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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 11.37.5, 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 seminaire Les philosophes et 
la philosophic 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 Maenpaa 
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. 1 (It should be kept 
in mind that astrology, not always rigorously distinguished from 
astronomy in the modern way,2 was viewed as a mathematical 
subdiscipline.) 3 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 I 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. Sm;cinct 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' (to til~ acrtpoA.oy{a~ OVOI!<X oi. ~LEV 
nal..awl. ~~~7tCo totE til~ anotilicr~L<Xttlci\~ Ei~ tou~ "EUTJV<X~, ~ eotKEv, V..SouO"TJ~ £nl. til~ 
vuv lC<XM\lllEVTJ~ acrtpOVOill<X~ E<pEpov, oi. OE VEcOtEpot OtEMVtE~ tOUVOil<X ti]v JlEV tO.~ 
lCtV~O"Et~ t&v oupav{rov E1tt0"1C01tOUO"<XV acrtpOVOJll<XV lC<XAOUO"t, ti]v of: 7tEpt tO. 
anotEI..ou)lEV<X E~ aut&v Otatp\poucrav acrtpol..oy{av io{~ E7tOVOJla1;;oucrt.) 
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has not been noticed by reviewers4-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, 5 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 exceptions6 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; 7 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. 

5 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 /ntroductio 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 Mathematike 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 ( diadoche), though not necessarily 
in an institutional senseR (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' /ntroductio. 

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 philosophyY 

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. 'mathematiques' (but cf. below, n. 325 and text 
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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. 10 (1) The theme, aim or 
purpose (crK07tO<;, 7tpayJ.La or im68Ecrt<;) of a particular work, also 
designated the intention or project (7tp68Ecrt<;) of the author or his 
book; 11 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~t<;) of such a corpus which may or 
may not be the same as the most advisable order of study ( 'tcl~t<; 'tfj<; 
avayvwcrEw<;). Such a 'tcl~l<; may also apply to the contents of an 
individual work. (3) Its utility (xpfJcrtJ.LOV, rocp£A.na etc.) l2 (4) The 
explanation of its title (at nov 'tll<; E7ttypacpil<;). (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 
Isagoge 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 
l.3.1095a11-3, 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', Kilt 7tEpt !lEV alCpOiltOU, Kilt 1tiD<; cX7tOOEKtEOV, Kilt tl 
7tpott8E!!E81l, 7tE<pPOt!luiu8ro toollihll. 

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 (xpftut!!OV) aspect of the arts and sciences from the cognitive. Cf. also 
below, n. 72. 
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authenticity (yvilcrwv). (6) Its division into parts, e.g. books or 
chapters (~uxipem~ or 'tolllJ Ei~ KE<paAaux or 'tJlllJla'ta or JlEpTJ). (7) The 
question to what section of a particular (sub)discipline or literary 
(sub)genre it belongs (u1to 1to\ov JlEpo~ ... avaynat). (8) The clarity 
or lack of clarity (acra<pna) of the author, or of the text, and the 
reasons for this acra<peta, which is linked to the issue of the 
manner of presentation, or teaching ( -rp61to~ -rf\~ ~t~acrKaAia~). (9) 
The qualities required of the student, and/ or of the teacher. ( 1 0) 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 g;rammatikos; 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. 12a 

12• See now also Barnes ( 1997) 48 ff. 



CHAPTER TWO 

PAPPUS' COLLECfiO 

11.1 Introduction 

The Greek text of Pappus' ~uva:yrorfl 13 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 ATU.t.Jla'ta because of 
the additional assumption involved. 14 It is priceless because of the 
information concerning otherwise lost works it provides. 15 

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 :Euvayroyi] in book-titles ("collection of material" 
or "epitome rei tractatae") see Mansfeld and Runia ( 1997) 323-4. Also Prod. in 
Tim. 2. 76.23-8 Diehl, who promises to provide a cruvayrorhv tffiv npo~ tov Tijlatov 
Jla9ru.Latuc&v 9eropTtJ.latrov 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 adsumitlf¥', Hultsch [1876-8] 3.2.66, his italics), not in the 
new LSJ, should not be Jnfused 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) l.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,l7 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 
Ill, dedicated to a certain Pandrosion, speaks of what he will offer 
f.v 'tfP 'tphcp 'tOU'tQ> Til~ :tuvaymyil~ ~t~A.icp, '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: Tia1t1to~ f.v 
MTtxavtKa'i~ eicraymya'i~, 'Pappus in his Introduction to Mechanics', 
in Arch. De sphaer. et cyl. 3. 70.6 Heiberg, which indicates that it 
circulated on its own. 18 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' Sunagoge in the whole of the extant literature in 
Greek. 19 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 Vis dedicated to Megethion.21 

(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. VIII. 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 Coli. VII different from the one we have. But note 
that Eutocius' reference is to 'Pappus and some others' (llunnoc; Kat etepo{ ttvec;, 
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 I22 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,23 as for instance the dedication/introduction to book 
III 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.24 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. 
23 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 KaAOUJlEVOc; avaAUOJlEVOc; (scil. 
-r61toc;) ... Ka'ta CJUAATl'lflV, 2.634.3-4 Hultsch.25 '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', -ri]v 'tOtaU'tllV E<poOov 
avaAUCJlV KaAOUJlEV, oiov ava1taAtV AUCJtv, 2.634.17-8) and the 
apodictic way down, is defined at some length, so what came to be 
called the CJK01toc; 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 (XPllOlJlll, 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, 
Sll'tllnKov -raA.ll8ouc;, o KaA.ehat 8eropllnK6v-7toptonKov -rou 7tpo-ra-
8£v-roc;, o KaA.e'i-rat 7tpo~AllJlanK6v). Following Maenpaa, one may 
say that Analysis may yield an absurd, i.e. negative outcome; if 

25 See Panza (1997) 383-4 on Pappus' expression KU'ta auAAllljltV, which 
means something like 'as I summarize it'. For the formula avaA.uollEVO<; 1:o1to<; 
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 1:01to<; 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: 1:ov 
't07tOV 1:ouwv (cf. below, text to n. 301). Ptolemy refers to the contents of books 
III-IV of the Apotelesmatica as the yEvE8A.tuA.oytKO<; 1:01to<; (Apotel. 213 Boll and 
Boer, lines 5-6 of the apparatus). Iambl. in Nicom. 56.18 Pistelli speaks of the 
7tEpl. ava/..oy{rov 1:o1to<; {cf. Nicom. Ar. 2.21.2 at 119.19-20 Hache, who should have 
put 1:01tov in the text). Serenus 120.7 Heiberg states he wants to treat the 1:01to<; 
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' (yEypa.7t'ta.t) by three 
men, viz. Euclid 'the Elementarist', Apollonius of Perga,27 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 ('ta~t<;)2R of these for the most part 
lost29 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,30 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 EV tip avaAUOJlEVCJ> 't01t(Jl. This vague reference presumably 
pertains to one of the other works by Apollonius mentioned by Pappus (see 
below) as belonging to this t6no~ (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 
'AvaA.uoJlEVO~ t6no~. What may have happened is that Eutocius found the 
fragment without book-title (but perhaps with the indication ev liA.A.ot~ OE cpTJcn) 
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 ta~t~ at 2.672.4-14, on which Knorr (1986) 217-8. 
29 Lost: see above, n. 15; for Apollonius see also Hogendijk (1986). The De 

rationis sectione is extant in Arabic in two 13th. cent. mss. Qones [1986a] 510-1; 
also cf. Bellosta [ 1997]). The Oxford ms. was edited and translated by Halle ius 
( 1706); new trans! 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 bnypaqn1 (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 ('ta<; m:pwxa<; ... 7tpo<; E7ttOKE\j1W) 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. 31 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. 32 No lemmas are provided for Euclid's Data33 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 avaAUOjlEVO<; 1:01tO<; to be studied.34 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 (!lE1:U -r:l]v -r:&v Kotv&v owtxdc.ov 

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, m~ b 
n&nno~ ixuv&~ UltEOEt~EV EV tot~ d~ to 13ti3A.iov llltOj.!VTt!liXIJtV. 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 ( K!Xta avaAUUtV). 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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7tOtTJOtV), 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,35 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. I­
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.37 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.39 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.40 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 Mehrmiinner­
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, Ei !!Tt ttVE~ tiiiv trpo iutiiw 
altEtpoKaA.ot OE:vd.pat; ypaq~a.1; ... ltapatE9EiKmnv (viz. in Euclid's Porismata), and 
2.680.15-6, cruyKE;(OJPTtKUat OE EUU'tOl~ oi {Jpaxv trpo ryjliiJV epJlT/VEVEIV [the only time 
this verb occurs in the Collectio] tO. tomuta KtA. Jones ( 1986a) 2.404 believes that 
oi ~pa;cu ltpo iJ!liiiV refers to "writers on algebra", but the term EPJ.LTJVEliEtV 
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 (tou ltapa rolt; trp(hEpov 
avayqp<XJ.LJ.LEVOU [scil. A.6you]). 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 Dorrie 
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 acr'tpOVOJlOUJlEVO<; 1:07IO<; 
as it is called at 2.4 74.2 Hultsch. Obviously this expression is 
analogical to avaAUOJlEVO<; 1:07IO<;. 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' 
(Ou)amcovnov) the acr'tpOVOJlOUJlEVO<; 1:07IO<; 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 (1:rov E~ll<;, 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.41 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. 42 

The remark about these other teachers of mathematical astro­
nomy is of further interest because Pappus clearly refers to written 
sources, 43 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 It 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 I:<pa{puca sind mehrfach benutzt" (Ziegler [1949] 
1100); e.g. 2.506.21, £v8aoE otov·ta{ nvE~. 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 avaAUOj..LEVO~ t07tO~, 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.4'' 

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.46 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. 

46 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 lOth cent., 
and that the other Pappus mss. are its descendants). It states that the 
book contains solutions of 'what is in the small astronomical [?] ', 

f.v tip JltKpcp acrtpOVOJlOUJlEV<p. Scholars have suggested that the 
substantive t01t<p should be supplied with the participle acrtpo­
VOJlOUJlEV<p, 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 (Mathematike 

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 Colt. Vl, 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. 
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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 Mathematike Sun taxis, 48 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.49 At 1142.11 we 
read: S£SetK'tat jlEV e£rovt EV 'tcp U1t01!Vi!lla't\ 'tOU MtKpou acr'tpOVOjlOU, 
'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.50 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.51 But how, believing Mogenet is right, are we to 
explain the mistake? 

The title of the Mathematike Suntaxis">2 is given as follows in the 
Sud a lemma on Ptolemy (II 3033, 4.254. 7-8 Adler): 'tOV M£yav 
acr'tpOVOjlOV Tl'tO\ O"UV'ta~w.53 The first of these alternatives makes for 
a nice contrast with MtKpoc; acr'tpOVOjlO<;. 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. 1). 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 llEyav 
ucr-rpov611ov, per errorem ad lltKp6v rettulit"). Theon's text is "On oe it EA 7tpo~ 
tfJV AM llElSOVa A.Oyov EXEl ll1tEp i1 {mo EeA 1tp0~ 'tlJV U1t0 MeA, od~OilEV oihm<;. 
Anonymus' (3.1142.9 ff.) "On oe i1 re 1tp0~ eK llElSOVa A.Oyov ExEl ll1tEp i1 U1t0 rze 
1tpo~ ti!v u1to KZe, oeOEtK:tat 11ev 9£rovt K:tA.. 

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.54 

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 
Mucpo~ acr'tpov611o~ 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 Eicrayrorll ft ia'tpO~, 
presumably the work entitled 'la'tpo<; 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' (ocr'tt~ avaytVOO<JlC£1 'tO PtPA.iov 'tOtho rrpo 'tll~ J1t:yaA7J\; 

54 See the chapter De astronomia, Cassiod. lnst. 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 (eA.attrov) and major (J.l.Ei~rov) 
are equivalent to J.l.tKpo<; and J.l.Eyac;, or J.l.EyaA.oc;; for J.l.Et~rov and eA.attrov = 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 Kuhn. For Galen's reference see his De libris propriis 
19.8-9 Kuhn = Scr. min. 2.90.4-13 Mueller; the text of the criA.A.u~o<;, transmitted 
here as faATIVO<; 'latp6c;, should presumably be emended to faATIVOU 'latp6<; (for 
examples of such titles see e.g. Oliver [1951]). The title 'latp6<; is safe. 
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7tP<X'YJHX'tet<X<; K'tA.) 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' .57 This surely was 
an introduction to the Republic; MtKpa 1toAttet<X would have been a 
suitable title for it. Philoponus in the first sentence of his Comment­
ary on Nicomachus' /ntroductio arithmetica says that this work has 
this title because it comes before the MqaA<X apt8Jlll'ttKa.5R Photius 
too, Bibl. cod. 187, 142b Bekker, tells us_that Nicomachus' Introductio 
came before the Theologoumena (1tpo 't<XU'tll<;). The brief anonymous 
Prolegomena to Nicomachus' /ntroductio59 reports that Nicomachus 
wrote another arithmetical treatise to which he gave the title 
MqaAll 'AptSJlll'ttKll Tl'tOt 8wA.oyoUJlEV<X.60 The same Prolegomena 
moreover also refers to the MqaAo<; acr'tpOVOJlO<;, evidently 
Ptolemy's Sun taxis. 61 

In view of these parallels the hypothesis that the M tKpo<; acr'tpo­
v6Jlo<; was studied before the M£ya<; acrtpoVOJlO<; 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 McyaJ.:rt cruv't<X~t<; of Klaudios Ptolemaios' ,63 so he at any rate 

56 See further below, pp. 123-4, complementary note 56. 
57 Dam. /sid. Fr. 109.12-5 Zintzen ap. Suda s. v. Epiktetos, E 2424 (2.36. 7-8 

Adler), cruvE-ypchvato fllKpOV PtPA.iowv nEpt t&v f:v noA.ndc;t tft flE-yaA.n KEKOf-11jiEUf-1Evrov. 
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 

0EOAOYOUflEVU tft<; apt8f-11lttKft<; (this is the title in the mss.) falsely ascribed to 
Iamblichus; ed. De Falco (1922). In this compilation the title is 0EOA.oyoUf-1EVU 
at 17.14, while passages from book II are quoted with the title 'Apt8f-111ttKll at 
42.1 ff. and 56.7 ff. De Falco. Abstract at Phot., Bibl. cod. 187, who gives the 
Eltlypacpl! as NtKOflcX;(OU r,pacr,vou apt8f-11lttKWV 8EOAOyOUflEV(t)V PtPA.ia P'' 142b 
Bekker. This title is probably to be translated 'Arithmetical Theology'; for 
8EOA.oyoUf-1Eva in the sense 'theological doctrines' cf. D. S. 1.23.7, 1.29.6, 1.86.3, 
3.61.6, Plu. de Is. 367C (SW 2.1093), S.E. M. 9.56, to quote only parallels from 
pa~an 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. 64 His contemporary 
Asclepius, also a pupil of Ammonius Hermiae, likewise refers to 
Ptolemy's work by this title: Kat ocra etprrcat EV 'tCfl 7tpomp ~t~A.icp 'tf\~ 
MeyaA.11~ cruv'ta~Ero~, in Met. 359.32 Hayduck.65 

The expression EV 'tCfl JlllCPCfl acr'tpOVOJ.lOUJ.lEVq> in the Pappus mss. is 
best explained as a conflation of Pappus' formula acr'tpOVOJ.lOUJ.lEVO~ 
't01t0~ and the designation MtKpo~ acr'tpOVOJ.l0~. 66 The title MtKpo~ 
acr'tpOVOJ.lO~ 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 JlEya~ 
and JltKp6~ were also occasionally used to distinguish from each 
other individual works which otherwise would have had exactly 
the same title.67 

II 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 crK07tO~ or 
im68Ecrt~ 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 7tEptoxfJ). Utility is 
mentioned quite regularly, e.g. 1.30.21, ro<pEAEta 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 (XPllGtflOt) for the 
study of the ancients (1tpo~ 'ta~ 'tOOV 1taAatrov avayvrocrEt~), but also 
three others which one finds with the ancients, and younger 

64 On the title Meyicrtl] cruvta~u; (whence Almagest, via the Arabic) see 
Neugebauer (1975) 2. 836-7. 

65 I note in passing the expression btl. IJ.Eyaft..at~ cruvta~Ecrtv at Herodianus 
1.6.8, meaning 'by large subsidies'. 

66 Thus Jones (1986a) 2.378. Note that ucrtpOVOIJ.OUIJ.EVO~ may mean 'a 
practitioner of astronomy' (D.L. 1.34, otOE o' autov [sci{., E>aA.T]tU] ucrtpo­
VOIJ.OUIJ.EVOV Kat Ti11rov-who calls him a crocpov ucrtpov61lTJila) so comes quite 
close to ucrtpOVOIJ.O~ (the middle voice is equivalent to acrtpOVOIJ.OUV, cf. Plato Tht. 
174a). The Suda lemma on Manetho (M 143, 3.318.9 Adler) ascribes to this 
author 'ArtotEA.EcriJ.attKa Ot' E7tOOV, Kat &A.A.a nva acrtpOVOIJ.OUIJ.EVa, and s. v. Por­
phyry, n 2098 (4.178.29-31 Adler) tells us that Porphyry wrote numerous other 
works, Kat IJ.UA.tcrta acrtpOVOIJ.OUIJ.Eva· EV ot~ Kat EicrayroriJv acrtpOVOIJ.OUIJ.EV(J)V EV 
~t~A.im~ tptcri (Porph. 418T Smith). 

67 See below, pp. 124-5, complementary note 67. 
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authors have discovered four more'. fiH 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.69 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, !lEta tlVo<; Ellf\<; E7t£~£pya.cria.<;). 

Compare further 1.304.10, to XPTt<JtllOV Kat ~tc.ocp£AE<; which also 
holds for mathematics as practised and used by humans;7° 2.676.1 
ff., XP£ta. of book II of Apollonius' Conica; 3.1022.3-4, mechanics, the 
subject of book VIII, is in many ways t&v EV tel> ~ic:p XPTt<Jt!lO<; (cf. 
3.1024.12 ff., list of useful mechanical arts), 71 and of major 
importance for physics; 3.1046.26 ff., XP£ta. 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, 
£n£ypmva.v o£ ·mum N £U<J£t<; uno f:vo<; t&v dprw£vc.ov. Title given by 
Eratosthenes, 2.662.15-6 oi ()£uno 'Epa.tocr8£vou<; E7ttypa.cp£vt£<; T6not 
npo<; llE<JOtllta.<; (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 (A.oytKOV) 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 ton. 314. 

69 For more details see below, Appendix 2, pp. 117-9. 
7° 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 techne at e.g Olymp. in Grg. ch, 12.1, 70.7 ff. Westerink 
( SVF 1. 73, where also other parallels; add e.g. So pater Schol. ad Hermog. Stat. 
5.4.6-7 Walz, Olymp. in Grg. ch. 2.2, David Prol. 44.5-6 Busse): Z{Jvrov OE <pTJCJlV 
on tEXVTJ ecrti crUCJtTJilll EK KlltllATJ'IfEWV cruyyE"(UJlVIlcr~vrov ltpO~ tt t~ d>xPTJcrtov trov 
ev tip {3icp. For the very common formula XPfJCJlJlOV/Jl!lltpo~ tov ~iov see e.g. Dissoi 
logoi 90 9.1 DK, 2 p. 416.13-4, Xen. Mem. 2.7.7 and 4.3.7, Arist. EN 10.l.l172b4-
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', x.npoupytKov) 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. 73 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 (crUV'toJ.lcO'tl::pov Kat cracpEcrn:pov avaypa:ljlat) 
than his predecessors. 74 

72 Cf. Ptolemy's distinction between two ways of pracusmg canonics, 
Harm. 5.25-6 During, ~t6vn tft XEtpoupyllcft xpf]uet versus eerop'J1tl1CO>tEpov. 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 uuvto~tmtepov Kilt 

uucpeutepov 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. 
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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 Elements7 5 

Proclus several times refers (often in critical terms) to earlier 
authors or commentators (mxA.a.toi, or e~T)rrlta.i) dealing with Euclid 
or with issues that are relevant to the interpretation of the Elements. 76 
Occasionally names are mentioned. Heron 77 and Pappus are cited 
several times.78 The mathematician Geminus (1st cent. BCE/CE) 79 

75 Ed. Friedlein (1873), trans!. Morrow (1970). 
76 E~llYTitut 189.11-12, 200.11-7, 209.11-3, 328.15-6, 1taA.aw\ 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 Prod. 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 ,qeneral 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: oi. 7tEpl. 
"Hprova l((lt na1t7tOV 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 Colt. VIII, 3.1106.13-5 
refers to his crx6A.tov (i.e. Commentary) on book I of the Elements. 

79 From Geminus' reference to Chrysippus cited Prod. 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 
Simp!. in Phys. 291.22 ff. Diets) 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,so but these references do not derive from a 
Commentary but from the treatise On the Ordering of the Mathematical 
Disciplines (TIEpt tile; to>V Jla8ruuhrov ta~Eroc;), in which also specific 
mathematical treatises were discussed: Euclid's Elements, perhaps 
the Data, and certainly works by Archimedes, and Apollonius on 
conics.Bl 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. 82 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 liquet 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 titv tOlllUtTJV civaA.ucrtv b fEJ,.livoc; opt/;OJ.lEVO<; 
q>TJcrtV "civaA.ucric; (crnv cinooEi~Ewc; d)pEcrtc;" 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 (iv tip EKtcp ti\c; t&v 
J.lU!hJJ.Latwv eEwpiac;). 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 K UKAtKlt 
eEwpia, is now rejected in favour of MEtewpa, see Todd ( 1990) xx-xxi. 

