be paralleled
from Pappus’ Commentary, viz. 1 § 8: ‘everything finite is in fact
finite only by reason of the finitude which is the first of the
finitudes’.'" It is therefore plausible enough that the scholiast
modernized and amplified an idea found in Pappus’ Commentary
to book VII. If we assume (as Heiberg appears to have done) that a
single person is responsible for (the majority of) the Scholia
vaticana, this person must of course be later than Proclus, excerpted
by him for book I. So in all probability he was a minor Late Neo-
platonist himself; note that the excerpts that are probably derived
from Pappus show symptoms of updating. Marinus, of whom it is
said that he excerpted earlier Commentaries on a considerable
scale,!9 is a possible but of course entirely hypothetical candidate.

Furthermore, by no means all the Scholia vaticana on Elements
book X correspond to passages in Pappus’ extant Commentary. So
one can be certain that not all the Scholia vaticana to Elements 1I-IX
and XI-XII derive from Pappus either. But in view of their contents
(quite similar to those scholia which may safely be said to stem in
one way or other from his Commentary) and because they are
part of the same corpus some of them may well have been excerp-
ted from Pappus. Heiberg’s hypothesis is simple, and therefore
plausible,!92 though it needs to be revised in the manner attempted
just now. In our present context it does not matter, moreover,
whether or not these have to some extent been brought up to date by
someone who found it worth his while to excerpt Proclus for book I
(we have just seen one clear instance of such an upgrading). We
may add that material deriving from Pappus is also found outside
the Scholia vaticana: Schol. XI1.2 is proved to derive from his Com-
mentary on this book by a remark in Eutocius.!03

Do we find mention of isagogical issues in the Scholia vaticana to
books II-XIII which thus may be ultimately attributed to Pappus?104

10 On this passage see Thomson (1930) 40-1.

101 Cf. below, n. 200.

102 Cf. Ziegler (1946) 1092, who however does not exclude “Quellen-
gemeinschaft”.

18 Eutoc. in Arch. De sphaer. et cyl. 3.28.16-7, eipnron 8¢ xai Mdnne eig 10
vrépvRpe TV ZTot Eiwy.

104 As far as I know no general study of the scholia to Euclid has been
made after Heiberg (1888b) and (1903); however the contribution of Junge
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Yes we do; (abstracts from) prolegomena to books II-V have been
preserved, while as we have seen above the introductory scholion
to book X (a little essay) derives from a section of Pappus’ Com-
mentary which happens to be extant.

The short Schol. vat. 11.1 explains both the utility (xpfowpov) and
the subject or purpose (oxomndg) of the book, in this (unusual) order. It
is useful for many things, because it is a contribution to stereo-
metry and the theory of planes, helps to solve many problems,
‘and contributes not a little to astronomy’.195 Its subject is the
description of straight lines and their parts, which will clarify the
irrational divisions of straight lines. Implicitly the place of the
contents of this book as a part of the discipline involved, viz. mathe-
matics, is also indicated: the isagogical question to what section of a
particular discipline or literary genre it belongs. The even shorter
Schol. vat. 1I1.1 only describes the okondg. Schol. vat. IV.1 is a bit
longer; though lacking the technical isagogical vocabulary, it in
fact is about the order of theorems and provides a brief overview of
the limited contents of the book (i.e. tells us about its 6xondg), and
equally implicitly deals to some extent with its utility: what is at its
end forms ‘a contribution to astronomical theory’.1%6 The very first
word of the quite extensive Schol. V.1 is oxondg: the subject of the
book is the treatment of mathematical proportions (&valoyiat, a
term which subsequently is explained at some length). Ut:lity is
also mentioned, though again implicitly; we are told (5.280.2-7)
that the present book is ‘common’ (kowov) to geometry and arith-
metic and ‘music’ (i.e. canonics) and indeed to mathematics in
general, for its proofs do not only fit geometric theorems, but all the
disciplines which belong to the science of mathematics. Accord-
ingly, the place of the contents of this book in relation to the disci-
pline involved, viz. mathematics, is also indicated: the isagogical
question to what section of a particular discipline or literary genre it
belongs. ‘This is its okondg’, the scholiast continues, ‘but some say
that the book is the discovery of Eudoxus,!07 the teacher [sic] of
Plato’ (280.7-9). What is implied by this remark is that neverthe-
less, in its present and quasi perfect shape, it is correctly attributed

and Thomson (1930) 57-8 is indispensable, and useful remarks are scattered
in the work of Burkert (1972), see 534, index s.v. Scholia in Euclidem (which
however fails to list all the passages dicussed).

165 For Pappus’ interest in mathematical astronomy see above, Ch. II 3.

106 Cf. again above Ch. II 3.

107 Cf. Burkert (1972) 451 with n. 19.
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to Euclid: the isagogical issue of authenticity, i.e. the correctness of
the émiypagn.!98 A fourth such issue is discussed, explicitly this
time, at the end, viz. the division into parts (282.2-10, tiig 109 B1pAiov
drapéoeng). The book is divided into two parts (dixfi Sufipnran), the
first of which provides the di8ackaAia of the simpler subjects (i.e.
the multiples), while the second is more general in character. ‘For
with each topic, as has been said [viz., in a section of the Comment-
ary that is lost], the presentation of the simple subjects should come
first’.199 This comment recalls Porphyry’s justification of his
systematic arrangement of Plotinus’ treatises at VP 24,!19 and so is
in fact not only about the systematic sequence but also about the order
of study, while the manner of presentation is involved as well. The
excerpt ends with the remark that the division of the definitions is
like that of the book as a whole, the first group being about parts and
multiples, the next dealing with all proportions in general.

Schol. vat. X.1 need not be discussed, as we have Pappus him-
self.!'! Schol. vat. XI.1 lacks technical isagogical vocabulary, but it is
about the contents (i.e. oxondc) of the book, and contains an interest-
ing historical observation, viz. that ‘the ancients’ distinguished the
knowledge of planes from that of solids, ‘as Plato too makes clear in
the Republic’ (5.593.3-4) The ‘younger’ authors on the other hand
used the same name, viz. geometry, for both disciplines,!'? because
both are concerned with the knowledge of magnitudes. So they
connected them, converting them so to speak into a single study
(mpaypoteia), ‘because, as has been said, they deal with the same
thing’. This is an implicit description of the oxondg of geometry
in the later sense of the term: the subject of this discipline is
magnitudes.

As we see, there is nothing about these introductory scholia
which is particularly Neoplatonic.

18 See also below, pp. 126-7, complementary note 108.

10 el yGp &ni novede, ag elpnton, npdypotog (isagogical terminus technicus)
v 10V anAdv fyeloOon Sidookoiiay.

110 For the rule in question see Mansfeld (1994) 112-3 n. 195.

M1t is discussed together with Schol. vat. X.62 by Heath (1926) 3.1-3,
whose treatment is slightly out of date, see n. 92 above.

12 For Heron’s use of the term geometry see below, text to n. 178;
presumably he belongs with the ‘younger’ authors mentioned in Schol. vat.
XI.1.
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III 3 Pappus’ Commentary on Elements Book X

We may now turn to Pappus’ Commentary to Elements book X. Two
preliminary issues have to be discussed first.

Jones argues that the Commentary may be the lost book I of
Pappus’ Collectio, basing this argument on entry 604 in a catalogue
of the papal library at Viterbo written in 1311 by a librarian who, so
he argues, knew no Greek. This begins with the words ‘item
unum librum, qui dicitur Commentum Papie super difficilibus
Euclidis et super residuo geometriae, et librum de ingeniis’. ‘Papie’
must be Pappus. Vaticanus graecus 218 contains the remains of the
Collectio and on its first page part of a work written in another hand
(which also supplied some pages in Pappus), which Jones identi-
fies as the ept napaddEwv pnyovnuatev of Anthemius of Tralles.
The formula ‘librum de ingeniis’ probably refers to this work.
Ergo, thus Jones, the ‘Commentum Papie super difficilibus Eucli-
dis’, or Commentary on Elements book X, is the lost book I of the
Collectio. But in the first place this is not easily reconciled with the
fact that the Commentary on book X is itself divided into two books.
In the second place, the title ‘Commentum ... super difficilibus
Euclidis’, which very much resembles a title of Heron transmitted
in the Fihrist, viz. ‘Book on solving the uncertainties of Euclid’,
perhaps refers to a separate work. This may or may not have been
a part of Pappus’ Commentary on Euclid. Vat. gr. 218 in its complete
state may well have contained two different works by Pappus; the
Collectio after all may have been copied from an already defective
ancestor: since part of book VIII has gone missing, in its ancestor
the beginning too may already have been lost already. The
librarian’s ‘unum librum’ is far less decisive than the explicit
reference to the Commentary in two books on book X in the scholia
on Euclid. Even if the ms. (or its ancestor, from which the
description in the catalogue may derive) originally contained
Pappus’ Commentary on Elements X, it still does not follow that this
originally was the beginning of the Sunagdge.''3

113 See Jones (1986b), who disagrees with Grant (1971) 666-7, according to
whom the formula ‘librum de ingeniis’ pertains to the abstracts from
Heron’s Mechanica at Coll. 8.31-2, and with Clagett (1978) 406 n. 56, who
accepts Grant’s view and argues that “whole entry” in the ms. “refers to
Pappus’ Collectio”. I would add that it is equally possible that ‘librum de
ingeniis’ pertains to the whole of Coll. VIIL, and that ‘unum librum, qui dici-
tur Commentum Papie super difficilibus Euclidis et super residuo geometriae’
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The second issue pertains to the book’s supposedly Neoplatonic
colouring. Jones believes that the work “seems to have been
composed for readers versed in philosophy, especially Neoplaton-
ism ”, and similar remarks are made by others. But there is no
trace whatever of specifically Neoplatonic doctrines. A better
interpretation is provided by Burkert, who writes: “in general his
[viz. Pappus’] exposition is strongly influenced by Platonism ”. In
fact the Commentary on book X of the Elements is no more Neo-
platonic than Nicomachus’ Introductio.'14

I go on with the text itself. Paragraphs of Pappus’ text are quoted
according to Thomson’s translation, italics are mine. The first
paragraph of book I begins as follows: ‘The aim of Book X of Euclid’s
treatise on the elements is to investigate the commensurable and
the incommensurable, the rational and irrational continuous
quantities’. So Pappus begins with a description of what came to be
called a book’s okondg. A historical excursus follows; the origins of
this theory, he tells us, are to be sought in the school of Pythagoras,
but it was further developed especially by Plato’s pupil Theaetetus,
as Plato shows in the dialogue called after him, though later also
the great Apollonius made important contributions. ‘Eudemus the
Peripatetic’!!5 is cited for a description of Theaetetus’ findings.
‘Euclid’s object, on the other hand [i.e. as different from that of
Theaetetus], was the attainment of irrefrageable principles which
he established for commensurability and incommensurability in
general’. In other words, what Pappus does here is justifying the
authorship of Euclid, i.e. the correctness of the éniypog, in a way

may indeed be a designation of Coll. II-VII, in which Euclid is one of the
earliest authors (and, by reputation, the most important) to be treated. Jones’
argument is criticized by Vanhamel (1989)373-6, who reviews the literature
on this issue and, perhaps wisely, opts for a non liquet. For Heron’s title below,
p. 126, complementary note 77; for the reference in the scholium below, n.
120.

14 For Jones’ hypothesis about the Commentary on book X see (1986a)
1.46-7, cf. Jones (1986b) 24-6. For its purported Neoplatonic ingredients see
Jones (1986a) 1.11 (but cf. above, n. 98, and below, n. 119 and text thereto). For
Burkert’s more correct view see his (1972) 461 n. 68. “Some doubts ” as to the
authenticity of the Commentary are voiced by Bulmer-Thomas (1974) 293 and
299, who follows the obsolete Suter, cf. above, n. 98; he too speaks of the work’s
“Neoplatonic character ”. For Pappus on Nicomachus see above, text to n. 68, n.
69, and below, Appendix 2. See further below, n. 121.

115 This portion of the text is now reproduced as Fr. 141 I in the second ed.
of Wehrli; see already Burkert (1972) 440-1 n. 82, 457-8 (quotation of part of
Pappus §§ 1-2), 462 n. 73.
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which is the same as that of Schol. V.3 and Schol. vat. V.1.116 We
may perhaps call this ‘qualified authenticity’: in its present systematic
state the book is by Euclid, though it incorporates the work of his
predecessors.!'7 T have italicized the word ‘systematic’, since
Pappus’ remark at the same time pertains to the ordering (1¢&1g) of
the contents.

Repeating the main issue of the previous paragraph at the
beginning of § 2, Pappus goes on to deal with the xpfowov: ‘Since
this treatise has the aforesaid aim and object, it will not be
unprofitable for us to consolidate the good it contains’. This good is
explained at some length in §§ 2-3. Pappus again appeals to history,
and at some length to philosophy. The familiar Pythagorean story
that the person who first revealed that irrationals exists was
drowned is allegorized in a Neopythagorean or Platonist way.!!# In
the first place, Pappus argues, it is perhaps better not to make such
irrationals public; and secondly the soul which finds out about
these things by accident loses its bearings and wanders about in
the stream of coming into existence and passing away, which
lacks measurement.!'!? Therefore ‘the Pythagoreans and the

116 See above, text to n. 108, and below, pp. 126-7, complementary note 108.

17 Compare the way in which Apollonius of Perga in the introductory
dedications of the various books of his Conica comments on the achievements
of his predecessors (incorporated by him) as compared with his own
additions and systematization; see below on book I, text before n. 126. Also see
the proem of the mathematician Diocles (early 2nd cent. BCE) at Toomer
(1976a) 34, of the rhetorician Aelius Theon (1st-2nd cent. CE) Prog. 59.14 ff.
Spengel, and already the proem (1.1) of an anonymous physician, viz. [Hipp.]
De victu, probably mid-4th cent. BCE. The same claim is made by Heron
(often, cf. e.g. below, text to n. 170), by Ptolemy (cf. below, text to n. 231) and
by Theon (below, text to n. 265).

118 For the traditions concerning the various versions of this story see
Burkert (1972) 455 ff.—esp. 458 with n. 58 on Iamblichus, who VP 246-7 cites
no less than three versions the last of which, 132.20-3 Deubner, is that
reported by Pappus—but his view (ibid. 461) that Pappus qualifies the story as a
“legend ” is questionable. Pappus (1 § 2) tells us that there was a ‘saying’
current in the school of Pythagoras about the man who perished by drowning
after disclosing the knowledge of surds, ‘which is most probably a parable by
which they sought to express’ etc. So Pappus provides an allegorical inter-
pretation in philosophical terms of a ‘saying’ he believes to be genuinely
Pythagorean; cf. below, p. 127, complementary note 119, for the formula {owg
fivittovto. This approach is in no way different from the allegorical inter-
pretations of the Pythagorean akousmata found in a number of authors (Anaxi-
mander the Younger, Aristotle, etc.), and the interpretation itself quite
possibly is not original with Pappus.

119 This passage as reflected in Schol Vat. X 1 was used by Sachs in her
attempted rebuttal of Pappus’ authorship, see above n. 98. For the Greek text
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Athenian stranger’ (reference to Pl. Leg. 819a) counseled prudence.
Plato’s counsel should be heeded, and Euclid’s ‘wonderful clarity’
appreciated. The hazards are to some extent obviated by the fact that
the irrational pertains to geometry only, not to numbers, as is ex-
plained philosophically and at appropriate length in the sequel.!20
And in geometry it can be neutralized in a scientific way.

§ 4 deals with the isagogical issue of the ‘arrangement [i.e.
systematic ordering, 1a€1c] of ideas in Euclid’s propositions’, which is
explained at some length; this at the same time amounts to a
treatment of the division of the book into sections, or parts, as is clear
from the summary of §§ 1-4 at the end of § 4: ‘The aim [oxondg],
profit [xpfiowov], and divisions [Swaipeoig eig uépn] of this book
have now been presented in so far as is necessary’.

§§ 5-23 deal at length with the study of irrationals from a mathe-
matico-philosophical point of view. I shall publish something
elsewhere on this section in which Pappus demonstrates his
familiarity with Plato and Aristotle.}?! So I conclude the present
brief overview of the first book of Pappus’ work with §§ 24-36. At the
beginning of § 24 he states: ‘let us begin again and describe its
parts’. At the end of § 4 Pappus had said that the division into parts
had by now been given insofar as necessary. In the concluding
paragraphs he presents a far more elaborate division into no less
than thirteen parts (‘in the first part’, ‘in the second part’, etc.) The
contents of each part are summarized, and it is furthermore clear
that the ordering of these sections is both didactic and systematic.

From the above survey, mainly based on the Commentary on a
particular book, it will have become clear that Pappus in his
Elements Commentary is familiar with a good many isagogical
issues, that he is fully aware of their didactic relevance, and uses
them both explicitly and systematically. It is a pity that the

and some parallels see below, p. 127, complementary note 119.

120 1t is perhaps to this paragraph and the next rather than to § 7 (pace
Jones [1986a] 1.10-1) that Schol. vet. in Eucl. Data nr. 4 refers (262.1-7 Menge ad
finem, cf. already Heiberg [1882] 163): ‘both the rational and the irrational
can be a given [datum], as Pappus says at the beginning of (his Commentary)
on (book) X of Euclid (‘s Elements)’, dovoton 8& xai pntov kai &Aoyov dedopévov
eivar, og Aéyer [anmog év dpyi 10D eig 10 U EdxAeidou- 10 pév yap pntov kol dedopévov
¢otiv, 00 maviwg 6E kai 10 dedopévov pntdv éotiy.

21 For philosophy in the Sunagégé see below, Appendix 2, and the haute
vulgarisation version at Mansfeld (1998a). A paper on the philosophy in the
Commentary will appear elsewhere. There are important links with the
philosophy in the Sunagage.
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introductory part of his Commentary dealing with the Elements as
a whole is no longer extant, for one would have liked to know what
his presentation of the author and his treatise could have
resembled. Perhaps he used Eudemus’ History of Geometry, just as at
the beginning of the part that has been preserved. Even if the
Commentary on book X was composed first (which to some extent
would explain its lengthy treatment of a number of isagogical
questions), that to book I and the treatise as a whole can hardly
have been less rich. Whether some of the issues dealt with in
Proclus’ Commentary on book I derive at least in part from Pappus’
Commentary is a matter for speculation. To answer the question
whether Proclus knew and used the Commentary on book X more
research is needed.



CHAPTER FOUR
APOLLONIUS’ PROEMS AND EUTOCIUS’ COMMENTARY

IV 1 The Proems of Apollonius’ Conica

Four of the eight books of Apollonius of Perga’s Conica are extant in
Greek, together with a Commentary by Eutocius of Ascalon.!22
Apollonius is a great mathematician, admired but also criticized
by Pappus, who has also preserved information about the books of
the Conica lost in Greek and about other lost works, both in the
Collectio and in the Commentary on Elements X.123 The final version of
the Conica (in instalments) presumably has to be dated not too long
after 200 BCE.

Of great interest in our present context are Apollonius’ proems to
the individual books; these are in the form of letters to the
dedicatees: Eudemus, the first teacher of the Epicurean philosopher
Philonides,!%* for books I-III, a certain Attalus for books IV-VII (and
VIII, I presume) after Eudemus’ death.125

12 Ed. Heiberg (1891-3), including Eutocius’ Commentary (for which see
Ch. IV 2). Books V-VII are extant in Arabic (book VIII being lost), and are
now acccessible in Toomer (1990) which replaces Halleius (1710); note that
Toomer’s remark at (1990) 1.vii that Halleius failed to print the Arabic text is
a slip. The Conica belongs with the domain of Analysis, see above Ch. II. On
their mathematical contents see Heath (1921) 2.154-75, Toomer (1970) 181-8,
and Toomer (1990) 1.xiv-v and xxviii-xxxiv esp. for books V-VII. For Apollo-
nius’ dates see Toomer (1970) 179-80 and (1990) 1.xi-xii: his son and messen-
ger was an adult, and Philonides is allowed to see the work (proem to book
II; see below).

13 Reprinted from Hultsch (1876-8)—including the mathematical lem-
mas on the extant books—and Woepke (1856) at Heiberg (1891-3) 2.102-66,
together with fragments cited from Eutocius’ Commentaries on Archimedes,
from Philoponus, Proclus, Hypsicles (i.e. Elem. XIV), Marinus, Ptolemy,
Hippolytus, Ptolemaeus Chennus, and the Fragmentum Bobiense. The section
derived from Woepke (1856) at 2.120-4 Heiberg should be corrected on the
basis of Thomson (1930).

124 Pap. Herc. 1044 Fr. 25.45, see Gallo (1980) 33 and 36.

1% The proems to books Il and IV-VII are translated and discussed by
Heath (1896) lviii-lxxxvi, i.e. those to books I-II and IV are translated from
Heiberg’s Greek text, that to book V from Nix’s Latin (1889), and those to
books VI-VII from Halleius’ Latin (1710). I have consulted Heath’s transl. for
books II and IV, that of Toomer (1990) for the proems to books V-VIII, as well
as Toomer’s new translation of the proem to book I at (1990) 1.xiv-xv. On the
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In the introduction to book I (1.2-4 Heiberg) he writes to
Eudemus that he sends him the revised version of this book, and
that the others will follow as soon as they have been revised too.
Drafts of books I-VIII already exist: the work was written at the
request of the geometer Naucrates when this colleague was staying
with Apollonius at Alexandria, and Apollonius (or so he claims)
hurriedly (!) jotted down a preliminary version of the whole
treatise in eight books and gave this to his friend, who had to leave
Alexandria. This remark about an earlier dedicatee (?) and to
hurried composition sounds a bit like a topos, but this is by the way.
Copies of this preliminary version of books I and II had since also
been given to other friends. Eudemus should therefore not be
surprised when encountering versions different from the present
corrected and polished, i.e. an authorized edition. The preliminary
version therefore cannot have been very rudimentary. Revision
must have been a matter of style, of adding prefaces, etc.

Apollonius then meticulously informs Eudemus (and so the
general public) beforehand about the contents of the whole treatise.
Books I to IV deal with the elementary instruction; next, the
contents of each book are announced and summarized (nepiéyet ... 10
np@tov [scil, BiPAiov], ... 10 dedtepov, etc.) The first book deals with
matters that have been already treated by others (no names given),
but according to the author it does so in a fuller and more general
i.e. systematic way. Nevertheless, what we have here is a reference
to the history of the subject. The specific utility (yeviknyv kol dvarykoiov
xpetav) of the contents of book II is emphasized. Book III contains a
great number of theorems which are useful (ypnowpa) for the
synthesis of solid loci etc.!26 Most of these are new, that is to say
have been found by Apollonius himself, or so he claims. Greek
mathematicians are not averse to the idea of progress! Euclid’s
treatment of a specific issue, for instance, is said to be both
incomplete and unsystematic—an affirmation which produced an
interesting controversy.'?” The contents of book IV, he tells us, are
for the most part original.

final section of the proem to book I see Friderici (1911) 43-4.
126 Cf. above, n. 26 and text thereto; below, p. 123, complementary note 26.
127 Cf. above n. 19, below text to n. 131, and n. 139 and text thereto. Toomer
(1970) 180 and 186-7 argues that Apollonius in books I-IV for the most part
systematized the findings of his predecessors, among whom Archimedes
(whom he fails to mention by name in the preface to book I). So this part of
his work would be of the same nature as most of Euclid’s Elements.
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The other books, Apollonius says, go much further than the
elementary and general instruction provided by books I-IV; in the
briefest terms he tells us what is the subject of each of them. Book
V is about maxima and minima, book VI about equal and similar
conic sections, book VII about theorems concerning diorisms, and
book VIII about determinate conic problems.

We may notice that isagogical questions dealt with systematic-
ally in the literature of later and late antiquity are already present
in a preliminary way in the general introduction to the first book:
the theme of the work as a whole and the subjects of the individual
books (entailing in some cases historical references, viz. remarks
about predecessors in the same field, one name even being
mentioned), the specific utility of some of its parts, the division of the
work into parts and subparts, i.e. two main sections consisting of
four books each, and the systematic order of these two main sections
and of the individual books which coincides with the order of study.
We must further note the justification of this revised edition itself
and the reference to the earlier draft versions, that is to say the
distinction between draft versions which may circulate among
colleagues and pupils and have been copied by others, and the
official edition as corrected by the author. This topic is often an
issue in the introductory sections of for instance Galen as well,
about five centuries later.!28 The combination, in this brief com-
pass, of a justification of the corrected edition from a literary and
historical point of view with a survey of its contents is to some
extent comparable with Porphyry’s justification, in the Vita Plotini,
of his corrected edition of Plotinus’ works in an ascending
systematic order, with titles revealing their specific themes.!?9

It is worthwhile to compare Pappus’ remarks in his introduction

128 Apollonius’ account is Devreesse’s earliest example for this practice (cf.
above, n. 17 and text thereto). For the working methods of ancient authors see
Dorandi (1991b). Attalus of Rhodes, who according to his proem quoted by
Hipparchus in Arat. 1.1.3 = Attalus Fr. 1, 3.11-20 Maass (1898) published an
editio correctior of someone else’s work, viz. Aratus (see Mansfeld [1994] 162
with n. 295) is probably to be dated to ca. 150 CE, see e.g. Kidd (1997) 18; that
he is to be identified with the dedicatee of Con. IV-VIII can be no more than
speculation (Toomer [1990] 1.xii n. 2). Attalus writes to his unknown dedica-
tee that he has sent the book of Aratus which he has corrected (10 ... 100 'Apdtov
BiBAiov tEanectdAxopév oot SropBwpévov b’ Mudv, and a little later: Thv d16pBworv
70® PifAiov), plus his interpretation (¢§nyfowv) which makes Aratus’ views
agree with the phenomena.

13 Cf. Mansfeld (1994) 108-16. Also think of Galen’s autobibliographies
discussed ibid. 117-31, or of Possidius’ Vita Augustini.
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to the discussion of the Conica, 2.672.30 ff. Hultsch. These are
heavily dependent on Apollonius’ dedication/introduction to book
I, a substantial chunk of which (viz. 1.4.1-26 Heiberg which as we
have seen summarizes the contents of the work as a whole) is even
quoted practically verbatim at 2.674.22-676.18. Pappus’ designation
of this passage is interesting: ‘Apollonius says what the eight books
of Conica written by him contain, placing a preliminary heading-
like clarification in the proem of book I’, 2.674.20-1. Interesting not
only because Pappus correctly calls the dedication/introduction a
‘proem’, but also because he calls this summary of the contents a
xeparoddn npodfAlwoiy, a ‘preliminary heading-like clarification’,
i.e. one listing in a clear way the main themes. The substantive
npodniwoig (‘announcement’, ‘prediction’, cf. the meaning the
verb ususally has) is very rare—in the Collectio it occurs only
here—, and its present meaning is not listed in the new LS]. The
formula as a whole is an excellent designation of what an intro-
duction should contain in the matter of a listing of topics. Further-
more, Pappus, a partizan of Euclid, argues that Euclid’s Conica in
four books!3? were merely ‘filled out’ by Apollonius (2.672.18), and
he defends the Elementarist against what he believes to be
Apollonius’ unjustified criticism (2.676.19-8.12).131

But let us return to Apollonius himself. The proem to the next
book is brief to a degree (1.192.1-11): he merely says that his son is
now bringing book II, recommends that it be studied carefully and
permits that it be communicated to those who deserve this, Philo-
nides being mentioned in particular. Book III has no proem, so
presumably the authorized version has been lost.!132 That to book IV
(2.2-4) on the other hand is quite substantial. Apollonius writes to

139 T cannot enter into the problem of the existence of this work; for the
issue see Jones (1986a) 2.399-401.

131 Cf. above, text to n. 127. For Eutocius on Apollonius’ originality see
below, Ch. IV 2,

132 Eutocius 2.314.4-5 Heiberg tells us that book III lacks a dedication, and
2.354.6-7 that he has ‘edited’ book IV; at 176.17-20 he tells us that he has
edited all the books from the various copies available to him. Since Apollo-
nius in the proem to book IV advises us that the three previous books had been
dedicated to Eudemus, and books IV-VII are dedicated to Attalus, the autho-
rized version of book III sent to Eudemus and including the dedication was
no longer available to Eutocius. Eudemus’ death may have been the reason
why the final version of book III did not circulate widely enough. The alter-
native hypothesis, viz. that the proems of the Conics are spurious additions, is
avoidable; see above, n. 128, below, n. 238. Their authenticity has never been
questioned.
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Attalus that he has given books I to III of his Conica to Eudemus, but
that beginning with book IV he will dedicate them to him as his
new dedicatee, for Eudemus is now dead.

So here is book IV. Its contents are listed (nepiéxer 8¢ 10010 KTA.),
which fall into three sections (2.2.13 nepi 100 devtépov, 2.22 10 péviot
tpitov). The description of these sections includes a short historical
overview: what belongs with the first section has been treated by
Conon of Samos in his To Thrasydaeus, but incorrectly. Nicoteles of
Cyrene then wrote against Conon, but as to what belongs with the
second section he only indicated that proofs could be given but
failed to do so himself; neither did anyone else. Finally, what is in
the third section has never been treated before. The new theorems
in books I-IV are said to be very useful for what we may call
‘higher’ conics.

The proem to book V is quite substantial; those to books VI and
VII are shorter. On the whole the descriptions of their contents are
similar to those in the books extant in Greek. In that to book V he
writes to Attalus that his predecessors have hardly paid attention to
the theory of minima lines. Insofar as they have come near this
topic their views have been incorporated in book I, but apposite
treatment and proofs concerning minima will be provided only
now, with treatment of maxima and several related issues thrown
in. We again note the careful distinction made between his own
achievements and those of his predecessors. In a similar way book
VI is to treat matters which have been neglected by Apollonius’
predecessors, at least in the sense that his treatment will be both
richer and clearer; inter alia conic sections which are equal to each
other or dissimilar to each other, as well as segments of conic
sections will be dealt with. Book VII too contains a number of new
theorems, which are of great use for many types of problems. They
will also prove wuseful for solving problems to be discussed in book
VIII, which is to follow.

IV 2 Eutocius’ Commentary on Apollonius’ Conica IV
Turning now to Eutocius’ Commentary on books I-IV (which is later

than the Commentaries on Archimedes to be discussed in the next
chapter),!33 we must note that the Commentary on book I is quite

133 On Eutocius see Heiberg (1880), Bulmer-Thomas (1971), Knorr (1989)
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substantial and has a quite long introduction (which in fact intro-
duces the whole work), while the commentaries on the other
books are much shorter (II-III) to extremely short (IV), the pro-
logues to books II-III being very brief, that to book IV again longer.
In his introduction to the Commentary on book I Eutocius
(2.168.5-186.21 Heiberg) first attempts to give Apollonius’ relative
date, citing the Life of Archimedes'3* written by Heraclius. This
Heraclius (or Heraclides)!35 argued that the conic theorems had
been discovered by Archimedes but had not been published by
him, and that Apollonius had appropriated them. We may view
this quote (concerned with the life as well as with the work) as an
echo of sorts of the Vita which may stand in front of the edition of
the first work of an author to be studied,'3% Eutocius only using what
meets his particular purpose. For according to him Heraclius’
claim is mistaken. In the first place, he states, Archimedes often
appears to allude to the Ztoueiwoig 1@v kovikdv, i.e. Apollonius’
Conica, thus showing that it is earlier than his own work.!37 The
term GTOL(ELWO1G, recalling Euclid’s title, shows that according to
Eutocius Apollonius’ treatise was the fundamental work on the
subject. Secondly, Apollonius does not pretend that he expounds
his own discoveries alone, for he tells us that he has treated in a
fuller and more systematic way matters that had been already
written about by others. Eutocius next paraphrases a discussion to be
found in book VI of Geminus,!3® who (in his view correctly)
pointed out the difference between the systematic and general
account of Apollonius and the efforts of his predecessors. Pappus’
discussion of the same issue in the Collectio, misreported here
(2.186.1-10), was known only indirectly to Eutocius.!3? But the fact
that both these men do discuss Apollonius’ explicit criticism of

225-6, 229-31, 233-8, Toomer (1990) 1.xvi-xvii, Decorps-Foulquier (1997). For his
date see below, n. 143.

134 See below, Ch. V 3.

135 This is his name at Eutoc. in Arch. De dim. circ. 3.228.20-1 Heiberg,
where the Vita is also cited.

1% It may also be found at the beginning of the Commentary on such a
work, as in Olympiodorus’ Commentary on the Alcibiades maior: the yévog 10D
ethocdgov at in Alc. 2.14-167 Westerink. See further Mansfeld (1994) 179-91.

137 False, since Archimedes died in 212 BCE, i.e. possibly even before
Apollonius began drafting his Conica, and certainly before he began
publishing it.

13 For Geminus see above, n. 81 and text thereto.

13 Abhove, n. 19. For Pappus and Eutocius on Apollonius in relation to his
predecessors cf. Fraser (1972) 1.428-32.
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Euclid, albeit in various ways, shows that this debate, which in fact
goes back to some extent as least as far as Geminus and Heraclius/
Heraclides, went on for centuries.

Comparison with remarks found in Pappus’ Commentary on
Euclid Elements X, in the Collectio, and in the Scholia vaticana on
Euclid, further shows that one of the issues involved in this
introduction is the theme of the work in relation to the question of
authenticity; that is to say the relation of Apollonius to predecessors
in the same field is comparable to that of Euclid to his predecessors,
e.g. Eudoxus and Theaetetus.!4 Eutocius also discusses the contents
of the individual books at some length (books I-III at 2.176.23-80.10,
book IV at 2.186.11-21), mostly cannibalizing Apollonius’ own
introductory ‘epistle’ (as he calls it, 2.176.23) to book I, but adding
interesting comments. He follows his source as to the division into
parts. This preliminary account allows the prologues to the follow-
ing books to be as short as they are.

Furthermore, Eutocius informs us that in the text of his edition
he has put together the clearer parts to be found in the different
versions at his disposal,!4! for the benefit of beginners (10 cagéotepa
napatifépevog év 1@ pntd St v 1@v elooyopévav edpopeiov), while
his own comments and passages he feels bound to exclude are
written in the margins (2.176.17-22). So half-way the long proem
clarity too is mentioned, disertis verbis this time, while the qualities to
be expected of the students also play a role.

In the short prologue of the Commentary on book II (2.290.1-5)
Eutocius states that he will only write about those things which
cannot be understood on the basis of what he has written on book I.
The proem to book III (2.314.1-11) is a bit longer. Eutocius tells us
that this book was much esteemed by the ancients, as is made
clear by the existence of various versions. Still, it lacks an introduc-
tory letter (i.e. dedication), and no ox6Aia worth anything written
by those ‘before us’ (npd Hudv) are to be found, though Apollonius
in the proem to the whole work says that the contents of book III
are well worth looking into. Eutocius’ own clear explanation (copdg
... Ogikvopeva), based on (what is in) the previous books and his
comments on these books, is now available to the student. The
proem to book IV (2.354.1-356.4) briefly lists its contents, praises its

140 See below, pp. 126-7, complementary note 108.
41 For Eutocius’ methods see above, nn. 27 and 39, Knorr (1989) 237-8, and
Decorps-Foulquier (1997).



APOLLONIUS AND EUTOCIUS 43

clarity for those who read it, especially in his, Eutocius’, edition,
and confesses that it does not lack [earlier] ox6Awx, for what is
lacking (viz. in Apollonius’ exposition) is filled out by what is
written in margine (ot nopoypapai).'4? The method of proof through-
out the book is by reductio ad absurdum, also used by Euclid,
Aristotle, and Archimedes. ‘Not lacking in [earlier] ox0Awa’: as a
matter of fact Eutocius’ own comments on book IV barely fill three
Teubner pages, and the abundant earlier ‘scholia’ are lost ...
Eutocius survived, his predecessors did not. Anyhow, Eutocius
continues, if one studies (dvoywacxovtl) books I-IV one will be in a
position to solve problems in the field of conics, for these books
contain all one needs by way of elementary information, the
remaining books, as Apollonius himself has said, being a lot more
specialized. So diligent study of books I-IV plus Commentary is
recommended (&vdyvabi odv todto émpueddg), and if the reader
wants Eutocius to expound the other books in the same way this,
God willing, will be done. Presumably it never was.

One notes that in the Apollonius Commentary Eutocius is not
interested in isagogical questions in a systematic way though quite
a few are unmistakeably present; this surprises one a bit since he is
a pupil of the Neoplatonist philosopher and commentator Ammo-
nius Hermiae;!43 Ammonius, as is well known, liked and used the
rigid isagogical schemes.!44 But see the next chapter, on the earlier
Commentaries.

142 We know something about Eutocius’ predecessors. According to the
Suda lemma on Hypatia (Y 166, 4.644.4-5 Adler) this lady philosopher wrote a
Commentary on the Conica (lost). Serenus tells us he wrote a Commentary on
the (first book of the) Conica (lost as well), 52.24-7 Heiberg: &g év 1ol Kovikoig
[Apoll. 1.15] 8eikvuton ... xai fuelg év 1olg elg adTd drOUVAVOOL YEWPETPLKEG
anedei€opev (cf. above, n. 8).

143 For Eutocius’ date and relation to Ammonius see Knorr (1989) 229-30.
He may have presided over the school at Alexandria after the master’s death
and before the succession by Olympiodorus. On this period see Verrycken
(1994) 44-8, with references to the literature.

144 Cf. above, n. 10.
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EUTOCIUS’ COMMENTARIES ON ARCHIMEDES,
AND THE VITA

V 1 Archimedes’ Proems

The introductory letters/dedications of Archimedes’ works (note
that some are extant without such an introduction) tell the reader
quite a bit in a traditional way about the content of the treatises in-
volved and the occasions which prompted him to write and send
them. But unlike Apollonius he apparently is not interested in isa-
gogical issues as such. This difference with Apollonius is perhaps
capable of being explained. I would suggest that Apollonius, living
and working at least for some time in Alexandria,!4> had been
influenced by the methods of Alexandrian philology, that is to say
the editing and publishing of corrected standard versions of the
great classical authors. Think of his careful distinction between
drafts, or various versions, on the one hand and the polished and
authorized £€xdocig meant for the general public on the other.
Archimedes, for his part, though maintaining a lively exchange
with the mathematicians of Alexandria, as appears from several of
his dedications,!*6 lived and worked in far-away Doric-speaking
Syracuse, and shows no interest in new-fangled modes of
presentation.

5 Though he moved around (we know from his proems that he had
visited colleagues at Pergamum and Ephesus) he lived long enough in
Alexandria to compose the first draft of the eight books of Conica, and he
already was a resident of the city when the colleague for whom he wrote it
came and stayed with him. The revised versions are sent to the dedicatees at
Pergamum; so from elsewhere, most probably from Alexandria. The proem
to the authorized version of book I at least suggests that the author was still
living in Alexandria at the time.

146 See e.g. Fraser (1972) 1.399-402.
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V 2 Eutocius’ Commentaries on Archimedes

The earliest!4? of Eutocius’ Commentaries,!4® that on the first book
of Archimedes’ De sphaera et cylindro has a short prologue in the form
of a quite flattering dedication to his ‘master’ Ammonius (3.2.1-22
Heiberg). Note moreover that Eutocius also includes the first part of
his account of the definitions in the ‘introduction’ (év toig
npoowuiogtod Iepi opaipag kol kvAivdpov, In plan. aeq. 3.268.14-5).

Eutocius states that his motive for attempting to write on this
difficult treatise, which absolutely needs to be explained, is that
there is a gap: ‘I found that no one before us has composed a
worthwhile work’ (008éva t@v npd Hudv a&lov ebpav cdvtagiv
kotaBefAnuévov), viz. dealing with this book. He repeats this: no
one before has approached this subject (bn60eciv; one is pleased to
encounter an isagogical terminus technicus). Another isagogical
issue is of course also present, viz. the difficulty of the subject which
needs clarification (capdg ¢x0écBon t& ... SuaBedpnra).!4 Also, the
very first sentence of the introduction cites the éntypagn (1o ITepi
opaipag kai kVAIVOpov "Apyxundovg), about the authenticity of which
there clearly is no doubt and which need not be further explained.
It is interesting to note that Eutocius ad finem uses oxondg in the
sense of (his, Eutocius’) authorial intention, though in a semi-
proverbial expression. He asks Ammonius to tell him what he
thinks of the work (ypappoa); ‘if it has not altogether missed its aim’
(el 8¢ 100 oxomod un mavn Srepaptavov), its author will try to write
on other Archimedean works as well.

Clearly the Commentary on bookIdid find favour with the vene-
rated Ammonius, for in the very short prologue to book II (3.50.2-4)
Eutocius declares that, having clarified (cag®g ... yeypapuévev) the

47 Eutocius apologizes for possible mistakes due to his youth (3.2.12-3, e{ 11
napd pédog Sia vedmra eBéyEopon).

148 Ed. Heiberg (1910-5) vol. 3, Muegler (1972) with French transl. The
Commentaries on the De sphaera et cylindro and the De dimensione circuli have
been ‘edited and collated’ (¢xd0ce0g napovayvecBeiong) in antiquity by Isido-
rus of Miletus, as end-notes tells us. Presumably they started their career as
text-books (presumably collected in codices) for a small circle of users. Two
Commentaries on Archimedes by Eutocius (Eutokii Ascalonite rememoracio in
libros Archimedis de spera et chylindro and Euthocii Ascalonite rememoracio in libros
Archymedis de equerepentibus) and seven treatises by Archimedes have been
translated by Willem van Moerbeke, see Vanhamel (1989) 362-7.