82 Six explicit and laudatory references to Porphyry: 156.24-27.1 Friedlein 
= Fr. 257T Smith (ocra lCUl b q>tA.Ocroq>oc; nopq>upwc; EV tote; l:UJ.1J.1l1Ctotc; [i.e. the 
l:UJ.1J.1tKtai;TJriJJ.1ata] y£-ypaq>Ev Kal. oi nA.Eicrtot t&v OA.atwvtK&v Otatattovtat), 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 mailiematical exegetical 
tradition, cf. O'Meara (1989) 170-1; for Porphyry's influence also Mueller 
(1987) 311-3. 

83 See e.g. Heath (1926) l.l9-27;Jones (1986a) 2.10-11 on Pappus. 
84 Extracts Woepcke (1856), see quotations at Heiberg (1891-3) 2.120-4; 

trans!. 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, 85 and practically ignored by 
historians of philosophy.H6 

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.H7 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' (ev 'ttO"tV avnypo:;po"ic; 
7tpOOKEttat £v ti\ E7ttypo:<pi\ to EK tile; 8£rovoc; EKOOoEroc;); similarly 
Schol. IV.4. In fact a number of mss. that are still extant tell us that 
they are EK tile; 8£rovoc; EKOOoEroc;. 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' (8£8nKtat TJ!llV £v ti\ EKOOOEt trov 
:L-rmxdrov 7tpoc; tip t£A.n tou eKtou ~t~A.iou, 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 Fihrist 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. 

86 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.BB A number of fragments of Simplicius' Com­
mentary on book I of the Elementil9 have survived in the medieval 
Latin translation of an Arabic Commentary on books 1-X ascribed 
to Anaritius (an-Nayrizi, 1Oth 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.91 

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 

88 Ed. Menge (1896b); see below, Ch. VIII. 
89 See below, p. 126, complementary note 89. 
90 Mentioned at Fihrist 7.2, Dodge (1970) 2.635 (cf. Suter [1892] 16). Critical 

ed. of the whole Latin trans!. 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 overview93 he proved that several passages in 
the Scholia vaticana on this book indeed correspond to passages in 
Pappus' work.94 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.9·' 

Subsequent to his first monograph on and publication of the 
scholia, Heiberg found further scholia in other mss., one of which 
is quite early.96 Here Schol. vat. X.62 is ascribed to 'the divine 
Prod us' _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.9R She attributes 
Schol. vat. X.1 and X.135 to Proclus (who she thinks would have 
used the in her view unreliable lamblichus) because of a "Zug von 
pythagoreischem Mystizismus " which as she believes does not fit 
the sober Pappus.99 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. 
VII.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. 
95 Thomson (1930) 57-8. 
96 Published and discussed Heiberg (1903) 328-33, 334-52. 
97 Text Heiberg (1903) 341, no. 17; discussion ibid. 345-6. 
98 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. 

99 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. 
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series' (cretpa<;, 5.362.12-3 Heiberg). It has to be admitted that the 
term crnpa 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' .1oo 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 Nco­
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, 101 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 II-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, 102 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. XII.2 is proved to derive from his Com­
mentary on this book by a remark in Eutocius. 103 

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

1oo 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". 
103 Eutoc. in Arch. De sphaer. et cyl. 3.28.16-7, Etpl]tat bE x:ai llamtcp d~ to 

imoJ.lVl]J.la trov l:tmxdrov. 
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 11-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 (XPll<HJlOV) and 
the subject or purpose (mcon:6c;) 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' .105 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. 111.1 only describes the mcon:6c;. Schol. vat. IV.l 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 mcon:6c;), and 
equally implicitly deals to some extent with its utility: what is at its 
end forms 'a contribution to astronomical theory' .106 The very first 
word of the quite extensive Schol. V.l is mcon:6c;: the subject of the 
book is the treatment of mathematical proportions (avaA.oyiat, a 
term which subsequently is explained at some length). Utility is 
also mentioned, though again implicitly; we are told (5.280.2-7) 
that the present book is 'common' (Kotv6v) 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 crKon:6c;', the scholiast continues, 'but some say 
that the book is the discovery of Eudoxus, 107 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). 

105 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 £mypaqrfJ. 1011 A fourth such issue is discussed, explicitly this 
time, at the end, viz. the division into parts (282.2-10, 'tllc; 'tO'U ~t~Aiou 
Otmp£cwoc;). The book is divided into two parts (OtXU &r(lpTJ'tat), the 
first of which provides the OtOacncaA.ia 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'. I09 This comment recalls Porphyry's justification of his 
systematic arrangement of Plotinus' treatises at VP 24, 110 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. I need not be discussed, as we have Pappus him­
self. Ill Schol. vat. XI. I lacks technical isagogical vocabulary, but it is 
about the contents (i.e. crKo7t6c;) 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, 112 because 
both are concerned with the knowledge of magnitudes. So they 
connected them, converting them so to speak into a single study 
(7tpayJ.la't£ta), 'because, as has been said, they deal with the same 
thing'. This is an implicit description of the crKo1t6c; 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. 

108 See also below, pp. 126-7, complementary note 108. 
109 OEl yap EltlltUV'tO~, ro~ etpl]tat, 7tptly1J.U't0~ (isagogical terminus technicus) 

ti)v t&v an')...ii)v i]ycicr6m otoammA.iav. 
11° For the rule in question see Mansfeld (1994) 112-3 n. 195. 
111 It 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. 
112 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. I. 
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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 residua 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 IlEpt n:apa86~rov llllXUVllllU'trov 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 Sunagoge.ll3 

113 Seejones (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 Colt. 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. VIII., 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.IJ4 

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 <JJCo:n6c;. 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' 115 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 £:ntypaqrfl, in a way 

may indeed be a designation of Colt. 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. 

114 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 seconded. 
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.l.ll6 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. 117 I have italicized the word 'systematic', since 
Pappus' remark at the same time pertains to the ordering ('ta~t<;) of 
the contents. 

Repeating the main issue of the previous paragraph at the 
beginning of§ 2, Pappus goes on to deal with the XPTtcrtJ.toV: '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. 11R 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. 119 Therefore 'the Pythagoreans and the 

116 See above, text ton. 108, and below, pp. 126-7, complementary note 108. 
117 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 Diodes (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 ton. 170), by Ptolemy (cf. below, text ton. 231) and 
by Theon (below, text ton. 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 taro~ 
nvittOV'tO. 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.I20 
And in geometry it can be neutralized in a scientific way. 

§ 4 deals with the isagogical issue of the 'arrangement [i.e. 
systematic ordering, ta~t~] 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 [ O"K07tO~], 
profit [XPftO"tf..LOV], and divisions UhaipEcrt~ d~ J.lEpTJ] 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. 12I 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 It 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 
Jinem, 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)', OUVIltllt OE Kill pl]tov KlllliAoyov OEOOJlEVOV 
dvat, ro~ AEYEl na1t7tO~ EV apxj\ tOU d~ tOt' EuKAEioou. to JlEV yap pl]tOV Kill OEOOJlEVOV 
f.crtiv, ou navt~ o£ Kill to OEOOJlEVOV p1]t6v f.crttv. 

121 For philosophy in the Sunagoge 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 Sunagoge. 
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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. 122 

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, 124 for books 1-111, a certain Attalus for books IV-VII (and 
VIII, I presume) after Eudemus' death. 125 

122 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) l.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) l.xiv-v and xxviii-xxxiv esp. for books V-VII. For Apollo­
nius' dates see Toomer (1970) 179-80 and (1990) l.xi-xii: his son and messen­
ger was an adult, and Philonides is allowed to see the work (proem to book 
II; see below). 

123 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, Prod us, Hypsicles (i.e. Elem. XIV), Marin us, 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. Here. 1044 Fr. 25.4-5, see Gallo (1980) 33 and 36. 
125 The proems to books I-II 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 ( 171 0). 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) l.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 (m::ptEXEt ... 'tO 
7tponov [scil., ~t~A.iov], ... 'tO Se{m:pov, 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 (yEvtK'i)v l((lt avayK:aiav 
xpciav) of the contents of book II is emphasized. Book III contains a 
great number of theorems which are useful (xpflcrq.ta) for the 
synthesis of solid loci etc. 126 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. 127 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 ton. 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.12R 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. 129 

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] l.xii n. 2). Attalus writes to his unknown dedica­
tee that he has sent the book of Aratus which he has corrected (to ... tou 'Apatou 
[3t[3A.iov E~aJtECJtaAKUJ.lEV amlhop8CtlJ.lEVOV ucp' iJJ.lmV, and a little later: ti]v lh6p8CtlatV 
tou [3t[3A.iou), plus his interpretation (E~11Y~atv) which makes Aratus' views 
agree with the phenomena. 

129 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 
KE<paA.auo811 7tpo8-ftA.rocnv, a 'preliminary heading-like clarification', 
i.e. one listing in a clear way the main themes. The substantive 
7tpo8-ftA.rocrtc; ('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 LSJ. 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 books130 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.l32 That to book IV 
(2.2-4) on the other hand is quite substantial. Apollonius writes to 

130 I 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 Attains, 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 (1teptEX£t o£ 'tOtho K'tA.)' 
which fall into three sections (2.2.13 nept 'tOU OeU'tEpou, 2.22 'tO J.U~V'tot 
'tphov). 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 useful for solving problems to be discussed in book 
VIII, which is to follow. 

IV 2 Eutocius' Commentary on Apollonius' Conica I-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), 133 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 (11-111) to extremely short (IV), the pro­
logues to books 11-111 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 Archimedes134 written by Heraclius. This 
Heraclius (or Heraclides) 135 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,l36 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 I:tmxEirocru; t&v KOVtK&v, i.e. Apollonius' 
Conica, thus showing that it is earlier than his own work. 137 The 
term crtotxEirocrt<;, 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, 138 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. 139 But the fact 
that both these men do discuss Apollonius' explicit criticism of 

225-6, 229-31, 233-8, Toomer (1990) l.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. eire. 3.228.20-1 Heiberg, 

where the Vita is also cited. 
136 It may also be found at the beginning of the Commentary on such a 

work, as in Olympiodorus' Commentary on the Alcibiades maior: the yf.vor; tou 
cptA.ocr6cpou at in Ale. 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. 

138 For Geminus see above, n. 81 and text thereto. 
139 Above, 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.I40 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,I4I for the benefit of beginners ('ra aa<pEO"'tEpa 
7tapan9EJlEVo~ £v -rip P'fl'tCJl ota -rf)v -r&v EiaayoJ.!EVrov Et>Jlapdav), 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 crx6A.ta worth anything written 
by those 'before us' (7tpo illlffiv) 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 ( aa<p&~ 
... owcVUJ.!EVa), 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. 
141 For Eutocius' methods see above, nn. 27 and 39, Knorr (1989) 237-8, and 

Decorps-Foulquier ( 1997). 
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clarity for those who read it, especially in his, Eutocius', edition, 
and confesses that it does not lack [earlier] crx6A.ta, for what is 
lacking (viz. in Apollonius' exposition) is filled out by what is 
written in margine ( ai 7tapaypa<pai) .142 The method of proof through­
out the book is by reductio ad absurdum, also used by Euclid, 
Aristotle, and Archimedes. 'Not lacking in [earlier] crx6A.ta': 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 (avaytVromcovn) 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 ( avayvro8t oilv mum £mJ.u::A.&~), 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; 143 Ammonius, as is well known, liked and used the 
rigid isagogical schemes. 144 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). Sere nus tells us he wrote a Commentary on 
the (first book of the) Conica (lost as well)' 52.24-7 Heiberg: w<; EV 'tOt<; Kwvucot<; 
[Apoll. 1.15] odKvumt ... Kat illlEt<; £v 'tOt<; Ei<; a{mx imo1.1vfJvacrt yEWilE'tptKiii<; 
anEOEi~allEV (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, 145 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 EK:Oocrtc; 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, 146 lived and worked in far-away Doric-speaking 
Syracuse, and shows no interest in new-fangled modes of 
presentation. 

145 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 revisec! 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 earliestl47 of Eutocius' Commentaries, 14R 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' (£v 'tOt~ 

npoOlpiozpou ITept mpa'ipa~ Kat K:uAiv8pou, 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' (ou8£va 'tOlV n:po fJJ.l&V a~iav EUprov <JUV'ta~tv 

Ka'taP~::Pf.:rw£vov), viz. dealing with this book. He repeats this: no 
one before has approached this subject (un:68~::crtv; 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 ( cracp&~ EK8£cr8at '!a ... 8ucr8~::ffipTtm) .149 Also, the 
very first sentence of the introduction cites the En:typacpft ('!a ITept 
crcpaipa~ Kat KuAiv8pou 'ApxtJ.lft8ou~), 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 <JK:on:6~ 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 (ypUJ.lJ.la); 'if it has not altogether missed its aim' 
(ei 8£ 'tou <JK:on:ou JllJ n:aV'tll btaJ.lap'tavov), its author will try to write 
on other Archimedean works as well. 

Clearly the Commentary on book I did 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 ( cracp&~ ... yeypaJ.lJ.lEVOlV) the 

147 Eutocius apologizes for possible mistakes due to his youth (3.2.12-3, Et n 
napa JlEAo<; lha VEO'tTJ'tU !p6Ey~OJ.1Ul). 

148 Ed. Heiberg (1910-5) vol. 3, Muegler (1972) with French trans!. The 
Commentaries on the De sphaera et cylindro and the De dimensione circuli have 
been 'edited and collated' (h:oocrEro<; napavayvrocr6dcrTJ<;) 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. 

149 Clarity and clarification are often at issue, see Heiberg's index ii, 
3.437, S.VV. OUijl~VElU, OUij)TJVl~O>, OU!p~<;. 



46 CHAPTER FIVE 

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 Collectio150 he speaks of Pappus' 7tp68£cru;, his authorial 
intentention (3.70.9, cf. 7, 7tpof.8£-ro). At 3.150.13 (cf. 152.14) he speaks 
of the 7tp68£crt~ of Archimedes in the De sphaera et cylindro. At 
3.132.5-18 he is concerned with the clarification (cra<pE<r'tEpq> ... AE~Et 
ypa<pOJ..LEV) 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, NtKOj.l'tlDll~ f.v -rep 
f.myEypaJ..LJ..LEVq> 7tpo~ au-rou ITEpt KOYXOttOrov cruyypaJ..LJ..Lan). So no doubt 
about the work's authenticity. 

The prologue (3.228) to the Commentary on Archimedes' opus­
culum De dimensione circuli151 is from our point of view also quite 
rewarding. Eutocius states that he will 'achieve his aim' (crJCo7t6~) 

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 'tO yqpaJ..LJ..LEVOV 
'ApxtJ..L"tlOn ~t~A.iowv KuKA.ou J..LE'tpllcrtv -rl]v f.mypacpl]v £xov, f.v i!> -rl]v 
7tp68tcrtV -ravOpo~ f.~ au-ril~ 'tTl~ f.mypa<pll~ yvc.opisoJ..LEV, '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 overoiew, 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 152 follows, who had said that this little book is 'necessary 
for the uses of life' !53 and so, we may add, already dealt with the 
issue of the XPtl<rtJ..Lov; 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. 
153 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 (ou XP~OtJ.lOV ... npoc; 'tOV 'ApxtJ.l~Oouc; 
01con6v). He refers back to his proem (3.128.19 ff.), where he has 
said-in fact by quoting Heraclidesl54_that this mwn6c; is con­
cerned with practical utility (Ot<x 'tac; tv 'tql ~icp xpda.c;). The 
criticism of Sporus of Nicaea and other later authors is mistaken, 
since all have ignored Archimedes' mcon6c;. 

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 (E~Eon 'tac; M~a.c; 
'tote; <ptAOJ.la.8EotV ava.A.£yeo8a.t K'tA.) from Ptolemy's De momentis 
(lh:pt po7tCoV), 155 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,t56 and tells us how 
one should set about this. 157 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 

154 Cf. above, text to n. 152. 
155 Lost; see Heath (1921) 2.295. The Eutocius text (incomplete) is Ptol. Fr. 3 

Heiberg; Ptolemy's treatise is also cited by Simp!. in Phys. 710.14 ff. Diels (= 
Ptol. Fr. 1 Heiberg). 

156 There is no chapter flEpt ponljc; in Aetius' Placita, though tenets of Plato 
and Aristotle on heavy, light, and pon~ (the latter in the Plato lemma only) 
are among the items treated Plac. 1.12 Diels, the chapter flEpt aro~tlitrov. 
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 Prod us see below, text to n. 383. 
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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. 158 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), 159 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, 160 but to the best of my knowledge we do not 
have any further information on whether such an edition existed. 

158 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. 

159 Heiberg's guess (1910-5) 3.447 s.v. 'Hpm,A.Eioa'i 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. 
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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) 161 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. 162 The fragmentary remains of his Comment­
ary, or comments, on Euclid's Elements have been mentioned 
above. 163 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,l64 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' ('ttl<; ev qnA.oaoq>{~ Ounpt~tl<; to 
llEytatov Kat avayJCato'tatov llEPO<; imapxn 'tO 1tepl. atapa~ta<;) .166 

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 ME'tpf!crw; spate 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 I ", 
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.t67 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, liuxcprovia). 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 U1tO 
1t0lOV j.lEpo~ ... avay£'tat). 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 Pneumatica 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 1tpo9eropia, viz. the verbal form 1tpO't£9eropTJ­
IlEVrov (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.t6R 

of Epic. Sent. 6 and 7 (ap. D. L. 10.140-1) on its head. 
167 Diels (1893) 107 = 245 n. 1 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: "friihestens am 
An fang unseres Zeitalters"). In the 1st cent. CE the main Hellenistic schools 
were still very much alive. 

168 Frs. 56, 57, 64, 65b, 66, 67 Wehrli. See Diels ( 1893), Drachm ann ( 1948) 
90-2, Gottschalk (1965). For the way in which Heron attempted to confirm 
this theory by experiments see Crombie (1994) 1.179-81. 



HERON OF ALEXANDRIA 51 

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. 169 He views it as 
his duty to bring into order (de; ta~tv ayaye1v) what the ancients 
have transmitted, and to add, or insert, what he has discovered 
himself. 17° This will be most useful ( ro<pEAEtcrSat) 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,l71 or of three of these, 
produce in some cases useful things that are indispensable for 
human life ( avayKawtatac; tip ~ic:p 'tOU'tql xpeiac;), 172 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, toutrov 8i18tacrecra<ptcrjlEvrov i#\c; ... ypa'l'O!lEV. 

Again, ta~tc;. 

VI 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 Pneumatica, viz. to earlier writers (to>V 7tp6teprov) who have occu­
pied themselves with autojla't07tOlTJ'tlKll because of its wonderful 

!69 Cf. above, text to n. 74, on Pappus who Colt. 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." 

171 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 autOJHX't07tOtTJ'tllCtl. 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' ( £v toutcp tip PtPA.icp ... ypa<pOJlEV), the 
latter 'in the next' (£v ... tip e~fl~ ... ypa<pOJlEV). 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: 173 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: 174 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),l75 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 ton. 193, and Ptolemy, below, text ton. 194. 

175 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 uti lis 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 Schone) starts with the 'traditional 
story' of the origin of geometry from measuring and dividing the 
land, a useful (xpw.Oort~) technique. 176 This utility led to a further 
development of the yf_vo~, 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 (avaYJCata~ ... unapxoucrrt~ 'tTl~ ... npayJlau~ia~) Heron 
has decided to collect the useful things described by his predeces­
sors (ocra 'tOt~ npo TlJlOOV EUXPT}<J'ta avay£ypan'tat), 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 ( £v 'tip npo 'tOU'tOU PtPA.iq>), the measurings of various solids 
have to be dealt with: difficult and so to speak paradoxical inven­
tions, ascribed to Archimedes by some historians ( nv£~ ... JCa'ta Ota­
ooxilv tO"'tOpOUV'tE<;, 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 "AA.A.ro<; (so this is an alternative to the first), and 
the third with the heading "Hprovo<; apxiJ 'tOJV 'YEWJlE'tpOUJlEVWV. 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 (ntoAqLaiou 
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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 
(EUXPllCJtOV Kat avayKatov). 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 to the theoretical disciplines of mathematics, esp. 
geometry (and stereometry: note that Heron uses the first term 
only) ;17R and utility, of course. 

VI 7 The Dioptra 

In the introduction to the Dioptra179 (188-190.23 Schone) we hear 
tones that by now must have become quite familiar. We hear of its 
manifold and indispensable uses (7tOAAU<; Kat avayKata<; ... XPEla<;), 
i.e. its utility, worked out in some detail in ch. 2: for daily life 
(1toA.A.ac; ... tcp ~icp 180 xpdac;), viz. its usefulness for irrigation, the 
building of walls etc.; for another mathematical subdiscipline, viz. 
astronomy (tTJV 1tEpt ta oupavta 8croptav) 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 

1:ou 1t1ivu Kat 1:ou Oecrnecriou Ouicrou 1:oov lhaoel;aJltvrov) is no more than a ja{:on de 
parter, and perhaps taken too seriously by Neugebauer (1975) 2.873. 

178 Cf. above, text ton. 112. 
179 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, IRI 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 (xpda<; again): an orderly and 
systematic division into parts. 

VI 8 A Theoretical Work: the So-Called Definitiones, i.e. Ta 1tpo 'tTl<; 

yEWJ.lE'tpucfl<; cnotxnroaEw<; 

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). 1R2 Here I 
shall of course restrict myself to the Heron ian 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 (Euauv61t'tOU<;, issue of clarity) to students, or because he 
says that his starting-point and whole orderly arrangement ( 'tTtV 't£ 

apxl]v Kat 'tlJV OAT]V auvm~tV) 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 't'lX ... 1tp0 'tTl<; YEWJ.lE'tptKfl<; (J'tOtXEtW(J£(1)<; rexvoA.oyovpeva, 

'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,IR3 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. 

183 Cf. below, pp. 125-6, complementary note 77 ad jinem. 
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The formula 'ta 1tpo (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 
Ta npo -rfjt; avayvmat:mt; 'tWV ~T)j.l.Olcphou ~t~A.irov, '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. Joann. 1.88: 'here we shall end what 
comes before the reading in class of what has been written' (au'tou 1tOU 
Jca'ta7tatHJOjlEV -ra npo -rfjt; avvavayvmat:mt;184 'trov yqpallllEvrov). 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' ( oi>'to~ j.l.EV o CJK01tO~ 
'tOOV E1tOOV Kat f] 'tU~t~. xapa.K't'f\pa qnAOcrO<pov npo 'tOOV aA.A.rov avayvma­
f.Uhmv £v8E"ivat 'tOt~ aKpoam"i~. in Carm. aur. pr. 4 Kohler). The aim 
( mco1t6~) is to turn the students into beginning philosophers, the 
order ('ta~t~) 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' (7tEpt 'tou 'ttva XPTJ Kat7t6cra npo -rfjt; avvavayvmat:mt; 'tll~ 
TioA.t'tEia~ TIA.a'trovo~ KEq>aA.ata Ota.p8pci>crat 'tou~ 6p8&~ E~T)youll£vou~ 
au'tftv). 1R5 Finally, we may mention Ammonius Hermiae who at 
in De int. 1.24-6 Busse refers to his Prolegomena, or rather 

184 For cruvavayvrocrt<; in Nicomachus see above, n. 69 and text thereto; also 
see below, n. 306 and text thereto. 

1&5 For details concerned with the practice involved see Mansfeld (1994) 
245, index s.v. 'reading'. For Theon(?)'s parallel title see text ton. 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 trpo t&v t6Jtrov a' (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 trpoOtaltopiat 
ttvE<; oA.iyat 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', f.v 'tOt<; npoAo.~~avo~£vot<; rij~ 
avvavayvroouo~ trov Kanryoptrov .IR6 

The terminus technicus 7tpon:xvoA.oyou~Eva, and forms of the 
verb 'tEXVOAoyE'iv plus 7tp6 are rare and mostly found in late 
authors. 187 

I believe that the formula ta ... 7tpo til<; yEw~E'tpucil<; crtotXEtrocrEw<; 
'tExvoA.oyou~Eva 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 1rpo 'tTl<; apt0~TJnJci1<; crtotXEtcOcrEw<;, 
'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 useful as a general 
introduction to geometry is beyond doubt. 

186 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 (ev toic; npotexvoA.oyO\J!lEVotc;) and 

1072.22-3 (£v tote; npotEXVOAoyO\J!lEVOtc; t&v ljiiXA!liDV), Ammon. in /sag. 21.7 Busse 
(npoA.eyo!lEVIX iltot npotexvoA.oyou!lEVa), Stephan us Ethn. 47.20-1 Meineke (ev tote; 
t&v £6vuc&v npotexvol..orfi!lacrtv Etp1Jtat), beginning of excerpt from the npoOeropia 
of Severus' Epithalamium at Phot. Bib. cod. 243, 366b Bekker (tcrroc; !lEV c'iv tip 
nep{epyov dvat OO~EtE to npo t&v tlttOaA.a!licov texvoA.oyeiv); 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 
OpticaiBB 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. 189 Heiberg argued that this is the authorized report by a 
pupil of his teacher's introduction to his exposition ("Lehrvortrag") 
of the work. 19° 

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 bnypacpft 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.191 The original version of Euclid's Optica is the most 

188 Both versions ed. Heiberg (1895). Heiberg (1882) 139 bases the ascrip­
tion to Theon on a scholion in Paris. gr. 2468: 'to 1tpooiJ.LtoV be tij~ tou 8erov6~ 
ecrnv E~T]yrlCJEro~. 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". 

189 Preliminary ed. with facing German transl. Heiberg (1882) 138-45. 
190 Heiberg ( 1882) 138-9, 145-6: the words aJtoowcvu~. h:oJ.LtSE ( 144.1), 

ecpucrKEV (144.9) do not apply to Euclid but to the lecturer: an example of what 
came to be called alto cprovij~. 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 alto cprovij~ [scil., of Zeno of Sidon]; for similar evidence 
concerning the Sceptical Academy see Mansfeld (1994) 193. For Marinus see 
below, Ch. VIII. 

191 For the physicalist aspects of the introduction to Heron(?)'s Catoptrica 
see above, Ch. Vl 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. 192 In conformity with the mainstream tradition of ancient 
geometrical optics Theon(?) too posits that the eye sends out a cone 
of straight visual rays. 193 In this context, however, it is important to 
note that the great Ptolemy in his Optica-only books 11-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. 194 

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. 
193 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. 

194 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) 
83-91, 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 trpo 'tOJV E1ncA.eiBou 'On:nJCrov, 
'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 7tpo ... ) in this context can 
be paralleled quite early, as we have seen above.I95 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. 

195 Ch. VI 8. 



CHAPTER EIGHT 

MARINOS 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.l96 Pace Menge 
(and the misleading title of Michaux's little monograph) what we 
have here is not a 'commentarius' .197 Though the first hand in 
Vaticanus graecus 204 (9th-10th cent.) has ll1t0j.IVT]J.HX d~ 'tfx od)Oj.!EVa 
Elll(AdOou~ a1to cprovil~ j.iap{vou cptA.ocr6cpou, the rubricated correction 
7tpo8Erop{a K'tA. for {moj.IVT]J.la K'tA. 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,l98 has been lost,l99 the 
7tpo8Erop{a (or 7tpOAf'YOJ.IEVa, 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.2°0 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 

196 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. Bib[. cod. 181, 126b-27a Bekker (p. 199 Zintzen), yEOJ!!Etpia~ OE Kat 
upt8!11]'tlri\~ l((lt trov &Urov !1Cl81]!11ltOJV Mapivov ... EO'XE OtOllO'l(ClAOV. According to 
Elias in !sag. 28.9 Busse he said 'I wish everything were mathematics', Oto Kat 
o qnA.Ocr01po~ Mapivo~ Ecpl]· d8E navta !!Cl8-rl!!ata ~v. For his interest in astronomy 
see below, n. 222 and below, p. 129, complementary note 260. 

197 Cantor ( 1907) 282, followed by Schissel von Flesch en berg ( 1930) 1761, 
rightly speaks of a "Vorrede". Michaux (1947) 67 ff. agrees. 

198 See below, n. 201 and text thereto. 
199 Thus Schissel von Fleschenberg (1930) 1761, Michaux (1947) 71, 

Sambursky (1985) 17. 
200 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'. UltO!LVTt!!Cl't(ll((l't(lAEtltOJV EClU'tcp l((lt uno8l]craupt/;6!1EVO~. 
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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: 202 the explanation of 
the title which involves that of the theme, since the term OEOO!lEV<X., 
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.2°3 The discussion of 
the theme, quite appositely, starts with a historical overview, with 
inter alia references to Apollonius' Inclinationes204 and his 'general 
work', i.e. probably the treatise called De principiis mathematicis by 
Heiberg,205 to Ptolemy, and to Diodorus (234.15-36.1 Menge),206 and 
branches out into a lengthy enquiry into the proper definition of 
the term OeOollEVov (see below). The XPllatllOV is discussed 252.20-
54.4: knowledge of the Data is indispensible for Analysis.2°7 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' (£v aA.A.ot~ ou:Opu:nm) .2os 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 

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

202 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). 

203 234.1-3 Menge, Opiihov OEt 9Ecr9at 1i 10 OEMJlEVOV · i:nma 1i 10 xfJ11crtJlOV 1Tt<; 
ltEpt 10U10'U ltPUYJla'tEta<;, EtltElV ° Kat 1phov UltO 1iva Eltl0"1~Jll]V avayE1Ul. 

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

205 Apollonius Fr. 51 Heiberg; see Heath (1921) 2.192-3. 
206 Possibly the Diodorus mentioned by Pappus Call. 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. 

2(JJ npo<; 00 10V avaA'UOJlEVOV AEYOJlEVOV 10ltOV (cf. above, nn. 25 and 27) 0 This 
agrees with the view underlying Pappus' sequence in Call. VII, viz. that the 
Data are the first analytic work to be studied. 

2~ One would very much like to know more. 
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students;209 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 (Eh:o'tro<; &v pT]8EiT] 
avayEcr8at oux un;o Jll<IV 'tlVU E7tlO'tTJJlT]V' aA.A.' d<; 'tlJV JCa86A.ou 
Af'YOJlEVT]V Jl<I8T]Jl<I'tl!CTJV). 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 ( O'tOtXfl(J)(llV avaA.unKi]v). 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.2 10 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.2 11 Two different divisions are given, 
the first of which distinguishes four parts according to the species 
of od)oJlEva: the n;piil'tov ... 'tJlTlJl<I [note that 'tJlTlJl<I by now is an 
isagogical terminus technicus] deals with the OEOOJlEVa JCa'ta 
A.6yov,212 the OEU'tEpov with those 'tU 8£crn,213 and the next with those 
'tip Et0Et.214 The fourth species, that of the JlEYE8Et OEOOJlEVa,215 though 
simple (an;A.ouv), is parcelled out among the others (JCa'tEcrn;ap'tat ... 
JlEpt!C&<;), mostly in the third section. 

209 See above, text ton. 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. 

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

212 Cf. Data, def. 2. 
213 Cf. Data, def. 4, 8. 
214 Cf. Data, def. 3. 
215 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 A.6ycp and SEcrEt OEOOj.lEVa, 
since the OEOOj.lEVa 'tip don are composed of these. 

A second, alternative (Kat aA.A.ro~) division into four parts is also 
described, viz. according to magnitudes in general, lines, planes, 
and theorems concerning circles. A similar 'ta~t~ (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' ('tpo7to~ 'tll~ OtOacrJCaA.ia~).2 1 7 This 
according to Marin us is not lCa'ta cruv8Ecr1V but 1Ca'ta av6.A.umv' 'as 
Pappus convincingly demonstrated in his [for us lost] Comment­
ary ('tot~ ... U7tOj.lV'Tli!CX01V) on the book'.218 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'' lCCX'ta av6.A.umv JCat cruv8Ecr1V. 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 19 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 OEOOj.lEVOV, to some extent at least depends 
on Pappus, one of 'the commentators he excerpted'.220 The 
historical information included there may well go back to him too; 

216 Michaux (1947) 48-51. 
217 See below, p. 128, complementary note 217. 
218 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. 

219 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. 

220 See above, n. 200. 
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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 OEOOJlEVOV and its relation to other 
concepts (viz. 1:£1:<X.YJlEVov, yvroptJlOV, pTJ'tOV, 7t6ptJlOV, <ha.Kwv, 
ayvroawv, a1topov, aA.oyov) 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 OEOOJlEVOV is found in the Collectio, but 
one may observe that the synonymous term oo8£v is briefly 
explained in the desciption of Analysis at 2.636.7-12. It is a mathe­
matical terminus technicus (o K<X.AOUatV oi U1t0 't:OOV Jl<X.8TJJl<i'trov oo8£v): 
'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 [1topta1:6v, cf. Marinus' 7tOptJlOV], which is 
what mathematicians call "given", the required thing will also be 
possible.'22l 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. 

221 Trans!. Jones ( 1986a) 1.84. It will be clear that this passage cannot have 
been Marinus' source. 

222 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 Marin us says 
that Pappus spoke about the parallaxes in conformity with what is been proved 
in book V of the Suntaxis', aKoA.oue~ toic; f.v til> 1tEI11ttCiJ tile; I:uvta~E~ OEtx8Eicrt tov 
naltltOV !pTJOtV b cpti.Ocrocpoc; Mapivoc; tix ltEpt t&v ltapaAAa~EWV MyEtv ICtA. 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 Mathematike 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 Mathe­
matike Suntaxis224 are 7tpootJl10V and 7tEpt TI\~ -ra~EO>~ -rrov l:kropt1Jla-rrov, 
both in the pinax and in the work itself.225 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 7ti..Et<HlJV W<pEI..EtaV, 1.1.4.15 

223 I 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' (11.227.1 Heiberg) i.e. I:upo<; 
(originally Cb I:upE, or uU: I:upE?) 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), Ana lemma 189-223 (Greek fragments and medieval Latin trans!. 
from the Arabic), Planisphaerium 227-59 (medieval Latin trans!. from the 
Arabic), Fragment a 263-70. On Ptolemy see e.g. Ziegler & al. ( 1959), Lloyd 
(1973) ll3-35, Toomer (1975). 

224 Note the self-references at Hyp. 2. 70.1-2 Heiberg (EV ... tot<; tft<; 
Ma!hwatuci\<; auvta~Ero<; {moJ.l.V~J.l.aatv) and Geogr. 2.195.25-6 Nobbe (!htEOEi~aJ.l.EV t\v 
ti\ Ma8'1]J.1att1C[i auvta~Et). 

225 See below, pp. 128-9, complementary note 225. 
226 The Platonizing ingredients of ch. I 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 
melange d'etements stoiciens, peripatericiens et platoniciens [viz. as analyzed 
by Boll] dans Ia philosophie de Ptolemee, je n'excluerais pas Ia possibilite 
qu'il ait ete 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 ton. 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 1.1026al8-9, K 8.1064bl-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 
( cruv£py£1v, I.l. 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.229 The 

227 Boll ( 1894) 70 n. 3 aptly cites the bipartite division at Arist. Met. 
a l.993b19-21 (authenticity not in doubt), and ps.Plut. Plac. prorem. 874F (­
Aet. DC 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 During at Iamb!. Protr. 37.26-38.3 Pistelli. The parallels in 
ps.Piutarch 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: /...r:yn of. tOU~ EK 'tOU nEplltU'tOU, E7tEl Kat )lEt' 
6/...iya tou 'AptcrtotEA.ou )lVll)lOVE\JWV K'tA. Formulas resembling Ptolemy's 
expression ot yvftcrtw~ qn/...ocrocpftcravtE~ are quite common and occur in authors of 
various colours, both early and, mostly, late; they are first found in Plato Phd. 
66b (tot~ rv11criw~ cpt/...ocr6cpot~), R.esp. 473cd (£av !lTt ... cpt/...ocrocpftcrwcrt yv11criw~ tE Kat 
ixav&~. passage quoted Stab. Flor. 4.1.107). Also cf. e.g. Philo Prob. 3, ocrot of. 
cpt/...ocrocpiav yv11criw~ i]crnacravto, the Pyrrhonist Sextus M. 1.280, and the Stoic 
Epictetus Diss. 3.26.23, oi. rv11criw~ cpt/...ocrocpouvtE~. Iamb!. Protr. 63.30 Pistelli, tot~ 
yv11criot~ cpt/...ocr6cpot~. Somewhat different Prod. Hypot. Astr. ch. 1.1.2 Manitius, 
t6v yE ro~ a/...118&~ cpt/...Ocrocpov, clearly echoing Plato's formula (Phd. 83b6, Resp. 
376b1, 485e1, 490d6, 540d4), also at in Remp. 1.57.22 Kroll. 

228 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 (EK t&v 'Avatof...iou) ap. [Heron] Def § 138.1, 4.160.9-12 Heiberg 
(explicit attribution to Aristotle here; note the final words: )lUAU cracp&~ Kat 
EV'tEXVW~ cpt/...ocrocpiav oucrav 't~V )lU81l)lU'tl~V U7t00ElKV\J<JlV). and as Platonic 
doctrine again in the late Neoplatonists: Ammon. in /sag. 11.22-4 Busse, in 
Cat. 5.4-5 Busse, David Pro[. 5.6-8 Busse (cf. ibid. 65.11-2,) David (Eiias?-but see 
Ouzounian [1994]) in Cat. 115.18-9 Busse). Cf. also ps.Gal. Pari. phil.§§ l.l + 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. 

229 1.1.6.16-7. ro~ Ota 'tOU'tO )lll0E7t01:E iiv £/...nicrat 7tEpt aut&v O)lOVoftcrat 'tOU~ 
cpt/...ocrocpouvta~. Clearly Ptolemy is well informed about the ota<pwvia of the 



68 CHAPTER NINE 

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.230 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.23I 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 i1811 Kat E1tt 7tom)v 7tpOKEKOcpO'tE<; 
8uvmv'to 7tapaKoA.ou8£tv, 1.1.8.8-9). Anyhow 'everything useful for 
the study of the heavens will be set out in proper order' ( a1t<XV'ta 'tU 

XPTJ<HJ.l<X 1tp0<; 'tftV 'tWV oupaviwv 8Ewpiav K<X'tU 'tftV oiKdav 'tU~tV' 
1.1.8.11-2). 

It is clear that several isagogical issues are used here in an 
elegant and unpedantic way: the 7tp68Ecrt<; 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: tcX ovta EV pon Kat 
anoppo1j Eicrt Kat O'tUO'EOJ<; ouoquii<; tUYXUVOUO'l (Platonism without Forms, cf. 
Arist. Met. A 6.987a32-b1, r 5.1010a8-15, esp. M 4.1078b12-7, and see below, p. 
127, complementary note 119 ad finemj, and ta SEta aicrSi]crEt ou KaSunoj3aA.A.ov­
tat, ta oe aicrSi]crEt !l.TJ Ka6unoj3aM.O!J.Eva yvrocrEt oux {monintoucrt, ta SEta lipa uyvOJO'ta 
Eicrt (echoing Protagoras' famous dictum on the gods, 80B4 DK, cited e.g. by 
the Neopyrrhonist Sextus, M 9.55-6, and by Diogenes Laertius 9.51, who treats 
Protagoras as a proto-Sceptic). These arguments (for which also see David Prol. 
59.26-32 Busse, esp. tcX SEta atE Oft a6pata ovta Kat cXKatUATJ7tta eimuf1ip [cf. 
Ptolemy] JlnA.A.ov ytvrocrKovtat ilnEp aKptj3E1 yvrocrEt) are answered in a way 
different from Ptolemy's ibid. 5.31-6.21. Explaining the maxim ayEOJ!J.EtpTJtO<; 
!J.TJOEl<; EicritOJ 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', crwj3aAAEtat OE Ei<; EtOTJO'tV tft<; SEOA.oyta<; to !J.a6TJ!J.attKOV, ofmvo<; !J.Epo<; 
f:crttv i] yEOJ!J.Etpia, 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. 

230 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. 

231 Cf. above, n. 117. 
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science, the utility of theoretical science, mathematics, and espe­
cially mathematical astronomy,232 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 way233 (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.234 Perhaps Ptolemy also had Arist. EN 
1.3.1095all-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 I 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.23R 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 (1) to book 1.3-8, since 
the general ( Ka.06A.ou) relation of the earth to the heavens comes 

232 Utility also emphasized in the epilogue, 1.2.608.7. 
233 Cf. Hyp. 70.11 ff., where the same claim is made for a simpler 

treatment. 
234 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). 

235 Quoted n. 10 above. 
236 Cf. the enumeration in the proem of the Can. of the tables to be dis­

cussed, 159.14 ff. (oi ... npiirtot, oi ... £cpE!;;i)c;, etc.) 
237 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, OtE~EA.96v'tE<; f.v 1:/iJnpomp 1:1\c; :Euv1:a~Eroc; K'tA. 

238 So also at Phas. book II, with explicit reference to the lost first book 
( 3.15-6, f.v 1:1\ KU't' tOta. cruv1:a~Et 'tf\croE 1:1\c; npa.y~mda.c;), 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 During (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, n;pOTtY£1-tat. The particular (Ka'ta JlEpo<;) topics are 
next:239 the first (n;p&wv, 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 (8dnepov, viz. of the individual topics) a section 
(J) on the sun and moon corresponding to books III-VI.24 1 The final 
part ('t£A£umiou ... ov'to<;), in fact the remaining half (!) of the 
treatise, is about the stars;242 the sphere of the fixed stars ( 4) has to be 
dealt with first (n;po'taooat'to) in a part which corresponds to books 
VII-VIII, 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) 1.3-11 the end, (b) III-VI, and (c) VII-XIII. (a), (b) 
and (c) moreover are each again being divided into two, and (b) is 
almost twice as big as (a), just as (c) is twice as big as (a) and (b) 
together.. The quantitative aspect of this tripartite division is to some 

239 Same division in the Apotelesmatica, see next section, and in the 
Geographia, see the !tpoA.oyo<; of book II (2.1, 1.61.3 ff. Nobbe): ,;(x Ka96A.ou have 
now been treated, viz. in book I (contents briefly summarized), and 'from 
here (EV'tEu9ev) we shall begin with the exposition K<X'ta liE PO<;'. 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 !lE'tU !tOt<X(; 1tpo9ECJEOJ(; ( cf. below, n. 257) oci 1tOtcicr9at 't~V K<X'ta 'tOU(; lttV<XK<X(; 
otaipecrtv ,;f\<; oiKoU!lEVl](;. 

240 For the sequence easier-more complicated see above, n. 110 and text 
thereto. 

241 Note that this is again announced, after the summary of books I-II 
(1.1.190.15-6, 'tOt(; !tpO 'tOU'tou cruv'tE't<XY!lEVOt<;) in the proem to book III, 1.1.191.5-6, 
E<pE~f\<; 'tOU'tOJV 'tov !tEpt ,;ou ~A.iou Kat tf\<; CJEA~VT](; ... A.Oyov. The proem to book IV 
(included in the first ch.) states that, the sun having been dealt with f.v ti/> !tpO 
toutou, 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). 

242 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 oroJ.uhux 
( 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 Sun taxis 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 'E1tiA.oyo~ tTl~ ouvta~Ero~ (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,244 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.246 This 
too is a very systematic and well-organized treatise.247 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 noticed24R-consists of three 
chapters: the proem with its definition(s), a chapter explaining the 

243 It 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. 128-9, complementary note 225); perhaps Ptolemy only wrote 'E7ttAoyo<;. 

244 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 P' and a chapter-heading at 107.7. I shall 
follow the numbering of the Teubneriana. 