49 Clarity and clarification are often at issue, see Heiberg’s index ii,
3.437, s.vv. cagnvein, cagnvilo, cagne.
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theorems of the first book, he will now perform the same service
for those of the second. In this second book various interesting
items are to be found. At the beginning of the abstract from book
VIII of the Collectio!5" he speaks of Pappus’ npdBeotg, his authorial
intentention (3.70.9, cf. 7, npoéBeto). At 3.150.13 (cf. 152.14) he speaks
of the npdBecig of Archimedes in the De sphaera et cylindro. At
3.132.5-18 he is concerned with the clarification (ca@eotép® ... Aé€er
yYpagopev) by translating his difficult Doric and replacing his
archaic terminology. As to Nicomedes’ De conchidibus, he says that
this title was given by the author himself (3.92.2-3, Nwopndng év 1@
émuyeypappéve tpog adtod Iept koyxoeddv ovyypapuott). So no doubt
about the work’s authenticity.

The prologue (3.228) to the Commentary on Archimedes’ opus-
culum De dimensione circulil®! is from our point of view also quite
rewarding. Eutocius states that he will ‘achieve his aim’ (okondg)
by explaining those passages in Archimedes which need to be
explained (briefly if they are relatively clear, others more fully) by
linking up these explanations with his Commentary on the De
sphaera et cylindro. The next text to be treated is 10 yeypappévov
"Apyuhder PiBAISov Kdkdov pétpnow thy éntypaeny £xov, &v & Ty
npdBeciv 1avdpog € adtiig Thig éntypaeiig yvwpilopev, ‘the little book
written by Archimedes which has as its title <<Measuring of the
Circle>> , in which we learn the author’s intention from the title
itself’”. What this title means is explained in the following colon.
This, beyond doubt, is a conscious use of three preliminary issues,
though not in the usual order; authorship, explanation of the title,
authorial intention. Eutocius includes a short historical overview, which
is most apt whenever authorial intention is the issue; he refers to
the efforts of Hippocrates of Chios and Antiphon which, as he sup-
poses, will be familiar to students of Eudemus’ History of Geometry
and Aristotle’s writings (scil, SE ch. 11). A reference to Heraclides
in the Vita'>? follows, who had said that this little book is ‘necessary
for the uses of life’!5 and so, we may add, already dealt with the
issue of the xpiopov; Eutocius accepts this interpretation.

150 See above, text to n. 18,

151 On the transmission and interpretation of this tract in antiquity and
the middle ages see the account of Knorr (1989) 375-816, a book within a
book.

152 See above, text to nn. 134 and 135.

133 Cf, above, n. 71.
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This Commentary also contains an interesting afterword (3.258.
15-60.9). Eutocius admits that Apollonius of Perga’s computation in
the Ocytocius is more precise, but submits that this precision is not
useful for Archimedes’ aim (00 xpfiowov ... tpdg 1OV "Apyundovg
okonov). He refers back to his proem (3.128.19 ff.), where he has
said—in fact by quoting Heraclides!54—that this cxondg is con-
cerned with practical utility (81 tag év 1@ Bie xpelag). The
criticism of Sporus of Nicaea and other later authors is mistaken,
since all have ignored Archimedes’ oxondg.

The prologue to the Commentary on book I of De planorum
aequilibriis is rather short (3.264.2-15). It first refers to Aristotle, and
to Ptolemy who follows him, for a definition of pon, i.e. the
‘inclination of the scale’, as the ‘common genus of heaviness and
lightness’, then to ‘Timaeus in Plato’. Those who are interested in
the tenets of these authorities may collect them (££eott tdg 86E0g
101 grhopobBéowv dvaréyesBar kt)L.) from Ptolemy’s De momentis
(TMepi pondv),!55 from Aristotle’s physical treatises, from Plato’s
Timaeus, and from those who have written Commentaries on these
works. This advice is absolutely fascinating, at least to the present
writer, since as a matter of fact Eutocius advises us that one may, or
even should, compile one’s own doxography,!3¢ and tells us how
one should set about this.!57 Finally, he states what is the view of
‘Archimedes in this book’, thus implying that it is authentic and
telling us what is its aim. The prologue to book II (3.278.1-3) is as
short as can be and as to contents very much resembles its
counterpart, the prologue to book II of the in De sphaera et cylindro.

We may sum up this overview of Eutocius’ practice in the
previous section and the present one by concluding that, though
certainly familiar with the scholastic scheme of isagogical ques-
tions, and fully aware of the technical terminology involved his
use thereof is quite unpedantic. This holds in particular for the

134 Cf. above, text to n. 152.

15 Lost; see Heath (1921) 2.295. The Eutocius text (incomplete) is Ptol. Fr. 3
Heiberg; Ptolemy’s treatise is also cited by Simpl. in Phys. 710.14 ff. Diels (=
Ptol. Fr. 1 Heiberg).

1% There is no chapter Ilept ponfig in Aétius’ Placita, though tenets of Plato
and Aristotle on heavy, light, and ponn (the latter in the Plato lemma only)
are among the items treated Plac. 1.12 Diels, the chapter Iepi copdtov.
Perhaps Eutocius knew the Placita and was aware of what he saw as a lacuna.

157 Possibly, Eutocius does not include this doxography because this would
be a transgression of the boundaries of the genre (a mathematical Comment-
ary). For a similar attitude in Proclus see below, text to n. 383.



48 CHAPTER FIVE

longer prologues, where he attempts to write real literary prose.
Often enough we have to infer that an isagogical question is at
issue, and no instance can be given where all of them are present
in some way or other at the same time.

From his references to the Timaeus of Plato, to the physical trea-
tises and the Sophistici Elenchi of Aristotle, and to the Commentaries
on the Timaeus and the physical treatises of Aristotle, it is clear that,
though specializing in mathematics, Eutocius had received a solid
philosophical education in the school of Ammonius.

V 3 The Vita of Archimedes

Finally, a word about the Vita Archimedis by Heraclius/Heraclides
quoted several times by Eutocius.!”® As we have seen above this
dealt both with the life in the proper sense of the word, and with
the works. It provided a date for Archimedes, discussed questions
of priority regarding some of his works in relation to Apollonius
(the latter providing a t.p.q. for Heraclius/Heraclides),!?® and
presented a view as to what measuring the circle is useful for. The
obvious place of a Vita of this kind is at the beginning of an edition
of the opera omnia,'®® but to the best of my knowledge we do not
have any further information on whether such an edition existed.

1% See above, text to nn. 134 and 152, where the passages involved are
cited. The few facts we know about Archimedes’ life as well as the anecdotes
concerning him are discussed at Dijksterhuis (1956) 9-32; further literature at
Knorr (1987) 421-2.

1% Heiberg's guess (1910-5) 3.447 s.v. "HpaxAeidag that he may be the
Heracleides twice mentioned by Archimedes in the introduction to the De
lineis spiralibus (“an idem? ), accepted by Fraser (1972) 2.600 n. 316, is not at
all likely on chronological grounds.

160 See Mansfeld (1994) 179-91.



CHAPTER SIX
HERON OF ALEXANDRIA

VI 1 Introduction

What survives of the voluminous works of Heron of Alexandria (to
be dated to the mid-1st cent., as he mentions a lunar eclipse he
observed in 62 CE)!6! is a rather mixed bag. For the most part these
works pertain to applied mathematics and, again for the most part,
they have not reached us in their original form, but underwent
various revisions.!62 The fragmentary remains of his Comment-
ary, or comments, on Euclid’s Elements have been mentioned
above.!6% In the present chapter I shall discuss the relevant sections
of a number of works of Heron in the rather erratic order in which
they are printed in the Teubneriana,'5* but begin with the Belopoiica
which has been edited separately.165

VI 2 The Belopoiica

The first chapter of the proem (chs. 1-2) of this treatise on artillery
is a shade bizarre. Heron first says that the ‘most important and
most indispensable part of philosophical study is that which is
concerned with tranquillity of mind’ (tfig év grAocopig drotpiPiig 0
péylotov koi dvoykardtatov pépog LmApyel O mepl dtapogiog).!66

161 See Drachmann (1972) 310 and Neugebauer (1975) 2.846, referring to
Neugebauer (1938) 21-4.

162 E.g. Heath (1921) 307-10; Heiberg (1925) 37: “die echten Metrika [first
published 1893 from a ms. in Constantinople] beweisen, daB die ... Geo-
metrica, Geodaesia, Stereometrica und Metpfioeig spite Rechenbiicher sind, in
byzantinischer Zeit in verschiedenen Redaktionen zusammengestellt”.

163 Text to n. 77; see further below, pp. 126-7, complementary note 77.

164 Ed. in 5 vols.: Schmidt (1899), Nix and Schmidt (1900), Schoene (1903),
Heiberg (1912-4). I shall not dicuss works which offer no information that is
relevant in our present context: the Mechanica (which, “as preserved in the
Arabic, is far from having kept its original form, especially in Book 17,
Heath [1921] 2.346), and the Stereometrica and De mensuris (cf. above, n. 162).

165 Diels and Schramm (1918).

166 Diels (1893)107 = 245 calls this “sarkastisch”, Heiberg (1925) 37 “ziem-
lich albern”. Keimpe Algra points out to me that Heron stands the doctrine
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Since we are now able to date Heron quite early, this reference to a
Hellenistic summum bonum is no longer surprising.!67 Heron
continues by pointing out that the philosophers have devoted—and
still devote—the majority of their investigations to this issue, and
believes their discussion will never end (a clear hint at disagree-
ment, diapovia). But he has a solution: mechanics has left these
theoretical discussions by the wayside, and taught all men to attain
tranquillity with the help of a single and very small part of itself,
viz. the science of artillery. One need not be worried about attacks,
either from outside or from inside. So Belopoiica has to be studied
and practised at all times. An interesting way to tell us that this
discipline is subsumed under mechanics (the isagogical issue 1o
nolov pépog ... avayetat). In the next chapter Heron states that his
predecessors have failed to deal in the proper way with the con-
struction and use of the machines that are involved; this is what he
intends to do in a manner which all readers will be able to
understand (issues of clarity and of the qualities of the students). He
then describes the orderly and systematic way in which he will treat
these matters, both generally and in detail.

VI 3 The Pneumatica

Of the two books of which the Pnreumatica consists only the first
section (p. 4-10 Schmidt) of the long introduction (p. 4-28.15) to book
I need be looked at here. In his backward reference to this intro-
duction Heron uses a term which belongs with the later isagogical
terminus technicus npoBewpica, viz. the verbal form npoteBewpn-
pévev (p. 28.17). We may limit ourselves to this section (certainly
by Heron himself), because the extensive second section, however
indispensable for what follows, is a justly famous philosophical
argument concerned with the void deriving (at least to some
extent) from the Peripatetic scholarch Straton of Lampsacus.!68

of Epic. Sent. 6 and 7 (ap. D. L. 10.140-1) on its head.

167 Diels (1893) 107 = 245 n. | says “Ich halte freilich auch diese Ein-
leitung fiir compilirt aus alterer Quelle”, presumably because he did not
exclude a later date for Heron (cf. ibid. 106 = 244 with n. 6: “frihestens am
Anfang unseres Zeitalters”). In the 1st cent. CE the main Hellenistic schools
were still very much alive.

18 Frs. 56, 57, 64, 65b, 66, 67 Wehrli. See Diels (1893), Drachmann (1948)
90-2, Gottschalk (1965). For the way in which Heron attempted to confirm
this theory by experiments see Crombie (1994) 1.179-81.
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In his proem Heron states that the ancient philosophers and
practitioners of mechanics have payed much attention to pneu-
matics, some concentrating on its theoretical, others on its visible
aspects. This is an implicit reference to the mathematical sub-
discipline pneumatics belongs with, viz. mechanics.1%? He views it as
his duty to bring into order (gig ta&wv dyayelv) what the ancients
have transmitted, and to add, or insert, what he has discovered
himself.!7® This will be most useful (dgereicBat) for future mathe-
maticians. We notice that in this way the aim of the treatise is
made clear too, though only implicitly. The present work is the
sequel to an earlier one in four books dealing with water clocks
(lost)—so an order of study seems to be implied, and a sort of
systematic order certainly is involved. Heron justifies this useful
arrangement and undertaking by insisting that the combinations
of the four elements air, fire, water and earth,!?! or of three of these,
produce in some cases useful things that are indispensable for
human life (&vaykaiotdrtog 1@ Ple to0te Yxpeiac),!’? in other cases
marvels that cause astonishment. Note that at the end of the
introduction he states that, ‘these things [scil., the issues concern-
ing the void] having been clarified, we shall next describe’ the
marvels produced by the combinations of the elements (which
combinations he had mentioned at the beginning and refers back
to now): p. 28.28.11-4, to0twv &N docecopiopévav EERG ... ypdyouev.
Again, ta&ic.

V1 4 The Automata

The proem to the Automata is quite interesting (ch. i, 338.3-342.10
Schmidt). Firstly, there is a brief reference quite similar to that in
the Preumatica, viz. to earlier writers (1@v npdtepwv) who have occu-
pied themselves with abtopatonomntiki because of its wonderful

169 Cf. above, text to n. 74, on Pappus who Coll. VIII concentrates on the
theoretical aspect, while Heron (if we forget about his dissertation on the
void) is only concerned with the production of miraculous effects.

170 For this topos see above n. 117 ad finem, and text thereto. For the orderly
presentation e.g. Schmidt at Nix and Schmidt (1900) 306 (with references):
“[n]ach der Aufgabe folgt [each time] eine Art analytischer Betrachtung des
Einzelnen und darauf die zusammenfassende Darstellung des Ganzen.”

71 Cf. the end of the dissertation of the void, 28.12-4 Schmidt, and see
Gottschalk (1965) 116, also for the parallels in Philon mechanicus.

172 Cf. above, n. 71.
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effects. This is so because each part of mechanics is so to speak
involved in avtopatorowmrtiki. So the mathematical subdiscipline it
belongs with, viz. mechanics, is indicated disertis verbis. A descriptive
overview of the contents of the treatise follows: there are moving
automata and standing automata. Heron states that the former are
described ‘in the present book’ (¢év 1001 1@ P1pAie ... ypagpopev), the
latter ‘in the next’ (gv ... t@® £Efig ... ypAgopev). So there is authorial
authority for a division into parts, viz. into two books. In the Teubner
edition the second book begins at ch. xx.

VI 5 The Catoptrica

The Catoptrica is extant in a presumably abridged version only, in a
medieval Latin translation (by Willem van Moerbeke), and in the
mss. is ascribed to Ptolemy and entitled De speculis. Quite a few
isagogical issues are found here, some of which have helped to
underpin the attribution to Heron:!73 utility (318.9 Nix and Schmidt,
dignum studio; 318.18, opportunitates necessarias); the reference to
predecessors (320.6-7, puto necessarium esse accepta ab hiis qui ante nos
descriptione dignificari) which belongs with the aim of the work; the
orderly arrangement, as is especially clear from the concluding
chapters. This attribution to Heron, based on circumstantial evid-
ence that is a bit thin, is of course far from certain and can be
accepted only provisionally. On the other hand it is hard to come
up with an alternative.

The introduction (316-24) is philosophical, or rather scientific, in
an interesting way:!7* It first mentions the two senses through
which wisdom is achieved according to Plato (reference, of course,
to Tim. 46c-47e). A Platonizing and Pythagoreanizing description
of the music of the spheres follows, and then something about the
acoustic effects of the moving stars on the air. Next we have a
division into three parts of the theory of vision: opticum (well
presented by ‘our’ predecessors, esp. Aristotle), dioptricum (Heron[?]
refers to another treatise of his in which this part has been treated
at length),175 and katoptricum. The last of these also needs treatment,

173 See Schmidt at Nix and Schmidt (1900) 305-6. For Moerbeke’s trans-
lation see Vanhamel (1989) 367-8.

174 Compare Theon(?)’s introduction to the later version of Euclid’s Optica,
below, text to n. 193, and Ptolemy, below, text to n. 194.

1% See below, Ch. VI 7.
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not only because it can be useful, utilis, for purposes which provide
fun (carnival mirrors), but also because it is utilis for opportunitates
necessarias (see above), examples of which are provided. Treatment
will be complete and, we may assume, orderly (ut in nullo deficiat
negotium). The following chapters deal at some length with the
properties under various circumstances of light and the visual ray.

VI 6 The Metrica

The proem of the Metrica (3-6.7 Schéne) starts with the ‘traditional
story’ of the origin of geometry from measuring and dividing the
land, a useful (xpew@dng) technique.!’® This utility led to a further
development of the yévog, so that also solids were measured. This
necessitated the finding of further theorems, many of which were
discovered by Archimedes and Eudoxus (examples provided),
though much remains to be done. Because of the indispensability of
this discipline (&vaykoiog ... bropyodong g ... tpaypateiag) Heron
has decided to collect the useful things described by his predeces-
sors (8oa 10ig Tpo HUdV edypnota dvayéypoanton), and to add what he
has discovered himself. He will begin with the measurings of
planes (= book I). The proem to book II (p. 92-96.11) states that after
the measurings of planes and surfaces of solids in the previous
book (év 1@ npo tovtov BiPAie), the measurings of various solids
have to be dealt with: difficult and so to speak paradoxical inven-
tions, ascribed to Archimedes by some historians (1&g ... koo dio-
Soxnv iotopodvteg, 92.8-9).177 However this may be, these inventions

176 The Geometrica, though as we have noticed extant only as a Byzantine
manual (above, n. 162) exhibits a few interesting introductory features. It has
no less than three proems (4.172-76.13 Heiberg): the first without a heading,
the second with the heading “AAAwg (so this is an alternative to the first), and
the third with the heading “Hpwvog dpxn t@v yewperpovpévav. To start with the
latter: this is about the origin of geometry from the measuring of land, just
as in the proem to book I of the Metrica. There is an extra bit, viz. that this
useful practice started in Egypt and then spread to mankind as a whole;
nevertheless the authenticity of the piece is in doubt, since it may be no more
than a revised excerpt from the proem of the Metrica. I do not know that it is
possible to put a date to the other proems, so shall ignore them here.

177 To the best of my knowledge this is the only surviving reference to a
Successions literature dealing with mathematics, though perhaps also another
(but in my view less plausible) interpretation is possible, viz. ‘historians [not
necessarily of mathematics] dealing one after the other’ with Archimedes.
Synesius’ remark about ‘the great Ptolemy and the divine band of his succes-
sors’, Ad Paeonium de dono astrolabi 5, at Terzaghi (1944) 2.139.1-2 ([Trolepaiov
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too have to be described, so that future users will find no lacunae in
the present work. A few preliminary technicalities follow. The
short proem (p. 140-42.2) of the third and last book, which deals
with the division of planes and solids, states that the difference
between the measuring and the division of places is not great.
Parcelling out pieces of land in equal portions (or in unequal
portions, when people deserve more) is useful and indispensable
(ebyxpnotov xai dvaykeiov). Nature herself has already divided up
the earth in this way, and so have men. However, for division to be
absolutely precise (and so equal, or just) one needs geometry, the
only science which gives us proof that is indisputable.

A number of isagogical issues are again present: the theme or
themes, also in relation to the work of predecessors and the history
of the subdiscipline; the division into parts, i.e. books, for which there
is authorial authority: the systematic ordering of these parts; the
relation of metrics fo the theoretical disciplines of mathematics, esp.
geometry (and stereometry: note that Heron uses the first term
only);!78 and wtility, of course.

VI'7 TheDioptra

In the introduction to the Dioptra'™ (188-190.23 Schoéne) we hear
tones that by now must have become quite familiar. We hear of its
manifold and indispensable uses (moAldg kol dvoykaiog ... xpeiag),
i.e. its utility, worked out in some detail in ch. 2: for daily life
(moArag ... 1@ Plw!'80 xpeiag), viz. its usefulness for irrigation, the
building of walls etc.; for another mathematical subdiscipline, viz.
astronomy (Vv mept 10 0vpavia Bewpilav) because it measures the
distances between the stars, and deals with the sizes, distances, and
eclipses of sun and moon; for geography; and for the arts of war. So
we are informed of the relation of dioptrics to other subdisciplines. But,
to return to ch. 1: Heron intends to treat what has been neglected
by his predecessors, to formulate what has been said in a difficult
way in an easier way (issue of clarity), and to correct mistakes that
have been made. He will not do so in detail, as readers may look

10D mavy ki 1od Beonesion Bidoov 1dv Sradeapévav) is no more than a fagon de
parler, and perhaps taken too seriously by Neugebauer (1975) 2.873.

178 Cf. above, text to n. 112.

1% Written before the Catoptrica, cf. above, Ch. VI 5.

180 Cf. above, n. 71.
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up what others have written and notice the differences themselves.
A more important point is that others have used a variety of instru-
ments with little result, while Heron will make use of a single
instrument, the dioptra,'8! for the solution of many problems, and it
will doutbless come in handy for other problems too. At the end of
ch. 2 he tells us that first he will explain the construction of this
instrument, and next set out its uses (xpeiag again): an orderly and
systematic division into parts.

VI 8 A Theoretical Work: the So-Called Definitiones, i.e. Ta mp0 Tiig
YEWUETPIKTIG OTOLYELDCENDG

The next work to be discussed is the Definitiones, a Byzantine
collection of abstracts, of which Nos. 1-132 are convincingly
argued by Heiberg to derive from Heron. We do not know to what
extent Heron’s text was abridged. The Byzantine compilator added
abstracts from his Geometrica (No. 133), from Euclid’s Elements (No.
134), from (perhaps!) Geminus (No. 135), from Proclus in Eucl. I
(Nos. 136-7, quite long), and from Anatolius (No. 138).!82 Here I
shall of course restrict myself to the Heronian part of the collection.
The short proem, dedicating the work to a certain Dionysius, has
been preserved (p. 14.1-9 Heiberg). I find this section extremely
interesting, not only because Heron formulates his didactic purpose,
viz. to make the treatises of Euclid and others more easily com-
prehensible (ebovvontovg, issue of clarity) to students, or because he
says that his starting-point and whole orderly arrangement (tqv te
apynv xal v 6Anv ovvta&v) will conform to the example set by
‘Euclid the Elementarist’, but especially in view of the general
description of the work which is found at the beginning. This
formula is 7a ... mpod tHig YeOUETPIKAG GTOLXEWWOENG TEYVOAoYoUUEVQ,
‘the systematic introduction which comes before the Elements of
geometry’. It may well be the case that this so-called Definitiones
and not the Commentary is the work on Euclid listed in the
Fihrist,'83 but one cannot be sure.

181 This instrument serves about the same purposes as the modern theodo-
lite.

182 The encyclopedia article of Mahoney (1972) contains nothing new
compared with Heath (1921) 2.314-6. For the Anatolius paragraph in [Heron]
see below, n. 228.

18 Cf. below, pp. 125-6, complementary note 77 ad finem.
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The formula & npo (the reading or study of ...) can be paralleled
in both earlier and later authors, and is sort of giveaway formula
indicating an introduction to an author or corpus, to a particular
work, or to a discipline. Thrasyllus, about one generation before
Heron, called his introduction to the collected works of Democritus
Te npod tiig avayvaoewg 1@v Anpoxpitov BipAiov, ‘What Comes Before
the Reading of the Books of Democritus’ (D. L. 9.41). Two centuries
later Origen ends the lengthy introduction to his Commentary on
John with the words, In Ev. Ioann. 1.88: ‘here we shall end what
comes before the reading in class of what has been written’ (a0t0V mov
KOTANOVGOUEY TA PO ThG cUvavayvdoews!dt 1@dv yeypopupévov). A
slightly different formula, stating the position of the Pythagoran
Golden Verses at the beginning of the philosophical curriculum, is
found in Hierocles the Platonist’s Commentary on this short poem:
‘this is the aim and position of the Verses, to impress a philosophic
character on the students before the other readings’ (obtog pév 6 cxomdg
1@V éndv xal ) 1akig, yopaxtipa erAdcogov npd 1OV GAlev avayveo-
patwv évBeivon 1olg dxpoatalis, in Carm. aur. pr. 4 Kohler). The aim
(okomog) is to turn the students into beginning philosophers, the
order (1d€1c) pertains to the fact that the Golden Verses are studied, in
class of course, before all the other works that are eventually to be
studied. Proclus is next; at in Remp. 1.1.5-7 Kroll (cf. ibid. 5.3-5) he
gives the contents of a chapter as follows: ‘On which and how
many headings must be distinctly described before the reading in
class of the Republic of Plato by those who wish to interpret it
correctly’ (mepl 10D tiva xpn kai ndoa npd Thig ocvvavayvdoeng TG
IoMteiog MTAGtwvog kepdAara SrapBpdoar 1ovg dpBdg EEnyovpévoug
av1Mv).!85 Finally, we may mention Ammonius Hermiae who at
in De int. 1.24-6 Busse refers to his Prolegomena, or rather

18 For guvavdyvwoig in Nicomachus see above, n. 69 and text thereto; also
see below, n. 306 and text thereto.

18 For details concerned with the practice involved see Mansfeld (1994)
245, index s.v. ‘reading’. For Theon(?)’s parallel title see text to n. 195 below,
and for the descriptive phrase in the proem of Aelius Theon’s Progumnasmata
see below, p. 122, complementary note 5. We may also recall the Hellenistic
title of the work by Aristotle later called Categories, viz. Ta np6 1@V t6m0v o’ (D.
L. 5.24; same title in the Theophrastus’ catalogue at D. L. 5.50), see Frede
(1983) 12-8 = (1987a) 17-21: the work was considered to be preliminary to the
Topics; see also cf. De Libera and Segonds (1998) xv n. 23. A similar idea is
behind the characterization, in the famous scholium at the end of the treatise
in a number of mss., of Theophrastus’ so-called Metaphysics as npodranopior
twvég 6Aiyor of the entire discipline, viz. metaphysics; see Laks and Most (1993)
xvi-xviii.
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Prolambanomena, in the following words: ‘in the preliminaries to
the reading in class of the Categories’, év 10lg mpolapfavopévolg i
ovvavayvaoews 1dv Kotnyopidv.186

The terminus technicus npoteyvoloyodpeve, and forms of the
verb teyvoAdoyeiv plus npd are rare and mostly found in late
authors. 187

I believe that the formula 1& ... ©p0O g YEQUETPIKTIG GTOLYEUDOEWG
texvoloyovpeva in the proem of the Definitiones is the original
Heronian title, a belief that is underpinned by no less than two self-
references in the Definitiones to a similar (though now lost) Introduc-
tion to Arithmetic by Heron, viz. Ta npo tiig apiBuntixfig otoygeidoeng,
‘What Comes Before the Elements of Arithmetic’ (p. 76.23 and
84.18).

We note that utility is not mentioned; in fact the work is wholly
theoretical, not practical, as Heron’s other works are. On the other
hand, that the work in facts is meant to be wuseful as a general
introduction to geometry is beyond doubt.

18 Cf. Olymp. Prol. 1.8, 1.26, 2.9-10, 14.11-2, 25.22-3 Busse.

187 Eus. in Psalmos, Migne PG 23, 1001.35 (év toig npotexvohoyovpévorg) and
1072.22-3 (¢v 10ig mpoteyvOoloyoLUEVOLG T@V WaAudV), Ammon. in Isag. 21.7 Busse
(npoleydpeva firor mpoteyvoroyopeva), Stephanus Ethn. 47.20-1 Meineke (év tolg
16 £0vixdv npoteyvohoyipacty eipntat), beginning of excerpt from the npoBewpia
of Severus’ Epithalamium at Phot. Bib. cod. 243, 366b Bekker (icwg pév &v @
nepiepyov eivon S0Eeie 1o npd 1@V mBodapiov texvoloyeiv); see further Mansfeld
(1994) 10 n. 2.



CHAPTER SEVEN
THEON(?)’S PREFACE TO EUCLID’S OPTICA

As we have seen above Theon of Alexandria published a revised
version of Euclid’s Elements. We also have a revised version of the
Optica'®® which has been traced to Theon, though unlike the
edition of the Elements it is not designated in this way in the mss.
This revision is prefaced by an introductory essay, 144.1-55.2
Heiberg.18? Heiberg argued that this is the authorized report by a
pupil of his teacher’s introduction to his exposition (“Lehrvortrag”)
of the work.190

This piece is interesting in various ways. The first of these is
that isagogical questions are not at all at issue explicitly, though we
may infer that the authenticity of the émiypoen was regarded as
unproblematic. Moreover the report may well be incomplete, the
pupil (or a later scriba) preserving only what he believed to be
really interesting.

The second point of interest is that the lecturer very firmly
places Euclid’s treatise in the context of physics and sense-
perception.!?! The original version of Euclid’s Optica is the most

18 Both versions ed. Heiberg (1895). Heiberg (1882) 139 bases the ascrip-
tion to Theon on a scholion in Paris. gr. 2468: 10 npooiptov £k 1fig 10D Ofwvog
¢otwv &€nyfiocwg. Because this ms. was written in 1565, the ascription has little
or no authority; we may observe that the scholion is not (!) found in
Heiberg’s edition of the scholia to the later version at Heiberg (1895) 251 ff.
Even so, Heiberg’s view was accepted by authorities such as Heath (1921) 1.441,
Ziegler (1934) 2079, Neugebauer (1975) 2.893, and Knorr (1989) 452 n. 17; also
by Fraser (1972) 1.389. Toomer (1976b) 322 writes that “there is no direct
evidence [my italics] ... that Theon was responsible for this version, though he
remains the most likely candidate”.

18 Preliminary ed. with facing German transl. Heiberg (1882) 138-45.

1% Heiberg (1882) 138-9, 145-6: the words dnodeikvig, éxopmle (144.1),
€pooxev (144.9) do not apply to Euclid but to the lecturer: an example of what
came to be called &nd @wviig, for which practice see Richard (1950). For earlier
evidence concerning the noting down of a master’s lectures see Sedley (1989)
103-4, and Dorandi (1997b) 46, 48, who argues that certain works by
Philodemus are &nd ¢@wviig [scil., of Zeno of Sidon]; for similar evidence
concerning the Sceptical Academy see Mansfeld (1994) 193. For Marinus see
below, Ch. VIIL

1 For the physicalist aspects of the introduction to Heron(?)’s Catoptrica
see above, Ch. VI 5. Even purely geometric optics fails to avoid physics
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purely mathematical of all extant ancient treatises on, or accounts
of, optics and vision, though his visual rays are real physical
entities. Greek optics and theories of vision are in several ways
defective; naturally, light is not given the predominant role it plays
since the discoveries of ibn al-Haytham/Alhazen, Kepler, and
Descartes, but as a rule is only a necessary partner of the (e.g.,
fiery, or pneumatic) rectilinear visual rays, or of the visual cone
which, depending on the particular theory at issue, may be
formed by the rays themselves or by the medium that is influ-
enced by the agent of seeing. These rays or this cone, issuing from
their base in or upon the eye, are so to speak a kind of fingers, or
sticks, which touch the objects that are seen and then report
back.!9? In conformity with the mainstream tradition of ancient
geometrical optics Theon(?) too posits that the eye sends out a cone
of straight visual rays.!93 In this context, however, it is important to
note that the great Ptolemy in his Optica—only books II-V are extant
in a medieval Latin translation from the Arabic, while the end of
book V is lost too—refined this traditional geometric optics even
further, but also revised it and far more straightworfardly placed it
in a physical setting. On the one hand he argued that the rays in
the cone form a continuum, and so turned them into mere abstrac-
tions. On the other he payed proper attention to the indispensable
role played by the illumination of the sensible object and the
qualities such an object must have in order to reflect illumination,
to the perception of the proper object of vision, colour, and via
colour to the apperception of other qualities of the object. And he
performed experiments to underpin his theoretical views.!94
Several arguments in support of Euclid’s doctrine of visual
perception are offered by Theon(?) in the course of his exposition,
e.g. that the eye is globular, not hollow like the ears, nostrils, and
mouth, as it would be had it been a purely receptive organ. We

altogether, see Lindberg (1976) 11-7 on the mathematicians, and on Greek
optics in general the impressive overview of Crombie (1994) 1.155-76, who
demonstrates that the theories gradually came to include more and more
physics and physiology.

192 See below, pp. 127-8, complementary note 192.

1% As is postulated in the first definition of Euclid’s Optica in both
recensions. Also other matters explained in Theon(?)’s introduction pertain
to the definitions.

1% Ed.: Lejeune (1956) 11; see further Lejeune (1947), Lejeune (1948) 38-41,
65-6, on the lost book I of the treatise, Neugebauer (1975) 2.894-6, Simon (1988)
8391, and esp. Smith (1988), Crombie (1994) 1.162-70.
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may thus infer that he wanted to provide a stronger, or at least
more elaborate, physicalist context for Euclid’s treatise in order to
make it look less old-fashioned.

Most important from our point of view, thirdly, is the fact that
the title of the piece in the mss. is Ta 7po 1@v EdkAeidov ‘Ontikdv,
‘What Comes Before the Optics of Euclid’. There is no independent
proof either pro or contra the assumption that this title is original, but
what should be noticed in favour of its being authentic is that the
designation ‘What comes before ..." (Ta np0 ...) in this context can
be paralleled quite early, as we have seen above.!9> So whoever
gave the introduction to the so-called recensio Theonis of Euclid’s
Optica its present designation was well-informed, and placed the
piece in the sub-genre to which it belongs.

1% Ch. VI 8.



CHAPTER EIGHT
MARINUS ON EUCLID’S DATA

Proclus’ pupil Marinus of Flavia Neapolis (Nablous) is not only the
author of the well-known Encomium written after his teacher’s
death, but also of a short preliminary piece dealing with the Data
which is less familiar to students of Neoplatonism.!96 Pace Menge
(and the misleading title of Michaux’s little monograph) what we
have here is not a ‘commentarius’.!97 Though the first hand in
Vaticanus graecus 204 (9th-10th cent.) has bndéuvnuo eig T dedopeva
g0kAeldovg dnd 9wviig popivov erlocdgov, the rubricated correction
npoBewpio xTA. for dndpvnuo ktA. by a much later hand is certainly
apposite. Perhaps the commentary in the proper sense of the word,
viz. the part pertaining to the work itself,!9% has been lost,!9 the
npobewpio (or mpoleyopéva, as a later ms. has it) being the only part
that has been preserved. Alternatively, Marinus used the Com-
mentary of Pappus to which he refers ad finem, and did not bother
to have his comments on the work itself (and his remarks on the
Commentary) taken down by one or more of his pupils.200 We
may further observe that the piece that is extant conforms to the
section ‘before the work’, viz. the first part, of the division ante opus
(i.e. the prolegomena) and in ipso opere, ‘on the work itself’ (i.e. the
commentary proper) of a commentary, a division said to be

1% Ed. Menge (1896b); see further the encyclopedia article of Schissel von
Fleschenberg (1930) and the monograph of Rome’s pupil Michaux (1947).
Several works by Marinus have been lost. He was Damascius’ teacher in
geometry, arithmetic, and the other mathematical disciplines, see Dam. Isid.
ap. Phot. Bibl. cod. 181, 126b-27a Bekker (p. 199 Zintzen), yeopetpiag 8¢ kai
apBuntixiig xoi 1@v EAAov pabnpdtev Mapivov ... éoxe 81ddokadov. According to
Elias in Isag. 28.9 Busse he said ‘I wish everything were mathematics’, 810 xai
0 p1hécopog Mapivog éon- eife ndvia pabhpata fv. For his interest in astronomy
see below, n. 222 and below, p. 129, complementary note 260.

19 Cantor (1907) 282, followed by Schissel von Fleschenberg (1930) 1761,
rightly speaks of a “Vorrede”. Michaux (1947) 67 ff. agrees.

1%~ See below, n. 201 and text thereto.

% Thus Schissel von Fleschenberg (1930) 1761, Michaux (1947) 71,
Sambursky (1985) 17.

20 According to Dam. Isid. ap. Phot. Bibl. cod. 242.146 (p. 198 Zintzen) he
‘copied the views of the commentators and reserved a copious amount of notes
for his own use’, bropviipata kotalkeinov Eovtd kai drobnoavpiiduevos.
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standard by Aelius Donatus (mid-4th cent. CE) in his Comment-
ary on Virgil.201

Marinus right at the start lists three (or rather four) preliminary
questions in the appropriate scholastic way:292 the explanation of
the title which involves that of the theme, since the term 8edopéva,
which has to be defined, functions both as title and theme; next the
utility of the discipline which studies this subject; and thirdly under
what scientific discipline it has to be subsumed.203 The discussion of
the theme, quite appositely, starts with a historical overview, with
inter alia references to Apollonius’ Inclinationes?** and his ‘general
work’, i.e. probably the treatise called De principiis mathematicis by
Heiberg,2% to Ptolemy, and to Diodorus (234.15-36.1 Menge),%'¢ and
branches out into a lengthy enquiry into the proper definition of
the term 8edouévov (see below). The ypficipov is discussed 252.20-
54.4: knowledge of the Data is indispensible for Analysis.27 The
importance of Analysis, the author continues, for the disciplines of
(pure) mathematics and related disciplines such as optics and
canonics ‘has been defined elsewhere’ (év dAAoig drwprotar).208 In
this other work Marinus, as he says, has also pointed out that
Analysis is the discovery of proof, i.e. a heuristic method, and how
much it contributes to the finding of similar proofs, and that it is
much more important to be capable of using Analysis than to be
already in possession of numerous individual proofs. Pappus had
restricted the utility of Analysis to the solution of problems set to

21 For this distinction and its applications see Mansfeld (1994) 43, 44, 49,
116, and cf. above, text to n. 198, below, text to n. 275.

M On isagogical questions in Marinus see Schissel von Fleschenberg
(1930) 1761-2, who speaks of the “Bestand der Bucheinleitung” as part of this
introduction (cf. below, n. 250); note however that he is unaware of the nature
and existence of the isagogical scheme itself. He is followed by Michaux
(1947).

23 234.1-3 Menge, [pdtov 8¢l OécBou 1i 10 Seddpevov- Enerta 1i 10 ypfHiorpov tig
TEPL T00TOV Tpaypoteiog, Einelv * kod Tpitov VIO Tiva EmoThUNV dvdyetat.

24 Belonging to the domain of Analysis, see Pappus Coll. VII, 2.636.22;
above, Ch. II 2.

25 Apollonius Fr. 51 Heiberg; see Heath (1921) 2.192-3.

26 Possibly the Diodorus mentioned by Pappus Coll. 1.246.1; see Heath
(1921) 1.358, 2.287, 2.359. Reference to ‘Archimedes’ predecessors’ at 244.1-2,
to Archimedes himself at 248.3.

27 mpdg .. tov dvadvdpevov Aeydpevov témov (cf. above, nn. 25 and 27). This
agrees with the view underlying Pappus’ sequence in Coll. VII, viz. that the
Data are the first analytic work to be studied.

28 One would very much like to know more.
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students;20% Marinus argues that the solution of problems is the
main thing.

As to the issue to what section of a discipline the work belongs
Marinus states (254.5-16) that because of its utility for all disciplines
of the above kind it does not belong with a single particular
subdiscipline, but with mathematics as a whole (eixdtwg &v pnbein
dvdyeoBor ovy UrO plov Tva émotiunv, GAA’ eig v koBdAov
Aeyopuévnv paBnuatixknv). General mathematics is then defined.
Euclid wrote the Data with this most useful cognitive purpose in
mind, so he is rightly called ‘Elementarist’. For before mathe-
matics as a whole, so to speak, he has placed elements and intro-
ductions: of geometry in the thirteen books (scil., of the Elements), of
astronomy in the Phaenomena, also of optics and canonics. More
especially, in the book in front of us now he has provided the
foundation for Analysis (ctoryeiwow dvaivtikfiv). Further praise of
Euclid follows. This section as a whole (254.5-27) somehow
mirrors the well-worn scheme formulated by Quintilian Inst.
2.15.5 as de arte, de opificio, de opere, which also forms the backbone
of Proclus’ introduction to Euclid’s Elements.21 We may of course
safely assume that Marinus was familiar with Proclus’ Comment-
ary on Elements book I, with its twofold introduction.

At the end (256.10-22) Marinus discusses, or mentions, further
issues. First, as a fourth (or rather fifth) preliminary question the
division of the treatise into parts.?'! Two different divisions are given,
the first of which distinguishes four parts according to the species
of dedopéva: the mpdrov ... ufjpe [note that tpfipe by now is an
isagogical terminus technicus] deals with the dedopéva kot
Aoyov,212 the dedtepov with those 1fj 0éoe1,2!% and the next with those
16 e{der.214 The fourth species, that of the peyéBer dedopéve,2!5 though
simple (&nAodv), is parcelled out among the others (kotéonaptot ...
pepikdg), mostly in the third section.

2 See above, text to n. 26; below, n. 219 and text thereto, and below, p. 123,
complementary note 26. Also see Knorr (1986) ch. 8.

210 See Van Berchem (1952) 81, Mansfeld (1994) 39 with n. 60 (where
further references to the literature). For another example see below, text to n.
275.

21 Michaux (1947) 17, 47 incorrectly views this as an appendix instead of
an integral part of the scheme.

22 Cf. Data, def. 2.

213 Cf. Data, def. 4, 8.

214 Cf. Data, def. 3.

25 Cf. Data, def. 1, 6, 7, 8, 9-12.
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A systematic sequence is involved here (and so, of course, an order
of study—a further isagogical issue, viz. the fifth or rather sixth):
Euclid, Marinus says, began with the A6y® and Bécer dedopéva,
since the dedopévo 1@ ider are composed of these.

A second, alternative (xai @AAwg) division into four parts is also
described, viz. according to magnitudes in general, lines, planes,
and theorems concerning circles. A similar ta&g (systematic
sequence) was applied by the author (i.e. Euclid) also to the defini-
tions, or hypotheses, of the book. Interestingly enough, this divi-
sion is grosso modo the same as that of Pappus’ summary of the Data
in the Collectio, though Marinus worked with a text which differed
to some extent from that used by Pappus.216

Finally, a sixth or (rather seventh) issue is brought into play, viz.
Euclid’s ‘method of instruction’ (1pomog tfig didaockariog).2!? This
according to Marinus is not xatd oOvBecwv but katd avéAvow, ‘as
Pappus convincingly demonstrated in his [for us lost] Comment-
ary (1016 ... bmopuviuacw) on the book’.2!8 This remark is somewhat
surprising, since Pappus at Coll. 2.624.8-11 Hultsch affirms that the
method of Euclid, Apollonius and Aristaeus is about ‘Analysis and
synthesis’, xatd avalvowv kol cOvBeoiv. Nevertheless it seems to be
beyond doubt that it is a view of Pappus which forms the back-
ground of Marinus’ stance, though in a way which looks a bit
idiosyncratic.2!® Even so, this reference is not only important
because it constitutes our only evidence for Pappus’ Commentary
on the Data, but also because we may believe, or so I think, that part
of Marinus’ discussion concerning the first isagogical issue, that of
the various meanings of dedopévov, to some extent at least depends
on Pappus, one of ‘the commentators he excerpted’.?20 The
historical information included there may well go back to him too;

26 Michaux (1947) 48-51.

217 See below, p. 128, complementary note 217.

28 In the Collectio Pappus includes the Data in the domain of Analysis, see
above, Ch. II 2; note that in this work the Data are merely summarized, not
discussed or commented upon. Heiberg (1882) 173 already pointed out that
Marinus’ remark cannot pertain to Coll. 2.638-40.1 Hultsch. For the speculative
solution of Jones see above, n. 33.

29 Also cf. above, text to n. 209. Perhaps Marinus exaggerated a point of
view expressed by Pappus in the lost Commentary resembling that quoted
above, text to n. 26. Knorr (1986) 357-60, who appositely cites Arist. EN
3.3.1112b15-27, argues that Pappus’ description is indebted to philosophical
views concerning analysis and synthesis. Also cf. below, p. 123, comple-
mentary note 26.

20 See above, n. 200.



MARINUS ON THE DATA 65

one only has to think of the introductory paragraph of Pappus’
extant Commentary on Elements book X, with its references to the
Pythagoreans, Theaetetus, Eudemus and Apollonius. The careful
distinction of the various views pertaining to the meaning and
proper definition of the term 8edopévov and its relation to other
concepts (viz. TETAYMEVOV, YVOPLHOV, pTOV, mOppov, Grtaxtov,
dyveotov, Gropov, dloyov) which takes up most of Marinus’ tract
resembles Pappus’ careful conceptual discussion of the ‘rational’
and the ‘irrational’ and of other technical terms in the first part of
the Commentary; but I cannot go into this matter here.

No discussion of the term dedopévov is found in the Collectio, but
one may observe that the synonymous term 80Bév is briefly
explained in the desciption of Analysis at 2.636.7-12. It is a mathe-
matical terminus technicus (0 xoAodow ot &nd 1dv pobnpudrtov Sobév):
‘In the case of the problematic kind, we assume the proposition as
something we know, then, proceeding through its consequences,
as if true, to something established, if the established thing is
possible and obtainable [ropio1ov, cf. Marinus’ nopwpudv], which is
what mathematicians call “given”, the required thing will also be
possible.’?2! Marinus goes his own way, but what he tells us is
nevertheless indebted to at least one of his predecessors.222 We have
seen above, moreover, that the second division into parts of the
contents of the Data mentioned by him is entirely similar to the
overview given by Pappus in the Collectio, and it is only to be
expected that an overview, or division, of this nature was also to be
found in Pappus’ lost Commentary.

21 Transl. Jones (1986a) 1.84. It will be clear that this passage cannot have
been Marinus’ source.

22 Another reference to Pappus by Marinus exists, viz. in the for the most
part unpublished scholia on Theon’s Little Commentary (cf. below, n. 261 ad
finem) which are the remains of a late, possibly Alexandrian Commentary
according to Tihon (1976). Here we read that ‘the philosopher Marinus says
that Pappus spoke about the parallaxes in conformity with what is been proved
in book V of the Suntaxis’, dxoho0Bwg 101¢ év 1@ néunte 1ig Tuvtatewg derybeior tov
[lannov gnoiv 6 grAdcogog Mapivog ta nepl 1dv naparlatéov Aéyey xtA. The text is
published by Tihon ibid. 183; for its interpretation see ibid. 173-5. For
Marinus’ interest in Ptolemy also see below, p. 129, complementary note 260.
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PTOLEMY'S PREFACES

IX 1 The Mathématiké Suntaxis

Ptolemy, about a generation earlier than Galen, as we shall see
planned and executed his works very carefully.223

The headings of the first two chapters of book I of the Mathé-
matiké Suntaxis?2* are npooipiov and nepi tig 1aEeng 1OV Dewpnudiwy,
both in the pinax and in the work itself.22> These two chapters taken
together may be viewed as forming the introduction to the whole
treatise.226 In the first chapter, which dedicates the work to his
standard dedicatee Syrus, Ptolemy advises us about the place and
value of mathematics. He first accepts the division of the sciences
into the theoretical (which provides ntAeiotv @@érerav, 1.1.4.15

23 1 omit most of the Optica of which the first book is lost (above, text to n.
194), the Inscriptio Canobis which is without introduction, and the Plani-
sphaerium, which though dedicated to ‘Jesurus’ (I1.227.1 Heiberg) i.e. ZOpog
(originally & Tipe, or vit ZOpe?) lacks a proper introduction. The other minor
astronomical works will be adduced whenever profitable; in themselves they
do not add much to what can be learned for our purposes from the Suntaxis or
Apotelesmatica. Ed. Heiberg (1907): Phaseis 1-67, Hypotheseis 70-145 (book II in
German, from the Arabic), Inscriptio Canobi 148-55, Procheiroi canones 159-85
(the introduction alone, i.e. not the tables [cf. below, n. 261], much altered in
later times), Analemma 189-223 (Greek fragments and medieval Latin transl.
from the Arabic), Planisphaerium 227-59 (medieval Latin transl. from the
Arabic), Fragmenta 263-70. On Ptolemy see e.g. Ziegler & al. (1959), Lloyd
(1973) 113-35, Toomer (1975).

24 Note the self-references at Hyp. 2.70.1-2 Heiberg (év ... t0lg tiig
MabBnparixfic ouvtdéeng bropvipaotv) and Geogr. 2.195.25-6 Nobbe (dnedeifopev év
i Mabnparixf cuvidder).

See below, pp. 128-9, complementary note 225.

26 The Platonizing ingredients of ch. 1 of book I have been discussed by
Taub (1993) 19-37; Boll (1894) 66 ff., who emphasized the Peripatic background
but also pointed at Platonic and Stoic ingredients in Ptolemy, remains useful.
Ptolemy’s ranking of mathematical astronomy looks like an emendation of
Aristotle’s view that it is the mathematical discipline which comes closest
to philosophy, Met. A 8.1073b3-8. Hadot (1984) 256 writes: “(a) cause de ce
mélange d’éléments stoiciens, péripatéticiens et platoniciens [viz. as analyzed
by Boll] dans la philosophie de Ptolémée, je n’excluerais pas la possibilité
qu’il ait été un moyen-platonicien”. This goes a shade too far: an interest in
philosophy or the use of philosophical ideas do not make a person a philoso-
pher (cf. below, n. 325, text to n. 355).
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Heiberg) and the practical advocated by what he calls the ‘genuine
philosophers’,227 and next to what—not improperly—he calls ‘Aris-
totle’s division of the theoretical science into physics, mathematics,
and theology’ (cf. Met. E 1.1026a18-9, K 8.1064b1-3).228 Next he
argues that mathematics is not only the most scientific and secure
of the theoretical disciplines, but also makes a major contribution
(ovvepyelv, 1.1.7.4) to the other two, and especially to theology
insofar as it puts the study of the heavens and the cosmic order on
unshakeable foundations. Without mathematics theology is guess-
work, its object of study (scil.,, the divine itself) being ‘entirely
invisible and out of reach’, and so is physics because of the
‘unstable and opaque nature of matter’; it is therefore not to be
expected that the philosophers will ever agree among themselves,
that is to say about issues in theology and physics.?29 The

27 Boll (1894) 70 n. 3 aptly cites the bipartite division at Arist. Met.
o 1.993b19-21 (authenticity not in doubt), and ps.Plut. Plac. procem. 874F (~
Aét. DG 273.25-74.5 Diels, not entirely happily positioned as Thphr. Fr. 479
FHSG), bipartite division according to ‘Aristotle, Theophrastus and the
majority of the Peripatetics’. Add D. L. 5.28, and for Aristotle himself (?)
Protr. Fr. B 32 Diring at Iambl. Protr. 37.26-38.3 Pistelli. The parallels in
ps.Plutarch and Diogenes show that by Ptolemy’s time this had come to be
seen as a standard Aristotelian view. This identification was already pro-
posed by Theon in Synt. 320.6-8 Rome: Aéyer 8¢ tobg éx 10D Iepinatov, énel koi pet’
oAiya 1o ’Aprototéhov pvnpovebwv ktA. Formulas resembling Ptolemy’s
expression ol yvijolwg @1locogficavteg are quite common and occur in authors of
various colours, both early and, mostly, late; they are first found in Plato Phd.
66b (toig yvnolwg e1Aocdgolg), Resp. 473cd (Eav p ... prhlocognonot yvnoieng Te kol
ixavdg, passage quoted Stob. Flor. 4.1.107). Also cf. e.g. Philo Prob. 3, 8cou 8¢
@lhocogiav yvnoiwg fondoavio, the Pyrrhonist Sextus M. 1.280, and the Stoic
Epictetus Diss. 3.26.23, ot yvnoing ¢thocopodvteg, Iambl. Protr. 63.30 Pistelli, toig
yvnoiolg ¢1Aocdgors. Somewhat different Procl. Hypot. Astr. ch. 1.1.2 Manitius,
t6v ve g dAnBdg @rAdcogov, clearly echoing Plato’s formula (Phd. 83b6, Resp.
376bl, 485e1, 490d6, 540d4), also at in Remp. 1.57.22 Kroll.

28 Parallels for this division of philosophy including the tripartite sub-
division of its theoretical part are to be found e.g. in Alcin. Did. chs. 3 and 7
(153.43-54.5 + 160-42-61.1 Hermann) as a Platonic doctrine, in an excerpt from
Anatolius (ék 1®v 'AvatoAiov) ap. {Heron] Def. § 138.1, 4.160.9-12 Heiberg
(explicit attribution to Aristotle here; note the final words: HEAQ copdg Kol
éviéyvag gihocogiav odoav v pabnuotikiy drodeikvvoiv), and as Platonic
doctrine again in the late Neoplatonists: Ammon. in Isag. 11.22-4 Busse, in
Cat. 5.4-5 Busse, David Prol. 5.6-8 Busse (cf. ibid. 65.11-2,) David (Elias>—but see
Ouzounian [1994]) in Cat. 115.18-9 Busse). Cf. also ps.Gal. Part. phil. §§ 1.1 + 3.1,
4.1 (explicit attribution to Aristotle, Plato’s view of mathematics being differ-
ent) and Joan. Damasc. Dial. rec. fusior § 3.28-31, § 66.16-9, rec. brev. § 49.17-9.
A parallel for the subdivision of theoretical philosophy is in Anatolius’ pupil
Iamblichus, CMSc. ch. 28.

29 1.1.6.16-7, dg d1a toV10 undénote av éAnicon nepi adtdvV Opovoficat Tovg
¢1hocogodvtag. Clearly Ptolemy is well informed about the Siapovia of the
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mathematical study of the divine phenomena also contributes in a
most important degree to ethics, by rendering the souls of its
practitioners similar to the equality, well-orderdness, symmetry,
and modesty of the divine—a clearly Platonic touch.?3 This is the
science Ptolemy will pursue systematically and to the best of his
ability, briefly recording the findings of predecessors and
unavoidably adding what has to be added.?3! So here the intention of
the author is described in a way that is unmistakable. Furthermore,
it is understood that only those students who have already made
some progress in mathematical astronomy will be able to follow
what is to be found in the treatise (oi f}81 kol éni ToGOV TPoKEKOPOTEG
dbvavto nopakorovBeiv, 1.1.8.8-9). Anyhow ‘everything useful for
the study of the heavens will be set out in proper order’ (&navta o
xpNoua mpdg Ty T@v ovpaviev Bewpiav katd v oikeiav 16wy,
1.1.8.11-2).

It is clear that several isagogical issues are used here in an
elegant and unpedantic way: the np6Becig of the author, as we have
noticed already, the position of mathematics and mathematical
astronomy vis-a-vis other theoretical sciences and practical

philosophers as demonstrated for instance in the Placita literature and the
works On Sects. For his physicalist approach to astrology see the next section.
In a comparable vein Nicomachus argues that the study of number is an
indispensable contribution to physics, Ar. 1.23. 6 ff. at 65.17ff. Hoche. The
sceptic view that physics is impossible because matter is in flux, and theology
because the divine cannot be known seems to be traditional. It is formulated
in a somewhat different way at David Prol. 5.13-7 Busse: t& 6vta év pofj xai
anoppofi elot kol otdoemg ovdeptdg Tuyxdvovot (Platonism without Forms, cf.
Arist. Met. A 6.987a32-bl, T 5.1010a8-15, esp. M 4.1078b12-7, and see below, p.
127, complementary note 119 ad finem}, and t& Beio aioBhoer 00 xaBunofdAiov-
o, & Ot aioBioel pn kaBunofaildpeva yvdoer ovy brorintovot, 1 Oeln dpa dyvootd
eiol (echoing Protagoras’ famous dictum on the gods, 80B4 DK, cited e.g. by
the Neopyrrhonist Sextus, M 9.55-6, and by Diogenes Laértius 9.51, who treats
Protagoras as a proto-Sceptic). These arguments (for which also see David Prol.
59.26-32 Busse, esp. 10 Ogla dte & ddpata dvia xal dxatdAnnto eixaoud [cf.
Ptolemy] paAlov ywvookovtar finep dxpifel yvdoel) are answered in a way
different from Ptolemy’s ibid. 5.31-6.21. Explaining the maxim dyeopétpntog
undeig eioitw attributed to Plato from the 4th cent. CE (see Swift Riginos [1976]
138-40) David also writes that ‘mathematics contributes to the knowledge of
theology’, cupPdAietar 8¢ eig eldnotv Tiig Beoloyiog 10 pabmparixdyv, obtivog pépog
¢otiv N yeoperpia, ibid. 57.21-2; explained ibid. 59.12-23, with references to
[Plato] Epin. 992a and Plot. Enn. 1.3.3. That mathematics (also in the sense of
mathematical astronomy) contributes to physics and theology is of course
Plato’s doctrine in the Timaeus, and Aristotle’s e.g. in the De caelo and Met. A.

20 In a similar way Nicomachus grows eloquent about the side-effects on
morality of the study of numeric ratios, Ar. 1.23.5 at 65.13-6 Hoche.

21 Cf. above, n. 117.
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science, the utility of theoretical science, mathematics, and espe-
cially mathematical astronomy,?32 the latter being useful not only
for the study of theology and physics but also for higher ethical
purposes, the aim of the present study, viz. to teach mathematical
astronomy in the best possible way?33 (the historical contributions of
others moreover will not go neglected), and the order of study as
well as the qualities required of the student, for students must to some
degree be prepared.?34 Perhaps Ptolemy also had Arist. EN
1.3.1095a11-3 in mind.235

The next chapter deals with ‘the order of the theorems’;236 we
may observe that here too an isagogical question is involved.
Ptolemy however in this passage does not describe the contents
book by book.237 Rather, he gives a division into two, three, or six
parts of the work as a whole, depending on how one counts (for
convenience | have added book and chapter numbers). Note that
the whole arrangement of these parts and sub-parts is perfectly
systematic and orderly, and that again and again Ptolemy
reminds his readers of this fact. Most of the time moreover the
contents of a previous book are summarized at the beginning of the
next.?3® Yet the division into books is so to speak overruled by
divisions of another kind.

The first of the parts into which the work as a whole after the
introductory section is divided, corresponds () to book 1.3-8, since
the general (xaB6Lov) relation of the earth to the heavens comes

22 Utility also emphasized in the epilogue, 1.2.608.7.

2 Cf. Hyp. 70.11 ff., where the same claim is made for a simpler
treatment.

4 See Toomer (1984) 6, who points out that this means a knowledge of
elementary geometry, ‘logistic’ i.e. calculation as taught at an elementary
level, and spherics (Euclid, Autolycus, Theodosius).

25 Quoted n. 10 above.

26 Cf. the enumeration in the proem of the Can. of the tables to be dis-
cussed, 159.14 ff. (ot ... npdto, oi ... épekiig, etc.)

7 For this see Toomer (1984) 5-6, who states that “the order of treatment
of topics ... is completely logical . Note anyway that the division into books is
original (see below, nn. 238 and 241), cf. e.g. the first sentence of book II,
1.1.87.14, die€ehBbvreg év 10 npdte tig TuvtdEeng kTA.

28 So also at Phas. book II, with explicit reference to the lost first book
(3.15-6, &v 1fj ko’ 1810 cuvtd&er tRode tiig npaypateiog), at Hyp. book II (111.2 ff),
and at Opt. book II. But this is not the case in the Harmonica, though this
treatise too is very systematic; see Diring (1930) xcvi-vii. The full-fledged prac-
tice itself is first found in the historians, e.g. Polybius and Diodorus Siculus
(on whom see below, p. 122, complementary note 11), see Birt (1882) 464-81,
Mutschmann (1911) 94-6, Van Sickle (1980) 7-8, and on Polybius Lorenz
(1931).
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first in this treatise, nponyeitat. The particular (katd pépog) topics are
next:239 the first (npdtov, 2a) of these fills a section on the ecliptic
corresponding to book 1.12-16, and is followed by one (2b) on the
regions of the world we inhabit corresponding to book II. Treat-
ment of these issues will make the study of what is to follow easier
(again the order of study, this time for the contents of the treatise
itself) .240 Secondly (8ebtepov, viz. of the individual topics) a section
(3) on the sun and moon corresponding to books III-VI.24! The final
part (tedevtaiov ... 6vtog), in fact the remaining half (!) of the
treatise, is about the stars;?42 the sphere of the fixed stars (4) has to be
dealt with first (npotacoatto) in a part which corresponds to books
VII-VII], and the planets (5) will be treated in a part which corre-
sponds to books IX-XIII. A complicated division, or rather blend of
divisions: a bipartite diaeresis of the general versus the particular,
the particular being next divided dichotomically into the easier
and the more complicated; a tripartite division according to
subjects, viz. (a) 1.3-II the end, (&) III-VI, and (c) VII-XIIL. (a), ()
and (¢) moreover are each again being divided into two, and () is
almost twice as big as (a), just as (¢) is twice as big as (a) and (b)
together. The quantitative aspect of this tripartite division is to some

29 Same division in the Apotelesmatica, see next section, and in the
Geographia, see the npéhoyog of book II (2.1, 1.61.3 ff. Nobbe): 1& kaB6iov have
now been treated, viz. in book I (contents briefly summarized), and ‘from
here (évtedBev) we shall begin with the exposition xotd pépog’. A concise and
systematic listing of the contents of Geogr. books II-VII follows; we note that
books III-VII do not have proems, presumably because they do not need to.
Only book VIII has again an introduction (2.192.5 ff. Nobbe), in which
Ptolemy says that the geographical exposition is now complete, and that all
that remains to be added are the maps. The heading of the 1st chapter of book
VIII is petde moiag npoBéoemg (cf. below, n. 257) 8ei noteioBan thy kord Tovg mivokog
Swaipeotv Tiig oikovpévng.

0 For the sequence easier—more complicated see above, n. 110 and text
thereto.

21 Note that this is again announced, after the summary of books I-II
(1.1.190.15-6, 10ig mpd T0VTOL CuvTETAYHEVOLS) in the proem to book III, 1.1.191.5-6,
#pe&iic Tovtwv TOv mepi 10D NAlov kai Tfig oEATVNG ... Adyov. The proem to book IV
(included in the first ch.) states that, the sun having been dealt with &v 1% npd
10V10v, it now is the turn of the moon to be treated (1.1.265.9-13). Books V and
VI too lack a separate proem, though each time it is made clear that another
book is to begin (cf. above, n. 238, and see further below, n. 242).

22 Note that the proem of book VII (for the second dedication to Syrus see
below) is again part of the first chapter; book VIII has no introduction at all,
while the introductory passages of books VIII-XIII, briefly summarizing the
contents of the previous and announcing the subject of the present book, are
part of the first chapters.
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degree paralleled in Porphyry’s edition of Plotinus, where Enn. I-
III, IV-V and VI each fill a volume of our OCT editio minor; this
corresponds exactly to the contents of Porphyry’s three copdtio
(VP 25 init., 26 init.)—a parallel with Ptolemy which almost looks
too good to be entirely coincidental. On the other hand the bipar-
tion (a) + (b) versus (c) seems to be the most important for Ptolemy,
since at the beginning of book VII he addresses his dedicatee
Syrus again (1.2.2.4). So Heiberg’s edition of the Suntaxis in two
volumes of about equal size exactly mirrors Ptolemy’s main divi-
sion. This is not contradicted by the fact that Syrus is apostrophized
for the third time in the 'Entloyog tfig ovvidlewg (1.2.608.3),243
which briefly and with a kind of modest satisfaction recalls what
had been announced in the prologue to the Suntaxis: a nice
instance of Ringkomposition.

IX 2 The Apotelesmatica

The Tetrabiblos,?4* as it came to be called (think of Robbins’ Loeb
edition), or rather Apotelesmatica,245 is an astrological work which
according to the proem is a sort of pendant to the Suntaxis.?46 This
too is a very systematic and well-organized treatise.?4” Its long
introduction, which in a most interesting way conforms to a
Middle Platonist pattern outlined by Albinus—a fact that, to the best
of my knowledge, has not been noticed?48—consists of three
chapters: the proem with its definition(s), a chapter explaining the

43 Tt is hard to believe that this heading (actually a rhetorical terminus
technicus), coming after a chapter which contains only tables and before a
conclusion where Syrus is addressed again, is entirely unoriginal (see below,
pp. 1289, complementary note 225); perhaps Ptolemy only wrote "Eniloyog.

24 Ed. Boll and Boer (1940), Robbins (1940). Note that 3.1-4 Boll and Boer
correspond to 3.1-3 Robbins; the latter combines the proem and ch. 2, while
the former insert the number B’ and a chapter-heading at 107.7. I shall
follow the numbering of the Teubneriana.

25 For the title see below, Appendix 1.

26 The npooipiov tells us that both astronomy and what we call astrology
are concerned with the study of the heavenly bodies and with forecasting; the
latter is weaker because it deals with the unstable world below the moon, and
deals with the generally accepted and practised forecasting of the weather etc.
and the prediction of the fortunes of individuals.

27 Good overview of contents in Boll (1894) 118-24; for the astronomical
contents see Neugebauer (1975) 2.896-900. Useful appraisal in Taub (1993) 129-
33.

28 No reference in Taub (1993).
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limitations of astrology and of (pseudo-)astrologers, but strongly
defending its possibility entailing its status as a scientific discipline,
against its detractors with the help of arguments of mostly Stoic
provenance,?*9 and a third chapter concerned with its utility (611 kai
O@éApog),?50 which also contains (adapted) Stoic ingredients, e.g.
that it is useful for one’s tranquillity of mind to prepare beforehand
what may be going to happen to one.?5!

The proem begins with a remark about the predictive aim
(npoyvootikov 1élog, 2.16, cf. 3.21) of astronomy, and then states
that this is reached in two ways, viz. one that is first both in order
and potency, 2.189, &vog pev 100 npdTov kKo TaEer kol Svvaper (i.e.
what we would call astronomy), and one that is second, 2.31-3.2,
3.6. The first, which is to be studied for its own sake, has its own
theory (Bewpiav) which has been expounded in its own treatise
(scil., the Megale Suntaxis). In the present work an account of the
second (8evtépov), less self-sufficient and less reliable discipline
will be provided in the proper philosophical way and by aiming at
the kind of truth (¢iAaAfBer pahcto xpduevog okond, 3.7-8) that is
within reach. It is indeed clear that Ptolemy is concerned with the
respective aims of the two astronomical disciplines, with their
affinity but also with what distinguishes them, and that the order

29 A number of Ptolemy’s arguments can be paralleled from other and
earlier authors, but the argument of Boll (1894) 136-55 that Posidonius is the
source goes too far.

20 For this order definition/possibility/utility and Ptolemy’s exposition
in these chapters as a whole cf. Albinus Prol. 147.7-10 Hermann: &péoketl 1€ 1®
@1hoo69 [sal., Plato] nepi ndvtog obtivocodv thv okéytv notovpevov [1] thy odoiav
100 nparypotog éetdlew, Enerta [2] i 1oV10 SOvatan xad i p, [3] npdg 6 1i e xpicov
népuke kat npdg 6 pf. The Platonic proof-text presumably is Phdr. 237cd, but
Albinus’ statement is an astonishing overstatement. The passage from the
Prologos is quoted by Schissel von Fleschenberg (1930) 1761 (cf. above, n. 202),
who misapplies it to Marinus’ Commentary on the Data, from which the
sissue of the duvatév is absent. I have not found other parallels, though
[Longinus] Subl 1.1 comes rather close: he mentions in succession the ‘what
it is’ and what we may call its possnbxhty (ew éni ndong rsxvo)»oylag dvelv
AnALTOVPEVDY, npotspon uev 100 851§a1 i 10 vnoxezysvov, devtépov Bt T té&er, ‘m
Suvaper 8¢ xupratépov, mdg &v Hplv od1o 0910 Kai 81° dv TIVeY ysﬂo&ov KTNTOV
yévorto), while a few lines before he had mentioned utility (d@érerav). On
the links of the De sublimitate with Middle Platonism see Donini (1969) and
(1982) 135-7.

51 E.g. Posid. Fr. 165.28-32 Edelstein-Kidd ap. Gal. PHP 4.7.7, p. 282.10-4
De Lacy, TPOEVINUETLY ... T0ig Tpdynaot k1A, see Kidd (1988) 2.601. The difference
is that in an astrological context one knows beforehand what is going to
happen. I note in passing that Hephaestion of Thebes (see below) only con-
tains excerpts from Ptol. chs. 1.1 and 1.3.
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he has in mind is in the first place systematic, but also has a didactic
aspect. Clearly one can only practise what we would call astrology
in a responsible way when aware of its limitations as compared
with astronomy, a discipline of which moreover one needs to have
sufficient knowledge precisely in order to understand why
astrology comes second and how it is possible nevertheless.

The headings of the chapters 1-3 are perfectly in accordance
with their contents;?52 moreover chs. 2 and 3 are announced at the
end of the proem: the ypfiowov of astrology will be treated (= ch. 3),
but first its ‘possibility’ (rpdtov 100 duvatoy, 3.24-5 Boll and Boer) .23
At the beginning of ch. 3 moreover the author says that the topic of
the duvatov has now been dealt with. We again notice Ptolemy’s
concern for orderly and systematic treatment (ta€ig). This is also
clear from the end of this chapter, 17.5-10, which briefly lists the
contents of the following chapters of book I: he will begin with the
individual character of each of the heavenly bodies and their
active powers, and first discuss the sun, the moon and the other
planets, in this order (the same as in the Suntaxis). He also states
what will be his manner of presentation: this will be by way of an
introduction (xotd OV eioaywyixov tponov). And he tells us that he
deals with these matters ‘in the physical way’, katd OV QUOIKOV
1pomov (cf. 58.13, puoikov Adyov). To understand what he means we
must recall the introduction to the Suntaxis:254 physics is insecure
inasmuch as it is involved with matter, and it should be helped out
and shored up by the use of mathematics.255

22 For the issue involved see below, pp- 128-9, complementary note 225.

23 See above, n. 250.

24 Above, text to n. 229. For the eicaywyixdg 1pémog of Nicomachus see below,
Ch. XI 1; the formula is not often found: parallels at Did. Caec. in Gen. cod.
114.4, Ammon. in Isag. 47.3 Busse, Elias in Isag. 44.6 Busse (for the equivalent
formula év eicaywyfg 1ponw see Porph. Isag. 1.8 Busse and his commentators ad
loc., Tambl. VP ind. cap. 17.3, 100 1pdnov npod tfi¢ eig prAocopiav eicaywyiig, Eus.
Gen. elem. introd. 3.13-4 Gaisford, [Gal.] Philos. hist. 24.3). For examples of works
with the word eloaywyh in the title see e.g. De Libera and Segonds (1998) 31.
@uoikdG Tpémog in the sense meant by Ptolemy is equally rare: Ascl. in Met.
136.18 Hayduck, Dam. in Phaed. 123.7 Westerink, Philop. in Phys. 57.11
Vitelli.

5 Quite similarly, in the introduction to the Harmonica (1.1-2) he argues
that harmonics (or canonics, as it is also called) is both theoretical and
involved with imprecise sense-perception, and that the best way to treat the
subject is to adjust the data of acoustics with the aid of reason, which is
superior. The Pythagoreans are too theoretical where numbers in relation to
the world of sense-perception are concerned, while the Aristoxeneans are not
theoretical enough.
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Book II is concerned with general matters, that is to say with the
major and minor events that will befall whole peoples, countries,
cities. This is the so-called kaBoAikév part—a term also found in the
title of Hephaestion of Thebes’ book I, which contains a number of
extracts from Ptol. Apotel. I-1I; also cf. the proem to his second book,
61.4-5 Pingree. The first chapter of Ptol. Apotel. Il in a number of
mss. is not unaptly entitled ‘division (scil., into four subparts)?56 of
the general investigation’, Swaipeoig tfig kaBolikiig émokéyeng. For,
as Ptolemy says, astronomical prognostication is divided into two
parts, the general part and the so-called genethlialogical part which
pertains to the horoscopes of individual humans. The general part
will be treated first.

Book III has again a mpooipiov, in which books I-II are summa-
rized and prognostication concerning humans announced. Since
here the moment of conception (more difficult to establish how-
ever) and that of birth are most important, these will be the first to
be discussed (viz. in ch. 2). In this chapter Ptolemy also looks back
at the second chapter of book I (see above) which he calls ‘the
¢mdoyiopog (‘consideration’, ‘reflection’, ‘argumentation’) at the
beginning of the present treatise’, and states that in the present
section (Uépog) too it is his (authorial) intention (npoBéoewc)?57 to avoid
the complicated practices and the mistakes of the astrological
dilettanti. The next topic (treated in ch. 3) will follow according to
the proper systematic ordering, kot THv npoonkovoov TG TaEewg
dxoAovBiav (110.5). In ch. 4 the contents of the rest of book III and of
the whole of book IV are listed meticulously topic by topic under
the apposite heading Swaipeoig yeveBAiadoylag—again a division into
parts according to a systematic ordering.?>® We may move quickly to
the concluding section of the final chapter of book IV, extant in a

26 Listed 57.18-58.2.

7 The (apposite) chapter heading of Harm. 1.2 is 1i¢ npéfecig &ppovikod
(defined 4.13-5 Diring)—here npéBeoig is generalized and becomes the aim
of the professional, but this professional is of course and in the first place
Ptolemy himself. For this pseudo-generalization cf. Ptol. Geogr. 1.2, 5.17-20
Nobbe, ti pév odv tédog [see below, pp. 122-3, complementary note 11] éoti 1§
YewypogNoovTL ... brotetundobo.

el Tig odtig Tiig taEemg Evexev Sapoin 10 xoB’ Elov ThHg yeveBlialoyixiig
Bewpiog, 112.14-5; for ta&ig see also 113.14 and 115.11. The second book of
Hephaestion, containing a number of extracts from Ptol. Apotel. III-IV, has
the word yeveBAadoyikév in its title according to the pinax (and it is supple-
mented in the text of the treatise by Pingree).
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single ms. only,?%® where according to the longer version Ptolemy
says that he has now fulfilled the npdBeoig which has been stated at
the beginning, scil. of his treatise.

It will be clear that Ptolemy in this work too uses what came to
be systematized as preliminary isagogical questions, including
technical vocabulary, though he does so in a free and unpedantic
way, just as was the case in the Suntaxis.

29 Printed not in the text but in app. in the Teubneriana, but convincingly
defended by Robbins against that of the epitome ascribed to Proclus, for which
see below, text to n. 284. This other version has oxénog at 213.2 Boll and Boer.



CHAPTER TEN
COMMENTARIES ON PTOLEMY

X 1 Pappus and Theon on the Mathématiké Suntaxis and Handy
Tables260

We still have Pappus’ Commentary on books V-VI of the Suntaxis,
and (incomplete) Theon’s Commentary on books I-XIII (book III
was revised by ‘my daughter Hypatia’).26! In the parts that are
extant Pappus refers to his Commentaries on books I (255.1 Rome)
and IV (76.20-1 Rome).262 It is likely enough that his commentarius
perpetuus also included books II and II1,263 possibly even the whole
work.264 Explicit backward references such as those just cited
decidedly convey the impression that what we have here are the
remains of an authorized publication.

Pappus’ introductions to each of these books are no more than

20 See below, p. 129, complementary note 260.

%1 Ed. Rome: Pappus V-VI (1931), Theon I-IV (1936) and (1943); on
Hypatia’s role in Theon’s third book see Knorr {1989] 754-63). Note that book
XI of Theon is lost and that of book V only a fragment (see Rome [1953]) is
extant. The other books have not yet found a modern editor (Rome’s colla-
tions were destroyed), so the only available edition (non vidi) of the subsequent
books is still that in Grynaeus and Camerarius (1538); see Tihon (1978) 1-2,
and Toomer (1976b) 321-2, 324, who also dwells on Theon’s use of Pappus. An
anonymous Commentary on the Handy Tables (see above, n. 222) contains a
number of references to Pappus, possibly to the Commentary on the Suntaxis,
see Tihon (1978) 171-83, though perhaps it is not to be excluded that Pappus
also commented on the Handy Tables. The Handy Tables (Procheiroi Canones, see
above, n. 223) is a handbook for astrologers, mostly consisting of astronomical
tables.

22  See Rome’s notes ad locc. (1931) 255-6, 76.

%3 For a reference in an Arabic Commentary to book III see Neugebauer
(1975) 2.966.

%4 Ziegler (1949)1087-8 is in my view hypercritical. He bases his view that
Pappus commented on only part of the Suntaxis on the Suda lemma on Pappus
(IT 265, 4.26.6 Adler), where a title of Pappus is formulated as eig 1o & P1fAic tfig
Nrokepaiov Meyakng cvvtd&ewg vnépvnua. There must be some mistake here,
perhaps through saut du méme au méme and Verschlimmbesserung: read e.g. eig 1
&’ BifAia [tiig] MMroAenaiov (brdpvnua, eig 1 1y’ BifAia tiig [Trodeuaiov) Meyding
ovvta&emg brépvnpa. If this speculation is correct, Pappus would also have
written a Commentary on the Apotelesmatica. But more probably the number
in the Suda is simply wrong.
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extremely detailed summaries of their contents: ‘Ptolemy in book
V’ treats the following, chapter by numbered chapter, ‘in book VI’
the following, again chapter by numbered chapter. Accordingly
Pappus is concerned with the theme(s) and the meticulously precise
division into parts of these books. At 173.24 Rome he tells us that he
has given his summary of book VI for didactic reasons (1od1a ... GG év
neploxfic Aoy dropvioewg gvekev eipnton). What is of course also
clear (though he does not say so in so many words) is that he has
no doubts that the Suntaxis is correctly ascribed to Ptolemy, i.e. is
authentic. So with some effort we are in a position to show that
several isagogical issues are applied. Still, Pappus is far less clear
about these matters than in his Commentary on Elements X, or in
the Collectio. Perhaps more was to be found in his lost introduction
to the whole work and to book I, perhaps not; we just don’t know.
Theon’s Commentary on the Suntaxis, as he says himself at the
beginning, was composed and published at the request of his
students (317.2-18.21 Rome). In his general introduction (the part
which interests us in the present context), which at the same time
is a commentary on Ptolemy’s proem (i.e. ch. 1 of Synt. book I) he
complains that his predecessors in their Commentaries have
skipped things that were difficult, or omitted to provide mathemati-
cal proofs, so he was obliged to add a lot himself (318.5-9). One
wonders whether he includes Pappus whom he followed to a
degree. Perhaps the remark is to some extent merely a hackneyed
topos.255 He also tells us that he will deal with book I xata Aégwv
(319.23), which by the way is far from true, and more succinctly
with the others. But difficulties will be explained (318.14), even in
the later books (319.4). Ptolemy’s npooipwov (as he calls it disertis
verbis, 319.6, cf. 324.12-25.1) is clear enough (co@éc) and intended
for the young (100g véovg)—a remark pertaining to the manner of
presentation and to the qualities to be expected of Ptolemy’s students.
Theon indulges in quite an amount of simple paraphrase and
elementary elucidation. What is interesting is that he confirms
the headings of the first three chapters; the proem has already
been mentioned, and Theon’s second and third chapters have the
same headings as the corresponding chapters in Ptolemy.266 At
334.9-10 he even explains the reason why Ptolemy gave its title to

%5 For this topos cf. above, n. 117. See Toomer (1976b) 321, who remarks
that Theon’s “trivial exposition” may be criticized on the same grounds.
26 For the issue involved cf. below, pp- 1289, complementary note 225.
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ch. 3 (&nd todINg Kol TV Entypoenv 100 kepaloiov nenoficbot.) Not
surprisingly he is also concerned with the systematic and didactic
order of Ptolemy’s work (327.1-2, dx6AovBov notel kai thv 1¢&w thig te
tovtev Sidaockolriag, cf. 330.19-20), even calling Ptolemy’s presenta-
tion of his general and particular topics v &nopiBuncw 1@v e
xaB6Aov kol kota pépog (334.2). Utility is not forgotten either (t0
xpficipov).

It is clear that Theon knows what isagogical questions are, but
also that he employs them in a rather off-hand way. Even so, he is
merely following in Ptolemy’s footsteps. However nothing of the
kind is to be found in the introduction to the commentary on book
II of the Suntaxis, which merely summarizes the contents of the
previous book and tells us what to expect in this one. The same
holds for the commentaries on books III and IV.

After his Commentary on the Suntaxis Theon wrote two works
on the Handy Tables: a substantial treatise in five books, next a short
tract in one.267

The Great Commentary,?58 as it is commonly called (though it is
not a Commentary in the proper sense of the word), has little to
offer in our present context. The proem of book I (there is good ms.
evidence for the heading npooipiov here), dedicated to two pupils
which seems to show that it was intended to be formally
published, is quite short. The only remark of any interest is that
this treatise is intended for those who have made a certain progress
in mathematics?6 in conformity with (Ptolemy’s) Suntaxis, so has
to do with an order of study and with the qualities expected of students.

The Little Commentary, as it is commonly called, though it is not a
Commentary either but a number of sets of untechnical instruc-
tions distributed over chapters,27 also has little to offer for our
present purpose. True, there is an introductory chapter defining the
terminology which has to be taught and expounded before one can
go on (npodrd&&an 200.9, npodretAnuuévov 202.1 Tihon). Next one is

27 Books I and II-II of the Great Commentary have been edited by Mogenet
and Tihon (1985) and Tihon (1991), so book IV is not yet available (book V is
lost); the Little Commentary has been edited by Tihon (1978).

28 QOn the state of the text of book I (draft (?), transmission, revision(s))
see Mogenet and Tihon (1985) 69-80.

269 This echoes a remark of Ptolemy, see above, n. 234 and text thereto,
and Mogenet and Tihon (1985) 158 n. 2.

20 The title in Tihon (1978) is ©éwvog 'AAheEavdpéng elg tovg mpoyeipovg
kavovag. Some mss. add épunveia or napddooig (the latter also once in the
explicit).
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told about the technical details which have to be learnt before the
rest (npopavBdavewv, 202.3). Perhaps more interesting is Theon’s
remark at the beginning that this tract about the Handy Tables is
meant for those who do not have a sufficient knowledge of arith-
metic and are entirely unacquainted with geometric proofs (199.3-
10). This is an implicit definition of the aim of the Little Comment-
ary, and involves the qualities (or rather lack of them) to be expected
of the student.

X 2 The Anonymous Introduction to the Mathématiké Suntaxis

A number of mss. contain an introduction to Ptolemy combined
with a commentary on selected passages of Ptolemy’s Suntaxis book
I, which has not yet been published in its entirety.2’”! Mogenet
attributed the work to Eutocius, but this attribution has been refuted
by Knorr.2’2 What we have here is a compilation based on a
plurality of sources, among whom Pappus and Theon; mention of
the philosopher Syrianus provides a ¢.p.q.,27% and shows, or so I
believe, that the author was a member of a Neoplatonist establish-
ment. In our present context the first section,?’* the IIpodeyopeva as
they are called in several mss., is of major interest, though we
may note in passing that the treatise as a whole conforms to the
division ‘before the work’, ante opus (the prolegomena), and ‘on the
work itself’, in ipso opere (the commentary proper, cy0Aia).275
Mogenet in his pioneering study of 1950 proved that this tract must
be late because this section in a scholastic and explicit way, and
using the full technical vocabulary, deals with the following six
isagogical issues: (1) the okondg,2?6 i.e. providing irrefutable geo-

Z1 The edition prepared and promised by Mogenet has not appeared. For
editions of parts of the work see Mogenet (1956) 6-8; further above, text to n.
49, below n. 274.

7 Mogenet (1956) 12-34, Knorr (1989) 155-211. The main point is that the
section on isoperimetric figures (attributed to Eutocius by Mogenet on the
basis of two other texts on this topic by Eutocius) cannot be by Eutocius; Knorr
ibid. 161 caps this with a linguistic argument. See further below.