245 For the title see below, Appendix 1. 
246 The 7tpOOtJllOV 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. 

247 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. 

248 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,249 and a third chapter concerned with its utility (on Kat 
c:OcpO .. tJ.lO~) ,250 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. 251 

The proem begins with a remark about the predictive aim 
(7tpoyvc.OcrnKov 'tEA.o~. 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, 2.18-9, f.vo~ jlEV 'tOU 7tpW'tOU Kat 'tU~Et Kat OUVUjl£1 (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 (8Eropiav) which has been expounded in its own treatise 
(scil., the Megale Suntaxis). In the present work an account of the 
second ( OEU'tEpou), less self-sufficient and less reliable discipline 
will be provided in the proper philosophical way and by aiming at 
the kind of truth ( cptA.aA.i)Sn jlaA.tcrm XPWjlEVO~ crKo7tcp, 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 

249 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. 

250 For this order definition/possibility/utility and Ptolemy's exposition 
in these chapters as a whole cf. Albinus Prot. 147.7-10 Hermann: apecrJCEl tE tQ> 
qnA.ocroq>cp [sci[., Plato ]nepl. TtUVtO~ oimvocro\iv tT,v O"ICEijflV ltOlOU!LEVOV [ 1] tT,v oucr{cxv 
to\i npaYJ.lcxto~ E~EtU~ElV, EnEttcx [2] tt to\ito ouvcxtm Kcxl. tt !llJ, [3]np~ ott tE XpTJcrt!lOV 
TtEq>UJCE Kcxl. npo~ o !llJ· 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 ouvcxt6v 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 'possibility' (Ety' £nl. nacrT]~ texvoA.oyicx~ oueiv 
anmtou11£voov, npotepou !LEV to\i oei~cxt tf to vJro~rcfJlevov, omrepou o£ tft ta~n. tft 
OUVU!!El OE ICUplOltEpou, JrW~ iiv TJ!llV auto tOUtO ~rai 0!' a'lv nvwv J1E868wv lrt1JtOV 
yevotw), while a few lines before he had mentioned utility (mq>eA.ucxv). On 
the links of the De sublimitate with Middle Platonism see Donini ( 1969) and 
(1982) 135-7. 

251 E.g. Posid. Fr. 165.28-32 Edelstein-Kidd ap. Gal. PHP 4.7.7, p. 282.10-4 
De Lacy, npoEVOTJ!!ElV ... tot~ npay!lcxcrtJCtA.., 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 contcnts;252 moreover chs. 2 and 3 are announced at the 
end of the proem: the XPTtOtf.lOV of astrology will be treated (= ch. 3), 
but first its 'possibility' (7tpilnov 'tOU ouvmou, 3.24-5 Boll and Boer) .253 

At the beginning of ch. 3 moreover the author says that the topic of 
the ouva'tOV has now been dealt with. We again notice Ptolemy's 
concern for orderly and systematic treatment ( 'ta~tc;). This is also 
clear from the end of this chapter, 17.5-10, which briefly lists the 
contents of the following chapters of book 1: 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 Sun taxis). He also states 
what will be his manner of presentation: this will be by way of an 
introduction (Ka'ta 'tOV Eioayc.oytKOV 'tpo7tov). And he tells us that he 
deals with these matters 'in the physical way', Ka'ta 'tOV cpuotKOV 
'tp07tOV (cf. 58.13, cpuotKOV A.Oyov). 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 

252 For the issue involved see below, pp. 128-9, complementary note 225. 
253 See above, n. 250. 
254 Above, text to n. 229. For the Eicrayo>"ytKo<; tp6no<; of Nicomachus see below, 

Ch. XI I; the formula is not often found: parallels at Did. Caec. in Gen. cod. 
114.4, Ammon. in /sag. 47.3 Busse, Elias in /sag. 44.6 Busse (for the equivalent 
formula f.v Eicrayroyii<; tp6mp see Porph. /sag. 1.8 Busse and his commentators ad 
toe., Iambl. VP ind. cap. 17.3, to'ii tp6nou npo ti\<; Ei<; qnA.ocr01piav Eicrayroyii<;, Eus. 
Gen. elem. introd. 3.13-4 Gaisford, [Gal.] Philos. hist. 24.3). For examples of works 
with the word dcrayroy~ in the title see e.g. De Libera and Segonds (1998) 31. 
qmcrtKO<; tp6no<; in the sense meant by Ptolemy is equally rare: Asci. in Met. 
136.18 Hayduck, Dam. in Phaed. 123.7 Westerink, Philop. in Phys. 57.11 
Vitelli. 

255 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 Ka9oA.uc6v part-a term also found in the 
title of Hephaestion of Thebes' book I, which contains a number of 
extracts from Ptol. Apotel. I-II; also cf. the proem to his second book, 
61.4-5 Pingree. The first chapter of Ptol. Apotel. II in a number of 
mss. is not unaptly entitled 'division (scil., into four subparts)25fi of 
the general investigation,' ouxipEO't<; 'tf\<; Ka9oA.tKf\<; E1ttO'KE'!f£C.O<;. 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 7tpootJ.1toV, 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 
E7ttAoytcrJ.16<; ('consideration', 'reflection', 'argumentation') at the 
beginning of the present treatise', and states that in the present 
section (JlEpo<;) too it is his (authorial) intention (7tpo9£crec.o<;)257 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, Ka'ta 'tflV 7tpom1Koucrav 'tf\<; 'tU~Ec.o<; 

aKoAou9iav (110.5). Inch. 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 ouxipEO't<; yEVE9AtaA.oyia<;-again a division into 
parts according to a systematic ordering.25R We may move quickly to 
the concluding section of the final chapter of book IV, extant in a 

256 Listed 57.18-58.2. 
257 The (apposite) chapter heading of Harm. 1.2 is tic; 1tp69ecrtc; apJlOVtKOU 

(defined 4.13-5 Diiring)-here 1tp69ecrtc; 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 J.!EV ouv tEAo<; [see below, pp. 122-3, complementary note 11] ecrtl. til> 
yEOrypaqn1crovn ... imotEtuJtc:009oo. 

258 El nc; autl\c; tl\c; ta~EOO<; EV£KEV OtatpOtl] 'tO Ka9' oA.ou tl\c; yeve9A.taA.oytK1\c; 
9eoopiac;, 112.14-5; for ta~tc; 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 yeve9A.taA.oytK6v 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,259 where according to the longer version Ptolemy 
says that he has now fulfilled the 1tp68Eat<; 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. 

2!'8 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 ton. 284. This other version has crK:6no~ at 213.2 Boll and Boer. 



CHAPTER TEN 

COMMENTARIES ON PTOLEMY 

X 1 Pappus and Theon on the Mathematike Sun taxis 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').261 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 III,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 

260 See below, p. 129, complementary note 260. 
261 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. 

262 See Rome's notes ad locc. (1931) 255-6, 76. 
263 For a reference in an Arabic Commentary to book III see Neugebauer 

(1975) 2.966. 
264 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 
(II 265, 4.26.6 Adler), where a title of Pappus is formulated as Ei~ tel 8' ~t~A.ia ti\~ 
IItoAEI!<Xiou MeyaA.l]~ cruvta~ero~ im611Vllll<X. There must be some mistake here, 
perhaps through saut du mime au mime and Verschlimmbessernng. read e.g. Ei~ tel 
8' ~t~A.ia [til~] llr:oAEJlaiov (im61!V1]11<X, Ei~ tel ty' ~t~A.ia ti\~ llr:oAEJlaiov) MeyaA.11~ 
cruvta~Ero~ {moi!Vllll<X. 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 {'tau-ra ... roc; f.v 
1t£pto:x;ft<; AOyq> U1tOJlVTtO£W<; EV£1C£V etpTJ'tat). 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. 265 He also tells us that he will deal with book I JCa'ta AE~tV 
(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 1tpootJltOV (as he calls it disertis 
verbis, 319.6, cf. 324.12-25.1) is clear enough (oa<pE<;) and intended 
for the young (-roue; VEouc;)-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 

265 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. 

266 For the issue involved cf. below, pp. 128-9, complementary note 225. 
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ch. 3 (a1to 'taU'tl'J<; JCat 'tftv Emypaq>ilv 1:ou JCEq>aA.aiou 7tE7totflcr8at.) Not 
surprisingly he is also concerned with the systematic and didactic 
order of Ptolemy's work (327.1-2, aJC6A.ou8ov 7tOtEt JCat 1:i1v 'tcX~lV 'tll<; 'tE 
'tOU'tO>V ~h8acrJCaA.ia<;, cf. 330.19-20), even calling Ptolemy's presenta­
tion of his general and particular topics 1:i1v a7tapi8Jll'JOtV 1:&v 'tE 
JCa86A.ou JCat JCa'ta JlEpo<; (334.2). Utility is not forgotten either (1:0 
XPltcrtJlOV) . 

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,26R 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 7tpoOtJltoV 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 mathematics269 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,270 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 (7tpo8tM~m 200.9, 7tpoOtEtAT'JJlJlEVrov 202.1 Tihon). Next one is 

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

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

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

270 The title in Tihon (1978) is El£oovo<; 'AA.e~avOpEoo<; de; 'toil<; npoxdpou<; 
x:avovac;. Some mss. add EPJlllVEl<I or napal>ocrt<; (the latter also once in the 
explicit). 
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told about the technical details which have to be learnt before the 
rest (7tpOJ.Lav8avnv, 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-
1 0). 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 Mathematike 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.27I Mogenet 
attributed the work to Eutocius, but this attribution has been refuted 
by Knorr.2 72 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 t.p.q.,273 and shows, or so I 
believe, that the author was a member of a Neoplatonist establish­
ment. In our present context the first section,274 the TipoA.qoJ.LEVa 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, crx6A.ta).2 75 

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 mco7t6c;,276 i.e. providing irrefutable geo-

271 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. 

271 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. 

273 Mogenet (1956) 9. 
274 Published by Hultsch (1876-8) 3.xvii-xix, who attributes it to Pappus on 

the basis of a guess in a late ms. 
275 Cf. above, n. 201 and text thereto. 
276 Mogenet (1956) 19 shows that Hultsch's reading cn:onov is wrong. In 

my view it follows that the preceding words ilvnva cr\JvSecnv should be 
bracketed, or daggered. 
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metric proofs for the (astronomical) phenomena; (2) the xp{]m.J.LOV, 
which follows from the fact that it is beyond sectarian partiality; 
(3)/(4) the -ra~tc;277 and -ro yvf]owv, which are self-evident; (5) the 
de; -ra J.LOpta OtaipEOl<;, set out at length 3.xviii.l7-xix.l8 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' (bny£ypmn<n OE 
~uv-ra~t<; Ota -ro ouv-r£-rax9m -ra'ic; A.oytKa'ic; Kat ypaJ.LJ.LtKa'ic; a1toOd~mt 
'tCx<; 'tiDV llpOXEtproV KaVOVCOV \jflAa<; Kat aVa7t00ElK'tOU<; Eq>000U<;).27!! 

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,279 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,2Rl 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.282 But the fact that the section on isoperimetric figures is 

'277 Note that Synt. l ch. 2 is appositely entitled llepi til~ ta~Ero~ t&v 
8Effipl]J.lclt(l)V. 

278 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', autoi ta nl..eicrta x:a8anep ev 
npoxdpot~ x:av6crt lha 1jltAmv eq>oorov nepaivoucrw. 'Linear demonstrations' are 
proofs according to the mos geometricus, see e.g. Hintikka and Remes (1974) 99. 

279 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. 

280 Mansfeld (1994) 11, 15, 19. 
28l See above, n. 210 and text thereto. 
282 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 Prod us (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 Porphyry285 is from our 
point of view equally disappointing; the only remark of some 
interest is found in the 7tpoot!!tOV: it is the author's purpose to 
explain Ptolemy's difficult and old-fashioned terminology for the 
sake of clarity, cra<pTJVetac; £vn:Ev ( 190.8-10 Boer and Weinstock). 286 

283 See Gundel and Gundel (1966) 213-6. 
284 I have seen Allatius (1731). 
285 Ed. Boer and Weimtock (1940). 
286 Quoted Mansfeld (1994) 204. 
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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) .289 Again and again he insists 
on the manner of presentation of arithmetic in the present treatise: 
this is no more than a (preliminary) introduction, dcrayrorfl: 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, roc; EV 7tponn ... dcrarrorn; full and 
accordingly genuine title 2.22.3 at 123.15-6, aU'tllV 'tllV 'Apt9J.LTJnJcitv 
dcrayrorilv npo nacr&v 'tOOV a) .. "J...rov {mupxnv. Another term used by 
him is n:xvoA.oyia, 'systematic treatment' ,290 viz. of these indispens­
able introductory matters. At the end of his prologue he states ( 1.5 at 
11.20-4): 

So then we have rightly undertaken first the systematic treatment 
(n:p6repav 'tlJV tExvoA.oyiav) 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],29I and for the sake of clarity (tou <m<pouc; xciptv) we 

'2B? Overview of Commentaries and revised versions (Iamblichus, Boe­
thius) at D'Ooge & al. (1926) 125-32. On Nicomachus see Tarin (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. 
289 Above, text to n. 58. On the structure of technical handbooks in general 

see Fuhrmann (1960), where however Nicomachus is lacking. 
290 Forms of the verb (tq:voA.oyE'iv) 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 tEXVOAoy{a are later also 
applied to other disciplines. 

291 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 (npD'tEXVOAoyoullEVOU) of absolute quantity, we 
shall turn to relative quantity'. This use of the term 7tpO'tEXVOAoyou­
llEVOU is not that of designating an isagogical scheme;293 it only 
refers back to a particular section of the treatise. But the treatise as a 
whole may be seen as the IIpo'tEXVOAoyoU!!EVa of Arithmetic with a 
capital II 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, 294 and of the U7tO 1to'iov !!EPO<; ... 
avaynat 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.295 The utility of the mathe­
matical sciences for human life (EUXPllCJ'ta ticrt 1tpo<; 'tOY av8promvov 
~iov, 8.10-1)29fi 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 8.8-9.4). 

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

292 Trans!. 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. 

294 On this order of study cf. Hadot ( 1984) 67-8. 
295 That canonics (or 'harmonics' as he calls it) is subordinated to arith­

metic is also Aristotle's view, APo l.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. Iamblichus' 
sequence is more conventional than Nicomachus': arithmetic, geometry, 
canonics, astronomy (?), see pinax of his treatise On Pythagorean ism at O'Meara 
(1989) 31-5. 

296 Cf. above, n. 71. 
'El Cf. above, n. 12. 
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first that must be learned?' ('ttVa. oi>v ava.yJCa.tOV 7tpCO'ttO'tTJV 
EICJ.ta.v8avetv, 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 (ava.yJCa.tO'tU'tTJ-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 (cra.q>Ecr'ta.'ta.) and 
irrefutable, that what is beautiful, limited, and knowable (u1to 
E7ttO'tllJlTJV 7tt7t'tOV) 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 psychogony298 (XPTJOtJ.U:0'ta.'tov 
eic; ... 'tlJV 7tAa.'trovucljv 'JIUXoyovia.v, 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 (cra.q>TJvicra.V'tE<;) 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. 

298 Tim. 35a ff. Cf. Ar. 2.24.6 at 129.16-7, XP1JI1tJ.I.EUOVtO<; TtJ.llV d<; m . .atroVtKOV tt 
6EcOP1JJ.lll. 
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The first section of chapter six of book II too deserves to be 
quoted;2'.J9 

We now have sufficiently expounded relative quantity, by a process 
of selection measuring out what is appropriate and easily compre­
hensible for beginning students ( tft 'tOlV apn dcmyOJ.lEVCOV E~Et). 300 

Whatever remains to be discussed about this part ( t67tov) 30J will 
only be supplied after we have put it aside, and first given a prelimin­
ary systematic exposition ( 7tpOtEXVOAo'Yll<Hlvtcov) 302 of other things [ ... ] . 
For mathematical theorems are after all articulated and clarified 
(cracpT\vism8at) 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 (u olj iOicoc; J.lEV EV tft 
fEroJ.lEtptKft 7tapaoiootat dcraycoyft ) , 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 IJEpt apt8J..lT]'ttKll<; 'tOt<; 
EicrayoJ..lEVOt<;, a title which of course is entirely equivalent to the 

title 'Etcraycor!l apt8J..lTJttKfJ he did choose. One only has to recall the 
titles of some introductory works by Galen (all of them extant): the 

IlEpt aipEcrECOV tot<; dcrayOJ..lEVOt<;, the IlEpt crq>UyJ..lWV tot<; £icrayOJ..lEVOt<;, 
and the IlEpt ocrt&v 'tOt<; dcrayOJ..lEVotc;.303 We also note the emphasis 
on clarity and orderly exposition, and the fact that the excursus on 
numbers with extension is preliminary to (cf. 7tpot£XVOAO'YT]cravtcov) 
the proper treatment of relative quantity. Another piece of informa­
tion which is not without significance is that Nicomachus refers to 
an lntroductio geometrica which presumably either has already been 

m 82.10-83.7; transl. D'Ooge, modified, my italics. 
300 D'Ooge mistranslates: "to the nature of the matters thus introduced". 

Better Bertier (1978) 101: "selon Ia nature des debutants". A quite common 
formula. Cf. Prod. in Eucl. 272.12-4 Friedlein, iilv ta~ t7ttvotll~ Ouo6Eropfttou~ 
OUCJil~ tot~ ElCJilYOJlEVOt~ 1tllpllAd7tOJlEV £v til> 7tllp6vn, and see further below, n. 303 
and text thereto. 

301 Cf. above, n. 25. 
302 Cf. above, n. 290 and text thereto. 
303 De ord. libr. ch. 2, 19.54 Kuhn = Scr. min. 2.84.2-7 Mueller, Ars. med. 

1.408.17-09.2, ooll tot~ EiollyoJ.L£vot~ £7totf1CJ!XJlE61l, ta 7tEpl oot&v, Kill l) t&v J.lurov 
UVIltOJ.lll, Kill" troY VEUprov, Kill" t&v aptT\pt&v KlllljlAE~rov, Kat ttvll 'tOtllUtll E'tEpll., 
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°4 Accordingly, that some things 
expounded in this other work are anticipated here is both unavoid­
able and helpfu}.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 (cracpT]vdw;) in the 
reading of Plato in class (Ev 'tU IIA.a'tovt!Cfi cruvavayvrocret), 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 EV 'tat~ IIA.a'trovt­
K:at~ cruvavayvfficrecrw o A£YOJ.lEVo~ 'Kepacr~6A.o~· Kat 'chepaJ.lrov' [Leg. 
853d] STJ'tT]crtV ad 1tapEtXEV, clearly referring to studying a Platonic 
text, however informally, in class and encountering on this 
occasion an issue now recorded in writing.3°6 

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 1tapa 'tOt<; apxaiot<; (begun 2.22.1) is now completed; it has 
been set out more clearly (cracpEcr'tepov) and in more general terms 
because it is encountered frequently though in manifold forms in 
the studies of their writings (Ev wt~ avayvmcrJ.lacrt). 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 7taA.at6~ is found more 
often: 1.1.1 at 1.5-6, Pythagoras and those who came after him; 

304 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. 

305 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 nepl. A.6you 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. 

306 For the important term cruva.vayvrocrt1; 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 (8ta06xou<;);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 oi 
veffiu:pot ( 122.17-8) discovered four more such proportions. The 
older ones are treated at greater length, and in proper order (1:al;n, 
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 /amblichus' Version and Asclepius' and Philoponus' Commentaries 

Iamblichus' in Nicomachi Arithemeticam introductionem liber,30R 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' 'Apt8)lll'tt1Cll 'tEXVll (4.12-4 Pistelli). 
No information on Nicomachus himself however is provided,3°9 

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 ( 'ta~tv Sau)laml]v, 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 10 while others are extant. Taran in his exemplary 

'!IJ7 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 
Hi~olytus included Empedocles, Heraclitus and the Stoics as well. 

Ed. Pistelli (1894). See below, p. 130, complementary note 308. 
309 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 (E"fXElpiotov) on this subject. This, 
at least, is what he claims. In general see Haase ( 1982), esp. 120 ff., 159 ff. 

310 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,311 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.312 Both refer to Ammonius as 'our master'.313 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, TIA.anovtKOV crKon6v, viz. the 'tEAos; 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 crKonos; 'tOU cruyypaJlJ.ta'tos; is said at the end of the first 
lemma by Asclepius and confirmed by Philoponus, who uses a 
slightly different expression: O"K07tos; 'tU npoKEtJlEVU cruyypUJ.1JlU'tt.316 
So this was Ammonius' view. But before the first lemma 
Philoponus has added a brief introductory passage, in which he 
gives us the at nov 'tlls; entypacpfls; or explanation of the title: Eicrayrorf1 

Proclus Procleius of Laodicea in Syria at Sudan 2472 (4.210.1-4 Adler), Ei~ 'tlJV 
NtKOJ.liXXOU Eicrayroyi]v 'tlJV apt6).!1]'tlKftV, is lost. So is that by an otherwise 
unknown Heronas mentioned by Eutocius in Arch. De sphaer. 3.120.20-3 
Heiberg: f.v 'til> imoJ.!VftJ.!!l'tl 1:i!> Ei~ 'ti]v 'Apt6J.!T]'tlKTJV Eicrayroyitv. 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:i!> iJJ..LroV 
otoacrKaA.cp (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 
(f.~O:nA.rocrtv-a technical term, see Mansfeld [1994] 149) of the projection of 
the sphere on the astrolabe etc., what this instrument is useful for (xpftcrtJ..Lo~), 
more clarity (nA.dovo~ ... <J(l(pftveux~) than had been provided by Ammonius to 
make the account more comprehensible for those with no special training in 
the subject, viz. astronomy ('tOt~ J..LlJ ta\ha 7tE1t!ltOEUJ..LEVot~-qualitier required of the 
student), an ambition comparable to that which impelled Theon to write his 
Little Commentary (above, Ch. X I 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 Asci. 24.1-4 Taran, Philop. 401.9-10 Haase. 
316 Asci. 25.63 Taran, Philop. 405.21 Haase. 