73 Mogenet (1956) 9.

274 Ppublished by Hultsch (1876-8) 3.xvii-xix, who attributes it to Pappus on
the basis of a guess in a late ms.

75 Cf. above, n. 201 and text thereto.

276 Mogenet (1956) 19 shows that Hultsch’s reading oxonév is wrong. In
my view it follows that the preceding words fiviiva o0vOeciv should be
bracketed, or daggered.
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metric proofs for the (astronomical) phenomena; (2) the xpfiioipov,
which follows from the fact that it is beyond sectarian partiality;
(3)/(4) the 16&1c277 and 10 yvfiiolov, which are self-evident; (5) the
elg 10 poplo Sraipeotig, set out at length 3.xviii.17-xix.18 Hultsch, first
in general terms and then as to the contents of the individual
books; and finally (6) the explanation of the title: ‘it is entitled
Suntaxis because the bare and unproven approaches of the Handy
Tables are systematically linked with each other by logical and
linear [or rather: geometric] demonstrations’ (émyéypontar O¢
Tovragig 61 10 ovvtétoyBat taig Aoyikaig xat ypappikaic dnodeifeot
106 t@Vv [poyelpov kavovev yilag kol dvanodeiktovg £9odovg).278

Mogenet failed to notice that the very first section (3.xvii.5-19
Hultsch) of these prolegomena, which defines astronomy by
quoting the definition from ch. 1 of Ptolemy’s Apotelesmatica,?™ and
then explains the terms of this definition, in fact tells us to what
part, or section, of mathematics this particular discipline belongs:
another isagogical question, which however became an ingredient
of the explicit scholastic scheme a bit later than the others.280 It is
not formulated explicitly here either but its actual presence is
undeniable, and the prominent position awarded to it, viz. at the
very beginning of the exposition, suggests that it is important to the
author of this piece. Presumably his model for the introduction as a
whole is the familiar division de arte, de opifice, de opere,?8! though
in the present case the section de opifice is lacking.

We have noticed above that the mathematical argument
provided by Mogenet for attribution to Eutocius has been refuted by
Knorr, who argues that the author is an otherwise unkown person
called Arcadius, mentioned by Eutocius as a commentator on
Ptolemy.?82 But the fact that the section on isoperimetric figures is

Z7 Note that Synt. 1 ch. 2 is appositely entitled Iept 1iig 14€ewg TdV
Bewpnpdrov.

8 This echoes a remark of Theon in Synt. 318.11-2 Rome on other com-
mentators on this work: ‘for the most part they draw their conclusions, as in
Handy Tables, by means of unsupported arguments’, odtoi t& tAeiota xabdnep év
npoyeipolg xavoot St yiAdv pddwv mepaivovstv. ‘Linear demonstrations’ are
proofs according to the mos geometricus, see e.g. Hintikka and Remes (1974) 99.

I Apotel. 1.1, p. 2.16-21 Boll and Boer. The Suntaxis fails to provide such a
brief and handy definition, so Mogenet’s scorn regarding Anonymus’
taking the definition of astronomy from the astrological work is a bit unfair.

20 Mansfeld (1994) 11, 15, 19.

Bl See above, n. 210 and text thereto.

B2 in Arch. De sphaer. et cyl. 3.120.8; see Knorr (1989) 165-6.
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not by Eutocius and the further fact that Eutocius read an exposition
concerning isoperimetric figures in Arcadius does not prove that
this section in the Anonymus is by Arcadius, but only suggests
that it could be. However this may be, that the commentary—
cum—introduction cannot be by Eutocius is confirmed by the fact
that the author uses the explicit scholastic scheme of the isagogical
issues in a matter-of-course and, so to speak, almost tired way. We
have seen above that Eutocius’ own procedure in the genuine
Commentaries is quite different.

It is not to be precluded that these Prolegomena to some extent go
back to and are a systematization of Pappus’ introduction to the first
book of the Suntaxis in the lost first book of his Commentary, but
this remains entirely speculative.

X 3 Commentaries on the Apotelesmatica

Several Commentaries and comments on this work survive,283 but
these are of little use for the present enquiry. The Paraphrase of the
Apotelesmatica ascribed to Proclus (of which no critical edition
exists)284 is probably inauthentic, and it is anyhow nothing but a
relatively short and (in respect of our purposes) uninformative
paraphrase. The Eisagoge by or ascribed to Porphyry?85 is from our
point of view equally disappointing; the only remark of some
interest is found in the mpooipiov: it is the author’s purpose to
explain Ptolemy’s difficult and old-fashioned terminology for the
sake of clarity, cagnveiog vekev (190.8-10 Boer and Weinstock).286

See Gundel and Gundel (1966) 213-6.
I have seen Allatius (1731).

Ed. Boer and Weinstock (1940).
Quoted Mansfeld (1994) 204.

BRER



CHAPTER ELEVEN
NICOMACHUS OF GERASA AND HIS COMMENTATORS

XI'1 The Introductio Arithmetica

This popular and influential treatise287 about arithmetic, or rather
the theory of numbers, has been briefly mentioned above.288 It
consist of two books and is structured very clearly. The prologue
(1.1-5) does not lay much explicit emphasis on isagogical ques-
tions, because the Introductio as a whole is isagogic, that is to say
prepares the way for the Theologoumena (as we know though
Nicomachus here does not tell us).?89 Again and again he insists
on the manner of presentation of arithmetic in the present treatise:
this is no more than a (preliminary) introduction, eicayoyn: 1.19.20
at 55.4 Hoche; 1.22.4 at 64.22-3, 2.12.1 at 95.14, and 2.29.5 at 147.1-2,
final sentence of the treatise, &¢ év npatn ... eloayoyfi; full and
accordingly genuine title 2.22.3 at 123.15-6, odthv v "AplBuntiknv
glooyaylv ©pd noc@v 1dv GAAwv drapyew. Another term used by
him is texvoloyia, ‘systematic treatment’,2% viz. of these indispens-
able ¢ntroductory matters. At the end of his prologue he states (1.5 at
11.204):

So then we have rightly undertaken first the systematic treatment
(mpérepav v texvohoyiav) of this [ scil,, preliminary arithmetic], as
the science naturally prior, more honourable, and more venerable,
and, as it were, mother and nurse [of the other mathematical
disciplines],291 and for the sake of clarity (100 copodg xapv) we

27 Qverview of Commentaries and revised versions (Iamblichus, Boe-
thius) at D’Ooge & al. (1926) 125-32. On Nicomachus see Taran (1974), Dillon
(1977) 352-61, Donini (1982) 140, Hadot (1984) 63-9, O’Meara (1989) 14-23,
Dorrie and Baltes (1993) 68-71, 269-71 (also for further references to the
literature).

288 Text to nn. 58 and 59.

2 Above, text to n. 58. On the structure of technical handbooks in general
see Fuhrmann (1960), where however Nicomachus is lacking.

20 Forms of the verb (1exvoAoyeiv) are first found in Aristotle’s Rhetoric,
and in the first two chapters of this treatise only in the whole of the Corpus
aristotelicum; here they pertain to the authors of rhetorical technai (1.1.1354b17,
b27, 1355a19, 1.2.1356a16). The verb, and the noun texvoloyia are later also
applied to other disciplines.

21 Cf. 1.4.1 at 9.8: ‘origin, root, and mother’.
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shall make our beginning of this systematic treatment from here
onwards. 292

Compare 1.17.1 at 44.8-10: ‘Now that we have given a preliminary
systematic account (mpotexvoloyovpévov) of absolute quantity, we
shall turn to relative quantity’. This use of the term npotexvoAoyov-
pévov is not that of designating an isagogical scheme;29% it only
refers back to a particular section of the treatise. But the treatise as a
whole may be seen as the IIpotexyvoloyovpuéva of Arithmetic with a
capital IT and A.

Even so, the prologue of the treatise deals with issues that may be
termed isagogical; more specifically, with its theme, viz. arithmetic,
defined and described at some length, and with the status of this
science vis-a-vis the other subdisciplines of mathematics, all of
which are dependent on it. So the isagogical issues of utility, of the
systematic sequence and order of study,2%* and of the bnd molov pépog ...
avayetar are all co-involved (cf. the concluding section of ch. 1.5,
quoted a moment ago). In 1.3.1-3 at 5.13-6.8 Nicomachus is quite
specific about the relations between arithmetic, geometry, ‘music’
(i.e. canonics), and ‘spherics’ (i.e. astronomy): arithmetic is prior
to canonics, and geometry to astronomy.?> The utility of the mathe-
matical sciences for human life (edxpnotd eict npodg 10V dvBpdnivov
Biov, 8.10-1)2% is illustrated by means of an exegetic paraphrase
and partial quotation of Plato, Resp. 7.522c ff.:297 arithmetic is useful
for distributions, etc., geometry for the founding of cities, etc.,
‘music’ for festivals, etc., and astronomy for farming, navigation,
etc. (1.3-7 at 8.89.4).

Chapters four and five deal with the systematic and didactic
sequence, i.e. order of study, of these four disciplines: ‘which is the

22 Transl. D’Ooge, modified; my italics.

293 Examples above, n. 187; for Heron’s more technical use which more-
over is earlier see above, text to n. 183. For the term at Ar. 2.6.1 see text to n.
302 below.

4 On this order of study cf. Hadot (1984) 67-8.

25 That canonics (or ‘harmonics’ as he calls it) is subordinated to arith-
metic is also Aristotle’s view, APo 1.13.78b38. For Aristotle on the relations
between the various pure, applied and empirical mathematical subdisciplines
see Ross (1949) 554-5, Barnes (1975) 151-5, Detel (1993) 2.301-9. For Theon of
Smyrna’s division, similar to Nicomachus’, see Util. 16.24 ff. lamblichus’
sequence is more conventional than Nicomachus’: arithmetic, geometry,
canonics, astronomy (?), see pinax of his treatise On Pythagoreanism at O’Meara
(1989) 31-5.

26 Cf. above, n. 71.

27 Cf. above, n. 12.
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first that must be learned?’ (tiva odv &vaykaiov mpaotiomv ..
¢kpavBavewy, 9.5-6). The answer is unambiguous: arithmetic comes
first, not only because it is first in the divine mind, but also because
it is not destroyed if the others are abolished, while all the others
vanish if arithmetic is done away with. So it is absolutely primary.
In the first place arithmetic comes before geometry. Secondly, it
comes before music. Finally, also astronomy is entirely and ulti-
mately dependent on it; indirectly, since it depends on geometry
and ‘music’ which are tributary to arithmetic themselves, but also
directly, because the various forms of behaviour of the heavenly
bodies are determined by numbers. The final section of ch. 5,
which is about the clarity which determines the exposition of what
comes next, has already been quoted.

The last chapter of book I (1.23.4 ff. at 61.24 ff.) is also interesting,
because another and even more important arithmetical approach is
introduced and then explained in some detail, which is ‘more
subtle and most necessary (dvoykatotdtn—issue of utility again) for
the physical study of the universe’. This method shows to us in a
way which is at the same time absolutely clear (copéotata) and
irrefutable, that what is beautiful, limited, and knowable (bLmo
é¢moTAUNV wintov) is prior to its opposite, and that the parts and
species of this opposite are given shape, limit, order and proper
sequence by what is beautiful, limited, and knowable. They are so to
speak ‘stamped’ by it (65.7). All the species and specific differences
of inequality are determined and produced by equality (65.18-21).

Book II of the Introductio too contains a number of passages that
are of interest in our present context. A general method (74.15) is
introduced, which has as its corollary a theorem that is extremely
useful for understanding the Platonic psychogony2%8 (ypnoipdtotov
glg ... TV nAatovikny yuyoyoviav, 76.14-6), as well as for for under-
standing harmonic intervals in general. This is demonstrated in
chapters three and four. At the beginning of ch. 5 Nicomachus
says: ‘We have made clear (cagnvicavteg) what further ratios are
produced by combining ratios; what is left is to proceed with what
follows of the Introduction’ (80.1-3). Note the emphasis on the
ordered exposition.

28 Tim. 35a ff. Cf. Ar. 2.24.6 at 129.16-7, ypnoipuedovrog Nuiv eig Miatwvikdv 1t
Bedpnpa.
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The first section of chapter six of book II too deserves to be
quoted:2¥

We now have sufficiently expounded relative quantity, by a process
of selection measuring out what is appropriate and easily compre-
hensible for beginning students (tfj 10v apt eicayopévav EEer).30
Whatever remains to be discussed about this part (tomov)3¢! will
only be supplied after we have put it aside, and first given a prelimin-
ary systematic exposition (npotexvoloynodviwv)302 of other things [...].
For mathematical theorems are after all articulated and clarified
(cagnvilesBar) through each other. What is to be investigated and
looked into before (the rest of this part) has to do with linear, plane
and solid numbers [...]. Naturally, proper instruction about these
numbers belongs in the Introductio Geometrica (0. 0% 1diwg pév év i
lewpetpixii rapadidotar eicaymyfi), as they are more related to
magnitude (viz. than numbers without extension]. Even so, the
germs of these entities are included in arithmetic, since this so to
speak is the mother of geometry, and born before it.

Several details claim our attention. The first of these is that Nico-
machus is quite explicit about the isagogical issue of the qualities to
be expected of the student. He writes for beginners. The words used
show that he could have called his treatise Ilepi &pBuntixfig toig
elooyopévoig, a title which of course is entirely equivalent to the
title "Ewcoyoym &pBuntixh he did choose. One only has to recall the
titles of some introductory works by Galen (all of them extant): the
Iepi aipéoewv toig eicoyopévoig, the Iepi opuyudv toig eioayopévolg,
and the Iepi 001dV 10ig elcayopévorg.?*® We also note the emphasis
on clarity and orderly exposition, and the fact that the excursus on
numbers with extension is preliminary to (cf. npotexvoloyncaviawv)
the proper treatment of relative quantity. Another piece of informa-
tion which is not without significance is that Nicomachus refers to
an Introductio geometrica which presumably either has already been

29 82.10-83.7; transl. D’Ooge, modified, my italics.

30 D’Ooge mistranslates: “to the nature of the matters thus introduced”.
Better Bertier (1978) 101: “selon la nature des débutants”. A quite common
formula. Cf. Procl. in Eucl. 272.12-4 Friedlein, Gv 10g énvoiog dvoBempntovng
odoag 1olg eicayopévorg napaleinopev v 1d nopovey, and see further below, n. 303
and text thereto.

301 Cf. above, n. 25.

32 Cf. above, n. 290 and text thereto.

38 De ord. Libr. ch. 2, 19.54 Kihn = Scr. min. 2.84.2-7 Mueller, Ars. med.
1.408.17-09.2, Soa 101g eigoyopévorg énomcdpedo, & nepl dotdv, Kol i TOV pLOV
dvartopt, kod iy OV vedpwv, kol 1} 1@v dptnpldv kol pAEPdV, kai Tiva Torodta Etepa.,
ibid. 410.6-7 (numerous other instances in Galen). See Mansfeld (1994) 198,
and cf. above, text to n. 56, n. 300, and below, pp. 123-4, complementary note
56.
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written by him, or which he plans to write, but which in the order
of study clearly came after the Introductio arithmetica, just as geo-
metry is posterior to arithmetic.3%* Accordingly, that some things
expounded in this other work are anticipated here is both unavoid-
able and helpful.305

A related passage is found at the end of chapter twenty-four,
which is equally informative as to Nicomachus’ practice as a
teacher, and again concerned with a proper order of study, and with
clarity, viz. 2.24.10 at 131.7-9: ‘these matters [viz., certain multiplica-
tions] will receive their proper clarification (cognveiag) in the
reading of Plato in class (év 1fi [TAatovik]] cuvavayvacer), that is to
say the passage on the so-called marriage number’ (i.e. Resp. 8.546a
ff.) The expression ‘in the Platonic reading in class’ either refers to
a lecture (or lectures) on this passage Nicomachus intends to give,
or to the written account of such a course. Compare, in the ‘second
problem’ at Plu. Quaest. conv. 8.2, 700C, the phrase év taig [TAatwvi-
Kol GVVOVOYVACESY O Aeyopevog kepacBorog’ kol *dtepdumv’ [ Leg.
853d] {ntnow del nopeiyev, clearly referring to studying a Platonic
text, however informally, in class and encountering on this
occasion an issue now recorded in writing.306

We may also briefly look at the references to the ‘ancients’ in
Nicomachus: 2.28.1 at 140.14-8, the treatment of the three propor-
tions mapa 1olg apxaiorg (begun 2.22.1) is now completed; it has
been set out more clearly (cagécotepov) and in more general terms
because it is encountered frequently though in manifold forms in
the studies of their writings (év toig dvayvaopoct). In 2.28.6 at
142.22-43.1 it becomes clear that these ancients are Aristotle and
Plato as followers of Pythagoras. The word noAoidg is found more
often: 1.1.1 at 1.5-6, Pythagoras and those who came after him;

3% Heath suggests (1921) 1.97 that this “may not necessarily have been a
work of his own”. But the Fihrist, Dodge (1970) 2.643, attributes such a work
in two books to Nicomachus. Also see O’Meara (1989) 86-7.

35 We may for example compare Chrysippus’ practice, according to which
the order of study is logic—ethics—physics-cum-theology; criticized by Plu.
S.R. 1035AF because he stated that ethics has its foundation in theology, and
remarked in his Ilepi Aéyov that the student who begins with logic need not
keep away altogether from the ‘others’, viz. ethics and physics, but is to touch
upon them as the circumstances require.

3%  For the important term cuvavdyvwolg see Mansfeld (1994) 245, index
s.v. reading, and above, Ch. VI 8. For suggestions as to Nicomachus’ teaching
of Plato see Haase (1982) 88 ff.
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2.17.1 at 109.3-4, Pythagoras and his successors (81086x0v5);307 2.18.4
at 114.7-15, Plato and Philolaus; 2.21.1; 2.22.1 (see above) at 122.11-3;
Pythagoras, Plato and Aristotle, 2.28.1 at 140.14-6. Still, for the sake
of completeness Nicomachus sometimes also includes later
developments; see 2.22.1, where we are told that first three kinds of
proportion were added to the triad of the ancients, and that ol
vewtepor (122.17-8) discovered four more such proportions. The
older ones are treated at greater length, and in proper order (ta€et,
e.g. 131.13). References to one’s predecessors, whether critical or
not are, as we have seen several times, a quite common historical
element of the thematic ingredient of ‘introductions’.

XI 2 Iamblichus’ Version and Asclepius’ and Philoponus’ Commentaries

Iamblichus’ in Nicomachi Arithemeticam introductionem liber,308 as
already said in Ch. I 1 above, is not a Commentary. It is a clearly
written and free paraphrase of Nicomachus’ treatise, interlarded
with extra material such as quotations from purported Pythagorean
authors. In his proem Iamblichus states what on all accounts is the
aim of this section of his multi-volume work on Pythagorean
philosophy, viz. to treat arithmetic, the primary mathematical
science. But he almost immediately adds that everything one
needs is found in Nicomachus’ 'ApiBuntixn téxvn (4.12-4 Pistelli).
No information on Nicomachus himself however is provided,3%?
apart from a eulogy of his capabilities and the qualities of his
exposition (4.14 ff.); its systematic order is singled out for special
praise (14&w Bavpactiv, 4.17-8). Otherwise, there is little to interest
us in our present context. In fact, Iamblichus is much less
scholastic than Nicomachus, at least in the present work.

Some Commentaries on this work mentioned in our ancient
sources are lost,3!0 while others are extant. Taran in his exemplary

37 See further below, Appendix 2. In Mansfeld (1992) I should have paid
attention to the fact that this constructed Pythagorean succession, which is
expounded at length in Hippolytus’ Refutatio and in fact forms the basis of his
attack against the Gnostics is explicitly attested in Nicomachus. But note that
Hiﬂ)olytus included Empedocles, Heraclitus and the Stoics as well.

Ed. Pistelli (1894). See below, p. 130, complementary note 308.

39 From the letter of dedication and epilogue to his Harmonica (237-8, 265
Von Jan) we know that Nicomachus travelled around a lot and so only was
able to write a short introductory vademecum (éyyepidiov) on this subject. This,
at least, is what he claims. In general see Haase (1982), esp. 120 ff., 159 ff.

30 The Commentary rightly or wrongly ascribed to the hierophant
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monograph has argued convincingly that the closely related
Commentaries of Asclepius and Philoponus,3!! both pupils of
Ammonius Hermiae, either derive from a shared set of notes of a
course given by Ammonius or, more probably, that Philoponus
“edited” Asclepius’ version or a version very close to that of
Asclepius.?!2 Both refer to Ammonius as ‘our master’.3!3 These
rather thin Commentaries do not provide much information that is
of interest in our present context. Even so, there are a few titbits
worth looking at.

Both Asclepius and Philoponus in their comment on the first
lemma tell us that the author is a Platonist (not a Pythagorean!)314
and pursues a Platonic aim, [TAatovikov oxondv, viz. the télog of
real philosophy plus the road which leads towards this goal (via
arithmetic and then the other mathematical sciences, of course).315
That this is the oxondg 100 cVYyp&upotog is said at the end of the first
lemma by Asclepius and confirmed by Philoponus, who uses a
slightly different expression: oxondg Tfj Tpokeuévy cvyypdpport.316
So this was Ammonius’ view. But before the first lemma
Philoponus has added a brief introductory passage, in which he
gives us the aitiov tig énvypogiic or explanation of the title Eicoywyn

Proclus Procleius of Laodicea in Syria at Suda Il 2472 (4.210.1-4 Adler), Eig tv
Nixopdyov Elcoyoyhv thv é&pifuntixfv, is lost. So is that by an otherwise
unknown Heronas mentioned by Eutocius in Arch. De sphaer. 3.120.20-3
Heiberg: év 1® dropviipot @ eig tv "ApiBuntichv elcaywyiv. That the anonymous
introduction discussed in Ch. XI 3 below is a fragment of this Heronas
(Proclus Procleius, who probably is to be dated before the end of the 4th cent.
CE, seems too early) is of course entirely speculative.

311 Asclepius ed. Taran (1969), sections of Philoponus ed. Haase (1982). The
earlier editions of Philoponus’ version published by Hoche in the sixties of
the last century, said to be unreliable, were not accesible to me.

312 Taran (1969) 10, 12-3.

313 Philoponus in the introduction to his little monograph De astrolabo too
says that the subject has already been treated by Ammonius, 1@ Hudv
d18aockaie (I quote from the repr. of the Greek text in Segonds [1981] 143).
Here the isagogical issues are stated quite clearly: the topic, viz. the explanation
(¢€aniwoiv—a technical term, see Mansfeld [1994] 149) of the projection of
the sphere on the astrolabe etc., what this instrument is useful for (xpfoipog),
more clarity (nAeiovog ... cagiiverns) than had been provided by Ammonius to
make the account more comprehensible for those with no special training in
the subject, viz. astronomy (toig uf TodTe REROSEVREVOIG—qualities Tequired of the
student), an ambition comparable to that which impelled Theon to write his
Little Commentary (above, Ch. X 1 ad finem). For Ammonius’ astronomical
teaching see below, p. 129, complementary note 260.

314 Pappus says he is a Pythagorean, see above, text to n. 68.

315 Ascl. 24.1-4 Taran, Philop. 401.9-10 Haase.

316 Ascl. 25.63 Taran, Philop. 405.21 Haase.
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EmyEypantot dg npog Ta yeypopuéve ovtd Osoroyikd fitor Meydo
&p1Buntika.317 This is followed by a pathetic attempt to include a
Vita-element. Nicomachus is called ‘of Gerasa’ he tells us, because
this is his city of birth. He informs us where Geresa is, and how it
came by its name ...

XI 3 The Anonymous Prolegomena to the Introductio

This short tract?!8 begins with a definition of arithmetic as a theoreti-
cal discipline dealing with what is the case with numbers as to
their quantities, forms and proportions, as well as to their divisions
and combinations. The specific matter it deals with is determinate
quantity, consisting of conceptually indivisible minima. We
further read of its primary division into two parts, viz. the theories of
plane and of solid numbers, and then of another dichotomous
subdivision, viz. into numbers that measure and those that are
measured.

Because the Introductio, as we have seen, was taught in the
Neoplatonist school of Alexandria (and presumably at Athens too),
and caught the attention of Boethius, it is safe to assume that the
author of these Prolegomena worked in a scholastic Neoplatonist
establishment. Also see below, on Pythagorean and Platonic
philosophy.

The theme (cxondc) of the present treatise is the treatment of the
number that measures, the other kind of number having been
treated by Diophantus in the thirteen books of his Arithmetic. But the
oxondg of Nicomachus is to instruct us about the number that
measures, and in the proem of his book he straightaway speaks by
way of a prelude of the theme and its utility (10v okonOv TpdTEPOV KO
10 XPACHOV mpoavakpovoapévog, 2.73.29-74.1 Tannery). Next he

317 Cf. above, text to n. 58.

318 Ed. Tannery (1895), who gave it the apposite title “Anonymi prolego-
mena ad Introductionem arithmeticam Nicomachi”; the ms. he consulted
(Paris. gr. 2372) has the heading Iepi épiBpntixiic. In his “Prolegomena” p.
xili Tannery attributes the piece to a Byzantine scholar perhaps to be dated to
the time of Psellus, but I agree with O’Meara (1989) 19 n. 39 that it dates to
late antiquity. It is comparable to the Prolegomena to the Suntaxis for which see
above, Ch. X 2. According to D’Ooge & al. (1926) 126 it “contains little of
interest either to the mathematician or the historian.” Taran (1969) 6 n. 15
agrees: “it contains nothing important either mathematically or philosophi-
cally. ” It will become clear that I believe it to be interesting from the point of
view of the history of philosophy and mathematics.
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investigates ({ntel) five topics concerning numbers each of which
is briefly described, a description which is rounded off with the
phrase ‘it is Nicomachus’ aim to teach these subjects in the manner
of an introduction’ (nepi 100tV v 0OV oKondg 1@ Nikoudyw dg év
eloaywyf] nopadodvor, 74.26-7). ‘In the manner of an introduction’—
clearly, the anonymous author wants to insist on Nicomachus’
manner of presentation.

He continues by advising us that the treatise is also useful for our
understanding of Pythagorean philosophy (xpnowevet 8¢ fpiv eig 1e
v MvBayopikiv grdocoeiav, 74.28-9). Things were said to be from
numbers by Pythagoras, and a number of arithmological illustra-
tions of this principle are duly provided, mostly concerned with
the number seven. This section is again rounded off with a
summarizing phrase, viz. 81& todta pév odv 1 MuBayopiki
e ocogiq yprnowyov 10 BifAov, 75.19-20. But it is also useful for
Platonic philosophy , since Plato called the demiurge One (gv).319 It
also contributes to the study of nature (@uotoloyiq), Anonymus
continues, for many miscarriages occur and many malformed
children are born because of the different number of the time
concerned.

(The science of) numbers has to be placed before all other
mathematical disciplines, because numbers are prior to everything
else, as Nicomachus too proves in what follows. Number is
incorporeal (proofs provided). Accordingly arithmetic comes first
in the order of the mathematical disciplines (npotépav ... tetayBa),
and canonics (povoikf) comes before astronomy: In the Great
Astronomer320 it is shown that the regular motions of the heavenly
bodies occur according to rhythm and harmony (76.10-4).

The study of this treatise, viz. the Introductio, which is of an intro-
ductory nature, has to come before (npoavayvdvar) that of Nico-
machus’ other Arithmetic, to which he gives the title (énvypager) Great
Arithmetic, or Theologoumena.3?! In this other treatise Nicomachus
actually refers to the Introductio, thus proving both its authenticity,
yviioiov, and the tag, i.e. the 1d&1g thg dvayvacewg or order of study
of the two treatises, as well as their systematic sequence, 76.20-4.
Finally, the division into parts of the work: this is into two books
(76.25-6). The contents of each book are then briefly summarized.

319 See below, p. 130, complementary note 319.
320 See above, text to n. 61.
321 See above, text to n. 60.
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It is clear that this Anonymus knows and applies the scholastic
isagogical scheme, inclusive of its technical vocabulary. That his
ordering of issues is a bit free is caused, presumably, by his desire
to provide an informative summary of the contents of Nico-
machus’ treatise, whom in fact he follows quite closely. His little
tract is a good example of the ante opus section of a commentary;322
though we hear little enough about Nicomachus himself, we are at
least given a catalogue raisonné of two of his works, and as a sort of
bonus even a preview of the section about the number seven (in
book II) of the Theologoumena.323

32 See above, n. 201 and text thereto.
33 See 60.2-63.5 Pistelli in the abstract at [Iambl.] Theol. ar.
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CONCLUSION

We may conclude by stating that the evidence available in the
various fields and genres of ancient mathematics confirms the
development outlined in an earlier enquiry.32¢ Ancient mathema-
tics, and especially the teaching of mathematics, did not proceed
in splendid isolation, but developed along lines parallelel to the
development of general literate culture.

Euclid’s works lack introductions, or dedications, and the
earliest extant astronomical treatises too begin in medias res. This
however changed already in the third century BCE. A number of
Archimedes’ extant works do have letters of dedication which tell
us something about their contents in advance. Shortly after 200
BCE the great Hellenistic mathematician Apollonius went much
further. We have found that in his great treatise too, just as in early
examples of literature in other fields, isagogical issues are used
implicitly, that is to say in an unscholastic way, but that he is quite
aware of what he is doing. In this context it is most significant that
his innuendos could be taken up by the Neoplatonist Ammonius’
pupil Eutocius, nine centuries later, and that Pappus too found it
worth his while to quote from his general prologue. To pick out
only a few further highlights: Heron in the first century CE
already wrote introductory works of which the title begins with
‘What Comes Before ..., T& np0 ... (compare the much later author
of the Prolegomena [Td npo ...] to Euclid’s Optica ascribed to Theon,
who felt that an introduction was lacking and had to be supplied).
The extant one of these two works of Heron, better known by its
Latin title Definitiones, is in the first place intended as an intro-
duction to Euclid’s Elements, though the author also included other
material and so broadened the spectrum quite a bit. Ptolemy in the
second century CE employs isagogical issues in a sophisticated
way, and they are of undeniable importance to him. A century
and a half later Pappus in his Commentary on Euclid Elements
book X uses a number of these issues quite explicitly, and we have

324 Mansfeld (1994); see above, Ch. 1.
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seen that he also employs them in his Collectio. In the latter work,
moreover, the existence of corpora of classical astronomical and
mathematical writings is attested, as is the way these were taught.

It hardly is a surprise that Proclus’ pupil and successor Marinus
in his Commentary on Euclid’s Data is quite scholastic in his use
of the isagogical scheme. Finally, we have seen that the full-
fledged scholastic scheme is present in several anonymous intro-
ductory pieces, almost certainly of Neoplatonist provenance, viz.
the Prolegomena to Ptolemy’s Suntaxis and that to Nicomachus’
Introductio. Although these late tracts are in themselves of little
significance (and a trifle tedious), they are highly interesting
because they attest the culmination of a development from the
implicitly expressed to the explicitly expressed, and from there to
scholastic routine. This development is not different from that in
the fields of philosophy, medicine, and so on, and provides additio-
nal witness to the fact that by the end of antiquity instruction in
mathematics, philosophy and medicine was given by the same
people, or at least by people connected with philosophical schools
where these various displines were taught.

It is sometimes argued, e.g. by Mme. Hadot, that the mathe-
maticians were philosophers, i.e. that mathematics was no longer
an independent discipline already in the early imperial period, if
not earlier.3?5 This is a view I cannot share. I limit myself to few
prominent examples. Take Pappus. The Suda indeed calls him a
‘philosopher’326 and so does the author of the late anonymous
Commentary3?7 at p. 1164.17 Hultsch, but this is an anachronism,
notwithstanding Pappus’ interest in and knowledge of philosophy
(for which see below, Appendix 2). As a matter of fact, at Coll.
1.350.28-9 he polemizes in a quite characteristic way against them:
‘the philosophers fail to provide proofs and merely affirm some-
thing’, 0%’ ot @1Adco@otr detkvbovoy, AL’ drogoivovian pdvov.328
This is not the way of speaking of a person who considers himself
a philosopher. Furthermore, at Coll. 3.1022.5-6 he distinguishes the

35 E.g. Hadot (1984) 252-61, who provides a fast survey of mathematical
literature from Geminus to late antiquity.; also see Decorps-Foulquier (1992)
54, 56-8 on ‘the philosopher Serenus’ in a fragment found in certain mss. of
Theon of Smyrna, Heiberg (1893) pp. xviii-xix (on Serenus see above, nn. 8,
25, 142). For Ptolemy see above, n. 226.

326 See below, n. 356; cf. Hadot (1984) 257.

327 Cf. above, Ch. X 2.

38  See below, n. 355 and text thereto.
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philosophers from the mathematicians. Also compare Heron of
Alexandria’s scathing comment on the disagreement among the
philosophers at the beginning of the Belopoiica.32® Heron, too,
clearly is not a member of the philosophical profession. On the
other hand the ‘philosopher Hierios’ cited by Pappus at Coll. 1.24.3
obviously was someone who practised mathematics in a profes-
sional way. So it is plain that some philosophers practised and
taught mathematics, while on the other hand persons can be
recognized who were mathematicians, not philosophers, though
they were to some extent at home in the world of philosophy.
They were civilized people who had received a good education.
For late antiquity Mme. Hadot’s view is of course entirely correct.

The alchemical oath attributed to ‘Pappus, philosopher’ (Ilannod
¢1hoco@ov (0pkoc)),33? even if genuine, does not prove he was a
philosopher either, and does so for the same reason. Authenticity
is admitted as a possibility by Bulmer-Thomas, and Mme. Hadot
emphatically argues in its favour.33! But I find the ‘cherubic
chariots’ and ‘angelic throngs’ (Gppdtov xepovPikdv and toypdtev
ayyelMk®v) carrying and accompanying the Creator to whom the
oath is sworn hard to stomach.332 It could be argued that the sen-
tence at the end containing these Christian ingredients was added
later (especially the cherubim are remarkable, for angels—though
hardly throngs of them—can be paralleled from pagan literature).
Even so, I believe that it is far more plausible that we are dealing
with a not so pious fraud. One only has to recall the pseudigrapha
attributed to Democritus, or Theophrastus, or Archelaus, etc., in the
alchemical literature, even in the manuscript containing the oath
ascribed to Pappus.

We may finish by stating that the mathematical evidence
investigated in the present enquiry increases our knowledge in
several ways. Abundant parallels are found for ways of presenta-
tion and methods of teaching known from various other fields,

32 Above, n. 166 and text thereto.

30 Berthelot and Ruelle (1888) 2.27.18-28.4 (transl. 3.29-30). According to
their report only found in Marc. gr. 299, dated by them to the 11th cent. (ibid.
2.2).

31 Hadot (1984) 257, Bulmer-Thomas (1974) 301.

32 The few parallels for these specific formulas I have found are all in
Christian authors, and I have failed to find a single one for their occurring
together. What is more, I have found only one further instance of the
‘cherubic chariots’, viz. John of Damascus, Homilia in ficum arefactam, Migne PG
96.576.31, 6 éni XepovPikdv appdrtwv énoxovpevos, a formula pertaining to Christ.
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and some among these parallels are quite early. Perhaps the most
spectacular from a chronological point of view are Apollonius’
proems to the Conica as a whole and to the individual books, in
which isagogical issues play such a remarkable role. These are
much earlier than the early material taken into consideration in
another book by the present writer.?33 Moreover, the evidence
provided by Apollonius is far richer than the precedents to be
found in still earlier authors such as Aristotle.334

33 Above, n. 1.
34 See above, n. 10 and below, pp. 122-3, complementary note 11.



APPENDIX 1
THE TITLE OF PTOLEMY'S ASTROLOGICAL TREATISE

For the book-title ’AnoteAecpatikd Boll and Boer follow the titles of
the individual books in the best ms. (Vat. gr. 1038, 13th cent.)33 The
anonymous Commentary discussed above, Ch. X 2, provides yet
another variation, viz. év 10ig npdg ZVpov yeveBlaxoig tétpact
BipAiorg (yeveBriokoig is not entirely correct, since individuals are
only dealt with in books III-IV). Lyd. Mens. 155.4-6 Wuensch refers
to Apotel. 92.7 Boll and Boer in the words 0 3¢ ITtoAepaiog év toig
npOg TVpov adtd ypageict npootibnot xtA., as if no other works had
been dedicated to this person. Nicephorus Gregoras (13th-14th
cent.), Hist. byz. 25.11, p. 3.32.16-7 Bekker, speaks of t1v [ItoAepaiov
drotedeopatiknyv tetpdfiflov. Other varieties found in the extant
mss., among which TetpaBiPlrog, are cited in the app. crit. of Boll
and Boer (1940) 1. The Fihrist, Dodge (1970) 2.640, also calls it ‘the
Four’. For the title ’AnoteAeopaticd ascribed to Manetho in the Suda
see above, n. 61; cf. Suda s.vv. Helikonius E 852 (2.247.8 Adler),
Zoroaster Z 159 (2.514.18), Paulus Alexandrinus IT 810 (4.69.19-20).
The compilation of Hephaestion of Thebes (published ca. 315 CE),
books I-II of which contain numerous extracts from Ptolemy’s
treatise, is published with the title Apotelesmatica by Pingree (1973).
I note in passing that it begins with the words Zbv 8ed fipiv oxomrog
¢vBade—an early instance of this terminus technicus right at the
start of a treatise.

Erotianus Voc. hipp. 5.4 Nachmanson lists a ¢é€aBiprog npaypo-
teia by Philinus. Galen, Diff. febr. 7.311.3-4 Kihn mentions a
retpafifiov [scil., npayuateiav] nepl 1@v &v 101g cUYHOIG aitiwv (so
Iepi t@v xtA. is the real title), and Meth. med. 10.37.18 sarcastically
speaks of éxatovtaPipror npaypateior; here we are dealing with
adjectives not substantives. But Paul of Aegina (7th cent.) procem.,
1.4.6 Heiberg refers to f ... ‘EBdounxovtafifrog adtod 10d
'Op1Baciov, and the Suda lemma on Hippocrates (I 564, 2.663.3
Adler) mentions Hippocrates’ moAvBpbAAntog xoi noAvBodpoactog

35 Also see Boer at Ziegler & al. (1959) 1831-8.
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‘E&nxovtdfiBrog. Phot. Bibl. cod. 127, 95b5-7 Bekker refers to Euse-
bius’ Vita Constantini as | eig Kovotaviivov t0v péyav Bacidéa
éycopactikn 1e1paPiprog, and ibid. lines 16-7 refers back to it in the
words év 1avtn abtod Tfj tetpafifAe. Similar Photian examples:
cod. 85, 65b, 1 eixocafifrog adtn | Kotd t@v Maviyaiov npdg
"AxiAAov, cod. 140, 98a, 100 adtod Gylov | Katd "Apeiov kol tdv
av1od doyudtwv mevidPiProg. We note that in these references to a
‘manybook’ further information concerning the contents or title is
often included. Stegemann (1939) 6-7, followed by Gundel and
Gundel (1966) 206, defends the title Tetp&piprog (though with
some hesitation) with the odd argument that Ptolemy wanted to
distinguish his treatise from the astrological poem by Dorotheus of
Sidon (on him, 1Ist half of Ist cent. CE, see Stegemann ibid. 1-5,
Gundel and Gundel ibid. 117-20, Pingree [1978]). Numerous frag-
ments in Greek or translated into Latin are extant; so is an (inter-
polated) Arabic translation to be dated to ca. 800 (itself translated
from the Pahlavi), see Pingree (1976) who provides the editio
princeps of the Arabic text and an English version, and adds the
fragments. For these Pahlavi and Arabic translations in their
habitat see Pingree (1997). This work does have five books, and is
indeed called ‘the Book of Five’ in the Fihrist, Dodge (1970) 641; an-
Nadim subsequently lists a sixth, seventh and even sixteenth
‘section’, but this will be a mistake. Though Dorotheus’ work at
some time acquired the designation ‘Fivebooks’, this would be
utterly strange as the original title of a poetical work. So much is
admitted by Stegemann (1939) 6, who however defends the title
found in the Fihrist though he knows that Firmicus Maternus,
Math. 78.3-5 Kroll and Skutsch speaks of Dorotheus’ Apotelesmatica
verissimis et disertissimis versibus. Pingree in his edition simply calls
it Carmen astrologicum, and does not give it a title in his (1978)
encyclopedia article.

As Carlos Steel points out to me, Willem van Moerbeke trans-
lated the title as fudicalia ad Syrum (see Vanhamel [1989] 369]),
which as it would seem supports 'Anotedeopatikd npdg Zopov, not
TetpafipArog.

Ptolemy’s "Anotedepatikd npdg ZOpov &' —as I suppose the proper
title will have looked like—apparently became sufficiently famous
to be called by the designation Tetpdfiprog alone. Cf. i [Tevta-
tevyog (earliest occurrence in Ptolemaeus the Gnostic’s Ep. ad
Floram 4.1, 2nd cent. CE, which has escaped Bogaert [1997], a paper
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which is otherwise a useful overview of part of the evidence for
-1evY0¢/ ticus) = our Pentateuch, ‘Oxtdrevyog for the first eight books
of the Old Testament but also as the title of a book ascribed to
Ostanes (Philo of Byblus ap. Eus. PE 1.10.53, text printed at
[Democr.] Fr. 300.13a DK), or even our ‘Bible’. For the remote
possibility that the Suda referred to the work as & 8" Bifiio [=
Tetpafifrog] Mrorepaiov see above, n. 249.

My hypothesis is that Dorotheus’ epic came to be called
Fivebooks by the Arabs (or was even so entitled in their Greek mss.
already) to distinguish it from the Fourbooks. Possibly the Apoteles-
matica in four books had come to be called Tetrabiblos to distinguish
it from the Megalé Suntaxis in thirteen books.



APPENDIX 2
PAPPUS AND THE HISTORY OF PLATONISM

In this section I want to discuss three passages in the Sunagdgeé
which are of interest for the history of Platonism (and Platonizing
Pythagoreanism). As far as I know they have been overlooked by
historians of philosophy, while naturally they have proved to be of
little interest to historians of mathematics.336 Even so, I believe that
they are important for the light they shed on the history of
Platonism in the imperial period. Treatment of a number of equal-
ly interesting passages in the Commentary on Euclid Elements X
must regretfully be postponed till another occasion.