NICHOMACHUS AND HIS COMMENTATORS 89 

emy£ypmttat roc; 7tpoc; ta yeypaJ!JlEVa autij} 8eoA.oyuca iltot MeyaA.a 
apt8JlT)Utca. 31 7 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 tract318 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 ( <nco7t6c;) 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 
mco1t6c; 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 {tov crJCo7tov 7tp6tepov Kat 
'tO xpfJcrtJlOV 7tpoavaJCpoucraJlEVOc;, 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 nEpl. aptGll1J'tt1CTt~· In his "Prolegomena" p. 
xiii 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." Tarin (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 (~Tl'tEt) 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' (1tEpt 'tOU'tO>V JlEV oi>v (Tl(Q7tOc; 'tql NtKOJlaxq> we; EV 
dcrayroyfi 7tapa8ouvat, 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 (XPllcrtJlEUtt 8£ DJltV de; 'tE 
1:ilv TiuSayopt~v qnA.ocro<piav, 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. 8ux 'tau'ta JlEv oi>v 'tU TiuSayoptKU 
<ptAocro<piq. xpf,crtf.lOV 1:0 PiPA.tov, 75.19-20. But it is also useful for 
Platonic philosophy, since Plato called the demiurge One (ev) .319 It 
also contributes to the study of nature (<pucrtoA.oyiq.), 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 (1tpo1:£pav ... 'tE'taxSat), 
and canonics (JloucrtKf}) comes before astronomy: In the Great 
Astronomer~2° 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 lntroductio, which is of an intro­
ductory nature, has to come before (7tpoavayv&vat) that of Nico­
machus' other Arithmetic, to which he gives the title (E7ttypa<ptt) Great 
Arithmetic, or Theologoumena. 321 In this other treatise Nicomachus 
actually refers to the Introductio, thus proving both its authenticity, 
yvftcrtov, and the 'ta~tc;, i.e. the 'ta~tc; 1:ilc; avayvc.Ocreroc; 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 raisonne 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 

322 See above, n. 201 and text thereto. 
323 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.324 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 .. .', Ta n:po ... (compare the much later author 
of the Prolegomena [Ta n:po ... ] 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. I. 
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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.325 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 
Commentary327 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 Colt. 
1.350.28-9 he polemizes in a quite characteristic way against them: 
'the philosophers fail to provide proofs and merely affirm some­
thing'' oue. oi. qnA.6cro<pot 8wcvuoucrtv. &A.A.. U7tO<paivovmt JlOVOV. 328 
This is not the way of speaking of a person who considers himself 
a philosopher. Furthermore, at Colt. 3.1022.5-6 he distinguishes the 

325 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. 
328 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.329 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' (Ilannou 
qnA.oo6q>ou (opJCoc;)) ,330 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. 331 But I find the 'cherubic 
chariots' and 'angelic throngs' (apf.uitwv XEpou~tJCmv and tayf1a:twv 
ayyEAtKmv) 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, 

329 Above, n. 166 and text thereto. 
330 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). 

331 Hadot (1984) 257, Bulmer-Thomas (1974) 301. 
332 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 PC 
96.576.31, 0 Eltt XepouPuc&v apll&trov E7t0;(0U1!EVO~, 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.333 Moreover, the evidence 
provided by Apollonius is far richer than the precedents to be 
found in still earlier authors such as Aristotle.334 

333 Above, n. I. 
334 See above, n. 10 and below, pp. 122-3, complementary note 11. 
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THE TITLE OF PTOLEMYS ASTROLOGICAL TREATISE 

For the book-title 'A7tO'tEAE<Jf..LO:nKa Boll and Boer follow the titles of 
the individual books in the best ms. (Vat. gr. 1038, 13th cent.) 335 The 
anonymous Commentary discussed above, Ch. X 2, provides yet 
another variation, viz. f.v 'tOt~ 7tpo~ I:upov yeve8A.ta:Kot~ -r£-rpa:crt 
~t~A.iot~ (yeve8A.ta:JCot~ 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 of: IhoAEf..LO:tO~ EV 'tOt~ 
7tpo~ I:upov au-rip ypa:q>etcrt 7tpocr-ri8rtcrt JC'tA., 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-ri)v TI-roAEf..LO:tou 
a7tO'tEAE<Jf..LO:'t1Ki)v -re-rpa~t~A.ov. Other varieties found in the extant 
mss., among which Tnpa~t~A.o~, 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 'A7to'tEAE<Jf..LO:'t1Ka 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 TI 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 I:uv Set$ ftf..LtV aJCo1roc; 

f.v8aoe-an early instance of this terminus technicus right at the 
start of a treatise. 

Erotianus Voc. hipp. 5.4 Nachmanson lists a E~a:~i~A.o~ 7tpa:yf..La:­
-rda: by Philinus. Galen, Diff. febr. 7.311.3-4 Kiihn mentions a 
rerpa{3l{3A.ov [scil., 7tpa:yf..La:-reia:v] 7tepl. -r&v f.v -rot~ crq>uyf..Lot~ ahirov (so 
Tiepl. -r&v K'tA. is the real title), and Meth. med. 10.37.18 sarcastically 
speaks of E!Ca:-rov-ra~t~A.ot 7tpa:yf..La:'teta:t; here we are dealing with 
adjectives not substantives. But Paul of Aegina (7th cent.) prorem., 
1.4.6 Heiberg refers to Tt ... 'E~OOf..LTJKOV'tcl~t~Ao~ a:u-rou -rou 
'Opt~a:criou, and the Suda lemma on Hippocrates (I 564, 2.663.3 
Adler) mentions Hippocrates' 7toA.u8puAATJ'tO~ Kat 7toA.u8a:uf..La:cr-ro~ 

335 Also see Boer at Ziegler & al. (1959) 1831-8. 
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'E~T)JCOV'taPtPA.o~. Phot. Bibl. cod. 127, 95b5-7 Bekker refers to Euse­
bius' Vita Constantini as fl d~ Krovcr'ta.V'ttvov 'tOV J..Leya.v Pa.crtA€a. 
eyJCroJ..Lta.crnKil 'tE'tpaPtPA.o~, and ibid. lines 16-7 refers back to it in the 
words ev 't<x.U't11 a.u'tOu 'tU 'tE'tpa.pipA.cp. Similar Photian examples: 
cod. 85, 65b, il etJCocraPtPA.o~ a.'ih11 il Ka.'ta 'trov Ma.vtxa.irov npo~ 
'AxiA.A.tov, cod. 140, 98a, 'tOU mhou &yiou fl Ka.'ta 'Apdou JCa.l 'trov 
a.u'toU ooyJ..La'trov 1tEV'taPtPA.o~. 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 TE'tpaPtPA.o~ (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, 1st half of 1st 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 'Five books', 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 ludicalia ad Syrum (see Vanhamel [ 1989] 369]), 
which as it would seem supports 'Ano'tEAE<Tf..L<X.'ttJCa npo~ ~upov, not 
TE'tpaPtPA.o~. 

Ptolemy's 'Ano'tEAEJ..L<x.'ttJCa npo~ ~upov o' -as I suppose the proper 
title will have looked like-apparently became sufficiently famous 
to be called by the designation TE'tpaPtPA.o~ alone. Cf. f] TIEv'ta­
'tEUXO~ (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 
-tEUXO<;/ ticus) = our Pentateuch, 'OKtatEUXO<; 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 ta o' ~t~A.ia [ = 

TEtpa~t~Ao<;] TitoA.q.taiou see above, n. 249. 
My hypothesis is that Dorotheus' epic came to be called 

Five books 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 Megate Suntaxis in thirteen books. 
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PAPPUS AND THE HISTORY OF PLATONISM 

In this section I want to discuss three passages in the Sunagoge 
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.337 The formula 'Middle Platonism' 
presupposes the existence of something to be designated Nco­
platonism, and is as questionable as, say, 'Middle Comedy'. 'Nco­
platonism' is of course a neologism itself, involving a evaluative 

336 Knorr (1986) 357 on Pappus' references to Plato in the Sunagoge (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 Sunagoge 
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. 

337 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 Mer! an ( 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 1st cent. BCE and the lst-
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). 
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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. Qy,idquid 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' ('tEK'tatVOj.lEVO~) at Ti. 28c5, 'Intellect' 
at 39e7, and 'the Maker and Father of this universe' at 28c3-, 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.339 In the 

338 For this paradigm see Crombie (1994) 3.1547 ff., and Mansfeld (1998b). 
339 Akin. 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' (apy6~, 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 Sunagoge, 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 Sunagoge. 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) :341 

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 shape342 of a sphere. They describe the natural 
characteristics 34 3 of the sphere, and add that the sphere is the 

340 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, o 8Ei><; j.lEVtot o OEUtEpo<; Kat tpito<; ecrttv El<;, 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 OEutEpov ... 
7tEpt ta OEutEpa and tpitov 7tEpt ta 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. 

341 1.350.20-30 Hultsch, tov 7tpiihov Kat Ol]j.ltoupyov tii'>v 7tCxvtrov 8E6v oi qnA.Oa01poi 
q>aatv ELKOtii'><; til> KO<Jj.ltp crxf\lla 1tEpt8E1vat crq>atplKOV EKAE~Uj.lEVOV tii'>v ovtrov to 
KaA.A.tatov, ta tE 7tp6crovta t1\ aq>aip~ q>ucrtKa <JUj.l7ttroj.lata A.tyovtE<; Ett Kat touto 
7tpOcrtt8eacrtv Ott 7tUVt<OV tii'>v <JtEpEii'>v <JXT]IlUt<OV tii'>v l<JT]V exovtii'>v tlJV Eltl<j>UVEtav 
llEYl<Jtl] ecrttV fJ crq>a\pa. t&A.A.a j.lEV ol'>v oaa 7tpOOElVat A.Eyoucrtv autn 7tp001]M tE E<JtlV 
Kat7tapaj.lu8ia<; EM<J<JOVO<; lidtat, tOo' Otlj.lEl~<OV E<Jtt tii'>v &Urov <JXT]IlUt<OV oilS' Ol 
<j>lAO<JO<j>Ot OEtiCVUOU<JlV, aA.A.' U7tOq>aivovtat j.lOVOV, OUtE 7tapaj.lu!hicracr8at i>*litov UVEU 
8Eropia<; 1tA.dovoc;. For the formula oi q>tA.Oaoq>oi q>acrtv see below, n. 355. 

342 crxf\11a 7tEpt8E1vat is standard later Greek, see e.g. Gal. UP 3.471.2 Kuhn 
and PHP 9.8.8. 

343 The formula q>U<JtKa <JUj.l7ttcOj.lata is rare. Its earliest occurrence is Arist. 
GA 4.10.777b9, on why certain animals enjoy long life; this is explained e.g. 
Long. 4-5.466a15 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 figures3 45 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 
yEffiJ.lE'tpucoc; 1:p6noc;, 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, 34 7 that is to say the tetraeder and hexaeder, octaeder 
and dodecaeder, and the icosaeder as fifth, 348 but also those 

8.325.15 Kuhn. lamb!. 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 'tt cru~ut'tOJJ.la qmcruc6v. As to the 
'natural chararcteristics' (for which see also below), already Parmenides' 
Being (2888.42-3 DK) is 'perfect' and resembles a 'well-rounded sphere', 'tE'tE­
AEcrJ.lEVOV ... 1tclV't09Ev, EUK{ncA.ou cr<paipT!f; (vaA.iyKlOV oyKq>. Plato's spherical cosmos 
possesses 'the most perfect of all figures', 1tUV'tOJV 'tEAEro'tatov ... CTX'f111U'tOJV ( Ti. 
33b). Perfection of the circle (and of circular motion) often in Aristotle, e.g. 
Gael. 269a20, 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. 

344 I.e. has the greatest volume. 
345 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. 
346 1.352.11-5, [ ... ] tauta [sciL, 1tOAudipa] o' Ecr'ttV ou J.lOVOV 'tCx 1tapix til> 9ElO'tcl'tq> 

nA.atOJVl 1tEV'tE crx~J.la'ta, 'tOU'tEcr'tlV 'tE'tpclEOpov 'tE Kat i:~aeopov' OK'tclEOpov 'tE Kat 
liwlieKaelipov, 1tEJ.l1t'tOV li' etKocraelipov, aAACx Kat 'tCx \mo 'ApXlJ.l~liou~ eupe9£vta 
tptaKailieKa 'tOY apt9J.lOV K'tA. 

347 Of this celebratory formula, which occurs twice in the Sunagoge, I have 
found thirteen other examples, mostly in Neoplatonist authors, but it occurs 
already at Gal. UP 4.266.4-5 Kuhn and PHP 9.9.3, and Athen. Deipn. 10.55. 

348 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. llOb and e.g. Iamb!. VP 247) and is the figure for the cosmos as a whole 
at Ti. 55c. Correctly formulated by Gal. Comp. Tim. lOa Kraus and Walzer: 
'ignis species figura ignea [mistranslation of 1tupaJ.li~] 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.351 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 mesotetes 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. 

349 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. 

350 Elem. XIII demonstr. 18, epimetrum 113 ff., 135 ff. (referred to by 
Heron, see below n. 362). Note the fourth problem of Pappus Colt. 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. 

35l To be dated, as we recall, to the 1st cent. CE. 
352 Heron Def 104, EuKAetOTI~ JlEV oilv f.v tip l'y' t&v :EtmxEiwv cutf.on~e, 1t~ tft 

<Hpaipq: ta 1tEvtE tauta OXlJJlata 1tEptAaJlpavn· JlOV<X yap ta IIAatwvo~ OtE't<XL 
'ApxtJllJOTI~ OE tptaK<XtOEK<X oA.a q>TtCJtV eupicrKecr9at OxlJJl<Xt<X ouvaJlEVa f.yypacpl\vm tft 
crcpaipq: 1tpocrn9e1~ OKtOO JlE'tU ta ElPTIJlEV<X ltEVtE. tiiv dof.vat Kat nA.atwva tO 
tecrcrapecrKatOeK<ieopov, d:vai te touto omA.ouv, to JlEV onro tptyrovwv Kat tetpayrovwv 
E~ cr1>v9etov' f.K: yl\~ K<Xt aepo~. OltEP Kat 'tWV apxaiwv 'ttVE~ fioecrav' 'tO OE Etepov ltaAtv ElC 
tetpayrovwv JlEv OlC'tro, tptyrovwv OE (2), 0 K<Xt xaA.mffitepov eivm OOKet. 

353 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 mesotes 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.355 This is of some importance because in later sources Pappus 
is called 'the philosopher', clearly an anachronism.356 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 

354 Parallels for this contrast between affirming and proving e.g. Plu. Plat. 
quaest. 1 006C, S.E. M. 8.15, Orig. C. Cels. 3. 73, Ioann. Chrysost. De paenit. 
Migne PC 49.34011-3, Simpl. in Cael. 678.21-2 Heiberg. 

355 The formula oi. qnA.6crocpo{ qHxcrtv at the beginning does not yet imply 
this. See Epict. Diss. 4.1.173-4, referring to philosophical views he shares: 
7to:paoo~o: J.LEv \'crroc; cpo:crl.v oi. cptA.Ocrocpot, JCo:8a7tEp Ko:l. o KA.Eav8TJc; EAEyEv, ou JlTJV 
1to:paA.oyo:, Clem. Strom. 7.5.28, roc; o:utoi cpo:crtv oi. cptA.Ocrocpot, Porph. Ad Marc. 
28.8, Oto cpo:crtv oi cptA.Ocrocpot ouOEV OU'tOJ<; avo:yKO:lOV lC'tA., Athan. Inc. verb. 41.5, 'tOV 
KOO"JlOV cr&J.Lo: JlEYO: cpo:crl.v dvo:t oi. t&v 'EA.A.i]vrov cptA.Ocrocpot, JCo:l. aA.TJ8EiJOucrt A.EyovtE<;, 
Philop. in Cat. 65.10 Busse, tl]v 7tpcOtTJV UATJV cpo:crl.v oi. cptA.Ocrocpot acrroJ.Lo:tov dvo:t tip 
oiKEicp A.OycpKtA.. Compare the equivalent formula oi cptA.6crocpot A.eyoucrt. 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, Carr. 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 (EAEyov liv 6p8&c;, Ko:8a7tEp 
oi. cptA.6crocpot A.eyoucrt). Philop. in An. 588.10-3 Wallies likewise contrasts 
ph~icians with philosophers, and so does Olymp. in Cat. 138.14-8 Busse. 

Sud a s. v. Theon, El 205, 2. 702.11 Adler, Oa7t1tCfl tip cptA.ocr6cpcp, and s. v. 
Pappos, n 265, 4.26.3 Adler, Oa1t1t0<;, 'AA.E~o:vOpEuc;, cptA.Ocrocpoc;; see further above, 
Ch. XII. 
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fellow-student of Plotinus, Origen the Platonist, who wrote a treatise 
entitled Only the King is Maker, "On jlOVO<; 7tOtTJ't11<; 6 ~acrtAEU<;. 

'King' as designation of the highest principle is derived from 
[Plato] Ep. 2.312e. I believe that the 7tOtTJ'tTt<; 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. Eel. 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 7tOtEtV 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. lOOOE, -ri 0Tt7tO'tE -rov avomi-rro Oeov 
1ta'tEpa nov 7tUV't(I)V Kat1tOtTJ'tllV 7tpOcrEt1tEV;)358 Atticus Fr. 4 Des Places 
ap. Eus. PE 15.6.2-17 uses the formula 'Father of all things' (o 1ta-rnp 
... -row m:iv-rrov, 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' ( -rou 1tav-ro<; 7tOtTJ'ti\ MvajltV, 6. 7). What is more, he calls 

357 The important phrase at Ti. 28c, tOV IJ.EV o\Jv lfOITJ'rhv Kilt lfadpa rov& TOV 
lfavro~ Eupeiv tE epyov Kilt EUpOVtll ei<; 1tUVtll<; aouvlltoV AEYElV, is cited in 
Cornford's translation, slightly modified. Also compare Ti. 37c, o yevvticrllc; 
7tlltftp, and the beginning of the Demiurge's speech, Ti. 41a: 'the works of 
which I am Demiurge and Father, having come into being through me, are 
indestructible as long as I am unwilling (scil., to destroy them)', ibv f.yoo 
OT\IJ.lOUpyoc; 1tll'ttlP tE epyrov Ot' EIJ.OU YEVOIJ.EVIl li'Auta EIJ.OU YE I!Tt €9f.'Aovtoc;. Note that I 
have junked the comma after epyrov. Also cf. Ti. 42e, 71d (the "Father' of all 
things is also that of the younger gods). See further below, p. 131, comple­
mentary note 357. 

358 The second of his Platonic questions is devoted to this issue. For the 
meaning of the formula in Plutarch see also ibid. 1001B, eh:6troc; a11a 7tllttlP tE 
tOU KOO"IJ.OU, scpou yeyov6toc;, Kilt 7t0tlltTtc; E1tOV01iUSEtlll, 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 alia lettera del testo 
platonico, non sembra avere dubbi sui fatto che il dio supremo e contempo­
raneamente anche il dio demiurgico." 
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him 'the greatest King' (1taJ..l~a<nAEU~, ibid., 6.12). Apuleius' view is 
quite similar to that of Atticus. He calls God 'unus'359 and 'genitor 
rerumque omnium exstructor' (De Plat. 191); the latter formula 
obviously translates Plato's 1tOtTJ'tllV Kat n:a'tepa 'tOUDE 'tOU n:av't6~, and 
in fact the rest of Plato's sentence (Ti. 29c), 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 ~a<nAEU~, Apol. 64.5.360 

I note in passing that a scholion to book XIV of Epic. On Nature 
[29] [26]36 1-possibly deriving from a passage in Epicurus himself 
-calls the Platonic Demiurge o ouv8E'tTJ~ (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 o ouv8d~ for 
the Demiurge at Ti. 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 role of Plato's 
Demiurge. Numenius' interpretation of the formula 'tOV J..lEV o.Ov 

n:OtTJ'tllV Kat n:a'tepa 'tOUDE 'tOU n:av'to~ 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', 1tiXn1tO~, by Numenius) and the Platonic Maker (called 'Son' 
or 'Descendant', EKyovo~), the universe being the 'Grandson' or 
rather 'Descendant' (an:6yovo~, in Tim. 1.303.28-9).362 Whatever the 

359 See Beaujeu (1973) 256: 'le dieu par excellence'. 
360 See Beaujeu (1973) 256-7, 271, and for more details Hijmans (1987) 422-

4, 436-9. 
361 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. 
362 Prod. 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 flEV 7tp0l't:OV 8EOV apyov dvat Epyrov 

~Ufl7tUV'tffiV Kat f3acnJ..ia, ap. Eus. PE 11.18.8). 363 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 hyovo~ see Schol. vet. in Iliad. 
5.813, EK"'fOVO~ o u16~, and Schol. in Soph. Aiacem 842a, EK"'fOVO~ Kat i:yyovo~ OtacpEpn. 
EK"'fOVO~ o u16~. But note that both EKyovo~ and aJt6yovo~ may be used more 
loosely: more or less remote 'descendant', see LSJ 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'. 

363 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 [l990b] 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. 

364 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 Asci. 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.365 Like Origen the Platonist (Fr. 7 
Weber ap. Prod 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, 1tpo<; EKEtvov tov N ouv). 