A not entirely unjustified view which still is quite wide-spread
(though less wide-spread than it used to be) is that there is a major
trend in Middle Platonism, chiefly represented by Alcinous and
Numenius, which helped to prepare the way for the complicated
Neoplatonist system of Plotinus and the even more complicated
ones of the Late Neoplatonists.33” The formula ‘Middle Platonism’
presupposes the existence of something to be designated Neo-
platonism, and is as questionable as, say, ‘Middle Comedy’. ‘Neo-
platonism’ is of course a neologism itself, involving a evaluative

3%  Knorr (1986) 357 on Pappus’ references to Plato in the Sunagdgé (of
which he notes only one, viz. that about the harmonic mean in the Timaeus,
for which see below) and on the Commentary on Elements X is insufficient,
and his suggestion that Pappus got the information to be found in the Sunagogé
via “commentators like Geminus and others, conversant with a syncretistic
form of Platonism” and hence that “Pappus himself might not be fully aware
of the ultimate provenance of his views” is not good enough, as we shall see.
Knorr moreover has missed Pappus’ reference to Nicomachus.

%7 As appears for example from the title The Handbook of Platonism given by
Dillon (1993) to his translation of Alcinous’ Didascalicus. One may also think
of Willy Theiler’s celebrated formula Vorbereitung des Neuplatonismus, or of
tendencies in the account of Merlan (1967). Still, Dillon (1977) xiii and
elsewhere argues that matters are less simple. One only has to think of the
controversies concerning Calcidius In Timaeum, for which see Dillon ibid. 401-
8. Donini (1982) 11-27, in his splendid evaluation of the history of the
scholarship concerned with the philosophies of the Ist cent. BCE and the Ist-
3rd cent. CE, insists that the teleological approach is misleading, and ibid.
100-59 demonstrates how complex a phenomenon ‘il platonismo medio’
really is. Also see Manfeld (1982).



100 APPENDIX 2

judgement, like ‘Middle Platonism’. But we are stuck with this
terminology, and I shall use it myself.

To be sure, it is generally admitted that there were also other
currents in so-called Middle Platonism, which however are, or
were, considered to have been less successful. In a sense they
certainly were, but the value judgement involved is very much a
question of insight by hindsight. The development which so to
speak in a teleological way paved the way for the advent of
Neoplatonism is a modern construct, which is heavily indebted to
the geneticist, or developmental, paradigm.338 But cultural develop-
ment should not be conceived in terms of the development of the
embryo. I do not deny that Plotinus was indebted to his Platonist
(and Neopythagorean) predecessors, but believe that the arrow
points the other way, that is to say backwards. What is important is
Plotinus’ reception of what, with some hesitation, we may call the
‘traditions’ concerned with the interpretation of Plato, and this to a
quite impressive degree amounts to selection as well as creative
interpretation. Quidquid recipitur ad modum recipientis recipitur.

My enquiry will be restricted to the reception of the Timaeus. It is
well known that Plato in this dialogue argues that the cosmos is
fabricated by a supreme God, most of the time called ‘the Demi-
urge’—but designated ‘builder’ (textawvopevog) at Ti. 28¢5, ‘Intellect’
at 39e7, and ‘the Maker and Father of this universe’ at 28¢3—, who
imposes forms and structure on the unwilling Receptacle by
looking at the transcendental Form of Living Being which con-
tains the Forms of the other Living Beings. It is also well known
that later Platonists regarded the Platonic Ideas, or Forms, as objects
of the Divine Intellect on the same ontological level, or even placed
them as its ‘thoughts’ in the, or a, Divine Intellect itself, as Plotinus
too was to do (Porphyry at first disagreed with Plotinus, but was
won over in the end, VP 18). Alcinous and other Middle Platonists
such as Numenius multiplied the number of Gods, or Intellects.
Alcinous’ First God/Intellect contains the Ideas; his only activity,
if that is what it may be called, is to awaken the Second God. The
demiurgic task of making the universe is taken over by this
Second God/Intellect, inspired and prompted by the First.33 In the

38 For this paradigm see Crombie (1994) 3.1547 ff., and Mansfeld (1998b).

339 Alcin. Did. ch. 10, see Dillon (1977) 282-3, Donini (1982) 106-7. But
traces of the less sophisticated view remain, see Did. 163.13 and 172.5
Hermann.
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case of Numenius (in his treatise On the Good) the First God/
Intellect is ‘inactive’ (&py0g, ap. Eus. PE 11.18.8), while the Second
God/Intellect generates the Third, the Demiurge who constructs
the universe, and does so by so to speak dividing itself into two.340
These complicated approaches to the relation between the intel-
ligible world and the material world of sense-perception are
further refined by Plotinus. All of this took place quite a long time
before Pappus, who as we know has to be dated to the first half of
the 4th century. Yet, when one reads the Sunagdge, it looks as if no
such thing had happened. If we had only Pappus and, say, Proclus
minus his historical overviews, our impression of the history of
Platonism would be quite different.

This is clear from three passages in the Sunagdge. In the first of
these (5.19), the introduction to the second part of book V which
deals with the regular convex solids, he writes as follows (my
italics):34!

The philosophers say that it is plausible that the First God and Demiurge
of all things, choosing the most beautiful of all shapes, gave the
cosmos the shape34? of a sphere. They describe the natural
characteristics343 of the sphere, and add that the sphere is the

30 For Numenius see esp. Frs. 11-13 and 16-17 Des Places. There is a
difﬁculty here, since the Second Intellect and the Demiurge are said by him
to be ‘one’ in some sense of the word one’, Fr. 11 Des Places ap. Eus. PE
11.18.3, 6 B=0og pévrol b Sedtepog xai 1pitog éotiv elg, which explains why the
fragments for the most part speak of two Gods only; see Donini (1982) 142 and
Frede (1987b) 1057-70, whose explanation I have followed in the text. This
Second-and-Third God is the result of an original exegesis of the 3ebtepov ...
népt 1a devtepa and tpitov mépt & tpita of [Plato] Ep. 2.312e, see Donini, loc. cit.
Also cf. below, n. 362 and text thereto. O’Brien (1992) 333 points out that
Numenius’ doctrine (sine nomine auctoris) of the ‘idle God’ is criticized Plot.
Enn. 2.9.1.27-9. Atticus rejected a multiplication of Gods of this sort, see Fr. 4
Des Places ap. Eus. PE 15.6.2-17, and e.g. Donini (1983) 115.

31 1.350.20-30 Hultsch, tov np@tov kol Snpiovpydy t@v naviev Bedv ot prldoogoi
pacv eircot&)q 10 Kéop.cp oxﬁua nsplesivm c(poupuc()v éxheEduevov tﬁ)v i)’vm)v 10
KGAAoTOV, T TE npooovta ™ c(poupq (pucma cvp,mwpam keyovreg £11 xoi TovTO
npocueaacw oL TAVIOV TdV otepemv cxnummv t@v fonv exovtmv mv am(pavewtv
ueytom ¢otiv ) opaipa. tEAha piv ovv o npooswal Xsyovow adTii npoﬁnM 1€ £0TIV
xoi napapubicg éldocovog deitat, 10 8’ S peilov doti 1dv &My oymudtav odd’ ot
tAdcogot detkviouay, GAA’ drogaivoviar pdvov, otte nopapvbioacBon pgdiov &vev
Bewpiag nheiovog. For the formula ot giAécopoi pactv see below, n. 355.

32 gyfipa mepiBeivon is standard later Greek, see e.g. Gal. UP 3.471.2 Kihn
and PHP 9.8.8.

33 The formula guoikd cvuntdpata is rare. Its earliest occurrence is Arist.
GA 4.10.777b9, on why certain animals enjoy long life; this is explained e.g.
Long. 4-5.466al5 ff.: the living being is ‘by nature humid and warm’. For the
meaning ‘symptom’ (such as coughing in certain diseases) e.g. Gal. Loc. aff.
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greatest344 of all the figures which have the same surface (as the
sphere). The other characteristics they ascribe to the sphere are
clear enough and need little or no explanation. However, that the
sphere is greater than the other figures345 is not proved by the
philosophers but merely affirmed by them. It is not so easy to explain this
without appealing to a theoretical enquiry which goes a great deal
further.

Pappus continues by reminding us that in the preceding chapters
of book V he has proved (according to the mos geometricus, or
Yewpetpikog Tpdnog, of course) that the circle is the greatest of all
regular planes with their vertices on the same circumference, and
states that in what follows he will do the same for the sphere and
the regular convex solids of which the sphere is the including
limit. But all these regular solids will have to be treated:346

These are not only the five shapes found in the most divine
Plato,347 that is to say the tetraeder and hexaeder, octaeder
and dodecaeder, and the icosaeder as fifth,34® but also those

8.325.15 Kiihn. Iambl. CMSc. 75.13-5 Festa argues that the Pythagoreans were
less interested in difficult mathematical theorems than in those providing
an insight in the order (of nature), or in 11 cbuntopo @uoikdv. As to the
‘natural chararcteristics’ (for which see also below), already Parmenides’
Being (28B8.42-3 DK) is ‘perfect’ and resembles a ‘well-rounded sphere’, tete-
Aeapévov... navtoBev, edxdxAov opaipng évariykiov dyke. Plato’s spherical cosmos
possesses ‘the most perfect of all figures’, naviov tehedtatov ... oxnpatwv (7.
33b). Perfection of the circle (and of circular motion) often in Aristotle, e.g.
Cael. 269220, 286b22-3, Phys. 264b27-8. Alexander Polyhistor quoted D. L. 8.35
(= Anon. Pyth. 58C3 DK, 1.463.24-5) said he had read in the Pythagorean
Hypomnemata that the sphere is the most beautiful solid and the circle the
most beautiful plane figure: the topos is attributed to the (early) Pythagoreans.

34 T.e. has the greatest volume.

35 Note that these figures can be inscribed in it, as Euclid proceeds to do
in Elem. XIII, constructing the sphere by rotating a half circle.

36 1.352.11-5, [...] tadtox [scil, moAbedpa] & éotiv 00 pdvov 1 mapd 19 Derotdre
MAdtevi névie oxfpata, tovteotiv 1eTpdedpov te kol e€dedpov, dxtdedpdy te Kod
dwdexaedpov, néuntov 8’ eikoodedpov, dALE xai 1& VRO 'Apyundovg ebpeBévia
Tpraxoidexo 1OV dptBudv xTA.

%7 Of this celebratory formula, which occurs twice in the Sunagdgé, 1 have
found thirteen other examples, mostly in Neoplatonist authors, but it occurs
already at Gal. UP 4.266.4-5 Kithn and PHP 9.9.3, and Athen. Deipn. 10.55.

38 The tetraeder, hexaeder, octaeder and icosaeder are the ultimate con-
stituents of the four physical elements (fire, earth, water, air) in the Timaeus,
while the dodecaeder so to speak may be inflated to the shape of a ball (cf.
Phd. 110b and e.g. Iambl. VP 247) and is the figure for the cosmos as a whole
at Ti. 556c. Correctly formulated by Gal. Comp. Tim. 10a Kraus and Walzer:
‘ignis species figura ignea [mistranslation of mvpapic] est, et terrae species
figura cubica, et aquae species ea figura est quae viginti bases habet, et aeris
species ea figura est quae octo bases habet. Deinde dixit: Etiam alia forma
exstat propter totum mundum exstructa; iudicavit autem figuram quae duodecin
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discovered by Archimedes, which are no less than thirteen in
number.349

It is of some interest to observe that Euclid believed he had proved
that there can be no more than five regular convex solids.350
Archimedes’ discovery of the semi-regular convex solids therefore
created a problem for Platonists who would believe that Plato and
Euclid had said the final word on the subject. That this may have
been the case is suggested by a passage in Heron.35! Its formulation
is confusing (possibly because of an accident in the transmission),
since it wrongly states that Archimedes added eight solids to
Plato’s five, the only ones accepted by Euclid. But Heron at any rate
refers to a view according to which Plato already ‘knew’ two of
Archimedes’ solids, viz. two tetradecaeders (of the latter’s three).352
The statement that Plato ‘knew’ presumably goes back to a com-
ment, or Commentary, on the Timaeus which attempted to find
Archimedes’ discovery in Plato (a quite normal exegetic ploy).353
Now if Plato ‘knew’ two of Archimedes’ semi-regular solids, he
knew the principle according to which they are to be constructed,
so potentially ‘knew’ all of them. There is some further evidence
for references to Euclid in the commentary tradition. Gal. Comp.
Tim. 3a Kraus and Walzer, speaking of the two mesotétes of solids

bases habet’. Similar but longer version Alcin. Did. 12, 168.8-24 Hermann.
Useful n. 241 at Whittaker (1990) 29, who points out that of the five technical
terms Plato only uses pyramid, and that the others appear in a Platonic
context for the first time in Timaeus Locrus and Plutarch.

39 For these Archimedean semi-regular solids Pappus is our main source.
The texts of Pappus, of the scholia on this passage of Pappus, and of Heron (for
the latter see below, n. 352 and text thereto) concerning Archimedes’
polyedra are also printed at Mugler (1972) 202-7.

30 Elem. XIII demonstr. 18, epimetrum 113 ff.,, 135 ff. (referred to by
Heron, see below n. 362). Note the fourth problem of Pappus Coll. book III at
1.132.1-2 Hultsch (my italics): ‘to inscribe the five polyedra in a given sphere’;
in the sequel Archimedes’ solids are not mentioned.

31 To be dated, as we recall, to the Ist cent. CE.

32 Heron Def. 104, E\nckstﬁng pév odv év 18 1y’ 1dv Etolxetmv anéderle, nmg a1l
oeaipy t@ névie TodTo oxfipoT neplkauﬁava uova Yap T Hkatmvog ofetat.
‘A pxumﬁng 8¢ ‘tpla\cmﬁsxa Sha (pncw snpwxsoeou oxnuma Suvaueva gyypagfivan 'm
ogaipg npoctifeig oxtd psta 0 elpnpéva nevnz ov eidévar xai MAdteva 10
‘twcapscxm&axae&pov eivad te TodTo Surhody, TO pev omu) prmvmv Kol Tstpaywvmv

§0‘uv9mov sK YT]Q Kol aapog, Snep kol v dpyaiov Tvg nﬁsoav 0 8t Etepov nahrv éx
‘tETpa‘Y(DV(DV pev OKTd, Tprydvav & (2), 6 kol xalendtepov elvon Sokel.

38 It is far less likely that Archimedes said so himself. As to the ploy one
may for instance think of the efforts to find Aristotle’s categories and
syllogistic in Plato, see e.g. Alcin. Did. ch. 6.
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and the single mesotés of planes in the Timaeus (for more on these
means see below), adds: ‘Quod iam Euclides exposuit’.

However we should return to the Pappus passage, a sleeping
beauty which I shall attempt to kiss. In the first place, someone
who says ‘the philosophers fail to provide proofs and merely affirm
something’354 evidently does not consider himself to be a philoso-
pher.3% This is of some importance because in later sources Pappus
is called ‘the philosopher’, clearly an anachronism.35% In the
second place he demonstrates his familiarity with a prominent
philosophical doctrine. He evidently admires Plato, whom he calls
‘the most divine’ among the philosophers, and is aware of the
fundamental part played by the five regular convex solids in the
cosmology of the Timaeus. In the third place, an even more
interesting fact (at least from my point of view) is that he says that
the philosophers affirm that the First God is the Demiurge of all
things.

This is correct with regard to the Timaeus, but entirely incorrect
with regard to those Middle Platonists who introduce two Gods, of
whom the First merely inspires the Second who then functions as
Demiurge. It is of course also false with regard to Plotinus and
whoever followed him. But it is strikingly correct with regard to a

34 Parallels for this contrast between affirming and proving e.g. Plu. Plat.
quaest. 1006C, S.E. M. 8.15, Orig. C. Cels. 3.73, Ioann. Chrysost. De paenit.
Migne PG 49.34011-3, Sxmpl in Cael. 678.21-2 Heiberg.

35 The formula ot ¢iAécogoi paciv at the beginning does not yet imply
this. See Eplct Diss. 4.1.173-4, referring to phllosophlcal views he shares:
napddofa pév iowg gosiv ot ¢1M00¢01, xaeam-:p xai & KhedvOng Eheyev, 0d piv
napadroya, Clem. Strom. 7.5.28, u)g avtoi paocty ol g1Adoogor, Porph. Ad Marc.
28 8, 616 paowv ol (pt?s.ocoq)ot 003V 0Vt Gvaykaiov KTA., Athan Inc. verb. 41.5, tOv
x6oLov cdpO péya ool eival ol 1dv 'EAAMvev (pﬂ\oooq)m xai a?tnea\)oum Xeyovrsg,
Phllop in Cat. 65.10 Busse, Tiv npdtyv HAnv gooiv ot pthdcogor dodpartov elval 1@
oikei Abyw xth. Compare the equivalent formula oi gilécogor Aéyovot. Plutarch
for instance may use it to indicate philosophers he disagrees from, without
implying that he prefers not to be called a philosopher himself (e.g. Coni.
praec. 142E, Garr. 504B). It is several times found in Epictetus, e.g. Diss. 1.25.32
(objection of a dialectical opponent), 2.1.25 (Stoic doctrine cited with approval,
cf. 2.14.11). Gal. Dieb. decret. 9.754.11-2 Kuhn uses it of philosophers one may
disagree with. Plot. Enn. 2.9.1.4 says that the doctors would express themselves
correctly if they were to speak as the philosophers do (¥\eyov &v 6pBdg, xoBdnep
ol @ildcogor Aéyouvou). Philop. in An. 588.10-3 Wallies likewise contrasts
phz%lcnans with philosophers, and so does Olymp. in Cat. 138.14-8 Busse.

Suda s.v. Theon, © 205, 2.702.11 Adler, [lanre 1® ¢1Aocdew, and s.v.
Pappos, I1 265, 4.26.3 Adler, [ldnnog, 'ALe€avSpeis, prldcogog; see further above,
Ch. XIIL
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fellow-student of Plotinus, Origen the Platonist, who wrote a treatise
entitled Only the King is Maker, “Oti pévog nomrg 6 BosiAevc.

‘King’ as designation of the highest principle is derived from
[Plato] Ep. 2.312e. I believe that the mowmtig of Origen’s title is
equivalent to ‘Demiurge’, and that he has the well-known phrase at
the beginning of the main part of the Timaeus in mind, viz. ‘The
Maker and Father of this universe it is a hard thing to find, and
having found him it would be impossible to explain him to
everyone’ (Ti. 28c; famous formula, often discussed, and quoted as
a purple passage Stob. Ecl. eth. 2.1.15).357 ‘The Maker and Father of
this universe’ can only apply to Plato’s one and only Demiurge;
the hoary designation ‘Father’ emphasizes that the ‘Maker’ is the
Supreme God (for the verb motelv in this context see Ti. 31b, 34b, 35b,
37d, 38b, 38c). This indeed is how Plutarch read the phrase. But he
wondered whether ‘Father’ and ‘Maker’ (note the inverted order)
pertain to different aspects of the Demiurge’s activity, asking
himself (my italics) ‘why did he call the Supreme God Father and
Maker of all things?’ (Plat. quaest. 1000E, ti dfinote t0v dvertdte Oeov
TOTEPO TV TAVIOV KoL TOMTNV Tpoceinev;)358 Atticus Fr. 4 Des Places
ap. Eus. PE 15.6.2-17 uses the formula ‘Father of all things’ (0 natnp
... 1OV mavtev, 6.4) for what Plato, introducing the speech of the
Demiurge to the younger gods, calls ‘he who produced this
universe’ (Ti. 41b), and speaks of ‘the power of the Maker of the
universe’ (100 movtog ot dVvapy, 6.7). What is more, he calls

357 The important phrase at Ti. 28c, Tdv pév odv motntyv xai natépa 100de 0D
mavtog evpelv 1e £pyov xai evpdvia eig mdvtag &dVvatov Aéyewv, is cited in
Cornford’s translation, slightly modified. Also compare Ti. 37¢, 6 yevwioog
natAp, and the beginning of the Demiurge’s speech, Ti. 4la: ‘the works of
which T am Demiurge and Father, having come into being through me, are
indestructible as long as I am unwilling (scil,, to destroy them)’, ov &y®
Snuovpyodg tatfip te Epyov St Enod yevdpeva dAuvta éuod ye pty #0édovtog. Note that I
have junked the comma after £pymv. Also cf. Ti. 42¢, 71d (the “Father’ of all
things is also that of the younger gods). See further below, p. 131, comple-
mentary note 357.

38 The second of his Platonic questions is devoted to this issue. For the
meaning of the formula in Plutarch see also ibid. 1001B, eikétog dua natp 1€
100 koopov, {wov yeyovotog, kai mowntig énovopdletar, and De fac. 927A. See
further the excellent exposition of Runia (1986) 107-11, who lists the epithets
the Demiurge receives in the Timaeus, counts no less than 41 instances of the
formula ‘Maker and Father’ (or its converse) in Philo of Alexandria, and
shows that Philo was aware of its Platonic provenance. Also compare Ferrari
(1995) 261: “Plutarco, molto piu fedele di Numenio alla lettera del testo
platonico, non sembra avere dubbi sul fatto che il dio supremo & contempo-
raneamente anche il dio demiurgico.”



106 APPENDIX 2

him ‘the greatest King’ (nrappaciiedg, ibid., 6.12). Apuleius’ view is
quite similar to that of Atticus. He calls God ‘unus’3%® and ‘genitor
rerumque omnium exstructor’ (De Plat. 191); the latter formula
obviously translates Plato’s romntiyv koi natépa 1odde 100 mavtdg, and
in fact the rest of Plato’s sentence (73. 29¢), about the God who is
hard to find and difficult to explain to all, is not only translated in
the sequel but even quoted in the original Greek (ibid. 191). Also see
De Plat. 204, on the first of the three kinds of Gods (my italics):
‘unus et solus summus ille, ... quem patrem et architectum huius
divini ordinis supra ostendimus’. Quoting the all-important phrase
at [Plato] Ep. 2.312e in the original Greek he also calls this God by
the name of BaciAeds, Apol. 64.5.360

I note in passing that a scholion to book XIV of Epic. On Nature
[29] [26]361—possibly deriving from a passage in Epicurus himself
—calls the Platonic Demiurge 6 ocvvBétng (a rare term, better
known as meaning ‘one who puts words together’, ‘prose-writer’),
viz. the ‘putter together’ of the Platonic figures and solids criticized
by Epicurus. This may be justified by the appellation 6 cvvBeig for
the Demiurge at 7% 33d2. Still, the sarcastic exploitation of the
ambiguities involved in the Greek words is excellent: a ‘prosaic’
assembler instead of a ‘poetic’ Demiurge. But we should return to
the Platonists.

Alcinous Did. ch. 10, 164.40-65.4 Hermann reserves the
designation ‘Father’ for the First God, but does not call the Second
God, who ‘imposes order on all of nature in this world’, by the
name of Maker, though it is clear that he plays the réle of Plato’s
Demiurge. Numenius’ interpretation of the formula 1tov pév odv
nomtv kol notépo 109de 100 movtog according to Proclus in his
extensive exegesis of Plato’s formula (in Tim. 1.299.10 ff. Diehl)
involves a distinction between the Platonic Father (called ‘Grand-
father’, ndnnog, by Numenius) and the Platonic Maker (called ‘Son’
or ‘Descendant’, £€kyovog), the universe being the ‘Grandson’ or
rather ‘Descendant’ (&ndyovog, in Tim. 1.303.28-9).362 Whatever the

3 See Beaujeu (1973) 256: ‘le dieu par excellence’.

30 See Beaujeu (1973) 256-7, 271, and for more details Hijmans (1987) 422-
4, 436-9.

%1 Arrighetti (1973) 270, in appar. For the text (PHerc. 1148 col. xxxviii
Leone) see Leone (1984) 62, for the interpretation ibid. 69-7 with n. 672.

%2 Procl. in Tim. 1.303.27-304.7 = Num. Fr. 22 Des Places. See Frede (1987b)
1061, who ibid. 1069 argues that Numenius may have said this somewhere
else, i.e. not in the treatise On the Good from which the extensive fragments
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correct interpretation of this obscure and to some extent mytho-
logizing terminology (Kronos—Zeus?) and supposing, of course,
that Proclus is right in seeing Numenius’ phrase as an exegesis of
Plato’s formula, it seems to follow that, unlike Plutarch, Numenius
distinguished individuals not aspects of the same individual.

One should recal that the ‘inactive First God’ of Num. Fr. 12 is
called ‘King’ by him (tov pév npdtov Oedv dpydv eivor Epyav
Eopundaviov kol Baocidéa, ap. Eus. PE 11.18.8).383 The simplest
explanation of the meaning of Origen’s title in my view is that it
expresses disagreement with Numenius’ novel interpretation of
Plato’s phrase, which naturally entails that he rejected his Two or
Three Gods distinction.364

cited above, n. 340, derive. For Numenius’ term #xyovog see Schol. vet. in Iliad.
5.813, Exyovog 0 vidg, and Schol. in Soph. Aiacem 842a, Exyovog kal £yyovog Srapéper.
£xyovog 0 vidg. But note that both £xyovog and &ndyovog may be used more
loosely: more or less remote ‘descendant’, see LS] s.vv. Perhaps this allows us
to interpolate an entity between the ‘Grandfather’ and the ‘Son’, viz. the
Second God as father of the ‘Son’ and grandfather of the ‘Grandson’; the
‘Grandfather’ cited by Proclus then would be the grandfather of the ‘Son’.
Alternatively, we may perhaps interpolate an entity between the ‘Son’ and
the ‘Grandson’.

33 On the hierarchy of ‘Kings’ and the low position of the Demiurge of
the cosmos in late Neoplatonism see Hadot (1978) 112-4. I still have not
entirely come round to her well-argued view that the Demiurge of Hierocles
the Platonist (ca. 400 CE, so later than Pappus) cannot be the First Principle
(see Hadot {1978] 77-118, and {1990b] and [1993]), but in the present context
this issue is not crucial. For the distinction between ‘Demiurge’ and ‘Maker’
in Plotinus, and the various hypostatic levels to which these terms are
appplied in the Enneads see Charrue (1978) 123-39 (esp. on the interpretative
echoes of Ti. 28c), O’Brien (1992) 331 n. 76.

%4 Origen’s title is quoted Porph. VP 3. For Origen the Platonist see
Weber (1962), who collects the fragments and argues that he is not to be
identified with the Christian. For ‘Father’ in Middle Platonism see Whit-
taker (1981). For ‘King’ as designation of the highest principle (lacking in
Alcinous) see Dorrie (1970), whose interpretion of Origen’s title is criticized
by O’Brien (1993), who however fails to take Ti. 28c (for which see above, n.
357) into account. Alexander of Aphrodisias in Met. 59.29-31 Hayduck links
Ti. 28c with Ep. 2.312e, and states that the first passage pertains to the efficient
and the second to the final cause (Alexander’s words are quoted Ascl. in Met.
52.21 ff. Hayduck). One should not forget that Plotinus was accused of
plagiarizing Numenius (e.g. Porph. VP 17), and that (supposing the interpre-
tation I attempt to argue is correct) his triad of primary hypostases cannot
have been acceptable to Origen. O’Brien (1993) collects evidence to prove that
Origen, in his turn, was criticized by Plotinus, which is plausible enough. I
note in passing that Philoponus, having converted to Christianity, inter-
preted Ti. 28c—the formula ‘Maker and Father’ had been snapped up by many
Christian authors before him—in the most simple way (Aet. 139.20 ff. Rabe),
and interprets the King of [Plato] Ep. 2 as pertaining to the God who creates
the cosmos (Aet. 645.1 ff.)
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A view quite similar to Origen’s is found in the Platonist
Alexander of Lycopolis, a minor philosopher who is not very
popular with the students of Neoplatonism. This man worked and
had his own school at Alexandria around 300 CE, that is to say
about a generation before Pappus.?% Like Origen the Platonist (Fr. 7
Weber ap. Procl Theol. Plat. 2.4, esp. 2.31.8-11 Saffrey and Wester-
ink) he moreover held the supreme principle to be an Intellect
(Contr. Man. 10.4 Brinkmann, npdg éxeivov 10v Nodv).

Pappus’ evidence concerning the philosophers is quite at home
in this company, and confirms that in the first part of the 4th
century CE one could refer to a current view which, according to
the assumptions of some contemporary scholars, had gone out of
fashion centuries ago. The view cited by Pappus was one of the
available options, and Christian authors—such as for instance the
great and influential Athanasius of Alexandria (295-373 CE, so
presumably a generation to a generation and a half younger than
Pappus)366—who seem to have appealed to this variety of Platonism,
were by no means as conservative, or as out of touch, as they
sometimes have been believed to be. What these people did was,
simply, to choose from among the available alternatives a view that
was compatible with their particular purpose. And in the present

365  Alex. Contra Man. 3.5-7 Brinkmann, 10 romtikov aitiov [‘efficient cause’,
a much less ambiguous term than mowntig] tyudtatov tiBeviar [scil., the
Christians] xai npesfotatov kol ndviov aitiov 1@v Sviwv, a view which eixdtog
anavteg &v anodégovto, and the detailed exposition at 9.21-10.4. The Christian
God is among other things the ‘Demiurge’ of the universe (see e.g. also
above, n. 362 on Philoponus), so Alexander’s ROMTIKOV oiTtov applies to this
demiurgic function as well. For nomtikov oaitiov in this sense cf. e.g. Alex.
Aphr. in Met. 34.6-8 Hayduck, uupwpei ot ’Euneﬁoxksi d)g npo’nq) 1€ dteddvti
nomnxov aitiov kol taig HAkalg upxau; Kol otoleloLg 101g ‘rsnapm cmuam
Kexpnusvm 59. 27 31, Cmnoou & Gv g nmg Myowog I'I?uxtu)vog Kol nom‘m(ov amov év
olg Aéyer "tov utv 0dv monTv Kol notépo 10D movtdg ebpeiv e kal Seifou Epyov” kAT,
(on the King in Ep. 2.312¢ as final cause), and Simplius on Parmenides, in
Phys. 34.14-6 Diels, [Toppevidng ... nointikdv aitiov ... pev gv xowov v év péoo
navtwv dpopévny kai ndong yevésewg aitiav Saipove tiBnow. On this aspect of
Alexander of Lycopolis’ philosophy see Van der Horst and Mansfeld (1974)
10-3, on Alexander and Christianity Van der Horst (1996).

366 E.g. Athan. Contra gentes 39.38-42 Thomson, ‘because the creation is one,
it is firmly believed that its Maker is also one. It is not the case that there is
one cosmos because there is (only) one Demiurge, since God could also create
other cosmoi. But since (only) one cosmos has come into existence, we have to
believe that its Demlurge too is one (only) £vog Bvtog 10D nomuurog, aig xai o
TOD‘I:O\) nowmthg mctsunw\ Kai onx Bt elg dotv O Smuoup'yog, 1 10Bto0 Kol Elg £0TIV O
KOO'].LOQ nﬁuvato Yop Ko aM,oug xdopoug nomcmu 0 @edg. GAA’ 61U £1c 2oT1v b KbopOg O
Yevouevog, Gvdyxm kol tov TovTou dnuovpyov Eva motedew eival. See Meijering
(1996-8) 1.147, and cf. below, p. 130, complementary note 319.
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case they did not even have to fall back upon a view that had long
been dead.

One may of course wonder who the philosophers referred to by
Pappus are. In the first place, I dare say, the most divine Plato
himself. In the second place, without doubt, authors of introduc-
tions to Plato, and of Commentaries on Plato and Aristotle Pappus
will have studied or even listened to, but whose works are lost. |
feel in a position to submit this partial hypothesis because it has
been shown on other occasions too that puzzling, or isolated,
passages in an earlier author may be elucidated by what one finds
in later authors.?67 As to the later commentators we shall find
interesting explanations in Proclus, Philoponus and Simplicius.
But we also have earlier evidence.

We must begin with the fons et origo of the discussion, a difficult
passage in Plato’s Timaeus. Plato says that the Demiurge gave the
cosmos the shape of a sphere (my italics):368

And for shape he gave it that which is fitting and akin to its nature,
For the living being [i.e. the cosmos] that was to embrace all living

%7 See e.g. O'Meara (1989) 53-85 on the excerpts from the lost books of
Iamblichus’ On the Pythagoreans, and Mansfeld (1992) 243-62.

38 Ti. 33b, oxfino 8¢ £dwkev ov1® 10 npénov Kol TO ovYYEVEG. TG O Th TAvVTa &V

av1® {da nepréyev péArovt (oo npénov &v ein oxfiua 10 neptetknedg &v abtd tavta
ondoa oxfipata 810 kol ceatpoeidé, £k péoov navn npdg tag TeEevtdg ioov dnéxov,
KUKAOTEPEG LDTO £TOPVEVCOITO, TAVTOV TEAEDTATOV OHOOTATOV TE AVTO EVTY CYNUATOV,
vopicoag pupie kdAAov Spotov dvopoiov; transl. Cornford, slightly modified. See
Cornford (1937) 54, Vlastos (1975) 29, 94 n. 43. Cicero’s translation, Tim. 17,
“contains considerable additions”; see Pease (1955-8) 2.650; his translation of
the formula I have italicized in the text is ‘ea forma ... qua una omnes formae
reliquae concluduntur’. At Nat. deor. 2.47, where the Platonic doctrine of the
sphere is interpolated in the Stoic cosmology, he writes ‘ea figura quae sola
omnis alias figuras complexa continet’ (Pease ad loc. cites a few parallels, but
not the Pappus passages discussed here) Apul. de Plat. 1.198 paraphrases
‘operiens omnia coercensque contineat’; Beaujeu (1973) 262 comments: the
“monde, qui contient la totalité des réalités sensibles”, so has missed the
mathematical pomt In the spurlous Timaeus Locrus 208.5-8 Marg Plato’s
passage becomes g0 & ifxel Kod KaT1o cxmmz xoi kattdv kivoow, kaf’ 6 pév opaipa
dv, bg dpotov adTd abTd movtd elpev kol Tévio TEAA ¢ ouoyevsa oxapate yopiv
ddvachor, kad’ av 6¢ eyKuKMov petoforiv drodidov di’ aidvog. Needless to say
neither Cicero nor Apuleius prov1des a mathematical proof of this affirma-
tion. The addition of ‘good motion’ in Timaeus Locrus (eD & ¥xer ... xaTTdV
xivaoiv) should be compared with the term edxivntétatov in the text of
Alcinous quoted below, n. 370. Baltes (1972) 20-6 convincingly argues that
Timaeus Locrus should be understood in the context of Middle Platonism and
that the tract is a sort of mix, viz. part excerpt of the Timaeus, part interpre-
tative additions from a Timaeus commentary. Perhaps even from more than
one?
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beings within itself the fitting shape would be the figure that
comprehends in itself all the figures there are; accordingly, he turned its
shape rounded and spherical, equidistant everywhere from centre
to extremity—a figure the most perfect and uniform of all; for he
judged uniformity to be ten thousand times more beautiful than its

opposite.

It is the formula ‘the figure that comprehends in itself all the
figures there are’,369 stated without proof, which suggests to the
mathematician the given that the isoperimetric regular solids can
be inscribed in a sphere, and that accordingly this sphere compre-
hends them all and is the greatest of them all, that is to say has the
greatest volume. Plato’s undiluted eulogy of the sphere contains a
correct mathematical definition (it is ‘equidistant everywhere from
centre to extremity’), so it is only natural to assume that also the
formula ‘the figure that comprehends in itself all the figures there
are’ has a mathematical connotation. But note that Plato means ‘all
living beings’, viz. animals, men, and gods.?’" Animals and men
evidently do not exhibit regular shapes in the mathematical sense
of the word (it does not help to argue that they are compounds of
such shapes, as Xenocrates seems to have done in a verbatim frag-
ment attributed to him by Simplicius37!). As to the gods, I would
not know for certain what shapes to attribute to them: spheres,
perhaps?

39 One wonders whether Plato wanted to emend a doctrine attested (in
Diogenes Laértius, to be sure; derivation from Theophrastus, though defended
by Diels, uncertain) for Leucippus, D. L. 9.31-2 = Leuc. 67A1 DK. Here we read
that a cosmos comes into existence whenever in a big empty space numerous
bodies (atoms) of all sorts of shapes (cdpata mavtoio T0lg CYNHAGLY) come
together. A spheroid compound is then formed, which forms a kind of
membrane comprehending in itself all sorts of bodies (koi motelv TpdTOV TU
cVoTNHO 0QaLpoerdé. T0DT0 O’ olov bpéva dgictacBar nepiéyovia év Eovtd novToia
cdpata). This account is quite different in this respect from the Atomist
doctrine at ps.Plu. Plac. 1.4 (~Aét. 1.4 Diels), attributed to Leucippus also
(67A24 DK) but probably later.

370 This is analogous to the contents of the paradigm, Ti. 31a, ‘that which
embraces all the intelligible living creatures that there are’, 10 ... nepiéxov
navta ondoa vontd {Pa. Same analogy at Ti. 30c-d: ‘it (viz. the Living Being)
embraces and contains within itself all the intelligible living beings, just as
this universe embraces ourselves and all the other living beings that are
visible’, 1& yop &% vonta {da mévra éxeivo év Eovtd neprAaBov Exet, kabdnep 88 6
xbopog huog oo te EAAa Bpéppota ouvéotnkey opotd (scil, év oxvtd neprhafv Exet).
Finally, on the cosmos, Ti. 69c: ‘this universe, a single living creature con-
taining in itself all the living creatures, mortal and immortal’, nav 160¢ ...,
Caov v {da Exov ta mavia év Eovtd Bvntd dBGvatd te.

371 Quoted below, p. 131, complementary note 357.
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Also note the other properties Plato ascribes to the sphere, viz.
perfection and uniformity; these are instances of what Pappus calls
‘natural characteristics’.

The so-called Handbook of Alcinous contains a cosmology
which is an updated abstract from the Timaeus. The passage quoted
above is here summarized as follows:372

By way of shape, he bestowed on it sphericity, seeing as that is the
fairest of shapes and the most voluminous and the most mobile.

The term moAvywpdtotog, ‘having the greatest volume’, is a
mathematical terminus technicus. Clearly, Plato’s a shade opaque
formula ‘that comprehends in itself all the figures there are’ is
interpreted in an acceptable mathematical way, though Alcinous
too declines to provide a proof. The supreme mobility of the sphere
is an Aristotelian ingredient, brought in in the wake of creative
interpretation. Whittaker ad loc.3” refers to Ti. 56a3 and 7, the only
places in Plato where the word occurs; but Plato uses it not of the
sphere but of the tetraeder, i.e. the extremely mobile element fire.
Aristotle, on the other hand, who never uses this word, argues at De
cael. 2.4.287223-6 that the uniform movement of the outermost
sphere is the fastest movement there is, that the fastest uniform
movement is the shortest there is, so has to be circular. Therefore
the heaven must be spherical. This fastest movement is not found
in Plato, at least not explicitly; he argues that the heavens move in
a circle because this is the best of all possible movements (7i. 34e).
In the Commentary of Alexander of Aphrodisias on Aristotle’s
Topics we have a dialectical argument which beyond doubt
contains a reference to the formula in the Timaeus (my italics):374

372 Did.12.3, 167.46-168.2 Hermann, oxfiua 8’ adtd nepiébnke 10 opapoerdée,
evpopedTaTov oxnudtev kai toAvywpdtatov xoi edkivatétatov. Transl. Dillon,
slightly modified.

373 1In his apparatus superior. Note that this extra ingredient is lacking in
the paraphrase of the Timaeus passage at Apul. de Plat. 198; for the parallel in
Timaeus Locrus see above, n. 368. We should also refer to Arist. An. 1.2.
405al10-3, where we read that according to Democritus the soul consistst of
very small fire atoms, which are the most mobile because they have the form
of a sphere; also see Them. in An. 9.9-19 Heinze, Philop. in An. 67.12 f.
Wallies. Both Democritus on the spherical atom and Plato on the fire
element as being the most mobile are sharply criticized at Arist. Cael.
3.8.306b32-4 and 307a3-8, cf. Simpl. in Cael. 662.9 ff. Heiberg. But at [Arist.]
Mech. 951b16-7 round shapes are said to be more mobile than others; also cf.
e.g. Them. in Phys. 208.26 Schenkl, 10 y&p opaipoeidég edxivntov yéyovev.

37 in Top. 76.9-15 Wallies, olov 811 &idiog 6 kdopog fi 811 cparpoerdig.
gmyeipioar yap &v tig Srakextixidg elg tovto 811 1 1eAE10TGTO TOV cwpdT@V oikelov TO



112 APPENDIX 2

[...] for example that the cosmos is eternal, or spherical. One may
try out the following dialectical argument about this: the most
perfect shape is suitable for the most perfect of bodies; the cosmos is
the most perfect of bodies, for it contains all others in itself, so the most
perfect shape is suitable for the cosmos; now the sphere is the most
perfect of shapes, for it admits neither addition nor subtraction;37
accordingly the spherical shape is suitable for the cosmos.

In the updated excerpt from the Timaeus found in Diogenes
Laértius book III, in many ways different from its counterpart in
Alcinous, we find another exegesis though one not entirely
different from Alcinous’:376

And it [scil., the cosmos] is spherical because such is the shape of its
Producer. For the latter contains the other Living Beings, and the
former the shapes of them all.