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, 'tO 7totTJnKov at nov ['efficient cause', 
a much less ambiguous term than TtOtl]tTt~l 'tlJ.l.tcOt!Xtov ti8evtat [scil., the 
Christians] Kat npecrj3{l'tatov Kat navnov atttov t&v ovnov, a view which etKotro~ 
anavte~ &v anoliE~mvto, 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 TtOtl]ttKov at nov applies to this 
demiurgic function as well. For notl]ttKov atnov in this sense cf. e.g. Alex. 
Aphr. in Met. 34.6-8 Hayduck, J.l.aptupe'i OE 'EJ.11tEOOKAEt ro~ nprotq> 'tE OtEAOV'tt 
1t0ll]'tt1COV at'tlOV Kat tat~ UAtKat~ apxat~ Kat crtotxeiot~ 'tOt~ 'tE'ttapcrt O'cOJ.l.aO't 
KEXPTJJlEVCO, 59.27-31, ~TJtftcrm o' av 'tl~ 1t00~ A.Eyovto~ nA.&trovo~ Kat 1tOll]'ttKOV a\' nov, EV 
oi~ A.f.yet '~tov J.l.EV oi)v notl]t~v Kai natf.pa tou navto~ eupetv te Kat Oet~at Epyov" KAt. 
(on the King in Ep. 2.312e as final cause), and Simplius on Parmenides, in 
Phys. 34.14-6 Diels, napJ.l.EVlOT]~ ... 1tOll]'tlKOV a\'nov ... J.l.EV EV KOlVOV 't~V f.v J.l.EO'(J> 
navtrov iopuJ.l.EVTJV Kat nacr11~ yevf.crero~ ahiav OatJ.l.OVa ti81]crtv. 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 Demiurge too is one (only)', £vo~ ovto~ tou notftJ.l.ato~. El:~ Kat o 
toutou Ttotl]t~~ ntcrtEUT]tat. Kai oux ott ei~ f.crttv o OT]J.l.toupy6~. oux touto Kat El:~ f.crttv o 
KOO'J.l.O~. l]ouvato yap Kat aA.A.ou~ KOO'J.l.OU~ 1t0ti\crm 0 0e6~. all' Ott ei~ f.crttv 0 KOO'J.l.O~ 0 
YEVOJ.l.EVO~. avayKT] K!Xl 'tOV 'tOU'tOU OT)JllOUpyov EVa 1tlO''tEUElV etvat. 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. I 
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.367 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 

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

368 Ti. 33b, oxljJla ()f. i!liroKtv a\nf!> to 7tpE7tov Kat to ouyytvEr;. til> ()f. ta 1t1ivta f.v 
autf!> sf!>a 7tEptEXEtV JlEAAovtt scpCfl7tPE7tOV av ElTJ oxljJla to 7tEplElA1J<por; f.v autf!> 7tllVta 
lm6oa crxl!Jlata· lito Kat O<patpoEtliEr;, EK J.l.Ecrou 7tavtn 7tpor; tar; tEAEutar; lO'OV UltEXOV' 
KUKAotEpf.r; auto f.topvdmato, ltUVtrov tEAEcOtatov O).l.Ot6tat6v tE auto Ea.utf!> 11XTJJ.l.Utrov' 
VO)ltoar; jlupicp KUAAtov OjlOtov avojlotou; trans!. 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 Ia totalite des realites sensibles", so has missed the 
mathematical point. In the spurious Timaeus Locrus 208.5-8 Marg Plato's 
passage becomes d)()' EXEt Kat Katto oxlllla Kat Kattav Ktvamv, Ka9' 0 jlEV cr<pa'ipa 
ov' cbr; OjlOlOV auto a uti/> ltavta ttjlEV Kat ltUVta t&lla OjlOYEVEa crxajlata xropljv 
Mvacr9at, Ka9' liv ()f. EYKUKAtov jlEta~oA.av a7tolitli0v lit' ai.iiivor;. Needless to say 
neither Cicero nor Apuleius provides a mathematical pro<?_f of this affirma­
tion. The addition of 'good motion' in Timaeus Locrus (eu ()' EXEt ... Kattav 
Kivacnv) should be compared with the term EUK'IV!Jtotatov 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 filfUre that 
comprehends in itself all the filfUres 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.370 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 Simplicius37I). As to the gods, I would 
not know for certain what shapes to attribute to them: spheres, 
perhaps? 

369 One wonders whether Plato wanted to emend a doctrine attested (in 
Diogenes Laertius, 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 (crro11a'ta nav'tota 'tOt~ crxit!lacrtv) come 
together. A spheroid compound is then formed, which forms a kind of 
membrane comprehending in itself all sorts of bodies (Kat notetv npon6v n 
O"UO"TI]!lU mpatpOEtOE~. 'tOll'to 1)' otov U!lEVa acpicrwcr8at 7tEplEXOV'tU EV £amijlnavwta 
crro11a'ta). This account is quite different in this respect from the Atomist 
doctrine at ps.Piu. Plac. 1.4 (-Aet. 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', 'tO ... nept£xov 
7tUV'tU on6cra VOl]'tU sijla. 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', 'tU yap Iii] VOl]'tU siila 7tUV'ta EKEtVO EV £amijlneptA.a~ov fxEl, Ka8anep oOE 0 
KOO"!lO~ iJ!la~ ocra 'tE aMa 8pE!1!1U'ta O"UVEO"'tl]KEV opa'ta (sciL, EV £amijlnEptA.a~rov 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 'tOOE ... , 
sijlov Ev sijla £xov 'tU nav'ta EV EUU'tijl 8vl]'ta a8ava'ta '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 noA.uxrop6tato~, '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.373 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. 2.4.287a23-6 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 ( Ti. 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.l2.3, 167.46-168.2 Hermann, crxi)Jla o' auti!J 7tEpu36TJKE to cr<patpoEtOE~, 
EUJlOp<p6tatov crxTJJl(lt(l)V Kat 1tOA:uxrop6tatOV Kat EUKlVT]tOtatov. Transl. Dillon, 
slightly modified. 

373 In 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. 
405a10-3, 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 Schenk!, to yap cr<patpoeto£~ euKtVT]tov yeyovev. 

374 in Top. 76.9-15 Wallies, otov Ott aiow~ 0 KOcrJlO~ 11 Ott cr<patpoEtO~~. 
E!tlXEtp~crat yap av tl~ OtaAEKttKiilc; d~ tOlltO Ott ti!J tEAElOtUt(Jl t&v crroJlUt(l)V OtKEtOV to 
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[ ... ] 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; 375 

accordingly the spherical shape is suitable for the cosmos. 

In the updated excerpt from the Timaeus found in Diogenes 
Laertius 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 Intellect377 comprehends the prototypic Forms. And the 
spherical cosmos contains the shapes of all the living beings. 

'teA.ElO'tatov axf\j.ia, 0 o£ KOOj.lO~ 'teA.tt6tatov t&v O<Oj.l(lt(OV . mivta yap ta rf}J....a EV eautip 
EXEl" tip KOOj.l!p &pa 'tO 'tEAEtO'tU'tOV t&v axrwatrov OlKElOV. r'J),}..iJ. j.lTJV 'tEAEtOta'tOV fJ 
mpa\pa t&v OX1111U't(OV. OU'tE yap 7tpocr!MICTJV OU'tE aq>atpEcrtv OEXE'tat / OtKEtOV lipa 'tO 
mpatptKOV axijj.la tip KOOj.lcp. 

375 The formula OU'tE 7tpoa8i]rnJV OU'tE acpaipEatv OEXE'tat occurs only here in 
Alexander. It is also found in Asclep. in Met. 310.20-4 Hayduck (with refer­
ence to 0007tEp mho~ !pTJOtV EV til nEpt oupavou) and 316.2-4, and Olymp. in Mete. 
263.4-8 Stiive (also with reference to the de Caelo: ro~ EV til nEpt oupavou 
JtPU'YJlU'tEl~ cmOOElKVUat). 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 np6a8Ecru; to it, and that the same holds for the 
sphere; not a word about acpaipEat~. 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, to yap outE n j.!Et~ov I outE n Pat6tEpov 
JtEAEVat XPEOV £an tf\t ~ tf\t, singled out for quotation by Plato Sph. 244c (who 
quotes three lines, 43-5), also quoted Prod. in Parm. 665.28-9 Cousin (who here 
starts at line 44 and omits tf\t ~ tf\t) 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 (y€ypa7ttat OE EV rocptatil 'tUOE K'tA.), 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. Eel. phys. 1.14.2. They 
were quite famous. 

376 D. L. 3.72, acpatpoetof\ OE Ota 'tO Kat 'tOV yEvvi]aavta 'tOlOU'tOV EXElV axf\j.ia. 
eKE1vov 11£v yap TtEpttXEtv ta &Ua ~cpa, to\hov o£ ta axiJ!lata Ttavtrov. 

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),379 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)379a; later they were were given the name "Plato's 

378 Prod. in Tim. 2.72.31-73.3 Diehl ; Iambl. Fr. 49 Dillon (whose transl. I 
have slightly modified): E'tt 7tp0~ t01Jt0t~ cb~ tO VOT]tOV s<!>ov 7tUVt!X 7tEptEJ(.Et ta VOT]ta 
siJ>a. lC<Xta j.lt<XV EVWOW' OUt(t) lC<Xl 0 1C0<1j.l0~ 7tp0~ tO 7t<XpaOEt'Yil<X OOj.lOtffij.lEVO~ 7tavta. 
7tEptEJ(.Et ta E'Y1C0<1j.lta. crxftlla.ta. lC<Xta tO cr<pa.tpt!COV crxftlla.. crtpa.tpa. yap j.lOVTJ ouva.tm 
navta. ta crtot)(.Eta. nEptA.a.llPavetv. 

379 First in Heron's reference to earlier authors, quoted below in the text 
(also cf. Heron Metr. 2.15, tOOV 7tEVtE <1J(.T]j.lUt(t)V toov nA.atrovo~ KaAOVJLEVWV). The 
formula is rare; cf. further Prod. in Eucl. 68.22-3 Friedlein, toov KaAOVJLEVWV 
OA.a.trovtKoov <1)(.1Jilatrov, Schol. Eucl. XI 15, ta OA.atrovo~ crxftlla.ta., Schol. Eucl. 
XIII.1, EV tOUtcp tij} PtPA.icp, tOUtEcrn tij} ty', ypa<pEta.t ta A.eyojleva nA.atrovo~ (E) 
[addition perhaps unnecessary l crxftlla.ta., a mhou j.lEV OU!C £crnv [ ... ]. tlJV OE 
7tpOOWVUj.lt<XV EA.a.PEv nA.atrov~ Ota to 11E11Vftcr6m a.utov Ev tij} Ttj.l<XlCfl1tEpt UUtOOV l(tA. 

379• For this combination cf. e.g. Eucl. Elem. XI, hor. dem. 10, tcra. oE: Ka.l. 
Oj.lOUX crtEpEa crxftlla.ta ecrn ta U7t0 Oj.lOl(t)V E1tt7tEO(t)V 7tEptEJ(.Oj.lEVUl<1(t)V t" nA.ftSet lC<Xl t" 
j.lEyESet, XII dem. 3.87-8, uno yap tcrrov Ka.l. o11oirov enmeorov 7tEptEJ(.OVtat, XII dem. 
8.23, ta BHMA, Eeno lipu crtEpEa U1t0 Oj.lOl(t)V E7tt7tE0(t)V tcrrov to nA.i)So~ 7tEptEJ(.EtUt; 
Heron Def. 116, Ota.<pEpEt j.lEV Ka.l. ev crtepEo\~ Ka.l. ev E7tt7tEOot~, 1\0TJ oE: Ka.l. ev ypUj.lj.l<Xt~, 
oj.latOtTJ~ Ka.l. icr6t1]~; [Piu.] Plac. 879F , the heavenly bodies oj.latU 11E:v ava.teAAEt 
tot~ JCP0011<X<1tv, tcra. oe tot~ llEYESmt; Schol. EucL Xl.5, otov Ei crtEpEov <1JCllllU7tEptEJ(.E­
ta.t <pEpE Eindv uno (o) tptyrovrov Ka.l. (S) tEtpuyrovrov Ka.l. tptiOv nEvtuyrovrov, £n oE: Kul. 
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figures" by the Greeks [i.e., this became their standard designation 
in Greek]', dcrl. 7tEV'tE -ra:u-ra Jlovov imo i:crrov Kat OJloirov 7tEptEXOJlEVa, 
a of] imo 'tcOV 'EA.A.~vrov vcrn:pov E1t(J)V0JlUcr8T] TIA.a-rrovoc; crx~Jla'ta (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 Laertius. 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.381 Proclus correctly 

E'tEpov O'tEpEOV oxiill<l OJlOtwc; nEptEXE'tUl imo (0) 'tptyrovwv Kat (8) 'tE'tpayrovwv Kat (y) 
nEvtayrovwv oJloiwv mivtwv to'ic; npoEtPllJlEVotc;, oJlota eon ta otEpEa, d of: Jl~ Jlovov uno 
OJlOt(J)V t<J(J)V 'tO nA.ij8oc; nEplEXE'tUl EKU'tEpov' aA.A.a Kat l<J(J)V' toa 'tE Kat OJlOl<l 
K A.11811 OE't at. 

380 Prod. 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 navOEXEO'tU'tOV (1.516.8) and JlUAtom 
naV't(J)V XWPll'tlid] (2.117.3). 

381 Prod. in Tim. 2. 76.7-29 Diehl, on o£ Kat iJ ocpai:pa noA.uxwp6tatov til>v 
ioonEptJ!Etpwv, anooEiKVutat nap' autotc;, Kat onwc; navta JlEV de; t~v ocpai:pav 
eyypacpEtV Ouvat6v, ou navm OE de; 'tl 'tOOV noA.ueOpwv. Kat OUOEV OEt JlE'taypacpEtV lJJlU<; 
ta nap' eKEivmc; anooEoEtyJleva· npoc; yap tov ot' hdvwv tKavooc; nmatOEUJlevov 
notoUJlEea toile; A.Oyouc;. 'tOOOU'tOV of: OJlWc; t(J'tOPll'tEOV' O'tt 'tOOV ioonA.Eupwv 'tE Kat 
iooywv{wv Kat l<JllV nEptJlE'tpov EXOV't(J)V 'tO noA.uywv6tEpov JlEt~OV anooEi~aV'tEc; npOO'tOV 
Kat tov KuKA.ov E~Tic; JlEt~ova toov ioonA.Eupwv Kat iooywv{wv, ioonEptJletpwv oe, 
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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.3B2 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 sunagogt!--in 
this sense a hapax in Proclus; think of Pappus' title-of all the 
mathematics one needs to understand the dialogue. This sunagoge 
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 

8eucvuoucrt Ko:l. t~v mpo:ipo:v toov i'<Jl]v £nupavno:v £x6vtwv crtepewv crxTtllatwv E:no11£v~ 
!!dl;ovo: KO:l lho:<pEpOV't(J)~ 'tWV ltO:pa nA.atwvt AfYO!lEVWV ltOAUE8pwv icroJtA.Eupwv KO:l 
icroywviwv, ta !ltv xPffillevot toi~ no:pa tij) EuKA.d8n 8~:tx9Eim, ta 8£ toi~ no:pa tij) 
'Apxti!Tt8Et. KO:l, 07tEp E<pl)V, E~E<J'ttV EKElVOt~ cruyyEVO!lEVOV ta~ U7to8d~Et~ uvo:A.Eyecr9o:t. 
ta~o11ev 8£ o:uta~ Ko:l. ~!lEi~ £v too !lEta 1tacro:v t~v 7tpo:yllo:tdo:v i:xovn t~v cruvo:y~v 
trov 7tpo~ tov Tl!lo:tov ll0:9TtllO:t,tKrov 9ewpl)llatwv 8ta 7tMtut£pwv £<p68wv ti>v toi~ 
u7tollvftllo:mv £yKo:to:cr7tdpovte~ ypa<po11ev, 'tv' £~1\ toi~ <ptA.o8ea11ocrt Ko:l. toutwv i:xnv 
1)9potcr!!Evo: 1tavto: 7tpo~ ~v tou 8to:Myou trov !l0:9Tt!lo:ttKwv £veKo: 7to:vtoio:v Ko:taA.Ttvtv. 
trov !!Ev o.Ov !!0:91)1lO:ttKWV iiA.t~. 

382 In the later in Euclid. I, 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.3 84 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 . 
385 in Gael. 412.6-17 and 414.12-7 Heiberg, esp. litott OEOEtK'tclt Ka.i 7tpo 

'AptcrwtD .. ou~ 11f:v 1t(lvtro~. d7ttp a.uto~ ro~ litlinrf.levcp cruyKEXPTI'tcll, Ka.i 1ta.pa 
'Apxtf.l~Oou~ Ka.i 1ta.pa Z11vo1iropou 7tA.a.tuttpov, on t&v icro7ttptJ!Etprov crx1111'hrov 
7tOA'\lX(l)P1l'tO'ttp6~ EO"ttV EV J.lEV 'tOt~ E1tl1tEOOl~ 0 KUKAo~, EV OE 'tOt~ O"'tEpEOt~ i] O"!jla.tpa., 
and Ka.i 'tOU'tO 'tO E1tlXtlP11J.l0. nA.a.troVtKOV ov 0 'AptcrtO'tEATI~ i]cr1t(XO"O.'t0. d yap t&v 
EJ.l~a.o&v i:crrov ovtrov £A.a.xicrt11 £crtiv i] to K'UKAtKov 7ttptexoucra. ypa.J!J.l~ Ka.i ota touto 
£A.a.xicrt11, Ott t&v t0"07tEplf.lE'tprov 1tOA'\lX(l)P1l'tO'ttpo~ 0 KUKAo~. 07ttp 0 nA.chrov EO~ArocrE 
lita tou 7ttptEXElV 1t(XVta. 07tOcra. crxfJJ.la.ta.. 

3B6 For instance in An. 56.4-21, esp. ilxmtp 0 nA.citrov EV tcp TtJ!O.tq> £1;~t110"E, Olcl 'tt 
O"!jlO.lplKO~ 0 oupa.v6~. ott, qlllO"tV. EOEl 'tO 7tcXV't(l)V YEVTIO"OJ.lEVOV OEK'tlKOV Ka.i 7ttplE~OV 'tel 
7tcXV'ta. 'tO 7tOA'\JX(l}P1l'tO'ta.'tOV t&v O"Xllf.lcX't(l)V crx~crttV. 1tOA'\lX(l)P1l'tO'tO.'tOV OE EV J.lEV 
E7tl1tEOOt~ o KUKAo~. £v of: crttptot~ i] cr!jla.tpa., 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' Sunagoge)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 
Sunagoge. 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.388 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 useful39° 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. 
388 In all cases it holds that a > b > c. Arithmetical proportion: a - b = b - c, 

e.g. 3 - 2 = 2 - 1. b, instantiated here as 2, is in the middle; this is why such 
proportions are also callel mesotetes, 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). 

389 1.84.1-8 Hultsch, end OE KO.t NtKOI!O.XOc; 0 nuSa.yoptKoc; KO.t iiUot nvec; ou 
ll6vov 7tEpt trov nprotrov tptrov l!Ecrot~trov [scil., the arithmetical, geometric et 
harmonic] dp~Ka.mv, a.'i xp~crtl!Ot tu-yxavoumv llaA.tcrta. npoc; tac; trov na.A.a.trov 
ava.yvrocrEtc;, UAAclKO.t 7tEpt iiA.A.rov tptrov KO.'tcl toile; na.A.a.wuc;, KO.t Eltt ta.'ic; £~ 'tO.U'ta.tc; 
~A.A.a.t ~7t0 'tOOV VEmeprov 7tpO<JEUp1]V'ta.t 'tE<Jcra.pEc;, 7tEtpa.crollE8a. KO.t 7tEpt 'tOU'tffiV ElltEtV 
Eltl'tOV(t)'tEpov K'tA. 

390 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. 391 This makes the present case all the more 
worthwhile.392 Heath says that Pappus "evidently despised" the 
Introductio arithmetica,393 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.394 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. 

391 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 Prod. in Tim. 1.19.4-6 
Diehl, who when discussing the proportions mentions 'tOU<; NtKOJ.uixou<; [ ... ], 
1:ou<; MooEpa'tou<; Kilt Ei: nvE<; &AA.ot 'tOlOU'tOt. 

392 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. 

393 Heath (1921) 1.99. 
394 See above, Ch. XI 1 ad fin. It is no accident that Philolaus Fr. 44B12 DK 

ap. Stob. Eel. 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 Aet. 2.6.5 Diels, with the addition (ps.Piu. 887C only) 
'Plato follows Pythagoras also as to this doctrine, nA.anov OE Kilt f.v 'tOU'tOl<; 
nu81lyopt~El (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, flAil'tCOVlKOt YE OV'tE<; Kilt JtU81lyopt~ElV ~OUA01!EVOl). These 
attributions have the same background as the forgery attributed to Timaeus 
Locrus, for which see above, n. 368. 

395 Ar. 2.21.1 at 119.19-22 Hoche, Eltt of. 'tOU'tOl<; Katpo<; &v Ell] 'tOV 1tEpt UVIlAoyUOV 
't[p ]6nov npocr8EV'tll<; UVIlYKillO'tll'tOV OV'tll Et<; 'tCx<; qmcrtaA.oy{ll<; Kilt Ei<; 'tCx l!OUO"lKU 'tE Kilt 
O"<pUtptKCx Kilt YPUI!lllKCx 8EOOPl111U'tU, mix ~KlO"tU of. K:Ut Ei<; tac; t&v JtUAUt&v 
cruvllvuyvrocrEt<; ... Transl. D'Ooge, modified. For these cruvllvllyvrocrnc; 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 Jour more.397 

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 
II of the Introductio) which covers the same ground as the whole of 
Pappus Colt. 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 /ntroductio, because the phrases I have 
italicized do not occur there.398 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 
1.4.2 at 9.9-15 and 1.6.1 at 12.1-11 Hoche.399 

From the passages in the Sunagoge 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 

396 Ar. 2.22.1 at 122.11-8 Hoche, Eicrtv o.Ov avaA.oyiat ai ~Ev 7tprotat Kat 1tapa to'i~ 
7taAatot~ o~oA.oym)~Eva, nu8ayop~ tE Kat nA.atrovt Kat 'AptcrtOtEAEl, tpEt~ 7tpc.l:mcrtat 
apt8~11ttld], YEW~Etptld], &p~ovtld], ai OE tautat~ imEvavtiat &.A.A.at tpE'i~ [ ... ], ~E8' a~ Kat 
&.A.A.a~ ttcrcrapa~ oi vErotEpot EUptcrKoucrt ... Trans!. D'Ooge, modified. 

J<n 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 mesotetes. I 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 analogies' (7tUlJa~ 0' ava/..oy{a~, tTJV tE apt8~11ttK'f]V, 
... Kat ti]v yEro~EtptK'i]v, ... Ett ~EVtOtKat ti]v &p~ovtld]v). Iamb!. in Nicom. 100.15-24 
Pistelli says that Pythagoras and his intimate followers (including Archytas) 
only knew three proportions (~6vat l:ie to 7taA.atov tpE'i~ ~crav ~E!JOtlltE~ E7tt 
nu8ayopou Kat troV Kat' aUtOV ~a8Jl~attKWV). 

398 So Iamblichus is not one of the 'others' (see above, n. 391). 
399 PaceD'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 Sunagoge, 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.400 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 Romero principle.4°I 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,403 
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), 41e, 42c, 42e, SOb. 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, ft toivuv yEroJ.lEtptJC/j J.lEO"OtTJ<; ix ti\<; icr6tT]to<; tl!v nprotT]v 

A.apoucru yivEmv utl'tll tE uutl!v JCut ta<; &M.u<; aucrTftcrnJ.lmo'tT]w<;, £voEtlCVUJ.lEVTJ, Ku8a 
<pT]O"lV o 8EtO'tU'tO<; flft..atrov, 'tlJV ti\<; avuft..oytu<; <pUO"lV uhiuv ti\<; apJ.lOVtU<; 1taat !CUt ti\<; 
EuA.6you JCut tEtUYJ.lEVTJ<; yEvEcrEro<; · A.Eyn yap evu OEO"J.lOV Eivm tii'JV J.lUS,J.latrov &navtrov, 
uhiu OE YEVEO"Ero<; !CUt OEO"J.lO<; niicrt 'tOt<; YEVOJ.lEVOt<; i] ti\<; avuA.oyiu<; Sdu <pUO"t<;. 
OEtxfhlcrE'tUl OE +t aUO"'tUO"t<; tiiiv OElCUJ.lEO"O't~'t(t)V ou'x 'ti\<; yEroJ.lE'tpt!Ci\<; UVUAoytU<; ... 

403 For this meaning of J.lU8T]J.lUtrov see above, n. 81, n. 196 ad fin., Pappus 
himself, Colt. 2.636.11 oi ano tiiiv J.lU8TJJ.latrov ('mathematicians'), Plu. Non posse 
1086CD, and cf. LSJ s. v. J.lU8TJJ.lu 3: e.g. the three disciplines arithmetic, geo­
metry, and astronomy (already in Plato) to which canonics was added later. 

404 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: E7tUVl'tEOV lie E7tt tov 
tiiiv avuft..oytiiiv !CUt J.lEO"O't~'t(t)V Myov. J.lEO"O'tT]tE<; dcrt1tAElOVE<;, yEroJ.lE'tptJClJ apt8J.lT]'tlJClJ 
apJ.lOVlJClJ imevavtia 1tEJ.l1t'tTJ ElCtTJ. A.Eyovtat OE !CUt &A.A.at 1tUAlV E~ tUUtut<; U1tEVUVtiat. 
tOUtrov BE <pT]O"lV 0 "Aopucrto<; J.llUV tTJV yEroJ.lEtptJC/jv !CUptro<; A.EymSut !CUt avuA.oyiuv lCUl 
npffi'tT]v. tUU'tT]<; J.lEV yap ai UMat7tpOO"OEOVtut, UUtlJ o' ElCElV(t)V ouxi, ch<; U7t00Et1CVUO"tv Ev 
'tOt<; E<pE~i\<;. 



PAPPUS AND PLATONISM 121 

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 important405 (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 (top. 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 
asj.-P. Mahe, 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, a of: 1tpo til~ imo9EcrE<o~ avayK<ii6v 
Ecrnv EioEvat tE Kat ElttEtKro~ EY'f\JJ.1Va~m9at, tauta vuv JtEtpacroJlat Jtapa­
oouvat, which at the same time shows that this introductory work, or part 
of rhetoric, comes before ( 7tp6) another part, or treatise. Also cf. 61.26-9 
where moreover the type of OtOacrKaA.ia-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. XPTJcrtJlo~, mcpEAEta, mcpEAEtV, mcpEAtJlO~. Systematic 
arrangement: e.g. 64.28 ff., t~V of: ta~tv trov YUJlVacrJlatrov autrov outro 
ltotTJ(JOJlEea. ltpOOtOV JlEV ... , EltEtta of: KtA.; see further ibid. 223, index s. v. 
ta~t~. Qualities to be expected of the teacher: 65.29 ff. Spengel, nprotov JlEV 
anavtrov XP~ tov OtOacrKaAov EKU(JtOU YUJlVU(JJlato~ Etl ifxovta JtapaoEiyJlata 
EK trov JtaAatOOV cruyypaJlJlUt(I)V avaAEYOJlEVOV npocrtattEtv tOt~ VEOt~ 
EKJlav9avEtv KtA. 

CoMPLEMENTARY NoTE 11 (top. 4) 

For np69Ecrtc; ('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. 1.52 (til~ OATJ~ 
7tpo9EcrEro~). 1.98.10 (Kata t~V EV apxn til~ ~t~AOU 7tp69Ecrtv), 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 im69Ecrt~ ('subject', 'theme') in 
Dionysius of Halicarnassus, e.g. Ant. 1.1.2.8-9 ( imo9EcrEt~ ... Kal..a~ Kat 
J.1EyaA07tpE7tEt~ Kat ltOAA~V Wq>EAE!aV tOt~ avayvrocrOJlEVOt~ cpEpoucra~), 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 (Kata to A.a~E'iv im69Ecrtv JllJtE JlOVOKroA.ov 
Jtavtanacrt JllJt' Ei~ ltOAAa JlEJlEptcrJlEVTJV Kat acruvaptTJta KEcpaAata), cf. ibid. 
7.13 ff. The word ltEPtoXTJ ('abstract') too may come close to this meaning, 
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cf. above, p. 45, while Eutocius uses crKo7t6<; in the sense of 7tp68ecrt<;. 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 tEAo<;, '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 topoi 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 ESOOtEptKm)<; vocat'. 

CoMPLEMENTARY NoTE 26 (top. 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), andjones (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 Maenpaa (1993) 139-200; also see the summary of 
his argument at Maenpaa (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 ava7tCXAtv A.ucrt<;, viz. 
Elias in [sag. 37.21-3 Busse, oi>Bev yap EO"tlV avaA.ucrt<;, d lllJ U7t00Etl;t<; 
UVtEO"tpUJ.lJ.lEVT\, o8ev Kat avaA.ucrt<; ro<; UVU7tUAlV AUO"l<; ol'lcra tOU 7tpOKElJ.lEVOU, 
and Schol. vet. in Theocr. 17.27 Wendel, avaA.ucrt<; to crxf\J.la Kata qnAocr6-
<j>OU<; 0 avaA.ucrt<; 0£ EO"tlV avtEO"tpUJ.lJ.lEVT\ U7t00E1Sl<; tOutEO"tlV UVU7tUAlV AUO"t<;. 
Note that these instances do not derive from a mathematical context. 

CoMPLEMENTARY NoTE 56 (top. 19) 

Gal. Synopsis lillr. De pulsilnts 9.455 Kiihn; he also wrote a De pulsilnts ad 
tirones ( Ilepl. cr<pUYJ.lOOV to'i<; dcrayoJ.lEVOt<;, 8.453 ff., which begins with the 
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words "O<m tote; EicrayoJlEVOt<; ... XPlJO"tJlOV E7ttcrtacr8at 7tEpt crcpuyJ.Lrov, 
evtauea AEXelJO"E'tat. 'tlJV a· OAT]V imep autrov 'tEXVT]V EtEpro8t yEypaJlJlEVT]V 
EXEtc;). The relation between the three treatises is expressed as follows 
9.463: AEx8{JcrE'tat a£ Kat vuv 'tU Kat' auto xaptv 'tOU JlT]aev EAAEl7tElV 'tOOV 
avayKatrov tfl vuv EVEO"'tfn0"'[1 7tpayJlatEiq., aA.A.' EXElV touc; cptA07tOVEtV 
J3ouAOJlEVouc; EV €A.axicrnp JlEV 'tU 7tprota Kat avayKatO'tata Ka'ta 'tlJV 
Eicrayroy{Jv ( scil., the Ad tirones), EV atE~oO<p o£ 'tEAEW'tU't'[1 'ttl Kat a ti]v 
J.u;yaAT/V rrpartJardav (scil., the De puts.), ev tip JlEcr<p o' UJlcpotv ta vuv 
AzyOJlEVa ( sciL, the Synopsis) . On the relation between the Eisagoge 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 Jl£YUAT] 
7tpayJlatda, and the other work is referred to as DEpt xpdac; crcpuwrov tote; 
dcrayOJlEVatc;. For the titles of the introductory works cf. also above, text to 
n. 303. In his introductory treatise De musculis ad tirones (DEpt JlUOOV wtc; 
EicrayOJlEVOt<;) 18B.927 Galen refers to the De usu partium as follows: 7tEpt o£ 
tile; xpdac; (sci[., trov JlUOOV) ClJla tote; aAAOl<; a7taO"tV ev rfi f.l£yaAy 1tpayf.la'!elf1 
tfl7tEpt xpdac; JlOptrov (scil., etpT]tai JlOt). For the formula Jl£YUAT] 7tpayJ.Latda 
itself see also De canst. 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 (top. 20) 

Note that in Thrasyllus' tetralogical catalogue of Democritus' works at 
D. L. 9.46 the title M£ym; OuxKOcrJ.l.oc; (the first of the physics section) comes 
before MtKpoc; auiKOO"JlO<;, 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 MEyac; OtaKOO"JlO<; according to 'some' moreover is to be 
attributed to Leucippus (D. L., loc. cit.), so the adjectives JlEyac; and JltKpoc; 
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 a' £A.anov given to book II of Aristotle's 
Metaphysics tD 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 
'AA.Kt(3taOT]c; (and 'I1t1ttac;) J!Et~rov and eA.anrov, Olymp. in Ale. § 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 mirwr 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, em::\. toivuv 7tp6tEpov JlEV crul.l.oyuJflo~, ucrtEpov o£ a7t60Et~t~, 
Eilc6too~. £v ot~ IJ.EV PtPI.iot~ 7tEpt to\> 7tpotf.pou tov Myov 7tOtEttat, tauta Tip6-
tEpa E7tEypa\j/EV, EV ot~ oe 7tEpl 'tOU UO"tEpou, tauta "YcrtEpa (cf. imd. 7.33-8.2, 
Ammon. in APr. 5.8-7.23 Wallies); also see Aristotle's catalogue at D. L. 
5.23, Tipotf.poov avaA'\l'ttl(OOV in eight books, 'AvaA'\l'ttl(OOV UO"tEpoov JlEyal.oov 
in two books, and 5.29 ta 'AvaA.uttKa 7tpotEpa Ka\. ucrtEpa. Another parallel 
(though not involving an order of study) is Elias' distinction, in [sag. 
32.34-33.2 Busse, between [Aristotle's] Magna moralia and Aristotle's Ethica 
Nicomachea as, respectively, MqaA.a NtKOflUXEta and MtKpa NtKOflUXEta; 
the odd reason given is that the former were addressed by Aristotle to his 
father Nicomachus and the latter to his son Nicomachus. Cf. imd. 116.16-
9, Ka\. NtKoJlaxEta tatE fltKpa Ka\. ta JlqaJ.a · ta 11ev yap tip 7tatp\. 1tpompoovd 
NtKOJlaxcp Kat Aeyovtat NtKOJlUXEta flEYUAa, ta Oe tip uiip OflOOVUJlcp tip 7tatp\. 
Kat A.f.yovtat NtKOIJ.UXEta IJ.tKpa. 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: "lAta~ JltKpa (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 Iliad), MqaAa £pya, see Hes. Frs. 286-7 Merkelbach 
& West ed. minor ('big' presumably in comparison with what has been 
preserved as the "Epya Kat TlflEpat), MEyaAat l]oiat see Frs. 246-62 
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 fuvatKOOV 
KataA.oyo~ sive "Hotat), and the Hippocratic 'tO OElltEpov TIEpt voucroov 'tO 
IJ.Etsov and to JltKpotEpov, different in length. For Ptolemy's smaller 
Fourbooks as contrasted with his Great Suntaxis see above, Appendix 1. 

CoMPLEMENTARY NoTE 77 (top. 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., ( oi 7tEpt "Hpoova Kat Tiop<puptov, 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 Fihrist7.2, 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 'tJl~ YEWJ.u::tpu<l1~ 
<J'tOlXEtW<JEfil~ {cf. above, Ch. VI 8), or pertains to a lost treatise belonging 
to the anop~J.la'ta (or Sll't~J.la'ta, or 7tpoJ3A~J.la'ta) Kat AU<JEt~ 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 (top. 26) 

The fragments in Anaritius contain no matter of an introductory 
kind. Simplicius' Commentary is mentioned in the Fihrist 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.); 6A.iya 
nva 7tpocrnEld~ (Ei~) crmp'l]vnav U7t0 'tJl~ 'tWV EuKAdbou L'tOlXElfilV' as he says 
in Phys. 60.28-9 Diels. These additions are picked out from the whole 
work: from Elem. book I in 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 o <J'tOtXEtfil't~~ 
(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 (top. 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 
(entyEypa7t'tat bE OJ.lfil<; EuKA.dbou, aA.A., ou KU'tU nva \jfEUbJl E7ttypa<p~V). 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 (Kat a <J'tOtXEtov ... cruvta~Ew<;) 
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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 ton. 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, XII.38, XIII.1, Prod. 
in EucL 68.6-11, and e.g. the overview in Lloyd (1973) 34-9. 

CoMPLEMENTARY NOTE 119 (top. 34) 

The Greek text of this passage in the Arabic Pappus runs as follows, 
Schol. X 1.70-9: on()£ xpfJcrq.tos; 'h 'tOU'tCOV 9Eoopia, Jllt Kat 7tEpt1:1:0V J...i:yEtV. 'tOOV 
yap nueayoptioov Myos; 'tOV 7tp001:0V 'tftV 7tEpt 'tOU'tOOV Seoopiav tis; 'tOUJ.l<pav£s; 
E~ayay6v'ta vauayicp 7tEpt7tE<JEtV, Kat tcrooc; flvhwv'tO, on Ttiiv 'tO aJ...oyov EV 'tcp 
TtaV'tt Kat aJ...oyov Kat avtiowv KpU7t'ttcr9at <ptAEt [see below]' Kat El nc; av 
wuxit E7tt0pUJ.10t 'tcp 'tOtoU'tqJ ttOEt 1:1\c; soof\c; 7tp6xnpov Kat <pavEpov 't0l)'t0 
7tOtlJcrTJ'tat, de; 1:ov 1:Tjc; yEvEcrEoos; {mo<pEpE'tat 1tOV'tOV Kat wts; acr1:a1:ots; 'taU'tTJs; 
KAUSE'tat pEUJ.lacrtv. 'tOtoll'tOV crE~as; Kat ot'tot dxov o\. avOpEs; 7tEpt 'tftV 'tOOV 
aMyoov 9Eoopiav. For the metaphors in 'tOV 1:1\s; YEVE<JEoos; imo<pEpE'tat 1tOV'tOV 
Kat 'tots; acr1:a1:0ts; 'taU'tTJs; KAUSE'tat pEUJ.lacrtv compare Prod. in Tim. 1.113.29-
31 Diehl, 0 yap 'HptOavos; 1tO'taJ.lOs; Kat 'h EKEt 1t'tOOcrts; 'tftV tis; rov n6vrov rfi~ 
yc:viac:w~ f.vOdKVmat 'tT\s; lfiVXfi~ <popav, Olymp. in Grg. ch. 47.6 Westerink, 
t<J'tEOV on o\. <ptMcro<pot 'tOV ~iov 'tOV av9pomEtoV OaMirrn U7tEtKasoucrtv' 
Simpl. in Phys. 360.31-2 Diels, 'ta EV 'tcp n6vrtp rfi~ yc:viac:w~ ... we; 'tO aamrov 
rfi~ yc:viac:w~ Ka'tEu9uvoucrTJs;, Iamb I. Myst. 7.2, iJ...uv JlEV 1:oivuv v6n 1:0 
crOOJ.la'tOEtOEs; Ttav Kat UAtKOV 11 'tO 9pE7tnKOV Kat y6vtJ.lOV 11 oaov Ecr'ttV £vuJ...ov 
doos; 1:1\s; <pUcrEoos; JlE'ta 'tOOV aararwv 1:1\s; UATJs; pEVJlcXTWV crUJ.l<pEpOJ.lEVOV' 11 ocrov 
rov 1rOTaJ10V rfi~ yc:veac:w~ xoopEt, [Basil.] Consol. aeg;r. Migne PC 31.1717.7-9, 
'tOtoU'tos; 0 'tOOV av9pomoov ~ios;, aararo~ OaA.aaaa, Uftp UVOOJ.laAos;, ovap 
a~E~atov, PWJ.la 7tapa'tpEXOV, Ka7tvos; OtaXEOJ.lEVos;, O"Kta JlE'ta7tlJOOOcra, 
neA.ayo~ U7t0 KUJ.lcX'tOOV EVOXAOUJ.lEVOV. For similar metaphorical language 
see already e.g. the influential passage Plato Tht. 152e (quoted Eus. PE 
14.4.1 and Stob. Eel. 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] 137-40; 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, <pucrts; KpU1t1:Ecr9at 
<ptAEt, all the more interesting. 

CoMPLEMENTARY NoTE 192 (top. 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 Laertius, 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 (top. 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 
Kuhn, O<JOt 'tOtVUV i1 'tOU -rp6nov Tij~ 8t8aax:aMa~ i1 oA.oo~ -rfj~ xpda~ 'tO)V 
cruyypaJ.l.J.uitoov aidav a7toMoocr9at Kata to 7tpooiJ.l.tov q>amv [scil., of the 
Aphorisms, the first of which, 'life is short' etc., is considered to be the 
proem], OtJ'tOt J.l.ot OOKOU<JtV UJ.l.EtVOV 'tt 'tOOV aA.A.oov ytvro<JKEtV. 'tO 'tE yap 
aq>opt<J'ttKOV doo~ til~ OtOa<JKaA.ia~, 07tEp E<J'tt 'tO Ota J3paxutatoov U7t!lV't!l ta 
tou 7tpayJ.l.ato~ ioia 7tEpwpisnv, XP1JcnJ.Lrommv tip J3ouA.oJ.l.evcp J.l.aKpav texv11v 
otoal;m £v xpovcp J3paxEi. For the expression tp67to~ til~ OtOammA.ia~ and its 
implications see further Gal. Anat. adm. 2.236.2-3, 239.17, 240.19, San. tuend. 
6.102.9-10,347.15-48.1, Dign. puts. 8.947.17, Meth. med. 10.101.8-11, in Aph. 
17B.355.9-10 Kuhn, S.E. P. 3.266, Clem. Alex. Strom. 6.8.64, Epict. Diss. 
2.14.2.4, Iambl. VP § 20, Prod. in Parm. 1027.27-9 Cousin. For the later 
commentators see e.g. Amm. in !sag. 23.17-9 Busse, Philop. in Cat. 27.25-7 
Busse, in APo. 3.14 Wallies, in An. 227.25 Hayduck, Elias in !sag. 41.27-8 
Busse, David in !sag. 80.13 and 95.9-10 Busse; see also above, n. 5, and 
Mansfeld (1994) 23. 

COMPLEMENTARY NOTE 225 (top. 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 ton. 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 E7ttypacp~ 000 'tOU 13' KEcpaA.aiou 'tOU s' 
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~t~A.(ou 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 During [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 Aetius 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 (top. 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 Megate 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], o aptcr'to~ i,yqtrov n'toAE­
~a'io~ 'tll~ acr'tpo9Ea~ovo~ £mcr'tiJ~TJ~), 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], ... E~T]"YTJTfJV au'tcp YEYEvflcr-
9m ~a~acrKto~ avaypaq>Et Kat 'tll~ <JUV'tU~EOO~ 'tOOV acr'tpovo~tKOOV n'toAE~a(ou 
~t~A.ioov), 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 (top. 87) 

See further O'Meara ( 1989), who argues the importance of Nico­
machus-via-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 Iamblichus 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, Evtuxoov otno~ tat~ tE 
NtKO,.uixou cruvaymyat~ tOlV nu9ayopdmv Ooyj.Ult(l)V Kat tat~ tOU 9Eiou 
'iall~AtXOU 7tEpt autoov toutmv 1tpay11atdat~, and ibid. 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 Gael. 507.14 Heiberg, NtKollaxo~ Kat NtKOI.lUXCfl KataKoA.ou9wv 'lall~AtXO~. 
David Prot. 26.9 ff. Busse has a verbatim quotation from the first chapter of 
the Introductio but finds it necessary to explain who Nicomachus is ( d~ OE 
otlto~ toov Ou9ayopdmv); by calling him a Pythagorean he disagreed 
with Ammonius cum suis (see above, text ton. 314), perhaps however not 
on purpose. References which do not apply to the Introductio: three in 
Porphyry, viz. VP §§ 20 and 59 (in Iamb!. 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. 