Here the argument is from the product to the producer and back (a
deduction on the basis of Ti. 29e3). The Demiurge, Diogenes says,
contains the other Living Beings; this can only mean that the
demiurgic Intellect?”” comprehends the prototypic Forms. And the
spherical cosmos contains the shapes of all the living beings.

tederdtatov oxfipa, O 8t kdopog teAe1dTatov TdY CupdTwV - TdvTo Yap o EAl dv EQVTH
Exer 16 kéop dpo 10 telerdtatov 1OV oyMudTov oikelov - dAAY piv teAerdtatov 1
coaipo 1@V oxnudtov: od1e yop npochixmv obte doaipeotv Séxetar’ oixelov &pa 10
COULPIKOV OYALO TG KOoPO.

The formula o%te npocBixnv olte dpaipesiv déxetan occurs only here in
Alexander. It is also found in Asclep. in Met. 310.20-4 Hayduck (with refer-
ence to Gonep od166 pnowv év T Mepi odpavod) and 316.2-4, and Olymp. in Mete.
263.4-8 Stuve (also with reference to the de Caelo: g v 1§ [lept odpavod
npaypateiqe dnodeikvuot). The De caelo passage is 2.4.286b18-25, though Aristotle
here only says that the circle is perfect because it differs from the straight
line in that there can be no npéobeoig to it, and that the same holds for the
sphere; not a word about dgaipesic. Behind the fuller formula of Alexander
and the Neoplatonists, we may believe, are two famous lines in Parmenides’
description of the sphere, 28B844-5 DK, 10 yap otite 11 peilov / odite 11 Bardtepov
nelévan xpedv éont Tt fj 1R, singled out for quotation by Plato Sph. 244c (who
quotes three lines, 43-5), also quoted Procl. in Parm. 665.28-9 Cousin (who here
starts at line 44 and omits tfjt | tfi1) and in full, from Plato’s Sophist, at Theol.
plat. 3.20, 3.70.6-9 Saffrey and Westerink; the text is quoted from the Sophist
too at Simpl. in Phys. 52.24-8 Diels (yéyponton 8¢ év Zogiotii 1¢de xTA.), quotation
of the three lines being repeated ibid. 89.22-4 (the whole of B8 DK up to line
52, as is well known, is quoted ibid. 144.29 ff.) Two lines, B8.43-4, are quoted
more or less paraphrastically at [Arist.] MXG 976a8-11, and the three lines
again, B843-5 (without Parmenides’ name) at Stob. Ecl. phys. 1.14.2. They
were quite famous.

3 D, L. 3.72, cpaipoerdii 8¢ d1d 10 xai 1OV yevviicavta totodtov Exelv oyfina.
éxeivov pev yap nepréxewv to &AM {da, todtov 88 10 oxfoto RdvTawy.
377 The Demiurge is called an Intellect D. L. 3.69.
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This passage looks like a predecessor of the more sophisticated
fourth argument of Iamblichus (out of ten) in favour of the
sphericity of the cosmos in his lost Commentary on the Timaeus,
an abstract of which has been preserved by Proclus. I quote the
passage:378

Again, in addition to this, as the Intellible Living Being
comprehends all the Intelligible Living Beings in one Unity, so the
cosmos, in its assimilation to the Prototype, contains all the
encosmic shapes by reason of its spherical shape; for only the
sphere can include all the elements. Therefore, as by its singleness
it reflects its similarity to the Intelligible All, so by its sphericity it
imitates that All’s containing of the wholes.

‘All the elements’: that is to say four of Plato’s five regular convex
solids. Iamblichus appears to be unaware of Archimedes’ dis-
covery that there are more such figures, or simply chooses to
ignore it. This in spite of the fact that, as is clear from the passage
in Heron quoted above, earlier exegetes of Plato (or so I presume)
had argued that Plato already ‘knew’ two of Archimedes’ solids
and so, in principle, all of them. On the other hand, the ‘Platonic
figures’, as they came to be called (perhaps to distinguish them
from those of Archimedes),37 are regular, whereas those of Archi-
medes are semi-regular. For this distinguishing characteristic of
the ‘Platonic figures’ see Heron’s description, Def. 103: ‘these five
are the only ones to be comprehended by equals [in size] and
sames [in shape]3792; later they were were given the name “Plato’s

3%  Procl. in Tim. 2.72.31-73.3 Diehl = Iambl. Fr. 49 Dilion (whose transl. I
have slightly modified): #11 npog t00101G dbog 10 vontov {dov ndvra nepréyet 1& vontd
Cdo xotd piav Evooty, obte kol 6 kéopog npdg 10 napdderypo Gpoiwpévog ndvta
TEPLEYEL T YKOOULOL OYNPATA KOTO TO 0Qa1pIKOV oxfina - ceaipa yop pévn ddvartor
néGvio 1o otorxeia nepriapPdaverv.

37 First in Heron’s reference to earlier authors, quoted below in the text
(also cf. Heron Metr. 2.15, 1@v névte oxnudtov 1@dv MAdtevog kalovuévav). The
formula is rare; cf. further Procl. in Eucl. 68.22-3 Friedlein, 1®v kadovuévav
MAatovikdv oxnpdtov, Schol. Eucl. XI 15, 1o MAdtwvog oxnuata, Schol. Eucl.
XIIL1, év 100t 1® PifAie, Tovtéot 1d vy, ypdeerar & Aeydueva MAdtovog (€)
[addition perhaps unnecessary] oyfpata, & adtod piv odvk #otwv [...]. v 8¢
npocwvupiav EaPev [MAdtovog Sid o pepviiolon adtov év 1@ Tipaie nept adtdv ktA.

37%  For this combination cf. e.g. Eucl. Elem. XI, hor. dem. 10, ica 8¢ xai
Spola oteped oyNpotd £0TL T VRO Opoiwy Enméduv meplexdpeva iowv 1 ~ANBel xai "
ueyé0er, XII dem. 3.87-8, vnd yop {owv xoi dpoiwv émnédwv nepréyoviar, XII dem.
8.23, 1& BHMA, EOIIO &pa oteped brd opoiwv émnédov icwv 10 nAR{Bog nepiéxeton;
Heron Def. 116, iagpéper piv xai &v otepeois kai év émnédog, 71dn 88 kai év ypappais,
opordg xai icdg; [Plu.] Plac. 879F , the heavenly bodies Spota pév dvortéhher
10i¢ ypopaociy, ioa 8¢ 1oig ueyéBeor; Schol. Eucl. XI5, olov el otepedv oxfino nepiéye-
o @épe einelv Hnd (B) Tprydvav xai (0) Terpaydvav kol Tprdv neviaydvev, £t Ot kol
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figures” by the Greeks [i.e., this became their standard designation
in Greek]’, eloi névte todta uévov Ld oWV Kal Opolwy meplexOueva,
& 61 o 1dv ‘EAAMvov Uotepov énmvopdotn MAdtovog oxfpata (for
the distinction also compare Philoponus, e.g. Aet. 531.26 ff. Rabe).
Anyhow Iamblichus sticks to the four solids constitutive of fire,
earth, water and air. His exegesis of Plato’s somewhat opaque
formula, though more specific and outspoken, is to some degree
still on the level of that of Alcinous, Alexander of Aphrodisias, and
(the source of) Diogenes Laértius. On the other hand it is also
evident that it has been incorporated into a full-fledged Neoplatonic
system. For this reason I believe that Pappus, when speaking of the
philosophers, did not have his older contemporary Iamblichus in
mind. For one thing, it is entirely uncertain whether he knew
Iamblichus’ work, while for another we may exclude Iamblichus
because his view of the principles and their functions is far more
complicated than that described by Pappus. Unless, of course, one
recklessly assumes that Iamblichus said something simpler in a
work for freshmen we no longer have.

We may finally cast a brief glance at the late commentators,
and begin with Proclus. In his Commentary on the Timaeus he
devotes quite a long section to the explanation of Plato’s formula.380
He argues that Plato’s statement can be proved in three ways, viz. a
philosophical way, a physicalist way, and a mathematical way.
The physicalist arguments derive from Aristotle; I shall not
discuss them. The mathematical argument is in two parts, an
astronomical part which I leave to one side, and a mathematical
part which I shall not translate but paraphrase.3! Proclus correctly

#1epov otepedv oxfipa dpoimg nepiéyetat Lnd (8) Tprydvev xai (0) Tetpoydvav kol (y)
TEVIOYOVOV OUOLOV TEVIWV TOIG TPOELPTUEVOLG, OPOLG E0TL T) OTEPED, £l OE pi} povoy Lrd
opoiov fowv 10 nAR0og nepiéyxeton Exdtepov, dALa xai icwv, Yoo 1e xai Spown
Kinfnoeton.

30 Procl. in Tim. 2.68.7-76.29 Diehl. Compare Damascius’ appeal to Ti. 31b
at in Phaed. vers. 1.516, p. 261 Westerink (and vers. 2, p. 351), which accord-
ing to Westerink ad loc. is “a selection from the comprehensive account given
by Pr. Tim. II 68.14-76,29”. This is correct, though Damascius varies the
formulas, saying of the sphere that it is navdexéoratov (1.516.8) and paiiota
névtov yopntikn (2.117.3).

3Bl Procl. in Tim. 2.76.7-29 Diehl, 11 8¢ xoi © cgoipo moAvywpdratov 1@V
loonepipétpov, drodeikvutal nap’ adtolg, koi drwg ndvta piv eig v ceaipav
£yypagetv duvatdv, 0 navia 8¢ i 11 1OV RoAVESpwv. kol 00SEV el petarypdgelv NG
10 mop’ éxelvorg amodederypéva mpdg yap 1OV 8L éxeivav ixovdg nenaidevpévov
notoOpeba Tolg Adyoug: tocodtov 8t duwmg icTopntéoy, BT 1@V icomAebpov Te Kol
icoywviov xal ionv nepipetpov éxdviwv 10 tolvywvdtepov peilov dmodeifavieg npdtov
xal tov xOxAov £€fig petlova 1@v toondedpov xai isoywviev, iconepiuétpav 8¢,
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provides the gist of the mathematical proofs, and he admits that
according to the experts there are more isoperimetric regular
convex solids than are described by Plato in the dialogue. He con-
tinues by referring his readers, whom he takes to be sufficiently
versed in mathematics, to the works of Euclid and Archimedes for
the details. The latter, as will be remembered, is also mentioned by
Pappus, who discusses his findings at the required length.
Archimedes is simply absorbed by Proclus, and any criticism that
could follow from a comparison between his stance and Plato’s is
in this way neutralized in advance.382 Proclus then promises that
for those especially interested he will add an appendix, or corol-
larium, ‘after the whole treatise’. This is to contain the sunagigé—in
this sense a hapax in Proclus; think of Pappus’ title—of all the
mathematics one needs to understand the dialogue. This sunagige
we do not have, and one may doubt that it was ever written.
Apparently, inserting the complicated and lengthy mathematical
proofs in the body of the Commentary would have been ultra
morem.383

Philoponus deals with this issue in his Commentaries on
Aristotle’s Analytica posteriora, De anima, and Physica, Simplicius in
his Commentaries on the Physica and De caelo. The commentators
are prompted to do so by two kinds of passages in Aristotle. In
several of his treatises Aristotle argues that there is a difference in
competence between the practitioner of a particular science and the
philosopher. At Phys. 2.4.193b23 ff., for instance, he speaks of the
difference between physics and mathematics (read: mathematical
astronomy), and submits that the physicist and the astronomer
may deal with the same topics, e.g. whether the cosmos has the
shape of a sphere, but will do so from a different point of view. In

Serxvhovot koi Thy ceoipay 1dv Tomy énpdvelay éxOvinv OTEPEDY CYNIATOV ETOPEVRSG
peifova kai dropepdviag 1@V mopd MAdtovi Aeyopévav noAvédpav icontiedpov kai
iooyoviov, 1& pev xpdpevor 1oig nopd 1@ EdxAeidy Seybeio, ta 8¢ toig mapd td
"Apwndet. xai, Snep Epny, Egotty ékeivolg cuyyevopevoy tag dmodeifelg dvaréyecBan-
taEopev 8¢ adtag ki NNETs év 1@ petd ndoay Ty Tporynoteiov ExOvTL THY cuvoywyv
1@dv 7pog 1ov Tipowov pabnpatixdv Bewpnudtov 1o thatvtépev ¢pdduv ov 101G
bropvipaoty ¢ykataonelpovieg Ypdgopev, v’ €7 toig prhoBedpoot kai todtwv Exewv
fBporopéva névta tpdg Thy 10d Sraddyov tdv pobpatikdv Evexa tavtoiov KoatdAnyy.
TGV piv odv poBnpatikdy g,

382 In the later in Euclid. 1, where Proclus argues that the aim of Euclid’s
Elements is the description and proof of the construction of the five Platonic
solids (the ‘cosmic figures’ and their inscription in the sphere, 70.18 ff.
Friedlein), not a word is said about Archimedes’ discovery.

383  For a similar attitude in Eutocius cf. above, n. 157.
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his comments on this passage Simplicius refers to what he calls
the ‘physical’ arguments of Aristotle in the De caelo and those of
Plato in the Timaeus; by calling also Plato’s argument ‘physical’ he
neutralizes in advance the kind of criticism mathematicians
would formulate, but this is by the way. Nevertheless, he adds that
the mathematical astronomer uses the given that the sphere is the
greatest of all isoperimetric figures.38¢ More information, as
already intimated, is to be found in the De caelo itself, where the
sphericity of the heavens, the heavenly bodies, and the earth is
argued in a number of ways. One of these arguments has already
been cited: the uniform motion of the outer heaven is the fastest,
therefore the shortest, therefore circular, therefore the heaven is a
sphere. In his Commentary Simplicius this time refers to the
mathematical proofs of the proposition that the sphere is the figure
with the greatest volume.385 On the one hand, he submits, these
proofs were already known before Aristotle’s time, because he
presupposes them, while on the other these matters have been
expounded at length by Archimedes and Zenodorus. Here we
have Archimedes again, as in Proclus. A little later he says that
this thesis is Platonic and was accepted by Aristotle. For Plato had
said that the sphere is able to comprehend all the shapes—an
unmistakeable reference to the formula in the Timaeus. Virtually
the same arguments are to be found in Philoponus, including a
reference to Plato’s formula.386

From these expositions in the Neoplatonic commentators, which
I have abridged rather drastically, it will be clear that these
passages in Aristotle and especially Plato, which so to speak cry out
to be explained, were at the focus of a discussion in which a variety
of traditional arguments were opposed to, or linked up with, each

384 in Phys. 290.19-21 and 291.13-20 Diels .

3 in Cael. 412.6-17 and 414.12-7 Heiberg, esp. 8i16m1 8édeiktan kai mpod
'Ap1ototédovg pev mdvteg, einep adtog Gg dedetypéve ouykéxpntal, kol mapd
"Apxwndovg kai napd Znvoddpov rAatvtepov, 611 1@V iconepiuétpov oxnudtay
noAvywpntdTepdg £0TIv év pEv 101G émnédoig 6 kOkAog, &v 8¢ 101G 0TEpEDiG T opaipa,
and kol 10010 10 émyeipnpo [MAatwvikdy dv 6 "Apiototédng fiondoato. el ydp 1@V
£uPudav loov dviav éhaxiotn €otiv 7 10 KuKALKOV mEpLéxovon ypouun kai dik 10d10
Ehoylotn, 811 10V ioonepyiétpuv noAvywpntdtepog 6 kOxAog, Snep 6 ITAdtwv édnAwoe
S10 10D nepréyearv navta ondoa oxNUATOL.

36 For instance in An. 56.4-21, esp. éonep 6 [TAdtov év 16 Tyaie éiAmoe, Sia 1l
oeaipikdg O 0vpavig- 8tt, gnoiv, E8et 10 ndvtwv yevnoduevov dextikdv kol nepré€ov Té
navia 10 ToAvywpNTéTaToV 1AV CYNUATOV GYXACEY: ToOAvywpntdtatov 8¢ év pév
¢mnédoig b khxhog, &v 8¢ orepeoic ) opaipa, and ibid. 139.5-9 Hayduck.
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other. Some of these references may seem to us somewhat far-
fetched in the particular contexts in which they occur. This attests
the importance they had acquired during centuries of exegesis and
discussion. Presumably Pappus too is acquainted with the ingredi-
ents of this discussion, which originated from Plato’s formula in
the Timaeus. He generously accepts what Proclus was to call the
philosophical proofs, but submits that from his mathematical point
of view the argument of the philosophers is in part not a proof but a
mere allegation. It is true enough, but this truth is blind. He also
intimates that the divine Plato was insufficiently informed about
the number of regular solids that can be proved to exist, and these
criticisms purportedly also apply to other philosophers who are
insufficiently familiar with Euclid and especially Archimedes.
Proclus meets this critique (or rather a similar critique, for we may
very much doubt that he knew Pappus’ Sunagige) 387 by strengthen-
ing the purely philosophical arguments. The heavy artillery of
Neoplatonic metaphysics is brought to bear on this matter, and he
creates a venerable tradition which leads up to Plato by quoting the
early philosophers as well as the ancient poets (and the poets he
believes to be ancient) on the sphere.

We next should look at the second of our passages in the
Sunagége. In book II chs. 12-7 Pappus deals with three kinds of
proportions between three quantitites, viz. the arithmetical, the
geometric, and the harmonic mean.38 In ch. 18 he continues (my
italics):389

Since Nicomachus the Pythagorean and some others have treated
not only the first three proportions, which are most useful3% for the

study of the ancients, but also three others one finds with the
ancients, and (since) in addition to these six (proportions) younger

387 See above, n. 19 and text thereto.

38 In all cases it holds that a > b > c. Arithmetical proportion:a-b=b -,
e.g. 3-2=2- 1. b, instantiated here as 2, is in the middle; this is why such
proportions are also callel mesotétes, means. Geometric proportion: a divided
by b = b divided by c, e.g. 4/2 = 2/1. Harmonic proportion: the quantity in the
middle is 1/3 of the first smaller than the first and 1/3 of the last bigger
than the last, e.g. 6 : 4 : 3. See further e.g. Etienne and Roels (1986).

39 1.84.1-8 Hultsch, énei 8¢ xoi Nikdpayog 6 MubBayopixog xai &Alot tiveg od
pévov mepi 1@V mpdteV TpdV pecotitev [scil, the arithmetical, geometric et
harmonic] elpfixactv, ol xpAopot Tuyrdvovowy paliota npdg oG 1OV TaAoidv
dvoryvadoeig, dAAY xod mept GAAwY TPLBV KaTd TobG TaAdiovg, kad éni taig £€ TodTang
Ao RO 1@V vewtépav Tpocchpnviat 1éocopeg, nepacopeda xai nept tovtwv einelv
émitovatepov KTA.

3% See above, Ch. II 4.
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authors have discovered four more (such proportions), we shall try
to speak of these too in a more thorough way ...

Pappus often refers to his predecessors, but he mentions names
only exceptionally.39! This makes the present case all the more
worthwhile.?92 Heath says that Pappus “evidently despised” the
Introductio arithmetica,3®® but this remains to be seen. From the Intro-
ductio it is clear that Nicomachus is a Platonist rather than a
Pythagorean or, to formulate it differently: for Nicomachus Plato is
a follower of Pythagoras, so that he is able to place Plato’s philo-
sophy and even that of Plato’s pupil Aristotle in a Pythagorean
succession—which evidently is a construct.3%* Strikingly enough,
this passage in Pappus is a mini-cento combining two passages of
Nicomachus himself. The ‘study of the ancients’ from the first
passage is combined with most of the contents of a passage in the
next chapter. The first of these passages runs:395

After this it would be the proper time to incorporate the nature of
proportions [i.e. combinations of ratios], a thing most necessary
[issue of utility] for the study of nature and for the propositions of
music, astronomy, and geometry, in particular for the study in class
of the ancients.

¥ For Nicomachus’ Introductio arithmetica see above, Ch. XI 1. Among

Pappus’ ‘others’ we may perhaps include Theon of Smyrna, and the Pythago-
rean Moderatus of Gades (1st cent. CE); for the latter see Procl. in Tim. 1.19.4-6
Diehl, who when discussing the proportions mentions tovg Nixopdyovg [...],
100G Modepditoug kol € Tiveg dAAoL To10vTOL.

32 For other references to secondary literature in Pappus see above, n. 39.
To the best of my knowledge this reference to Nicomachus has not been ex-
ploited by scholars, though Ver Eecke (1933) ad loc.,, 1.63 n. 1 quotes Ar. 2.22.1.

3% Heath (1921) 1.99.

3% See above, Ch. XI 1 ad fin. It is no accident that Philolaus Fr. 44B12 DK
ap. Stob. Ecl. phys. 1.1.3, 18.5-7 Wachsmuth (for which see below, p. 130,
complementary note 319) was forged in order to prove that a prominent
Pythagorean had anticipated Plato. The same theory is attributed to
Pythagoras himself at Aét. 2.6.5 Diels, with the addition (ps.Plu. 887C only)
‘Plato follows Pythagoras also as to this doctrine, [TAdtov 8¢ xai év tovtolg
nuBayopiler (this verb, first found in the comedians Cratinus, Antiphanes, and
Alexis is rare in prose; the present use is not paralleled earlier than Syr. in
Met. 22.21 Kroll, MAatovikot ye dvieg xai nubayopilewv PovAdpevor). These
attributions have the same background as the forgery attributed to Timaeus
Locrus, for which see above, n. 368.

3% Ar. 2.21.1 at 119.19-22 Hoche, £ni 8¢ 100101 Kapdg &v €1n oV mept dvaloyidv
1[p]émov npocBévrag dvaykardtatov dvia eig Tdig puoloAoyiog ko eig T povokd Te Ko
opapikd xai ypoppuka Bewpipata, ody fikiota 8¢ xoi eig tdg 1@V malaidv
ovvavayvaoel ... Transl. D’Ooge, modified. For these cuvavayvaceig see above.
n. 68, text to n. 184, n. 306 and text thereto. And cf. again above, Ch. XI 1 ad

fin.
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The second, a little later, is as follows (my italics):396

The first three proportions, then, which are acknowledged by all the
ancients, Pythagoras, Plato, and Aristotle, are the arithmetic,
geometric, and harmonic, and there are three others [...]; after which
the younger authors discover four more.3

An account of the findings of these ‘ancients’ and ‘younger
authors’ follows (Ar. 2.21.2-29 at 120.2-154.10, i.e. the last part of book
IT of the Introductio) which covers the same ground as the whole of
Pappus Coll. 3.12-23 at 1.70.16-104.13 Hultsch, though in a different
way. Nicomachus’ exposition of the ten proportions is arithmetical,
Pappus’ proofs are geometric. It is, by the way, excluded that Pappus
got his information about these sentences in Nicomachus via
Iamblichus’ revision of the Introductio, because the phrases I have
italicized do not occur there.3¥8 Pappus did not despise Nicomachus;
on the contrary, he found him most useful. His reference to
Nicomachus cum suis moreover fits in nicely with his remark
about the philosophers who hold that the First God is Demiurge. For
this is also the point of view of Nicomachus in the Introductio; see
1.4.2at9.9-15and 1.6.1 at 12.1-11 Hoche.3%

From the passages in the Sunagdge studied so far we may con-
clude that Pappus was in favour of and indebted to traditions of
Platonic exegesis which, whether or not they called themselves
Pythagorean, followed the letter of the Timaeus far more closely
than some prominent Middle Platonists and the majority of the
Neoplatonists did. It follows that, for a quite long time, varieties of

3%  Ar. 2.22.1 at 122.11-8 Hoche, giciv odv (IV(X;\.O'Yl(Xl ol pev npdran Kot napa 101G
ToAXLO1G opo?»oyouueva I'lnﬂayopa 1€ xol l'l?\m:ww Kol AplGTOTE)»El TPElg npmno‘rm
upleumucn YE(D]J.ETle'ﬂ, otpuovucn,m 8¢ Tarbrong brevavtion GAAon Tpeig [...], peb’ b xai
aAlag écoapog ol vedtepor ebpickovot ... Transl. D’Ooge, modified.

37 Note that Proclus (in the passage cited above, n. 391) attributes the
discovery of the proportions beyond the first three to Nicomachus cum suis, so
cites Nicomachus cavalierly. A little later, ibid. 1.20.22-8 Proclus says that
Nicomachus is right in calling the geometric proportion analogia and the
others mesotétes. 1 note in passing that Philo, unlike Nicomachus, only knows
and explains three proportions, viz. the first three, Decal. 20-1 (my italics):

‘the decad contains all the analogles (naoag &’ dvaloylag, ‘mv 1e dprfuntixiy,

KoL TV YEQUETPLKNY, ... #T1 péviol kal v &ppovikiy). lambl. in Nicom. 100.15-24
Plstelh says that Pythagoras and his mtlmate followers (mcludmg Archytas)
only knew three propomons (névon 8¢ 10 modadv Tpeig Noov pecdTNTEG Emi
[MvBaydpov kai 1@v ket adtov pabnuatikdv).

3%  So Iamblichus is not one of the ‘others’ (see above, n. 391).

39 Pace D’Ooge & al. (1926) 108; better O’Meara (1989)16.
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Platonism must have coexisted which, on the basis of their
metaphysics, one would be inclined to arrange diachronically.

Pappus returns to the mathematics of the Timaeus elsewhere in
the Sunagige, viz. in same the chapter (3.18) where, as we have
seen, he appeals to Nicomachus and others. This is the third
passage I wish to discuss. Here we find a cento of reminiscences of
ideas and formulas to be found all over the dialogue.4¢ This, I
believe, shows that Pappus here as well is indebted to an exegetical
tradition: comments, or Commentaries, which adopted the method
of explaining Plato from Plato, a variety of the better known
Homerum ex Homero principle.4! He argues as follows:402

Since the geometric mean, which derives its primary origin from
equality, establishes both itself and the other means, it indicates, as
the most divine Plato says, that the nature of proportion is the cause
of harmony for all things and of their reasonable and ordered
coming into existence For he states that the divine nature of
proportion is the single bond of all the mathematical disciplines,*03
and the cause of the coming into existence and the bond of all
things that come to be. We shall demonstrate the constitution of the
ten means through the geometric mean ...404

400 Esp. Ti. 24c, 29e, 30a, 31b-32c (the main passage), 4le, 42c, 42e, 80b. The
same phenomenon is found, on a more extensive scale to be true, in several
passages in Alcinous, Did. ch. 12, who however on the whole tends to follow
the drift of the exposition in the Timaeus more faithfully, as is only to be
expected in an excerpt. But this passage is less technical where the
mathematic side of things is concerned. On the geometric proportion in the
Timaeus and what follows from it see e.g. Cornford (1937) 45-52.

401 See Mansfeld (1994) 241, index s.v. interpretation.

402 1.86.19-88.4 Hultsch, 1} Toivuv yewpetpuch pesdtng éx thig icdmrog thy npdnv
Aofodoa yéveotv adti e abThy kal 10g dAAOG GuGTAGEL pecdTNTag, Evieitkvupévn, kaBd
gnowv 6 Berdtatog [MAdtav, Thy Thg dvodoyiog goowv aitiav Tiig dppoviag noot xai g
£OAOYOL Ko TETOYHEVIG YevETE®G - AéyeL Youp Eva Seopov elvor tdv palnudtav dndviav,
altia 8¢ yevéoewg xai deapdg naot 1olg yevopévolg | Tfig dvadoyiog Beia gioig.
SeyyBnoetan 8¢ 1) oVoTOGIG TV déKa pecothTaY Sid Thg Yewpetpikiig dvaloyiag ...

48 For this meaning of pa@npdtwv see above, n. 81, n. 196 ad fin., Pappus
himself, Coll. 2.636.11 ot &no 1@v pabnpdrov (‘mathematicians’), Plu. Non posse
1086CD, and cf. LSJ s.v. péfnpa 3: e.g. the three disciplines arithmetic, geo-
metry, and astronomy (already in Plato) to which canonics was added later.

44 Theon of Smyrna, Util. 106.12-9 Hiller, quoting Adrastus, also says that
the other proportions (of which apparently a larger number, viz. 12, is
assumed to exist) are dependent on the geometric mean: énavitéov 8¢ éni 1oV
1OV dvohoyldv Kal pecotntev Adyov. pecdTnTEC eict TAEioveg, yempueTpuch aptBuntich
appovixn drevavtia néuntn k. Aéyovton 8¢ xai &AAm mdhv EE tadtong brevavtiat.
100tV 8¢ pnowv 6 “Adpactog piov Thy Yewpetpudiv xuping AéyesBon xoi dvadoyiav xoi
PNV - ToLG PV Yap ot EAAan npocdéoviar, adth & éxeivav ovyi, g brodeikvooiy év
101 épekiic.
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Pappus’ references to the Timaeus are far richer than those of
Nicomachus in the latter’s chapter about the geometric proportion,
though Nicomachus explicitly appeals to the passage in the
dialogue which in this respect is the most important*’> (Pappus’
reference to this passage, as we noted, is not stated disertis verbis).
What Pappus appears to have done, in a way entirely comparable
to Nicomachus’ treatment of the same subject, is to interpret Plato’s
statement as a programmatic injunction. An interpretation of this
nature obviously was already traditional. Pappus, therefore, pro-
vides proofs for all the means, or proportions, concerned, even
those discovered by ‘younger authors’ and so not to be found in the
‘ancients’. What is more, he endorses the cosmological impact and
function of the proportional equality which is at the basis of the
mean and included in it, as argued by Plato, and accordingly
accepts the rational ordering of the cosmos which according to
Plato is produced thereby.

405 Ar, 2.24,6 at 129.14-9 Hoche, referring to Ti. 31c.
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COMPLEMENTARY NOTE 5 (to p. 2)

For references to literature on the late prolegomena to rhetorical
treatises see Mansfeld (1994) 52-3. We now moreover have the correct
and full text of Aelius Theon’s Progumnasmata, including the final
chapters lost in Greek and preserved in Armenian, splendidly edited by
Patillon and Bolognesi (1997) with the assistance of other scholars such
as J-P. Mahé, L. Pernot and A. Ouzounian. I note here that in this early
treatise too, to be dated to the 1st-2nd cent. CE, isagogical issues (or
notions) are used as a matter of course to impart structure to the exposition
(see overview at Patillon and Bolognesi [1997] xxiv-xxviii). Description of
subject at the beginning, 59.13-6 Spengel, & 8¢ npd 1fig Yrobécewg avaykaidy
goTv eldévan te kol émekdg éyyopvdlesBon, tadto viv melpdoopot tapo-
dodvau, which at the same time shows that this introductory work, or part
of rhetoric, comes before (np6) another part, or treatise. Also cf. 61.26-9
where moreover the type of Sidookarion—see below, p. 128, comple-
mentary note 217—is mentioned, and see further above, Ch. V 8. Utility :
60.1, 60.20, 60.27, 60.32, 61.5 Spengel etc., see Patillon and Bolognesi
(1997) 223, index s. vv. xpHcwog, OQEAELL, BPEAETV, DYEALPOG. Systematic
arrangement: e.g. 64.28 ff., v 3¢ 14&wv t@v youvooudtav adtdv ovtw
nomoduebo- Tpdrov pév ..., Enerta 8¢ xth.; see further ibid. 223, index s. v.
ta€ig. Qualities to be expected of the teacher: 65.29 ff. Spengel, mpdtov pev
andvtov xph 1ov S18dexaiov EkdoTtov yopvdouatog ed Exovio tapadsiypota
£k 1OV TOACLOV CVLYYPOUUGTOV GVAAEYOUEVOV TPOGTATTIELV TOlg VEOLG
gxpovBdivewy kT

COoMPLEMENTARY NOTE 11 (to p. 4)

For npdBecig (‘project’) in Diodorus Siculus, closely linked with the
contents of the work as a whole and to those of the individual books as
well as to the division of the work into books, see Hist. 1.562 (tfj¢ 6Ang
npoBéceng), 1.98.10 (xatd v &v dpxfi Tiig BifAov npdBeoiv), 3.74.6, 4.85.7,
13.114.3, 14.117.9, 15.95.4, 16.95.5, 17.118.3, 18.75.3, 19.110.8. For Ptolemy
cf. above, n. 237. Numerous examples of bndfecig (‘subject’, ‘theme’) in
Dionysius of Halicarnassus, e.g. Ant. 1.1.2.89 (dnoBéoerg ... kaddg xod
peyadonpeneig kol TOAATV dpédeiav 10ig dvayvmoopévolg eepovsog), Lys.
15.15, Lys. 20.14 ff. where the hypothesis (like part of that preceding a
play) is a brief summary, Is. 4.12, Thuc. 6.19-21, which moreover is also
about unity and division (xatd 10 Aafeiv dndBeciv pite povéxwlov
TOVTAnooL pNT’ el ToAAS pepepiopévny kol dovvdptnta kepdaoia.), cf. ibid.
7.13 ff. The word mepioyn (‘abstract’) too may come close to this meaning,
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cf. above, p. 45, while Eutocius uses ckondg in the sense of npdBecic. Also
compare Latin periocha, used e.g. for the abstracts from Livy and for the
contents of plays by Plautus and Terentius. Ptol. Geogr. 1.2, 1.5.17 Nobbe
uses téAog, ‘purpose’ (cf. also above, n. 257). The subject, or rough—or
even at first sight incomprehensible (see Mansfeld [1995], where also
more comprehensible examples are discussed)—indication of the con-
tents of a work as well as the identification (or at least indication) of its
author are of course introductory topot right from the start of Greek
literature. For proems in Plato and their precedents in the philosophical
and rhetorical traditions see Algra (1996) 47-51, Runia (1997) 103-11; also
see Birt (1882) 464-81, van Sickle (1980) 7-8. For Aristotle’s so-called
esoteric works cf. Cic. Ep. Att. 4.16.2, ‘in singulis libris utor prohoemiis ut
Aristoteles in iis quos é€wtepikode vocat'.

COMPLEMENTARY NOTE 26 (to p. 9)

For Analysis-and-synthesis in this difficult but highly important
passage of Pappus (as well as in Greek mathematics in general) see
Hintikka and Remes (1974), and Jones (1986a) 1.66-71 (who has missed
Hintikka and Remes). Schrenk (1994) 97-8 leaves the solution of the diffi-
culties of Pappus’ description to “students of the history of mathematics”.
Crombie (1994) 1.276-309, “Analysis and Synthesis”, places ancient
mathematical Analysis (ibid. 282 ff.) in a broader context. The best study
of Pappus on Analysis and synthesis in the context of Greek mathe-
matics known to me is Miaenpéi (1993) 139-200; also see the summary of
his argument at Maenpai (1997) 201-7. The few examples of theoretical
analyses to be found are in areas where Greek geometry verged on
algebra, e.g. book II of the Elements; see Knorr (1986) ch. 8. Note that
Pappus in the Collectio sometimes only presents an analysis and omits
the synthesis; see Hintikka and Remes (1974) 29; this only holds for
problematic analysis, where the synthesis would be a trivial conversion.
For Marinus on Pappus on Analysis above, text to nn. 208 and 209, and n.
219. For Apollonius’ view see above, text to n. 126; Pappus talks about
Analysis here, not synthesis, so there is no conflict.

I have found two parallels for Pappus’ formula &vdnolwv Adoig, viz.
Elias in Isag. 37.21-3 Busse, o08&v ydp éotiv dvdAvoig, el ph andder&ig
Gvteotpappévn, 80ev koi dvdAvoig b dvamaiv AHoig obo 10D TPOKEWEVOD,
and Schol. vet. in Theocr. 17.27 Wendel, dvdAvoig 10 oxfipa katd @rAoco-
@ovg- vdAvoig 8¢ éotv dvtestpoppévn dnddeléig tovtéotiv dvémaiv Avotg.
Note that these instances do not derive from a mathematical context.

COMPLEMENTARY NOTE 56 (to p. 19)

Gal. Synopsis libr. De pulsibus 9.455 Kithn; he also wrote a De pulsibus ad
tirones (Iepi o@uyndv toig elcayopévorg, 8.453 ff., which begins with the
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words “Oco 10lg eicayopévoig ... xphoiuov éniotacBar nepi couyndv,
évtadBo AexBhoetal. thy 8’ SAnv brép adtdv Téxvny Etépwb yeypapuévnv
£xeic). The relation between the three treatises is expressed as follows
9.463: AexBfoeton 8¢ xai viv Ta kot® adtod x&piv 10D undév EAAeinewv TV
dvaykaiov 1§ viv éveotdon mpaypoteiq, GAN’ €xewv tobg @rAomovelv
BovAopévoug év élayicte pév td mpdto kol AvaykoldTaTe KOTO TNV
eioayoymv (scil., the Ad tirones), év 51e€66@ & tehewtdtn 10 xatd iV
ueydAnv mpayuateiav (scl., the De puls.), év 1@ péoe & apgolv 10 vdv
Aeyoueva. (scil, the Synopsis) . On the relation between the Eisagogé and the
great treatise see also De libr. propr. ch. 5, 19 K. = Scr. min. 2.110.4-25
Mueller, where the treatise in seventeen books is again called the peydin
npoypoteio, and the other work is referred to as [lepi ypeiog o@uyndv tolg
eloayopévorc. For the titles of the introductory works cf. also above, text to
n. 303. In his introductory treatise De musculis ad tirones ([lepi podv toig
eloayopévoig) 18B.927 Galen refers to the De usu partium as follows: nepi 8¢
g xpelag (scil., TV podv) Guo tolg &Alolg dnaowy év Tff ueydAn mpayuareig
T} mepl xpeiog popiwv (sal., elpntai por). For the formula peyéAn npayporteio
itself see also De const. artis med. 1.295, Anat. admin. 2.217, De meth. med.
11.145, and PHP 8.1.15 = Posid. Fr. 38 Edelstein-Kidd; this, pace Kidd
(1988) 1.182, in view of Galen’s usage must have been a multi-book
treatise.

CoMPLEMENTARY NOTE 67 (to p. 20)

Note that in Thrasyllus’ tetralogical catalogue of Democritus’ works at
D. L. 9.46 the title Méyog 81dxoopog (the first of the physics section) comes
before Mixpog dudakoopog, so the latter can hardly have been viewed as an
introduction to the former. In this section of the catalogue the treatises are
listed in a way which, though involving the order of study, enumerates
them in a sequence of diminishing generality, not of increasing
difficulty. The Méyag Srdxoopog according to ‘some’ moreover is to be
attributed to Leucippus (D. L., loc. cit.), so the adjectives péyag and pixpdg
here not only serve to distinguish two different treatises dealing with the
same subject but also two different authors, and the order apparently is
according to the dates of these authors. As Pierluigi Donini suggests we
may also compare the title o’ &Aottov given to book II of Aristotle’s
Metaphysics to distinguish it from book A (with capital A). Here no order
of study can be intended in the sense that the ‘small’ book comes before
the ‘big’ one; the issue is that both books are a sort of introduction to the
rest of the composite treatise, and that in later antiquity there was a
discussion as to which of these alternatives is genuine, or that perhaps
both are (see references in the apparatus of Jaeger’s OCT ed. of the
Metaphysics p. 33, though his conclusion is not good; see Berti [1982] and
Vuillemin-Diem [1983]). Similar terminology is used to distinguish
works with the same title ascribed to a single author, as in the case of the
"AAx1Prédng (and ‘Inniog) peilov and éAdttav, Olymp. in Alk. § 3.6-7 (here
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no order of study, or systematic order, is involved); cf. above, n. 54 and
text thereto, for minor and major. In Thrasyllus’ catalogue of Plato at D. L.
3.50, however, the distinction is effected by numbering these dialogues.
For the numbering of the titles Aristotle’s two Analytics on the basis of
their themes, order of study, and systematic order see Alex. in APr. 7.9-11
Wallies, €rel toivuv mpdtepov pév ovAhoyiopdg, Votepov 8t dnddeilig,
eixétag, év oig puév Prpriorg mepi 1od mpotépov 1oV Adyov moteitat, Tadto [pd-
Tepa Enéypayey, &v oig & Tepl Tod Votépov, Tadta “Yotepo (cf. ibid. 7.33-8.2,
Ammon. in APr. 5.8-7.23 Wallies); also see Aristotle’s catalogue at D. L.
5.23, Mpotépwv dvorvtik®v in eight books, 'AvaAvtik@dv Dotépwv peydimv
in two books, and 5.29 1a "AvaAvtikd npdtepa kol Yotepa. Another parallel
(though not involving an order of study) is Elias’ distinction, in Isag.
32.34-33.2 Busse, between [Aristotle’s] Magna moralia and Aristotle’s Ethica
Nicomachea as, respectively, Meyala Nikopdyei and Mikpa Nikopdyeia;
the odd reason given is that the former were addressed by Aristotle to his
father Nicomachus and the latter to his son Nicomachus. Cf. ibid. 116.16-
9, kol Nikopdyelo té te Pikpe Kol Té pEYGAD: T& HEV YOP T TOTPL TPOCQWVEL
Nikopdyw kot Aéyovton Nikopdyeio peydAo, 1o 8¢ 1@ vid OLOVONE 1O ToTpl
kol Aéyovtan Nikopdyewo pixpd. The latter case however is to be explained
by the length of the scrolls, see Birt (1882) 493-4. Birt gives further
examples of this type of title: "Ihog pixp& (title e.g. Arist. Poet. 1459b2,
Paus. 3.26.9, Clem. Strom. 1.21.104.2, but the ‘little Iliad’ in four books is
small compared to the Ikiad), Meydha €pya, see Hes. Frs. 286-7 Merkelbach
& West ed. minor (‘big’ presumably in comparison with what has been
preserved as the "Epya xai npépon), MeydAor hoion see Frs. 24662
Merkelbach & West ed. minor (title e.g. Athen. 8.66.16, Paus. 2.2.3. 2.16.4,
4.1.8; this epic presumably longer than the much similar Fvvaix@v
xotddoyog sive "Holat), and the Hippocratic 10 devtepov Iepi vovowv 10
peilov and 16 mxpodtepov, different in length. For Ptolemy’s smaller
Fourbooks as contrasted with his Great Suntaxis see above, Appendix 1.

COMPLEMENTARY NOTE 77 (to p. 23)

Tannery (1882) argued that Proclus knew Heron via Pappus, but the
fact that his Commentary was still accessible to Anaritius (see above, n.
90 and text thereto) shows that it can hardly have been inaccessible to
Proclus. References to Heron are at in Euclid. 196.15 ff. Friedlein (critical),
305.21 ff. (reference), 323.7 ff., (o1 nepi “Hpwva xai [Topeuprov, approving-
ly), 346.13 ff. (quotation), and 429.13 ff. (critical), but Van Pesch (1900)
121-2 on the basis of the material in Anaritius has proved that Proclus also
uses Heron without mentioning his name. The same undoubtedly holds
for his use of Pappus and others, but in some cases this may have been
caused by interpolations from their Commentaries in the text (on inter-
polations from Heron’s Commentary in the text of Euclid see Heiberg
[1883-8] 2.564-7; for Pappus see above, n. 78; for Theon above, n. 87). It is
generally assumed (e.g. also by Sezgin [1974] 153, “mit Sicherheit
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identisch”) that the titles given under ‘Heron’ at Fihrist 7.2, Dodge (1970)
2.642: ‘Book on solving the uncertainties of Euclid’, and under ‘Account
of his [i.e. Euclid’s] book on the Elements of Geometry’ at Fihrist 7.2,
Dodge (1970) 2.635: ‘Heron explained this book, solving its uncertainties’
(cf. Suter [1892] 22 and 16) refer to the Commentary, but I believe that it is
not to be excluded that the book on ‘solving the uncertainties’ (or
‘difficulties’) is to be distinguished from the ‘Account’ (= Commentary)
and either is to be identified with the original Ta npo 1fig ye@uetpixiig
otogewwoews (cf. above, Ch. VI 8), or pertains to a lost treatise belonging
to the dnopfipate (or {nthpata, or npoPAipata) kai Adoeig literature, for
which see Gudeman (1927). Heiberg (1903) 58-9 shows that some of the
Scholia in Eucl. too are derived from Heron.

COMPLEMENTARY NOTE 89 (to p. 26)

The fragments in Anaritius contain no matter of an introductory
kind. Simplicius’ Commentary is mentioned in the Fikrist ch. 7.2 under
‘Simplicius al-Rumi’, Dodge (1970) 2.60: ‘Exposition of the beginning of
the book of Euclid, which is an introduction to the art of geometry’ (cf.
Suter [1892] 21). See also Heath (1926) 1.27-8. Note that Simplicius refers
to and quotes other books of the Elements as well in his long abstract from
book II of Eudemus’ History of Geometry (Fr. 140 Wehrli, pp. 59 ff.); oAiya
Twvd npootiBels (el) capriveray and tiig 1dv EdkAeidov Zroyxeiwv, as he says
in Phys. 60.28-9 Diels. These additions are picked out from the whole
work: from Elem.book1in Phys. 61.1 ff., 63.8 ff., 65.19 ff., from book II 62.9
ff., from book III 61.28 ff. (twice), 65.29 ff., 66.13 ff., 69.8 ff., from book IV
68.13 ff., and from book XII 61.9 ff. An abstract from book VI is found in
Phys. 492.6 ff., a reference to Alexander of Aphrodisias on Euclid at
511.21 ff. Diels. He also refers to Euclid not by name but as 0 ctoyglwtig
(in Cael. 414.2 Heiberg), and uses Euclidean material without any
reference at all as well. Overview of references to and quotations from
Euclid in the commentators on Aristotle at Heiberg (1903) 352-4. I may
perhaps add that Galen mentions Euclid’s name eight times (including
the reference in the Timaeus abstract).

CoMPLEMENTARY NOTE 108 (to p. 30)

This also is an issue in another scholion which however does not
belong to the oldest collection, viz. Schol. V.3: ‘this book is said to be by
Eudoxus of Cnidus, the mathematician who flourished in the times of
Plato; yet it is ascribed to Euclid though not according to a false title
(myéyponton 8¢ Spwg EdxAeidov, AL’ 00 xatd Tiva wevdf émypaghv). For
insofar as the discovery is concerned there is nothing which hinders it
from belonging to someone else, but in view of the sequential and
systematic arrangement of the theorems (xotd otoyeiov ... cuvta&eng)
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and of the fact of their being entailed by other theorems which are
arranged in this way, it is agreed by all that is is by Euclid’. Cf. above,
text to n. 117. The remark about Eudoxus recalls Schol. vat. V.1, see above,
text to n. 107, and presumably indicates that this piece of information too
goes back to an early Commentary. On the Elements in relation to earlier
mathematical literature see further Schol. X.62, XII.12, XI1.38, XIII.1, Procl.
in Eucl. 68.6-11, and e.g. the overview in Lloyd (1973) 34-9.

COMPLEMENTARY NOTE 119 (to p. 34)

The Greek text of this passage in the Arabic Pappus runs as follows,
Schol. X 1.70-9: 811 8¢ ypfowog 1) tovtwv Bewpia, un kol tepiridv Aéyewy. 1dv
yop Muboyopeiwv Adyog tov mpdtov Thv mepl To0tmv Dempiav eig Todp@aveg
¢Eoyarydvta vavayie nepnecely, kol {ong fivittovo, 811 nav 10 dAoyov év 10
mavti kol &hoyov kal dveideov kpintecBon grhel [see below], xai &l Tig &v
\yuxﬁ émﬁpdum 1® 10100TQ £ider rﬁg Lofig npéxetpov Kol (p(xvspbv 10010
nomontat, etg 1OV 1fig YevéoEwg Dnoq)epswl névtov Kai toig aotom:mg ‘ramng
kAoletan pevpacty. to10dtov 6éPoag kal obtot ELXOV ot avﬁpeg napt mv OV
GASywv Bewpiav. For the metaphors in 1ov g yevéoewg Unopépetar ndvtov
kol 10ig dotdrorg Tahing kAG etan pedpoacy compare Procl. in Tim. 1.113.29-
31 Diehl, 6 yap 'Hpidavodc motapdg kol 1y kel ntdoig v eig 10V mévrov tiic
yevéoewg évdelxvoton The yuxfic opdv, Olymp. in Grg. ch. 47.6 Westerink,
{iotéov 611 ol grAdoogor tov Plov tov &vBpdneiov oddrrn dmexdlovoy,
Simpl. in Phys. 360.31-2 Diels, t& év 19 novie tiig yevéoews ... g 10 doTaTov
tfig yevéoews katevBuvodong, lambl. Myst. 7.2, iAbdv pév toivov véer 10
owUoToeldEc mav koi DAKOV T 10 Opentikdv xod yévipov f doov éotiv Evulov
£180¢ Tc eOoewC PETd TV doTdTov THe VANG pevudTwv cupgepduevoy, 1| Goov
0V moTopov Tiig Yevéoewg xwpel, [Basil.] Consol. aegr. Migne PG 31.1717.79,
to10010¢ O tdv avBpodnwv Blog, doraroc Bddacoa, dnp dvopadog, dvap
aBéBorov, pedua moapoatpéxov, kamvog Srayedpevog, okid petannddoa,
nédayog brd kvpatev évoyhovpevov. For similar metaphorical language
see already e.g. the influential passage Plato Tht. 152e (quoted Eus. PE
14.4.1 and Stob. Ecl. phys. 1.19.9); then Plot. Enn. 3.6.6, Simpl. in Cat. 354.27
Kalbfleisch, in Phys. 77.32-5, 789.19-20, and 1313.8-9 Diels. Heracliteaniz-
ing Platonism without Forms (see the passages collected at Marcovich
[1978] 13740; also above, n. 229), projected upon the Pythagoreans. This
makes Pappus’ use (not cited in Marcovich’s edition of the fragments) of
a Heraclitean formula, viz. Fr. B123 DK = 8 Marcovich, gbo1g xpintesBon
@uAel, all the more interesting.

COMPLEMENTARY NOTE 192 (to p. 59)

See e.g. Neugebauer (1975) 2.893, Simon (1988) passim. Simon’s
contention (summarized at [1997] 193-6) that ancient optics is geometric
and psychological rather than mathematical and physicalist is a trifle
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confusing, since according to the ancients psychology is a part of
physics. Chrysippus’ (and Apollodorus’) doctrine of vision (which
became the standard Stoic view, and one very much indebted to
mathematical and mainstream Greek optics) is part of their psychology
and therefore treated in the physical section in Diogenes Laértius, viz. at
7.157 = SVF 2.867 and SVF 3 Apoll.12. That some Stoics made the theory
of presentation and sense-perception a part of ‘logic’ to be treated before
phonetics and semantics (see D. L. 7.41 and 48 ff., on which Mansfeld
[1986] 356 and 361 ff.) is another matter. On the Stoic theory of vision see
further the material collected by Ingenkamp (1971). The theory of vision
of the Atomists is exceptional in that it has no room for the visual ray, but
it, too, fails to grant light its proper role, cf. e.g. Simon (1988) 37-8,
Crombie (1994) 1.156.

CoMPLEMENTARY NOTE 217 (to p. 64)

This has to do with brevity or fullness and so comes close to the issue of
clarity. Already mentioned (together with utility) in Galen’s evaluation of
earlier Commentaries on the Hippocratic Aphorisms, in Aph. 17B.351-2
Kithn, 8cot toivuv 1| 100 tpdrov tijs Sidaockadias | Shwg Tiig xpeiag tdv
cvYypoupdTov alticy drodidocBot xatd 10 npooimdy gacwy [scl., of the
Aphorisms, the first of which, ‘life is short’ etc., is considered to be the
proem], obtol pot dokodoiv Guevév TL 1@V BAA®V YIvdoKely. 10 TE Yop
Gpop1oTikoV £100¢ Tiig Sidaoxaling, Snep o1l 10 S1d Ppoayvidtov Eravia o
10D npdrypatog idia tepropilewv, ypnoudrarov 1@ PovAopéve paxpav Téxvnv
S186Ean v xpéve Ppaxel. For the expression tpénog 1fig Sidackaliog and its
implications see further Gal. Anat. adm. 2.236.2-3, 239.17, 240.19, San. tuend.
6.102.9-10, 347.1548.1, Dign. puls. 8.947.17, Meth. med. 10.101.8-11, in Aph.
17B.355.9-10 Kithn, S.E. P. 3.266, Clem. Alex. Strom. 6.8.64, Epict. Diss.
2.14.2.4, Iambl. VP § 20, Procl. in Parm. 1027.27-9 Cousin. For the later
commentators see e.g. Amm. in Isag. 23.17-9 Busse, Philop. in Cat. 27.25-7
Busse, in APo. 3.14 Wallies, in An. 227.25 Hayduck, Elias in Isag. 41.27-8
Busse, David in Isag. 80.13 and 95.9-10 Busse; see also above, n. 5, and
Mansfeld (1994) 23.

CoMPLEMENTARY NOTE 225 (to p. 67)

By the time of Pappus’ Commentary chapter divisions and headings
were in the text, but at least for book V these are sometimes different from
those in the Ptolemy mss. (For the headings in Iamblichus as probably
his own see O’Meara [1989] 35 with n. 14). The same holds for the Com-
mentary of Theon of Alexandria (but see above, text to n. 266), composed
about thirty years later (note that the still later commentator of whom
fragments are extant in a Parisian manuscript [above, n. 222] speaks
disertis verbis of the meaning of the émypagy ... 100 B keparaiov t0d L
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BiPAriov of the Suntaxis; text at Tihon [1976] 183). See Toomer (1984) 5,
who cites the evidence for Pappus and Theon and argues that “Ptolemy
himself did not use any chapter divisions at all”; so in his translation he
brackets all chapter headings. The issue however is not as clear-cut as
that, see e.g. Rome (1931) 48 n. 1; one should moreover also look at
Ptolemy’s other works (for the Apotelesmatica see above, Ch. XI 2, for the
Harmonica Diiring [1930] lxxvi, who argues that the headings are beyond
doubt genuine), and at the practice of other authors. This does not entail
that headings underwent no change in the course of transmission; for a
possible case see above, n. 243. Useful notes with references to the
literature at Saffrey and Westerink (1968) 1.129 n. 2, and Haase (1982)
121 n. 313. Also see Petitmingin (1997) which however is mostly on the
evidence concerning tables of contents, not chapter headings in the
works themselves, in Latin literature. The medieval mss. of the Placita of
ps.Plutarch (ca. 150 CE, the author thus being a contemporary of
Ptolemy’s) do have chapter headings; in fact this treatise cannot dispense
with them, and they are confirmed for its 1st cent. CE source Aétius by
Stobaeus. In the tiny papyrus fragments (early 3rd cent.) from Anti-
noopolis of ps.Plutarch’s Placita there is room for four chapter-headings,
though actually in only one case a part of such a heading is extant; see
Mansfeld and Runia (1997) 127. For the chapter headings of Quintilian
see Mutschmann (1911) 96-7; for those of the shared source of Sextus
Pyrrh. Hyp. and the first section of ps.Galen Hist. philos. see ibid. 97-8.

CoMPLEMENTARY NOTE 260 (to p. 76)

Proclus wrote an entire treatise, the Hypotyposis astronomicarum positio-
num ed. Manitius (1909), extant, mostly dealing with the astronomy of
Ptolemy (thought he also mentions other names) from a philosophical
point of view, and he often refers to Ptolemy elsewhere. The Hypotyposis
is not a Commentary on the Megalé Suntaxis however, so does not come
within our present scope. On Proclus and astronomy see e.g. Neugebauer
(1975) 3.1036, Segonds (1987), Siorvanes (1996) 262-311. To his pupil and
successor Marinus Ptolemy was the best guide for this discipline (Dam.
Isid. ap. Phot. Bibl cod. 242.145 [p. 198 Zintzen], 0 &protog fiyepov Mtoke-
poiog tii¢ dotpobedpovog émothung), cf. also above, n. 222. Ammonius
Hermiae taught Ptolemy’s astronomy (to Damascius, see Dam. Isid. ap.
Phot. Bibl cod. 181, 126b Bekker [Zintzen p. 191], ... ¢éEnyntiiv ab1® yeyeviio-
Bon Aapdiokiog dvarypdel xal 1fig cuvidEemg 1@V dotpovopixdv [tolepaiov
BipAiwv), which helps to explain the numerous references to Ptolemy in
Philoponus’ editions of Ammonius’ commentaries, and in Simplicius.
He also lectured on the astrolabe (also discussed by Proclus in the
Hypotyposis), see above, n. 313. His astronomical tables are extant in
Arabic, see Endress (1987) 405. On Pappus and Theon in this context see
also Neugebauer (1975) 2.965-8.
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CoMPLEMENTARY NOTE 308 (to p. 87)

See further O’Meara (1989), who argues the importance of Nico-
machus—yvia—Iamblichus for our understanding of certain strands of
subsequent Platonism, though it does matter a little that he fails to refer to
Hippolytus (see above, n. 307). On Iamblichus’ free version of Nico-
machus’ treatise ibid. 51-2. The Introductio is less often referred to by the
Neoplatonists (even lamblichus in the in Nicom. rarely mentions his
name) than one would perhaps expect. Syrian. in Met. 103.6-8 Kroll
mentions Nicomachus together with Iamblichus, évivyav obtog Taig 1e
Nixopdyov cvvaywyonic 1@v IMubayopeiwv Soypdtov xal taig t0d Beiov
TapPAixov mepl adtdv t00TOV Tpoypateiong, and ihid. 151.18-21 refers to
him and other Pythagoreans. Proclus cites him twice, in Tim. 1.19.4 and
20.26 Diehl, the first time in the company of other Pythagoreans (see
above, n. 391). Simplicius refers to Nicomachus and Iamblichus together,
in Cael. 507.14 Heiberg, Nikdpayog kol Nikopdye xotaxorovddv Taupiixos.
David Prol. 26.9 ff. Busse has a verbatim quotation from the first chapter of
the Introductio but finds it necessary to explain who Nicomachus is (eig &
ob1og v Muboyopeiwv); by calling him a Pythagorean he disagreed
with Ammonius cum suis (see above, text to n. 314), perhaps however not
on purpose. References which do not apply to the Introductio: three in
Porphyry, viz. VP §§ 20 and 59 (in Iambl. VP there is only one named
reference, viz. at § 251), and Contra Christ. fr. 39.32 Von Harnack ap. Eus.
HE 6.19.8, where he is listed among the pagan philosophers said by
Porphyry to have been studied and followed by Origen the Christian.

COoMPLEMENTARY NOTE 319 (to p. 90)

Philo Opif. mund. 171 argues from the unicity of the cosmos to the
unicity of God, see Runia (1986) 174-5. For Athanasius’ argument see
above, n. 366. For Alcin. Did. ch. 12, 167.41-3 Hermann the unicity of the
cosmos derives from that of the Paradigm (idéa); cf. Calcidius in Tim.
276.14-77.9 Waszink. An extensive argument is found at Procl. in Tim.
2.68.21 ff. Diehl, where Proclus gives what he calls Plato’s threefold
philosophical proof of the sphericity of the cosmos (see above, Appendix
2). The first of these is ‘from the One’ and involves the unicity of the
Demiurge, of the Paradigm, of the Good, and of the sphere: avtiko dno
100 &vog eimolg pev dv, ot kol O dnpuiovpyog elg, eimolg & &v, 11 Kol 1O
napddetypa £v, elnoig 8 &v, 11 kol 10 dyabov €v dotw, kal dnd TodTwV Gv
Aé&Borg, 011 xail év 1oi<; oxﬁuam 70 ud?»tcw gv 100 m‘] £vdg Be161epdv ot kal
tele1dtepov. 0 yap goTwv v (101g) Oeou; 'ro gv, xal 0 &v 101g vom‘mg Cmmg 10 Ev
omto@mov Kol O év tou; Smuovpymg 6 €lc mowTC Kal mothp, T0DTO v TOig
oYNUAOL 101G 0TEPEDiG T cpaipa.
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COMPLEMENTARY NOTE 357 (to p. 105)

The term ‘Maker’ is also found in the paraphrastic introduction (also =
Philol. Fr. 44A13 DK, though the reference to Philolaus is questionable) to
a fragment of Speusippus (Fr. II 4 Lang = Fr. 28 Taran) ap. [lambl.] Theol.
Ar. 83.5 De Falco: 19 10D navtdg nowntii 0ed. Without going into the vexed
question of the sources of the Theologumena arithmetica (tortuous discussion
at Taran [1981] 291-8, who tends to ascribe too much to Iamblichus), one
may agree with Tardn’s note on the formula at issue, ibid. 272, viz. that
the ‘image of god as the creator of the universe’ was ‘probably’ taken by
Speusippus ‘from the Timaeus’ (i.e. 28c). Also see Huffman (1993) 362:
‘clearly the Platonic demiurge’. If it was not Speusippus himself who said
this, it will have been his excerptor (perhaps Nicomachus, see Huffman
[1993] 361).

In my view there is no sufficient reason to doubt the correctness of the
summary of Speusippus, although the equation of the five regular solids
with the five ‘cosmic elements’ is unplatonic. Plato’s dodecaeder, though
inscribable in a sphere and even being capable of being blown up to form
a sphere (above n. 348), is not an element. The formula used in the
Speusippus abstract seems to presuppose the Aristotelian aether (spheri-
cal) as fifth, or first, element. But Speusippus’ interpretation is paralleled
in a fragment of Xenocrates, where the aether is also said to be one of the
five Platonic elements: Fr. 53 Heinze = Frs. 265-6 Isnardi Parente ap.
Simpl. in Phys. 1165.3 ff. Diels and in Cael. 12.22 ff. Heiberg (I quote the
second of these texts, italics mine): ... Eevokpdtng 6 Yvno1dToTog adTob TdV
dxpoatdv év 1 Mepl 10d MAdTwvog Piov 168 ypdoav- “td ugv odv {Po obtw
dinpeito elg 18éag 1 xai pépn mdvia tpémov diaipdv, fwg eig 10 mévre
otoyyela Ggiketo tdv ooy, & &N névie oynuata kal cduata dvopalev, elg
aiBépa xoi mHp kol Vdwp xai yhHv xol dépa”. This doctrine is also found in
the certainly spurious fragment Philol. 44B12 DK, see Burkert (1972) 276,
Huffman (1993) 392-5. Kraus and Walzer (1951) 60 (in appar.) are not
entirely correct. I also believe, pace Huffman and others, that [Philolaus’]
four ‘bodies in the sphere’ (t& év o coaipar [sal., copotal), viz. fire,
water, earth and air, contrasted with the ‘rotating sphere’ (as I translate
the formula 6 16¢ c@aipag d6Axdg [mss.], or 6Axév [Burkert], of this
phoney Doric) as a fifth body (népntov), must be four of Plato’s five
regular solids, which can be inscribed iz it, the sphere itself of course
being a regular solid too. For cdpata as regular solids see the excerpt
from Iamblichus quoted above, n. 377, and for the equivalence of oxfpota
and oapota see the Xenocrates fragment quoted above. On the issues
involved also see Moraux (1963) 11824, 1187, 1192-3.
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(NaBLOUS)

Fragmenta (Tihon)

65n222
Prolegomena in Euclidis Data (Menge)
26, 61-5, 93
p- 234.1-3 62n203
p- 234.15-36.1 62
p- 2562.20-54.4 62, 62n207
p. 254.5-27 63
p- 254.5-16 63
p- 256.22-5 11n33
p. 256.10-22 63
Vita Procli (Masullo)
27 13n39

AN-NADIM see ANARITIUS

Ni1cOMACHUS OF GERASA

Introductio arithmetica (Hoche)
19, 21, 82-7,
87-9, 8991,
118
. 1.5-6 86
.5.13-6.8 83
8.89.4 4n12, 83
8.10-1 83
9.5-6 84

9.9-15 119
11.20-4 82
12.1-11 119
44.8-10 83
55.4 82

PTPPPEPEOTD
[{e]
o o]
[0 o]
N
=
N
<]
—

. 64.23-65.7
. 64.24 ff.
65.13-6
65.17 ff.
65.18-21
74.15
76.14-6
80.1-3
82.10-83.7
.82.145
.95.14
109.3-4
112.118
114.7-15
119.19-22
. 119.19-20
. 120.2-54.10
122.11-3
122.17-8
123.15-6
129.149
129.16-7
131.7-9
131.13
140.148

. 140.14-6

. 142.22-43.1
. 147.1-2
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119, 119n395
87

118, 118n395
9n25

119

121n405
84n298
86

87

86

87

86

82

Harmonicum encheiridion (Von Jan)

p. 237-8
p. 265

87n309
87n309

Theologoumena arithmeticae (or MeyaAn

&pBumeucn)

19, 82, 90
91

NUMENIUS (Des Places)

Fr. 11-13
Fr. 11
Fr. 12
Fr. 16-17
Fr. 22

OLYMPIODORUS

101, 101n340
101n340

107

101, 101n340
106-7, 106-
Tn362

In Alcibiadem (Westerink)

§ 2.14-167
§ 3.6-7

In Categorias (Busse)

p. 138.148

41n136
124-5cn67

104n355
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In Gorgiam (Westerink)

ch. 2.2 21n71
ch. 4.8 130cn308
ch. 12.1 21n71
ch. 47.6 127¢nl119
In Meteorologica (Stiive)
p. 263.4-8 112n375
Prolegomena (Busse)
p. 1.8 57n186
p. 1.26 57n186
p. 2.9-10 57n186
p. 14.11-2 57n186
p. 25.22-3 57n186
ORIGEN THE PLATONIST
(Weber)
“Ort uévog momig 6 Paoideis

% <op 105, 107,

107n364

Fr. 7 108

PAPPUS OF ALEXANDRIA

Collectio (Hultsch)

bk. ii
bk. iii, prooem.

bk. vi
bk. vii

bk. viii

. 1.132.1-2

. 1.24.3

. 1.30.21

. 1.54.20-56.17
. 1.56.9-10

. 1.568.23

. 1.62.14

. 1.70.16-104.13
. 1.84.1ff.

. 1.84.1-8

. 1.86.19-88.4

. 1.86.21

. 1.246.1

. 1.304.10

. 1.350.20-30
. 1.350.289
. 1.352.11-5
. 2.474.2
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6-22, 31, 42,
77, 99n336,
101

6

7

11n33, 14-20,
16n47, 64, 65
6n15, 9-14,
62n207
6,7,8
103n350

117-8, 117n389
120-1,
120n402

101-2, 101n341
93
1024, 102n346
14

p- 2.474.13 14

p. 2.624.8-11 64

p. 2.634.34 9

p. 2.634.4-6 12

p. 2.634.7 9

p. 2.634.17-8 9

p. 2.634.24-6 9

p. 2.636.7-12 65

p- 2.636.11 120n403

p. 2.636.18 ff. 10

p- 2.636.22 62n204

p. 2.638-40.1 64n218

p- 2.638.1-2 11

p- 2.650.2-3 13n39

p. 2.662.15-6 21

p- 2.670.7-8 21

p.- 2.672.4 9n25

p. 2.672.18 39

p- 2.672.30 ff. 39

p. 2.674.20-1 39

p. 2.674.22-676.18 39

p. 2.676.1 ff. 21

p. 2.676.19-8.12 39

p. 2.680.15-6 13n39

p. 2.782.5 13n39

p- 2.1004.16 ff. 11n31

p- 3.1022.34 21

p- 3.1022.5-6 934

p. 3.1022.13-24.2 22

p. 3.1024.12 ff. 21

p- 3.1026.5-9, 24n81

p- 3.1028.4-10 22n73

p. 3.1028.4-5 23

p- 3.1028.6-10 23

p. 3.1028.9-10 13n39

p. 3.1046.26 ff. 21

p- 3.1106.13-5 23n78

In Euclidis Data
11n33, 61, 62,
64, 64n218,
64n219, 65

In Euclidis Elementa (other books
than bk. X)
23, 23n78,
25n84, 26, 28

In Euclidis Elementa X (Junge and

Thomson)
245, 26, 27,
31-5, 34n121,
42,77, 92,
99n336

bk. i 65
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bk. ii 32n115
i§l4 34, 64
i §1 27, 32

i §1-2 n

i §2-3 33

i §2 33, 33n118
i §4 34

i §5-23 34

i §8 28

i §9 27

i §24-36 34

ap. Schol. Eucl. X 1709 127cn119

In Ptolemaei Syntaxin mathematicam
(Rome)

76-7, 79,
65n222,
128-9cn225

p. 76.20-1 76

p. 173.24 77

p. 255.1 76

bk. iii 76n263

see also PS.PAPPUS

Paryrus HERCULANENSIs 1044
(Gallo)

Fr. 25.4-5 36n124

PapryrUs HERCULANENSIS 1148
(Leone)

col. xxxviii 106, 106n361

PARMENIDES (Diels and Kranz)

Fr. 28B8.42-3 102n343
Fr. 28B8.43-4 112n375
Fr. 28B8.44-5 112n375

PHILO OF ALEXANDRIA
De decalogo

20-1 119n397
De opficio mundi
171 130cn319

Quod omnis probus liber sit
3 67n227

PHILoLAUS OF CROTON (Diels
and Kranz)

Fr. 44A13 131cn357

Fr. 44B12 118n394,

131cn357

PHILODEMUS OF GADARA

Index Academicorum (Dorandi)

col. Y15 6nl4
PHILOPONUS

De aeternitate mundi (Rabe)

p- 139.20 ff. 107n364
p- 531.26 ff. 114

p. 645.1 ff. 107n364

De astrolabo (Hase)

proem. 88n313

In Analytica posteriora (Walllies)
p.3.14 128cn217
In Categorias (Busse)

p. 27.25-7 128cn217
p. 65.10 104n355
In De anima (Hayduck)
p. 56.4-21 116n386
p. 67.12f. 111n373
p. 139.59 116n386
p. 227.25 128cn217
p. 588.10-3 104n355
In Nicomachi Introductionem (Haase)
19, 88-9
p. 401.9-10 88n315
p- 405.21 88n316
In Physica (Vitelli)
p-57.11 73n254
PHoTIUS

Bibliotheca (Henry; pagination as in
Bekker)

cod. 85, p. 65b 97
cod. 127, p. 95b 97
cod. 140, p. 98a 97

cod. 181, p. 126b 129¢n260
cod. 181, p. 126b27  61n196
cod. 187, p. 142b 19

cod. 187, p. 142b 19n60

cod. 242 §145 129¢n260
cod. 242 §146 61n200
cod. 243, p. 366b 57n187
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PLATO 34b 105
34e 111
Leges 35a ff. 84n298
819a 34 35b 105
522c ff. 83 37c 105n357
853d 86 37d 105
38b 105
Phaedon 38¢ 105
66b 67n227 39e7 100
83b6 67n227 4la 105n357
110b 102n348 41b 105
4le 120n400
Phaedrus 42c 120n400
237cd 72n250 4%¢ 105n357,
120n400
Respublica 46c47e 52
56 55¢ 102n348
376b1 67n227 56a3 111
473cd 67n227 56a7 111
48bel 67n227 69c 110n370
490d6 67n227 71d 105n357
522c ff. 4n12 80b 120n400
540d4 67n227
546a ff. 86 see also PS.PLATO
Sophista
244c 112n375 PLoTINUS
Theaetetus Enneades 12n38. 30, 38
32 ’ ’ ’
71
152e 127¢n119
1.3.3 68n229
174a 20n66 291 101n340,
Timaeus [04n355
47, 48, 3.6.6 127¢nl119
68n229, 100-21
%4c¢ 120n400 PLUTARCH OF CHAERONEA
28c 18‘2222;’ De facie in orbe lunae
’ 9 105n358
107n364, 27A "
131cn357 De Iside et Osiride
28c3 100 367C 19n60
28¢H 100
gg‘; }gg 400 De Stoicorum repugnantiis
n 1035AF 86n305
929e3 112 n
30a 120n400 Non posse suaviter vivi secundum
3la 110n370
1 4
a1b 105, 114n380 1086CD 20n403
31b-2c 120n400 Platonicae quaestiones
3lc 121n405 105n358
33b 109-10, 1000E 105
109n368 1001B 105n358

33d2 106 1006C 104n354
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Quaestiones conviviales In Euclidem 1 (Friedlein)
700C 86 23, 25, 26, 28,
55, 63, 125cn77
. 38.4-42.8 24n80
Y p
PoLys1us p. 68.6-11 127cn108
69n238 p. 68.22-3 113n379
p- 70.18 ff. 115n382
PORPHYRY p. 121.12 23n76
) p- 144.3 23n76
Fragmenta (Smith) p. 156.24-27.1 24n82
Fr. 257T 24n82 p. 169.15 ff. 125¢n77
Fr. 418T 20n66 p. 189.11-12 23n76
Fr. 482F 24n82 p. 189.12 fF. 23n78
Fr. 483F 24n82 p. 197.6 ff. 23n78
Fr. 484F 24n8
F:. 485F 2428§ p- ;?,‘3';56 32";2
Fr. 486F 24n82 D 0011 .
. n p- 200.11-7 23n76
o ) ) p- 200.12 23n76
Introductio in T.etrab1blum Ptolemaei p. 209.11-3 23n76
(Boer and Weinstock) p. 214.18 23176
81 p- 215.10 23n76
190.8-10 81 p- 216.10 23n76
o ) p. 217.10 23n76
Isagogé sive quinque voces (Busse) p-218.1 23n76
p-18 73n254 p. 249.20 F. 23n78
Vita Plin P 79154 35n300
38 ’ ’
3 107n364 p. 272.19 23n76
17 107n364 p. 297.1 ff. 24n82
18 100 p. 305.21 ff. 125¢n77
24 30 p. 315.11 ff. 24n82
25 71 p- 322.5 23n76
26 71 p. 323.4 23n76
p. 323.7 ff. 125¢n77
Vita Pythagorae (Nauck) p. 323.7 24n82
20 cn308 p. 328.15-6 23n76
59 cn308 p. 346.13 ff. 125¢n77
p. 352.134 24n82
PosIiDONIUS P- 385.13 ff. 23n79
. . p. 396.11-2 23n76
Fragmenta (Edelstein and Kidd) p. 422.25 23n76
Fr. 38 124cn56
Fr. 46 23076 ‘;"2;3:'7173 fr 23n78,
Fr. 47 23n76
Fr. 165.28-32 72n251 In Parmenidem (Cousin)
p. 665.28-9 112n375
Procrus p. 1027.27-9 128cn217

Hypotyposis astronomicarum positionum

(Manitius) In Rempublicam (Kroll

)
p. 1.1.57 56

129cn260 p. 1.57.22 67n227

ch. 2.1-2 67n227
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In Timaeum (Diehl)
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64

. 1.5.3-5
.1.19.4

. 1.19.4-6

. 1.20.22-8

. 1.20.26

. 1.57.22

. 1.113.29-31
. 1.299.10 ff.
. 1.303.27-304.7
. 1.303.289

. 2.68.21 ff.

. 2.68.7-76.29

. 2.72.31-73.3
. 2.76.7-29
. 2.76.23-8

INDEX LOCORUM

130cn308
118n391
119n397
130cn308
67n227
127¢n119
106
106n362
106
130cn319
114-5,
114n380
113, 113n378
114-5n381
6nl13

Theologia Platonica (Saffrey and
Westerink)

2
2

4
31

108
108

see also PS.PROCLUS

PROTAGORAS (Diels and Kranz)

F

PS.ARISTOTLE

r. 80B4

n229

De Melisso Xenophane Gorgia
976a8-11

Magna moralia

Mechanica

951b16-7

PS.GALEN

112n375

125¢cn67

111n373

De partibus philosophiae (typescr.
Kotrc in TLG)

§
§
§

1.1
3.1
4.1

67n228
67n228
67n228

Historia philosopha (Diels)

129¢n225

Introductio seu medicus (XIV Kihn)

18, 18n55

pPs.JAMBLICHUS

Theologumena arithmeticae (De Falco)

p.-17.14 19n60

p. 42.1 ff. 19n60

p. 56.7 ff. 19n60

p.83.5 131cn357

ps.PappPus

Tusiurandum (Berthelot and Ruelle)
94

ps.PLAaTO

Epinomis

992a 68n229

Epistula 2

312e 101n340, 105,

106, 107n364

PS.PLUTARCH

Placita (Lachenaud)
129cn225

pPs.ProcLuUsS

Paraphrasts in Ptolemaei De Siderum
Affectionibus(Allatius)
81

PTOLEMAEUS GNOSTICUS
Epistula ad Floram (Quispel)

4.1 97

PTOLEMY

Apotelesmatica (Boll and Boer)
71-5, 96-8, 81,
124-5¢cn67,
129¢n225

bk. i-ii 74

bk. i ch. 1-3 71-3

bk. i ch. 1 71, 80,
72n251

bk. i ch. 2 71-2, 73

bk. i ch. 3 72, 72n.251,
73

bk. ii 74

bk. ii ch. 1 74, 1289cn225

bk. iii-iv 74n258

bk. iii 74



bk. iii ch. 2
bk. iii ch. 4
bk. iv

bk. iv ch. 9.27
.2.16
.2.16-21
.2.189
2.31-3.2

3.6

3.7-8

3.21

3.245
17.5-10
58.13

110.5
112.145
113.14

. 115.11
213.2

. 213 (app. 5-6)

PTPTPPPTPPPTPPEPT

De momentis (Heiberg)

Fr. 1
Fr. 3

Geographia (Nobbe)

bk. i

bk. ii-vii
bk. iii-vii
bk. viii

p. 1.5.17-20
p. 1.5.17
p. 1.61.3 ff.
p. 2.192.5 ff.
p. 2.195.25-6

Harmonica (During)

bk. i ch. 1-2
bk. i ch. 2
p. 1.5.25-6
p. 4135
p. 5.25-6

Hypotheseis (Heiberg)

p. 70.1-2
p. 70.11 ff.
p. 1112 ff.

Optica (Lejeune)
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47, 47n155
47n155
47, 47n155

70n239
70n239
70n239
70n239
70n239
74n257
123cnll
70n239
70n239
66n224

69n238
129¢n225
73n255
74n257
22n72
74n257
22n72

66n224
69n233
69n238

59

Phaseis (Heiberg)

p. 3.15-6 69n238

Procheiron kanonén diataxis (Heiberg)
18, 789

p- 159.14 ff. 69n236

Syntaxis mathematica, or Meyalog
aotpovopog (Heiberg)

7n2l1, 16-7,
17n52, 19, 20,
66-71, 76-8, 79-
81

bk. i-ii 70n241

bk. i ch. 3-bk. ii 70

bk.ich. 1 66-8, 66n226,
77

bk. i ch. 2 69-71, 80n277

bk. i ch. 3-8 69

bk. i ch. 12-6 70

bk. ii 70

bk. iii ch. 1 70n241

bk. iii-vi 70

bk. iv ch. 1 70n241

bk. v 70n241

bk. vi 70n241

bk. vii-viii 70

bk. vii-xiii 70, 70n242

bk. vii ch. 1 70n242

bk. viii 70n242

bk. ix-xiii 70

p. 1.4.15 66-7

p.1.7.4 67

p. 1.6.16-7 67n229

p. 1.8.89 68

p. 1.8.11-2 68

p. 1.87.14 69n237

p. 1.190.15-6 70n241

p. 1.191.5-6 70n241

p. 1.265.9-13 70n241

p.2.24 71

p. 2.608.3 71

p. 2.608.7 69n232

QUINTILIAN

Institutiones
129cn225

2.15.5 63

SCHOLIUM in Epicuri PHYSICA see
PapYrRUs HERCULANENSIs 1148
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SCHOLIUM in Euclidis DaTa
(Menge)

nr. 4 34n120

ScHOLIA in Euclidis ELEMENTA
(Heiberg)

25-30

i.2 25

ii. 1 29

iii. 1 29

iv.1 29

iv.4 25

v.1 29, 33,
127¢n108

v.3 33, 126-7cn108

vii.3 27-8

x.1 27, 30

x.62 27, 30nl111,
127¢n108

x.135 27
127¢n108

xi.l 30, 30n112

xi.h 113n379a

xi.15 113n379

xii.2 28

xii.12 127¢n108

xii.38 127¢n108

xiti. 1 113n379,
127¢n108

p. 280.2-7 29

p. 280.7-9 29

p. 282.2-10 30

p. 362.12-3 28

p. 593.3-4 30

SCHOLIUM in Theophrasti
Metaphysica (Laks and Most)

56n185

SERENUS OF ANTINOUPOLIS
(Heiberg)

3n8
p. 52.24-7 43n142
p. 120.7 9In25

SExTUS EMPIRICUS

Adversus mathematicos

1.280 67n227
8.15 104n354
9.55-6 68n229

9.56 19n60
Pyrrhoniae hypotyposes
129¢n225
SiMmpLICIUS
In Categorias (Kalbfleisch)
p. 354.27 127¢cn119
In De caelo (Heiberg)
p. 12.22 ff. 131cn357
p. 412.6-17 116, 116n385
p. 414.2 126cn89
p- 414.12-7 116, 116n385
p. 507.14 130cn308
p. 662.9 ff. 111n373
p. 678.21-2 104n354
In Euclidis Elementa 1 ap. Anaritium
26n89,
126¢cn89
In Physica (Diels)
34.14-6 108n365
52.24-8 112n375
60.28-9 126¢n89
61.1 ff. 126¢cn89
61.9 ff 126¢cn89
61.28 ff. 126¢n89
62.9 ff. 126cn89
63.8 ff. 126¢cn89
65.19 ff. 126¢n89
65.29 ff. 126¢cn89
66.13 ff. 126¢n89
68.13 ff. 126¢n89
69.8 ff. 126¢n89
. 127¢n119
89.22-4 112n375
144.29 ff, 112n375

116, 116n384
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291.13-20 116, 116n384
291.22 ff. 23n79
293.11-6 1In3

360.31-2 127¢nl19
492.6ff. 126¢cn89
511.21 ft. 126cn89
710.14 ff. 47n155
789.19-20 127¢n119
1165.3 ff. 131cn357
1313.89 127cn119

SPEUSIPPUS (Taran)

Fr. 28 131cn357
STRATO OF LAMPSACUS
(Wehrli)

Fr. 56 50n168



INDEX LOCORUM 167

Fr. 57 50n168
Fr. 64 50n168
Fr. 65b 50n168
Fr. 66 50n168
Fr. 67 50n168
STOBAEUS
Anthologium

129¢n225
1.1.3 118n394
1.14.2 112n375
1.19.9 127¢n119
2.1.15 105
4.1.107 67n227
Subpa
Lexicon (Adler)
p. 2.36.7-8 19n57
p. 2.633.3 96
p-2.702.11 93, 104n356
p-3.318.9 20n66
p. 4.26.6 76n264
p. 4.178.29-31 20n66
p. 4.210.1-4 88n310
p. 4.254.7-8 17,18
p. 4.644.45 43n142
SYRIANUS
In Metaphysica (Kroll)
p-22.21 118n394
p.- 103.6-8 130cn308
p. 151.18-21 130cn308

THEON OF ALEXANDRIA

“Grand Commentaire” aux Tables

Faciles (Mogenet and Tihon)
78

bk. i 78n268

In Ptolemaei Syntaxin mathematicam
(Rome)

77-8
p. 317.2-18.21 77
p. 318.59 77
p.318.11-2 80n278
p. 318.14 77
p. 319.4 77
p.319.6 77
p. 319.23 77
p. 320.6-8 67n227
p. 324.12-25.1 77
p. 327.1-2 78
p. 330.19-20 78
p. 334.2 78

p. 358.1-2 17, 17n5
p. 492.7-8 25
bk. v 76n261

“Petit Commentaire” aux Tables Faciles
(Tihon)

78-9
p. 199.3-10 79
p. 200.9 78
p. 202.1 78
p. 202.3 79

THEON OF ALEXANDRIA (?)
In Euclidis Optica (Heiberg)

58-60
p.144.1 58n190
p.144.9 58n190

THEON OF SMYRNA

De utilitate mathematicae (Hiller)

p.2.14 4nl2

p- 3.7 4n12
p.5.11 4nl2

p. 6.12 4n12
p.16.4 4nl2

p. 16.24 ff 83n295
p. 106.12-9 120n404

TIMAEUS LOCRUS (Marg)
p. 208.5-8 109n368

XENOCRATES (Isnardi Parente)

Fr. 265-6 110, 131¢cn357
XENOPHON

Memorabilia

2.7.7 21n71

4.3.7 21In71

ZENo oF CITIUM
SVF 1.7% 21n71

ZENO OF SIDON (Angeli and
Dorandi)

23n76
Fr. 27 23n76



INDEX RERUM ET NOMINUM ANTIQUORUM

For nomina antiqua see also index locorum potiorum. The numbers again
refer to the location in the footnotes (abbreviated n, e.g. 47n156 means p.
47 note 156), in the complementary notes (abbreviated cn, e.g. 129¢n225
means p. 129 complementary note 225), and in the text (just the page
number). The cross-references in the notes may also be of some help.

Aelius Donatus see Donatus

Aelius Theon 56n185, 122cnb

Aétius  47n156, 129cn225

aitiov tfig nypaeiic see
isagogical questions (title)

Albinus 12, 71, 72n250

Alcinous 99, 99n337, 107n364,
111, 112, 114, 120n400

Alexander of Aphrodisias
23n79, 107n364, 108n365, 111-2,
111-2n374, 112n375, 114, 126cn89

Alexander of Lycopolis on
Demiurge 108, 108n365

Alexander Polyhistor 102n343

&Loyov see line(s)

Ammonius Hermiae 13, 20,
21n68, 43, 43n143, 45, 48, 56, 88,
88n313, 92, 129¢n260, 130cn308

AvEyVOoIG, AVayLVACKELY, see
reading (study)

an-Nayrizi see Anaritius

an-Nadim see at N

dvadoyia see proportion

analysis  9-14, 9n26, 10n27, 11n34,
16, 36n122, 62-3, 62n204, 62n207,
64n218, 64n219, 65, 123cn26

avanalw Adog  123¢n26

Anaritius  25n84, 26, 26n90,
125¢n77, 126cn89

ancients 1n3, 20-1, 22, 23, 23n76,
30, 42, 51, 86-7, 1179, 117n389,
119n396

ante opus / in ipso opere 61, 79

Anthemius of Tralles 31

Antiphon the Sophist 46

Apollinarius mathematicus 15

Apollonius of Perga 3n8, 7, 7nl9,
9n26, 10, 10n27, 10n29, 11, 13,
13n39, 21, 24, 24n81, 32, 33n117,
36-40, 36n122, 37n127, 38n128,
39n131, 39n132, 40-3, 41n137,
41n139, 44, 47, 48, 62, 64, 65, 92,
95, 123cn26

Apuleius 106

Aratus 15n46, 38n128

Arcadius 80

Archimedes 6nl13, 13, 24, 24n81,
37n127, 40, 41, 41n137, 43, 44, 45-
8, 45n148, 48n158, 48n159, 53,
53n177, 62n206, 92, 103, 103n349,
103n353, 113, 115, 115n382, 116,
11

Archytas of Tarentum  119n397

Aristaeus mathematicus 10,
11n31, 21, 64

Aristarchus of Samos 14

Aristotle 4nl0, 12, 13n39, 33n118,
34, 43, 46, 47, 47n156, 48, 52,
56n185, 66n226, 67n227, 67n228,
68n229, 82n290, 83n295, 86-7, 95,
103n353, 109, 111, 112n375, 114,
115-6, 118, 119, 123¢cnl1, 124-
5¢n67, 131cn357

Aristoxeneans  73n255

arithmetic  9n25, 19, 22, 24n80,
29, 57, 61n196, 79, 82-91, 83n295,
118, 120n403

arithmology 19, 90

arrangement see isagogical ques-
tions

&ppntov see line(s)

&pxaiot see ancients

acagela see isagogical questions
(unclarity)

Asclepius of Tralles 20, 889

astrolabe  88n313, 129¢cn260

astrology 1, 15, 68n229, 71-5,
71n246, 72n251, 76n261, 78-9, 96-
8

Astronomer, Great 17-20, 17n50,
18n54, 90

Astronomer, Little
17n51, 18n54

dotpovopovpeva  20n66

astronomy 1, 1nl, 1n3, 2, 6,, 14-
20, 18n54, 20n66, 22, 23n79,
24n80, 29, 54, 63, 65-71, 660223,
66n226, 68n229, 69n234, 71n246,
72, 73, 76-8, 76n261, 83, 83n295,
84, 88n313, 90, 92, 93, 114, 115,
116, 118, 120n403, 129cn260

Athanasius 108, 108n366, 130cn319

16-20, 17n50,
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Attalus of Pergamum 7, 36,
38n128, 39n132, 40

Attalus of Rhodes 38n128

Atticus platonicus  101n340, 105,
106

authenticity see isagogical questions

Autolycus of Pitane 14, 15, 69n234

Baciietg
Apuleius (Demiurge) 106
Atticus (Demiurge /
napBoacirevg) 106
Numenius (First God) 107
Origen the Christian

(Demiurge) 105, 107,
107n364

Philoponus (Demiurge)
107n364

ps.Plato 105, 106, 107n364
see also Demiurge
biography see vita
Boethius 13n39, 82n287, 89

Calcidius  99n337
calculation 6, 24n80, 69n234
canon (see also corpus) 5, 10n27,

of Analysis 12, 13, 16
of Astronomy 16
of Plato’s works 5, 12, 13
of Plotinus’ treatises 12n38, 30
canonics 22n72, 24n80, 29, 62, 63,
73n255, 83, 83n295, 90, 120n403
Cassiodorus 17-8, 19
catalogue see vita
Charmadas 5
Chrysippus of Soloi  23n79,
86n305, 128cn192
Cicero 7n2l, 18, 109n368
circle 46, 48, 64, 102, 102n343,
102n345, 111, 112n375
clarification, clarity see isagogical
questions
classification see isagogical
questions (arrangement)
Cleomedes 23n79, 24n81
Commentaries 1
on Apollonius 3, 3n8, 13, 36,
40-3, 43n142
on Archimedes 3, 13, 40, 44-8,
45n148
on Aristotle 47, 48, 109, 111-2,
115, 116, 126cn89
on astronomical works  14-20,
17n51
on Euclid 2n7, 3, 8, 11n33, 23-
35, 23n78, 24-5n84, 25n85,
27n98, 31-5, 32n114, 34n120,
36, 42, 50, 55, 61-5, 64n219,
72n250,77, 92, 93, 99, 99n336,

125-6¢cn77, 126¢cn89, 127cn108
on Hippocrates 15-6, 128cn217
on John 56
on Nicomachus 19, 87-9,
88n310
on Ptolemy 3, 3n8, 8, 17, 18,
19, 25, 656n222, 76-81, 76n261,
76n263, 76n264, 78n267, 93,
96, 128-9cn225
on the Alcibiades maior 41In136
on the Golden Verses 56
on the Timaeus 47, 48, 103, 109,
109n368, 113, 114-5, 117, 120
on Virgil 62
commentary tradition 2, 6-20,
8n24, 13n39, 22-6, 43n142,
47n157, 61n200, 77, 80n278,
82n287, 87-9, 87-8n310, 8991,
103, 128cn217, 128-9cn225
comments in margine 10n27,
13, 13n39, 25, 42, 43
see also Quintilian’s formula;
ante opus
conics
Apollonius  36-40
Archimedes 37n127, 41
Eutocius 40-3
Hypatia 43n142
Serenus  3n8, 43n142
Conon of Samos 40
contents see isagogical questions
(theme)
corpus of writings 4, 5, 10n27, 12,
12n37, 13, 14, 15, 15n45, 16,
16n47, 17, 18, 20, 26, 28, 56, 93
see also canon
creative see interpretation

Damascius 19, 61n196, 114n380,
129¢n260
dates 2-3, 12, 13
of analytical corpus 13
of Anon. in Nicom. 89n318
of Anon. in Ptol. 17n48
of astronomical corpus 53-4
of Conica 36
of Aelius Theon 122cn5
of Apollonius 2, 36n122, 41, 48
of Eutocius 3, 43n143
of Geminus 23n79
of Heron 2, 49, 50
of Pappus 3, 101
of Ptolemy 2
of Serenus  3n8
of Theodosius 14n42
of Theon 3
datum see dedopevov
David the Invincible 68n229
dedicatee(s) 8n2l, 36, 37, 38n128,
40, 44n145, 66, 71
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dedication 6, 7, 7-8n21, 8, 9,
33n117, 36, 39, 39n132, 40, 42, 44,
45, 55, 66, 66n223, 70n242, 71, 78,
87n309, 92, 96
see also Eudemus of Pergamum,;
Syrus
dedopévov  34n120, 62, 63, 64-5
Demetrius of Laconia 23n76
Demiurge
Alcinous (second God) 100,
106, 111, 112

Alexander of Lycopolis (first
God) 108, 108n365

Apuleius (first God) 106

Athanasius (first God) 108,
108n366

Atticus (first God)
105, 106

Diogenes Laértius (first God)
112, 112n376

Hierocles 107n363

Numenius (second God) 101,
101n340

Origen the Platonist (first God)

105, 107, 107n364

Pappus (first God) 101-2,
101n341, 104, 108

Philo (first God) 105n358

Plato (first God) 100, 104, 105,
105n357, 105n358, 106,
107n364, 109-10, 109n368

Plutarch (first God) 105,
105n358

Proclus  130cn319

‘Demiurge and Father’
105n357

‘Maker and Father’ (see also
below, nathp + mowntig) 100,
105, 105n358, 106, 107,

_107n364, 114

eig / €v / unus 90, 106, 108n366,
130cn319

vodg 100, 108, 112n377

natnp / genitor 100, 105,
105n357, 105n358, 106,
107n364

nomtig / exstructor 100, 105,
105n358, 106

ouvbelg 106

ouvbétng 106

textovopevog 100

see also PactAeig

Swadoyai/ 7 see succession

daipeoig see isagogical questions
(division); mathematics;

hilosophy

dialectical discussion see isagogical
issues (theme: historical note /
overview)

Swpavia see philosophers

101n340,

division see ante opus / in ipso
opere; isagogical questions;
mathematics; Quintilian

Diodorus mathematicus 62,
62n206

Diodorus Siculus 122¢cnll

Diogenes Laértius 110n369, 112, 114

Dionysius of Halicarnassus
122¢cnll

Diophantus 1nl, 89

diorism 11, 38

Dioscurides mathematicus 15

Donatus, Aelius 62

S00¢v see dedopévov

Dorotheus of Sidon 97, 98

doxography 47, 47n157

draft see publication

edition(s), ancient

of Ammonius 88, 88n313,
129¢n260

of analytical corpus 13

of Aratus 38n128

of Conica by Apollonius 7, 37,
38, 44

of Conica I-IV by Eutocius 42,
43

of Elements by Theon 25, 58
of Platonic canon 13
of Plotinus 38, 71
see also dedication; publication

eloayoyn see Isagige

eloaywyikog 1pémog 73, 73n254

#xdooig, ék6obvan see edition; publi-
cation

Elias 125cn67

Epicureans 23n76, 36
see also Philodemus; Philoni-
des; Poyaenus; Zeno of Sidon

Epicurus 106

émypaen see isagogical questions
(title)

Eratosthenes of Cyrene 10, 11,
11n31, 21

Erotianus 96

Euclid 1nl, 2n7, 6nl3, 7nl9, 8, 10,
11, 11n31, 12, 13n39, 14, 14n4l,
15, 23-35, 23n76, 23n78, 25n84,
28-9n104, 31-2n113, 34n120, 37,
37n127, 39, 41, 42, 43, 49, 52n174,
55, 58-60, 58n190, 59n193, 61-5,
69n234, 92, 102n345, 115n382,
103, 104, 115, 117, 125-6¢cn77,
126¢n89, 126-7cn108

Eudemus of Pergamum 7, 37, 38,
39n132, 40

Eudemus of Rhodos 32, 35, 46, 65,
126cn89

Eudoxus of Cnidos 29, 42, 53, 126-
7cnl108
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goxivntotatov 109n368, 111,
111n372
see also motion; sphere

Eutocius of Ascalon 7, 7nl9, 8n24,
10n27, 13, 13n39, 17n53, 19,
24n79, 24n81, 25n84, 28, 36,
36n122, 39n132, 40-3, 40-1n133,
41n139, 42n141, 43n142, 42n143,
44-8, 45n147, 45n148, 47n156,
47n157, 79, 79n272, 88n310,
115n383, 123cnll

exegesis see interpretation

Father
see Demiurge; First God
first work to be studied see isagogi-
cal questions
First God
Alcinous 100, 106
Numenius 101, 101n340, 106-7,
107n362
Plotinus 104
see also Demiurge

Galen 12, 15-6, 15n46, 18, 18n55,
38, 38n129, 85, 85n303, 123-
4cnb6, 126cn89, 128¢cn217

genre, mores of 47n157, 115,
115n383

geometry 6, 9, 12, 21, 22, 24n80,
29, 30, 31, 34, 49n162, 53, 53n176,
54, 57, 59, 61n196, 63, 69n234, 79,
80, 83, 83n295, 84, 85, 86, 102,
117, 117n388, 117n389, 118, 119,
119n397, 120n403, 123cn26,
126¢cn89

yviiclov see isagogical questions
(authenticity)

harmonics see canonics
heading(s)
Aétius  129cn225
Anon. in Nicom. 89n318
Heron mss. 53n176
Iamblichus  128cn225
Origen the Christian 56
Ptolemy 66, 70n239, 71n243,
74n257, 73, 74, 77, 128-9¢cn225
Theon 78
heading-like 39
see also isagogical questions
(division)
Hephaestion of Thebes
72n251, 74, 74n258, 96
Heraclitus of Ephesus
87n307, 127¢nl119
Heraclitus mathematicus 13n39
Heraclius / Heraclides
41-2, 46, 47, 48
Harpocration  3n8
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Heron of Alexandria 21, 23, 26,
31, 49-57, 92, 94, 103, 113, 125-
6¢cn77
philosophy in, see harmony of

spheres; Straton; tranquillity
of mind

Heronas 89n310

Hierocles 56, 107n363

Hippolytus 87n307, 130cn308

Hygatia of Alexandria 43n142, 76,

6n261

Iamblichus 19n60, 27, 33n118,
67n228, 82n287, 83n295, 87,
109n367, 1134, 119, 119n397,
119n398, 128cn225, 130cn308,
131cn357

interpretation (exegesis) 8, 14,
14n43, 24n82, 83, 101n340, 103,
106, 107, 112, 114, 117, 119, 120
gnmral 23, 23n76, 113,

129¢n260
&Enyoduevor 56
gpunvedewv  13n39
Homerum ex Homero 120

Introduction see Isagoge

introductory issues see isagogical
questions

Ioannes Philoponus see Philoponus

irrational see line(s)

Isagogé/ai 7, 18, 20n66, 73n254, 82,
83, 85, 88, 88n310, 90, 124cn56
isagogical questions (introductory /

propaedeutic / preliminary
questions)
® arrangement (systematic) /
order of works / parts of
works /theorems (ta€ig) 4
Aelius Theon 33nl117,
122¢nb5
Anon. in Nicom. 90
Anon. in Ptol. 80
Apollonius of Perga  33nl17,
37-8, 39-40, 41, 42
Diocles 33nl117
Euclid 29, 33, 64
Eutocius 41, 42
Geminus mathematicus 24,
24n80, 41
Heron of Alexandria 50, 51,
52, 53, 55
Iamblichus 87
Marinus of Neapolis 64
Nicomachus of Gerasa 82-6,
87,90
Pappus of Alexandria 10-1,
33

Plotinus 12n38, 38
Polybius  69n238
Porphyry 12n38, 38
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ps.Longinus  72n250 Theon of Alexandria

Ptolemy 66, 69-71, 69n236, 128cn225

69n238, 70n239, 70n241, Thrasyllus 12

71, 72-3, 74, 78, 80 e first treatise to be studied 4
Scholia in Euclidem 29 Euclid 10-1, 11n34

Theon of Alexandria 78
see also canon; corpus
¢ authenticity 5

Anon. in Ptol. 80

Pappus of Alexandria 11-2
* manner / method of
instruction / presentation

Apollonius of Perga 10, 42
Aristacus 10

Archimedes 45, 47

Euclid 10, 30, 32, 58
Eutocius 42, 45, 47
Nicomachus of Gerasa 82
Pap7[?7us of Alexandria 10, 32,

Ptolemy 77, 80
Scholia in Euclidem 30
Theon(?) of Alexandria 58

® clarification (cagnvilewv etc.)

5

Apollonius of Perga 39, 40

Eutocius 42, 45, 46

Galen 128cn217

Heron of Alexandria 50, 51,
54, 55

Nicomachus of Gerasa 84,
85, 86

Pappus of Alexandria 22, 39

Philoponus 88n313

Ptolemy 69, 77

Theon(?) of Alexandria 77

e division into chapters (or sec-

tions or parts or books) 5

Aétius  129¢n225

Anon. in Nicom. 89, 90

Anon. in Ptol. 80

Apollonius of Perga  37-8,
40

Diodorus Siculus 69n238,
122¢cnll

Euclid 30, 34, 63-4

Eutocius 42

Heron of Alexandria 52, 53,
55

Marinus of Neapolis  63-4

Nicomachus of Gerasa 9n25,
82-6, 89, 90

Pappus of Alexandria 9, 10-
11, 12, 14, 34, 77, 128-
9cn225

Polybius 69n238

Porphyry(?) 81

ps.Plutarch  129c¢n225

Ptolemy 9n25, 69-71,
69n236, 69n238, 70n239,
70n241, 74, 77, 80, 81,
128¢cn225

Scholia in Euclidem 30

(tpdmog tiig hdaokariog)

Anon. in Nicom. 90

Apollonius of Perga 39, 40

Aristotle  4n10

Euclid 30, 64

Galen 128cn217

Heron of Alexandria 55

Marinus of Neapolis 64

Nicomachus of Gerasa 82,
85, 90

Pappus of Alexandria 77

Ptolemy 73, 77

Scholia in Euclidem 30

Theon of Alexandria 25, 77

see also Commentary (com-

ments in margine); teaching

® obscurity (dodgeia) see

clarification

* order of study (té&tg Tig

dvayvaocewg) 4, 18-9

Albinus 12

Anon. in Nicom. 90

Apollonius of Perga 37

Aristotle 12, 125cn67

Euclid 30, 34, 63, 64

Galen 12, 189, 123-4cnb6

Heron of Alexandria 52, 55

Hippocrates 12

Marinus of Neapolis 63, 64

Nicomachus of Gerasa 19,
82-6, 90

Old Testament 12

Origen the Christian 12

Pappus of Alexandria 12, 14,
34

Plato 12, 125¢cn67

Ptolemy 17-8, 19, 69,
69n236, 69n238, 70,
70n239, 70n241, 72-3, 79

Scholia in Euclidem 30,
30n109

Theon of Alexandria 79

Thrasyllus 12, 124cn67

* possibility (dvvatov)

Albinus  72n250
ps.Longinus  72n250
Ptolemy 71-2, 72n250

* qualities of the exegete /

teacher 5

Aelius Theon 122cnb
Heron of Alexandria 55
Pappus of Alexandria 8, 14
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Ptolemy 69, 78 Aristarchus 14
Theon of Alexandria 78 Autolycus 14
see also mathematics, teaching Eratosthenes 11, 21
of Euclid 10-1, 14, 30, 32, 58,
® qualities of the student 5 62, 63, 126cn108
Aristotle  4nl10 Eutocius 46
Eutocius 42 Galen 123-4cnb6

Galen 123-4cnb6

Marinus of Neapolis 62
Heron of Alexandria 50

Nicomachus of Gerasa 82,

Nicomachus of Gerasa 85, 889

85n300 Pappus of Alexandria 7, 10-
Pappus of Alexandria 8, 12 11, 21, 32
Philoponus 88n313 Philoponus 889
Ptolemy 68, 69, 78, 79 Ptolemy 17, 17n52, 77-8, 80
Theon of Alexandria 77, 78, Scholia in Euclidem 30,

79 126cn108

® systematic organisation see Theodosius 14

arrangement (14&1g) Theon(?) of Alexandria 58,

¢ theme (aim, contents, 77-8
authorial intention, purpose, see also title(s)
subject, meptoxf, npdbeotc, * to which part of mathematics a
oxénog, 1éhog, vndbeorg) 4 work / sub-discipline

Aelius Theon 122cnb belongs 5

Anon. in Nicom. 89, 90

Anon. in Ptel. 79

Apollonius of Perga 378,
39, 42

Archimedes 44, 45, 46, 47

Aristotle  4n10

Asclepius 88

Diodorus Siculus 69n238,
122¢cnll

Dionysius of Halicarnassus
122¢nll

Euclid 29, 30, 32, 34, 63

Eutocius 42, 45, 47, 123cnll

Heron of Alexandria 51, 52

Marinus of Neapolis 62

Nicomachus of Gerasa 82-3,
89, 90

Pappus of Alexandria 11, 12,
14, 20, 32, 34, 39, 46, 77

Philoponus 88

Polybius  69n238

ps.Longinus  72n250

Prolemy 68, 69, 71, 72, 74,
74n257, 75,77, 79, 122¢n11

Scholia in Euclidem 29, 30

historical note / overview
4, 13n39, 21, 29, 30, 32, 33-
4, 37, 38, 40, 41, 46, 48, 53,
54, 62, 64, 69, 86-7

see also predecessors
e title (explanation / justifica-

tion / authenticity of titles;
émypagn) 4

Anon. in Ptol. 80
Apollonius of Perga 10, 21
Archimedes 46

Aristaeus 10

Aelius Theon 122cnb

Anon. in Ptol. 80

Euclid 29, 63

Heron of Alexandria 21-2,
50, 51, 52, 54

Marinus of Neapolis 62, 63

Nicomachus of Gerasa 9n25

Papp1u2s of Alexandria 9, 14,
921-

Ptolemy 9n25, 22n72, 66-7,
80

Scholia in Euclidem 29

see also mathematics, division

of

¢ utility (xpiowov; deéAera etc.)
4

Aelius Theon 122cnb

Anon. in Nicom. 89, 90

Anon. in Ptol. 80

Apollonius of Perga 37, 40

Archimedes 46, 47

Euclid 29, 33, 34, 62, 63

Eutocius 46, 47

Galen 128cn217

Heron of Alexandria 50, 51,
52, 53, 54

Marinus of Neapolis 62, 63

Nicomachus of Gerasa 82,
84, 89, 90

Pappus of Alexandria 20-1,
33, 34

Philoponus 88n313

ps.Longinus  72n250

Ptolemy 66, 68, 69, 72, 78,
80

Scholia in Euclidem 29

Theon of Alexandria 78
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Isidorus of Miletus 45n148
isoperimetric 17, 79n272, 80-1,

110, 114n381, 115, 116, 116n385
see also circle; sphere

kepaloia see heading; isagogical
questions (division)
King see BooiAedg

lemma / AMfjppo (additional assump-
tion) 6, 6nl4, 11, 11n31
Leucippus 110n369
life see vita
linear proof 80, 80n278
linear numbers 85
line(s) 64, 112n375
irrational 29, 32, 33, 34n120,
65, 127¢cn119
minima 38, 40
rational 32, 34, 34n120, 65
logic  69n237, 80, 86n305
logistic see calculation

Maker see Demiurge
manuscripts
Parisinus graecus 2372 89n318
Parisinus graecus 2468 55n188
Vaticanus graecus 204 14n42,
15

Vaticanus graecus 218 16, 31

containing alchemical
literature 94

containing analytical works
14n42, 15-6, 15n45

interpolations in Elements
23n78, 25n87, 125cn77

of Apollonius  10n29

of Euclid 23n78, 25, 25n87 27,
58, 58n188, 60, 125cn77

of Heron 49n162

of Pappus 10n30, 16, 20, 31,
31n113, 79n274

of ps.Plutarch  129¢n225

of Ptolemy 52, 74, 79, 96,
128cn225

of Theon 65n222, 76n261,
78n270, 129cn225

used by Boethius 13

used by Eutocius  10n27, 42

used by Pappus 13n39

used by Theon 25n87

see also edition

Marinus of Neapolis 3, 9In26,

11n33, 13n39, 26, 28, 58n190, 61-

5, 61n196, 62n202, 64n218,

64n219, 66n221, 656n222, 72n250,

93, 123cn26, 129cn260

mathematics  passim

and philosophy 2, 3, 3-4n9,

24n82, 25, 32, 33, 33n118, 34,

49-50, 52, 64n219, 66n226, 72,
88, 934, 99-121, 129¢n260,
130cn319

contribution to other
(sub)disciplines 29, 62, 67-8,

68n229

division of 1, 3,7, 9, 14, 23n79,
24n80, 90

Successions literature on 53,
53n177

teaching of 2, 3, 8, 11n33, 14,
16, 20, 25, 58, 64, 69, 78, 89,
90, 92, 93, 94
see also circle; line; proportion;
solid; sphere
matter 127cnl19
Ptolemy on 67, 68n229, 73
mean see proportions
meaning see isagogical questions
(clarification)
MeydAog dotpovopog see
Astronomer, Great
pépn see isagogical questions (divi-
sion)
necdn1eg see proportion (s)
method of instruction see isagogi-
cal questions
Middle Platonism 3n8, 72n250,
99-100, 99n337, 104, 119, 120,
107n364, 109n368
introductory pattern (Albinus,
Ptolemy)  71-2, 72n250
Pappus 31-5,99-121
see also Alcinous; Harpocration;
Nicomachus, Numenius;
Plutarch of Chaeronea
Mikpdg dotpovipog see Astronomer,
Little
Moderatus of Gades 118n391
Moerbeke see Willem van
Moerbeke
motion 109n368
circular  102n343
heavenly bodies
outer heaven 116
see also ebkivntdtatov; sphere

In3, 90

an-Nadim 97
see also ind. loc. s.v. Fihrist
an-Nayrizi see Anaritius
Neoplatonism, Neoplatonists 2,
13n39, 24, 26, 28, 30, 32, 43, 61,
67n228, 79, 89, 93, 99, 100,
102n347, 107n363, 108, 112n375,
114, 116, 117, 119, 130cn308
not in Pappus 31-5, 32n114, 99-
121

see also Ammonius, Asclepius;
Damascius; Iamblichus;
Marinus; Philoponus;



INDEX RERUM ET NOMINUM ANTIQUORUM 175

Plotinus; Plutarch of Athens;
Porphyry; Simplicius
Neopythagoreanism 20, 27, 33, 52,
56, 86-7, 90, 100, 102n343,
118n394, 127¢nl119
Neopythagoreans 3, 20, 102n343,
118n391, 118n394, 130cn308
see also Moderatus; Nicomachus;
Philolaus
Nicomachus of Gerasa 2, 4n12, 19,
21n68, 27, 32, 32n114, 56n184,
68n229, 68n230, 82-7, 82n287,
86n304, 86n306, 87-9, 87n307,
87n309, 89-91, 1179, 119n397,
120, 121, 130cn308, 131cn357
cited by Pappus 27, 27n99, 117-
9, 118n392, 120
Nicomedes mathematicus 21,

Nicoteles of Cyrene 40

Numenius of Apamea 99, 100,
101n340, 105n358, 106-7, 106-
7n362, 107n364

obscurity see isagogical questions
(clarification)

Olympiodorus  41n136, 43n143

opere, in ipso see ante opus

optics  24n80, 58-60, 58-9n191, 63,
127-8cn192

Origen the Christian 12, 56,
130cn308

Origen the Platonist 105, 107,
107n364, 108

naAalol see ancients

Pappus of Alexandria 3, 3n8, 6-22,

6nl5, 7n19, 8n24, 9n25, 10n27,
10n30, 11n33, 11n34, 13n39,
16n47, 21n68, 22n72, 22n73, 23,
23n78, 24, 24n81, 24n83, 25n84,
25n85, 25n86, 26, 26-9, 27n98,
27n99, 29n105, 30, 31-5, 31-
2n113, 32n114, 32n115, 33n118,
33n119, 33-4n120, 36, 38-9, 41,
41n139, 42, 46, 51n169, 61, 62-5,
62n204, 62n207, 64n218, 64n219,
65n222, 76-7, 76n261, 76n264, 79,
81, 79n274, 88n314, 92, 934,
99n336, 101-3, 103n349, 103n350,
104, 104n356, 107n363, 108-9,
111, 114, 115, 117, 117-21,
118n391, 118n392, 120n403,
123cn26, 125-6cn77, 127¢n119,
128-9¢n225, 129¢n260

Parmenides of Elea 102n343,
108n365, 112n375

parts see isagogical questions

(division)
nathp see Demiurge

neploxh see isagogigal questions

(theme)
Peripatos 66n226, 67n227
Peripatetic(s) 32, 50, 67n227

Philo of Alexandria 105n358
Philodemus of Gadara 58n190

Philolaus of Croton 87, 118n394,
131cn357
Philon mechanicus 21, 51nl171

Philonides of Laodicea 36,
36n122, 39
philology see publication
Philoponus 19, 87-9, 88n311,
88n313, 107n364, 108n365, 109,
114, 116, 116n386, 129cn260
philosopher(s) 67n227
affirm don’t prove 93, 101n341,
102, 104n354
fail to agree among themselves
50, 67, 67-8n229, 94
genuine 67, 67n227
philosophy  49-50, 56, 99n337, ,
104n355, 130cn308
division of 9n25, 49, 67, 67n228
see also mathematics
Photius 19, 19n60, 97
Plato 3n8, 4n12, 12, 13, 21, 29, 30,
32, 34, 47, 47n156, 48, 52, 56,
67n228, 68n229, 72n250, 83, 84,
86, 861306, 87, 90, 99n336, 100,
102, 102n343, 103, 103n348,
103n353, 104, 105, 106, 107, 109-
11, 110n369, 111, 111n373,
112n375, 113, 114, 115, 116, 117,
118, 118n394, 119, 120, 120n403
121, 123cnl1l, 124-5¢cn67,
126cn108, 127¢n119, 130cn319,
131cn357
Platonic figures / bodies see
solids
Platonism / Platonist(s) 21n68,
32, 33, 52, 66n226, 67n228, 68,
72n250, 84, 88, 90, 99, 100, 101,
103, 103n348, 105, 105n358,
107n363, 107n364, 108, 109n368,
118, 119, 120, 127¢cn119,
130cn308, 131cn357
see also Middle Platonism;
Neoplatonism
Plotinus 12n38, 30, 38, 71, 99, 100,
101, 104-5, 107n363, 107n364
Plutarch of Athens 13n39
Plutarch of Chaeronea 103n348,
104n355, 105, 105n358, 107
Polyaenus of Lampsacus  23n76
Polybius  69n238
noAv wpNToTEPOS / MOAVYWPSTATOG
(having the greatest surface or
volume) 111, 111n372, 114n381,
116n385
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Porphyry 2n4, 12n38, 20n66, 24,
24n82, 30, 38, 71, 81, 130cn308
Posidonius  23n76, 23n79, 72n249

predecessors 11
of Aelius Theon 33n117
of Apollonius  37-8, 37n107, 40,
41, 41n139, 42, 33n117
of Archimedes 41, 62n206
of Diocles 33n117
of Euclid 33, 42, 127¢n108
of Galen 128cn217
of Eutocius 7nl9, 43, 43n142
of Heron 50, 51, 52, 53, 54, 55,
1134, 113n79
of [Hippocrates] 33n117
of Marinus 28, 61n200, 65
of Nicomachus 86-7
of Pappus 8, 8n24, 13, 13n39,
20-1, 22, 117-8
of Plotinus 100
of Proclus 23-6
of Ptolemy 68
of Theon 77
see also ancients; commentary
tradition; isagogical questions
(theme; historical overview)
preliminary see isagogical
problem(s) 11n34, 55, 86, 103n350
in geometry 7,9, 10, 11, 12, 21
solution of 9, 11, 12, 29, 62-3,
65, 123cn26
conic 38, 40, 43
Proclus 6nl3, 234, 24n82, 25,
25n84, 26, 27, 27n98, 28, 35,
47n157, 55,.56, 63, 75n259, 81, 93,
101, 106, 107, 107n362, 109, 113,
113n378, 114-5, 114-5n381,
115n382, 116, 117, 118n391,
119n397, 125¢n77, 129¢n260,
130cn308, 130cn319
Proclus Procleius 87-8n310
npodfilwoig 39
npodiamopiocn  56n185
np6Beaig see isagogical questions
gheme: authorial intention)
npobewpio. 50, 57n187, 61
nporapfovopéva 57
npoAeyopevo. 57n187, 61, 79
proof(s) 6, 10, 10n27, 17n51,
23n78, 25, 29, 40, 43, 54, 62, 77,
79, 80, 80n278, 93, 104, 109n368,
110, 111, 115, 115n382, 116, 117,
119, 121, 130cn319
proportion(s), arithmetical—
geometrical—harmonical 21,
29, 30, 86-7, 89, 99n336, 1034,
117-121, 117n388, 119n397,
120n400
fundamental geometric mean
120, 120n402, 120n404

npotexvoloyovpéve. 57, 57n187,
83

ps.Galen 18, 18n55, 67n228,
129cn225
notnp see Demiurge
nowntig see Demiurge
Ptolemaeus Gnosticus 97
Ptolemy 1n2, 9n25, 16-7, 17n52,
189, 22n72, 47, 47n155, 52, 53-
4n177, 59, 62, 65n222, 66-75,
66n226, 67n227, 67-8n228,
68n229, 70n239, 71n243, 72n249,
72n250, 73n254, 73n255, 74n257,
76-81, 76n264, 78n269, 92, 96-8,
128-9¢n225, 129¢n260
see also Middle Platonism
publication
Conica 7, 41n137, 44n145
individual books of Collectio 6-7
Pappus’ Commentaries 8
Ptolemy’s works ~ 7n21
Theon’s Commentaries 77-8
S16pbworg  38n128
draft(s) 6, 16, 37, 38, 41n137,
44, 44n145, 78n268
revision 8, 25, 37, 38, 38n128,
44, 44n145, 49, 53n176, 58, 59,
76, 78n268, 82n287, 119
see also edition
Pythagoras 32, 33n118, 86-7, 90,
118, 118n394, 119, 119n397
see also succession
Pythagoreanism 27, 33, 33nl118,
83n295
see also Neopythagoreanism
Pythagoreans 13n39, 20, 21n68,
56, 73n255, 88n314, 102n343, 117-
8, 119, 119n397
see also Neopythagoreans

qualities of student see isagogical
questions

qualities of teacher see isagogical
questions

Quintilian’s formula de arte, de
opifice, de opere 63

rational see line(s)
reading
avaylyvookew (read, study) 18
avayvaolg (reading, study) 4,
18, 20, 90, 117n389
dvayvaopa  (work to be studied)
56, 86
npd 1OV EAAwY dvayveopdtov (text
to be studied before the other
texts of the curriculum) 56
cuvavayvwotg (reading of a text
in class) 56, 56n184, 57, 86,
86n306, 118n395
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& mpd 117G (ouv)dvoyvacewg (what
comes before the reading of a
text in class)

titles:

Ta npod tédv EvxAeibov ‘Ontixdv
(Theon(?)) 60

Ta npo 1év Ténwv 56n185

Té npd tijg avayvdoews Tdv
Anpoxpitov Biffdiov
(Thrasyllus) 56

Té. np6 tijg dprBumruiig
otoyeldoews (Heron) 57

Ta rpo thig yewueTpixiig oToyEldoews
(Heron)

see also isagogical questions
(order of study)

pntov see line(s)

cagéc, cagnvela, sagnvilew see
isagogical questions (clarifi-
cation)
Scholia
on Apollonius 42, 43
on Epicurus 106
on Euclid  25n84, 25n86, 26-30,
26n92, 28-9n104, 31, 42,
58n188, 126cn77, 126-7cn108,

127¢cn119
on Pappus 16, 103n349
on Theon 65n222, 76n261

on Theophrastus  56n185
see also Commentary
(comments in margine)
ox6Aov = Commentary 23n78
Serenus of Antinoupolis  3n8,
9n25, 43n142, 93n325
Simplicius  24n79, 26, 109, 110,
115-6, 126cn89, 129¢cn260,
130cn308
okonog see isagogical questions
(theme)
solids 30, 53-4, 85, 89, 101,
102n343
Archimedean thirteen
102n346, 103-4, 103n349,
10?n352, 113, 115, 115n382,
11
Platonic five 101-4, 102,
102n346, 103n350, 103n352,
104, 106, 110, 1134, 115,
115n382, 117
as elements  102-3n348, 104,
106, 113, 131cn357
Speusippus  131¢n357
sphere  88n313, 102n345, 103n250,
112n375, 115n382
all-comprehending  102n343
109n368, 109, 111, 112,
112n376, 113, 113n378, 114,
114n380, 114n381, 116,

177

116n385, 116n386
beauty of 109, 109n368, 111,
111n372
best / fastest motion 109n368,
111, 111n372, 111n373
defined 102n343, 109, 109n368
greatest volume 101n341, 102,
111, 111n372, 116
music of the spheres 52
natural characteristics of 101,
101n341, 102n342, 111
of fixed stars 70, 111
perfect 102n342, 109n368, 111,
111n374, 112
shape of cosmos 101, 101n341,
102n348, 109, 109n368, 111-
2n374, 112, 112n376, 113,
113n378, 115, 116, 116n386,
130cn219
spherics see astronomy
Stoicism, Stoic(s) 23n79, 66n226,
72, 87n307, 103n355, 109n368,
128cn192
Straton of Lampsacus 50
stream of becoming 33, 127¢n119
students see isagogical questions
(qualities)
study see reading
succession 3
school of Pythagoras 33,
33n118
constructed Pythagorean
succcession 86-7, 87n307,
118, 118n394
mathematical Succcessions
literature 53, 53n177
cuvavdyvwoig see reading
ouvayoyn 6, 6nl3, 115
ovvBetng see Demiurge
oxfina (shape) see circle; solids;
sphere
synthesis see analysis
Syrianus 79
Syrus 7n2l, 66, 66n223, 70n242,
71, 71n243, 96, 97

ta€1g see isagogical questions
(arrangement)

16E1g tiig avayvooewg see isagogical
questions (order of study)

1& 7pd THG (GUV)AvayvOoENG see isago-
gical questions; reading

teacher, qualities of see isagogical
questions

teaching
see isagogical questions
(qualities); mathematics

téhog see isagogical questions
(theme)

texvoloyelv 57, 57n187, 82n290
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teyvoloyia (systematic technical
treatment) 72n250, 82, 82n290
texvoAoyouvpéva ... npbd etc. 55, 85
Theaetetus 32, 42, 65
Theodosius mathematicus 14,
14n42, 15, 69n234
theology 19n60, 27, 67, 86n305
depends on mathematics 69,
228
guess-work 67, 68n229
see also Bact?\.sug, Demiurge;
First God
Theon of Alexandria 3, 3n8, 17,
17n50, 17n51, 19, 25, 25n87,
58n188, 65n222, 67n227, 76n261,
77-9, 77n265, 80n278, 88n313, 92,
104n356, 128-9cn225, 129¢n260
Theon(?) of Alexandria 9,
52n174, 56n185, 58-60, 58n188,
59n193
Theon of Smyrna 1nl, 4nl2,
83n295, 93n325, 118n391,
120n404
Theophrastus of Eresus  56n185,
67n227, 94, 110n369
theorem(s) 6nl4, 9n26, 10, 11,
11n34, 22, 29, 30, 40, 41, 46, 53,
64, 69, 84, 85, 102n343, 126-
7cn108
Thrasyllus 12, 56, 124cn67
Timaeus Locrus  103n348, 109n368,
111n373, 118n394
title(s) 7nl13, 10, 10n27, 11, 15,
18n55, 19n60, 21, 41, 46, 52,
56n185, 61
after professional 18, 18n55
Anotekeouanxa 96-8
‘first” / 'second’ 124-5¢n67
Galen 85, 85n303, 96, 123-4cn56
Hephaestion 74, 74n258
Heron 31, 57, 126¢n77
Latin, of Pappus 31
manybooks  96-8
Nicomachus 19, 19n60, 83, 88-9,
90
of astronomical corpus 16, 17,
18, 20
Geminus 24n81
of Pappus’ Coll. 7,115
of Coll. VI 16
of Coll. VIII 7

of Theon’s edition 25
Origen the Christian
107n364
Plotinus 38
Ptolemy 17-8, 17n52, 20n64, 80,
96-8
‘small(er)’ / ’big(ger)’ 17-20,
124-5cn67
Theon 78n270
Theon(?) 60
see also isagogical questions;
reading
Topun &ig Ke(potkoua see isagogical
questions (division)
t6mog  9n25, 85
ava?\.\)ousvog témog 9, 9n25,
10n27, 14 15, 62n207
uc‘rpovouonpevog ronog 14, 20
yevee wnl.oyucog tonog 9n25
nepl dvohoyiov 1onog  9In25
tranquillity of mind 49, 49-
50n166
tpdmog tiig dibaokaliog see isagogical
questions (method of instruc-
tion)

105, 107,

unclear (= obscure) see isagogical
uestions (dooeio)
\)no(éemg see isagogical questions
(theme, subJect)
070 molov pépog ... dvdyeton see
isagogical questions

vision, theory of see optics; Stoic
vita 38, 38n129, 41, 41n135,
41n136, 46, 48, 89
catalogue 91, 124-5cn67
Willem van Moerbeke 45n148,
52, 52n173, 97

Xenocrates 110, 131cn357
xpfowov see isagogical questions
(utility)

OpEAeLa etc. see isagogical questions
(utility)

Zeno of Citium 21n71
Zeno of Sidon 23n76, 58n190
Zenodorus mathematicus 116
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