CoMPLEMENTARY NOTE 319 (top. 90) 

Philo Opif. mund. 171 argues from the umoty of the cosmos to the 
unicity of God, see Runia (1986) 174-5. For Athanasius' argument see 
above, n. 366. For Akin. Did. ch. 12, 167.41-3 Hermann the unicity of the 
cosmos derives from that of the Paradigm (io£a); cf. Calcidius in Tim. 
276.14-77.9 Waszink. An extensive argument is found at Prod. 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: auttKa a1to 
toU £vo~ El7t0t~ !lEV av, Ott Kat 0 OT]I.ltoUpyo~ d~. Et7t0t~ o' av, Ott Kat to 
7tapa0EtYila EV, El7t0t~ o' av, on Kat tO aya9ov EV Ecrnv, Kat cl7t0 tOUt(l)V av 
A.a~ot~. on Kat EV tot~ crx~lla<Jt to llUAtcrta EV tOU lllJ £vo~ 9EtotEp6v E<Jn Kat 
tEAEtOtEpov. 0 yap Ecrnv EV (tot~) 9wt~ to EV, Kat 0 EV tOt~ VOTjtotc; scflot~ to EV 
autosipov, Kat 0 EV tOt~ OT]I.ltoUpyotc; 0 d~ 7t0tT]ti]c; Kat 7tat~p. tOUtO EV tOt~ 
<JX~Ila<Jt tOt~ <JtEpEOt~ ~ crcpatpa. 
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COMPLEMENTARY NOTE 357 (top. 105) 

The term 'Maker' is also found in the paraphrastic introduction (also= 
Philo!. Fr. 44A13 DK, though the reference to Philolaus is questionable) to 
a fragment of Speusippus (Fr. II 4 Lang= Fr. 28 Tanin) ap. [Iamb!.] Theol. 
Ar. 83.5 De Falco: -rip -rou 1tav1:o~ 7tOtTJ'tft 9eip. 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 Tarin'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. 
Simp!. in Phys. 1165.3 ff. Diels and in Gael. 12.22 ff. Heiberg (I quote the 
second of these texts, italics mine): ... 3evoKpU'tTJ~ o yYTJCHOl'ta'to~ auwu 1:&v 
aKpom&v EV 'tip Dept 'tOU m .. anovo~ ~{ou 'tUO£ ypaq>oov. "'ta JlEV ot'lv sipa o1hoo 
8qlP£t'tO d~ i8£a~ 't£ Kat J.!EPTJ 11:avm 1:p61tov 8tmp&v, £w~ d~ 'ta mfvre 
arotxei'a aq>tK£'tO 'tWV s£i>oov, a 8~ 1tEV't£ ax~J.Lara mi miJJ.Lara OOVOJlas£V, d~ 
ai(}ipa Kat 7t:Up Kat u8oop Kat yf\v Kat ciEpa ". This doctrine is also found in 
the certainly spurious fragment Philo!. 44Bl2 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' (,a, £v 'tat crq>aipm [scil., crooJla'ta]), viz. fire, 
water, earth and air, contrasted with the 'rotating sphere' (as I translate 
the formula o 1:a~ crq>atpa~ oAxa~ [mss.], or oAx6v [Burkert], of this 
phoney Doric) as a fifth body (7tEJl1t'tOV), must be four of Plato's five 
regular solids, which can be inscribed in it, the sphere itself of course 
being a regular solid too. For crooJla'ta as regular solids see the excerpt 
from Iamblichus quoted above, n. 377, and for the equivalence of crx~Jla'ta 
and crooJla'ta see the Xenocrates fragment quoted above. On the issues 
involved also see Moraux (1963) 1182-4, 1187, 1192-3. 
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2.47 109n368 

De oratore 
18 

1.47 5 

Lucullus 
106 23n76 

Orator 
18 

Timaeus 
17 109n368 

CLEMENT OF ALEXANDRIA 

Stromata (Stahlin, Friichtel and 
Treu) 
1.21.104.2 
6.8.64 
7.5.28 

DAMASCIUS 

125cn67 
128cn217 
104n355 

In Phaedonem (Westerink) 
123.7 73n254 
516 114n380 

Vitae Isidori reliquiae (Zintzen) 
19 

Fr. 109.12-5 19n57 
p. 191 129cn260 
p. 199 61n196, 

DAVID 

In Isagogen (Busse) 
p. 80.13 
p. 95.9-10 

Prolegomena (Busse) 
p. 5.6-8 
p. 5.13-7 
p. 26.9 ff. 
p. 44.5-6 

61n200 

128cn217 
128cn217 

67n228 
68n229 
130cn308 
21n71 

p. 57.21-2 
p. 59.12-23 
p. 59.26-32 

DAVID (ELIAS?) 

In Categorias (Busse) 
p. 80.13 
p. 95.9-10 
p. 115.18-9 

DIOCLES 

68n229 
68n229 
68n229 

128cn127 
128cn127 
67n228 

On Burning Mirrors (Toomer) 
prooem. 33n117 

DIODORUS SrcuLus 

Bibliotheca historica 

1.8.5 
1.23.7 
1.29.6 
1.52 
1.86.3 
1.98.10 
3.61.6 
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 

69n238 
21n71 
19n60 
19n60 
l22cn11 
19n60 
122cn11 
19n60 
122cn11 
122cn11 
122cn11 
122cn11 
l22cn11 
l22cnll 
122cn11 
122cn11 
122cn11 

DIOGENES LAERTIUS 

1.34 
3.50 
3.65-6 
3.69 
3.72 

5.23 
5.28 
5.29 
5.50 
7.41 
7.48 ff. 
7.157 
8.35 
9.31-2 
9.41 

20n66 
125cn67 
13n40 
112n377 
112, 112n376, 
114 
125cn67 
67n227 
125cn67 
56n185 
128cn192 
128cnl92 
128cn192 
102n343 
110n369 
56 
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9.46 
9.5I 
IO.I40-1 

DIONYSIUS OF 

HALICARNASSUS 

Aniquitates romanae 

I24cn67 
68n229 
50ni66 

1.1.2.8-9 I22cnll 

De /saeo 
4.I2 I22cnll 

De Lysia 
I5.I5 I22cnll 
20.I4 ff. I22cnll 

De Thucydide 
6.I9-2I 
7.I3 ff. 

I22cnll 
I22cnll 

DISSOI LOGOI (Diels and Kranz) 

90 9.I DK 2In7I 

AELIUS DONATUS 

Vita Vergilii (Brummer) 
62 

DoROTHEus oF SIDON 

Apotelesmatica (Pingree) 

ELIAS 

In /sagogen (Busse) 
p. 28.9 
p. 32.34-33.2 
p. 37.2I-3 
p. 41.27-8 
p. 44.6 

97,98 

6Ini96 
I25cn67 
123cn26 
128cn217 
73n254 

see also DAVID (ELIAS ?) 

EPICTETUS 

Dissertationes 
1.25.32 
2.1.25 
2.14.2.4 
2.14.I1 
3.26.23 
4.1.173-4 

I04n355 
I04n355 
I28cn217 
104n355 
67n227 
104n355 

EPICURUS 

De Natura XIV (Leone) 
col. xxxviii 106, I 06n361 

Ratae sententiae 
6-7 

EROTIANUS 

50n166 

Vocum Hippocraticarum collectio 
(Nachmanson) 
p. 5.4 96 

EucLID 

Data (Menge) 

def. I 
def. 2 
def. 3 
def. 4 
def. 6 
def. 7 
def. 8 

def. 9-12 

Conica 

Elementa (Heiberg) 

bk. i-vi 
bk. i 
bk. ii 
bk. X 

10, II, lln33, 
1In34, I2, 
I2n36, I5, 23, 
24n81, 26, 6I-
5, 62n207, 
64n218,93 
63n2I5 
63n212 
63n2I4 
63n2I3 
63n2I5 
63n215 
63n2I3, 
63n2I5 
63n2I5 

39 

3n8, I2n36, 
23-6, 26-30, 
37n127, 55, 
58, 63, 
69n234, 92, 
ll5n382, I25-
6cn77, 
I26cn89, I26-
7cnl08 
12 
23n78, 25n84 
123cn26 
25n85, 25n86, 
31-5, 34nl20 

bk. xi hor. dem. 10 ll3n379a 
bk. xii dem. 3.87-8 113n379a 
bk. xii dem. 8.23 113n379a 
bk. xiii 102n345 
bk. xiii dem. 18 epim. 103n350 
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Optica (Heiberg) 
14, 14n41, 58-
60,63 

def. 1 59n193 

Phaenomena (Menge) 
14,15,63 

see also ScHOLIA IN EucLIDEM 

EUDEMUS OF RHODOS (Wehrli) 

Geometrica historia 

Fr. 140 
Fr. 141 I 

32,35,46 
126cn89 
32n115 

EusEBIUS oF CAESAREA 

Commentaria in Psalmos (Migne) 
23 p. 1001.35 57n187 
23 p. 1072.22-3 57n187 

Historia ecclesiastica (Bardy) 
6.19.8 130cn308 

Praeparatio evangelica (Mras) 
1.10.53 98 
11.18.3 101n340 
11.18.8 101, 107 
14.4.1 127cnll9 
15.6.2-17 101n340, 105 

EuTocms OF AscALON 

In Apollonii Conica I-IV (Heiberg) 

p. 2.168.5-186.21 
p. 2.168.17-170.24 
p. 2.176.17-20 
p. 2.176.17-22 
p. 2.176.23-80.10 
p. 2.176.23 
p. 2.180.11 ff. 
p. 2.184.21-86.10 
p. 2.186.1-10 
p. 2.186.2 
p. 2.186.11-21 
p. 2.290.1-5 
p. 2.314.1-11 
p. 2.314.4-5 
p. 2.354.1-356.4 
p. 2.354.6-7 

40-3 
41 
24n81 
39n132 
42 
42 
42 
10n27 
7n19 
41 
7n19 
42 
42 
42 
39n132 
42-3 
39n132 

In Archimedis De dimensione circuli 
(Heiberg) 

p. 3.228 
p. 3.228.19 ff. 
p. 3.228.20-1 
p. 3.232.15-7 
p. 3.258.15-60.9 

45n148, 46-7 
46 
47 
41n135 
19 
47 

In Archimedis De planarum aequilibriis 
(Heiberg) 

p. 3.264.2-15 
p. 3.266.1-2 
p. 3.268.14-5 
p. 3.278.1-3 

45n148, 47 
47 
24n81 
45 
47 

In Archimedis De sphaera et cylindro 
(Heiberg) 

p. 3.2.1-22 
p. 3.2.12-3 
p. 3.28.16-7 
p. 3.50.2-4 
p. 3.70.6 
p. 3.70.7 
p. 3.70.9 
p. 3.132.5-18 
p. 3.150.13 
p. 3.152.14 

45-6. 45n148 
45 
45n147 
28nl03 
45-6 
7 
46 
439,88n310 
46 
46 
46 

fiRMICUS MA TERNUS 

Matheseos libri viii (Kroll and 
Skutsch) 
78.3-5 97 

GALEN 

Ars medica (I Kuhn) 
p. 408.17-09.2 
p. 410.6-7 

85n303 
85n303 

Compendium Timaei (Kraus and 
Walzer) 
3a 103-4 
lOa 102n348 

De anatomicis administrationibus (II 
Kuhn) 
p.217 
p. 236.2-3 
p. 239.17 
p. 240.19 

124cn56 
128cn217 
128cn217 
128cn217 
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De causis pulsuum (IX Kuhn) 
18,124cn56 

De constitutione artis medicae (I Kuhn) 
p. 295 124cn56 

De diebus decretoriis (IX Kuhn) 
p. 754.11-2 104n355 

De differentiis februum (VII Kuhn) 
p. 311.3-4 96 

De differentiis pulsuum (VIII Kuhn) 
18, 124cn56 

De dignoscendis pulsuum (VIII Kuhn) 
18, 124cn56, 
128cn217 

De libris propriis (Muller, Scr. min. 
II) 
p. 110.4-25 124cn56 

De locis affectis (VIII Kuhn) 
p. 325.15 101-2n343 

De methodo medendi (X-XI Kuhn) 
X p. 37.18 96 
X p. 101.8-11 128cn217 
XI p. 145 124cn56 

De musculis ad tirones (XVIIIB 
Kuhn) 

p.927 
85n303 
124cn56 

De ordine librorum (Muller, Scr. min. 
II) 
p. 84.27 85n303 

De ossibus ad tirones (II Kuhn) 
85,85n303 

De placitis Hippocratis et Platonis (De 
Lacy) 
4.7.7 
8.1.15 
9.2.30, 
9.8.8 
9.9.3 

72n251 
124cn56 
21n71 
10ln342 
102n347 

De pulsibus ad tirones (VIII Kuhn) 
85 

p. 453 123-4cn56 

De sanitate tuenda (VI Kuhn) 
p. 102.9-10 128cn217 
p. 347.15-48.1 128cn217 

De sectis ad tirones (He1mreich, Scr. 
min. III) 

85 

De usu partium (III-IV Kuhn) 

III p. 471.2 
IV p. 266.4-5 

124cn56 
101n342 
102n347 

In Hippocratis Aphorismos (XVIIB­
XVIIIA Kuhn) 
XVIIB p.351-2 
XVIIB p. 355.9-10 

128cn217 
128cn217 

In Hippocratis De aeris aquis locis 
(Toomer) 
bk. iii ch. 2 15-6, 15n46 

Synopsis de pulsibus (IX Kuhn) 
18 

p.455 
p.463 

see also PS.GALEN 

124cn56 

GEMINUS ASTRONOMUS 

Elementa astronomiae ·(Aujac) 
23n79 

GEMINUS MATHEMATICUS 

llepi rijt; fwv pafh7whmv fal:emt; 
23-4, 23n79, 
24n80, 24n81 
41,42,55 

GEMINUS STOICUS 

De Posidonii meteorologica 
23n79 

HEPHAESTION OF THEBES 

Apotelesmatica (Pingree) 
bk. i-ii 96 
bk. i 74, 72n251 
bk. ii 74n258 
61.4-5 74 
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HERACLITUS (Marcovich) 

Fr. Bl23 DK 127cn119 

HERON OF ALEXANDRIA 

Automata (Schmidt) 
51-2 

p. 338.3-342.10 51 
ch. XX 52 

Belopoiica (Diels and Schramm) 
49-50 

chs. 1-2 49-50, 94 

Catoptrica (Nix and Schmidt) 

p. 316-24 
p. 318.9 
p. 318.18 
p. 320.6-7 

52-3, 58nl91 
52 
52 
52 
52 

Commentary on Euclid's Elements 
24, 26, 49, 
125-6cn77 

Definitiones, i.e. Ta npo Tijc; yt:ww·zpudjc; 
<J''WIXEUO<J'EW<; (Heiberg) 

1-132 
103 
104 
116 
p. 14.1-9 
p. 76.23 
p. 84.18 

Dioptrica (Schone) 

Geometrica (Heiberg) 

55-7, 92, 103, 
55 
113 
l03n352 
113n379a 
55 
57 
57 

54-5 

172-75.13 53nl76 

Mechanica (Nix and Schmidt) 
32n114 

Metrica (Schone)) 

p. 2.15 
p. 3-6.7 
p. 92-96.11 
p. 92.8-9 
p. 140-42.2 

53-4 
113n379 
53 
53 
53 
54 

On the Difficulties of Euclid 

Pneumatica (Schmidt) 

p. 4-10 
p. 4-28.15 
p. 28.11-4 
p. 28.17 

31, 55, 
126cn77 

50-1 
50 
50 
51 
50 

T(x 7rp0 rijc; apzfJJ11]'flrijc; <J"rOIXEUOOEOJ<; 

see Definitiones 

HIEROCLES 

In Carmen aureum (Kohler) 
107n363 

prooem. 4 56 

HIPPARCHUS OF NICAEA 

In Aratum (Manitius) 
1.1.3 38nl28 

IAMBLICHUS 

De mysteriis (Des Places) 
7.2 127cn119 

De communi mathematica scientia 
(Festa) 
ch. 28 67n228 
p. 75.13-5 102n343 

De vita pythagorica (Deubner) 
ind. cap. 17.3 73n254 
20 128cn217 
246-7 33n118 
247 102n348 
251 130cn308 

In Nicomachi Arithmeticam 
introductionem (Pistelli) 

p. 4.12-4 
p. 4.14 ff. 
p. 4.17-8 
p. 56.18 
p. 100.15-24 

87, 130cn308 
87 
87 
87 
9n25 
119n397 

In Platonis dialogos commentariorum 
fragmenta (Dillon) 
Fr. 49 113-4, 113n378 
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Protrepticus (Pistelli) 
p. 37.26-38.3 67n227 
p. 63.30 67n227 

see also PS.IAMBLICHUS 

IOANNES PHILOPONUS see 
PHILO PO NUS 

LEUCIPPUS 

ap. D. L. 9.31-2 = Fr. 67A1 DK 
110n369 

ap. D. L. 9.46 = Fr. 68A33 DK 
124cn67 

Fr. 67A24 DK 110n369 

MARINUS OF NEAPOLIS 
(NABLOUS) 

Fragmenta (Tihon) 
65n222 

Prolegomena in Euclidis Data (Menge) 

p. 234.1-3 
p. 234.15-36.1 
p. 252.20-54.4 
p. 254.5-27 
p. 254.5-16 
p. 256.22-5 
p. 256.10-22 

Vita Procli (Masullo) 

26, 61-5, 93 
62n203 
62 
62, 62n207 
63 
63 
11n33 
63 

27 13n39 

AN-NADIM see ANARITIUS 

NICOMACHUS OF GERASA 

Introductio arithmetica (Hoche) 

p. 1.5-6 
p. 5.13-6.8 
p. 8.8-9.4 
p. 8.10-1 
p. 9.5-6 
p. 9.8 
p. 9.9-15 
p. 11.20-4 
p. 12.1-11 
p. 44.8-10 
p. 55.4 

19, 21, 82-7, 
87-9, 89-91, 
118 
86 
83 
4n12,83 
83 
84 
82n291 
119 
82 
119 
83 
82 

p. 64.23-65.7 
p. 64.24 ff. 
p. 65.13-6 
p. 65.17 ff. 
p. 65.18-21 
p. 74.15 
p. 76.14-6 
p. 80.1-3 
p. 82.10-83.7 
p. 82.14-5 
p. 95.14 
p. 109.3-4 
p. 112.11-8 
p. 114.7-15 
p. 119.19-22 
p. 119.19-20 
p. 120.2-54.10 
p. 122.11-3 
p. 122.17-8 
p. 123.15-6 
p. 129.14-9 
p. 129.16-7 
p. 131.7-9 
p. 131.13 
p. 140.14-8 
p. 140.14-6 
p. 142.22-43.1 
p. 147.1-2 

84 
84 
68n230 
68n229 
84 
84 
84 
84 
85,85n299 
9n25 
82 
87 
119, 119n395 
87 
118, 118n395 
9n25 
119 
87 
87 
82 
121n405 
84n298 
86 
87 
86 
87 
86 
82 

Harmonicum encheiridion (Von Jan) 
p. 237-8 87n309 
p. 265 87n309 

Theologoumena arithmeticae (or MEycXATJ 
apt911TJn1Cl\l 

19,82,90 
91 

NUMENIUS (Des Places) 

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

0LYMPIODORUS 

101, 101n340 
101n340 
107 
101, 101n340 
106-7, 106-
7n362 

In Alcibiadem (Westerink) 
§ 2.14-167 41n136 
§ 3.6-7 124-5cn67 

In Categorias (Busse) 
p. 138.14-8 104n355 
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In Gorgiam (Westerink) p. 2.474.13 14 
ch. 2.2 21n71 p. 2.624.8-11 64 
ch. 4.8 130cn308 p. 2.634.3-4 9 
ch. 12.1 21n71 p. 2.634.4-6 12 
ch. 47.6 127cnll9 p. 2.634.7 9 

p. 2.634.17-8 9 
In Meteorologica (Stuve) p. 2.634.24-6 9 
p. 263.4-8 112n375 p. 2.636.7-12 65 

p. 2.636.11 120n403 
Prolegomena (Busse) p. 2.636.18 ff. 10 
P· 1.8 57n186 p. 2.636.22 62n204 
p. 1.26 57n186 p. 2.638-40.1 64n218 
p. 2.9-10 57n186 p. 2.638.1-2 11 
p. 14.11-2 57n186 p. 2.650.2-3 13n39 
p. 25.22-3 57n186 p. 2.662.15-6 21 

p. 2.670.7-8 21 

0RIGEN THE PLATONIST p. 2.672.4 9n25 

(Weber) p. 2.672.18 39 
p. 2.672.30 ff. 39 

"Orr p6vo; 7Wl1]ri)~ o {Jaaz~ p. 2.674.20-1 39 
105, 107, p. 2.674.22-676.18 39 
107n364 

Fr. 7 108 p. 2.676.1 ff. 21 
p. 2.676.19-8.12 39 

PAPPUS OF ALEXANDRIA 
p. 2.680.15-6 13n39 
p. 2.782.5 13n39 

Collectio (Hultsch) p. 2.1004.16 ff. 11n31 
6-22, 31, 42, p. 3.1022.3-4 21 
77, 99n336, p. 3.1022.5-6 93-4 
101 p. 3.1022.13-24.2 22 

bk. ii 6 p. 3.1024.12 ff. 21 
bk. iii, prooem. 7 p. 3.1026.5-9, 24n81 
bk. vi lln33, 14-20, p. 3.1028.4-10 22n73 

16n47, 64,65 p. 3.1028.4-5 23 
bk. vii 6n15, 9-14, p. 3.1028.6-10 23 

62n207 p. 3.1028.9-10 13n39 
bk. viii 6, 7,8 p. 3.1046.26 ff. 21 
p. 1.132.1-2 103n350 p. 3.1106.13-5 23n78 
p. 1.24.3 94 
p. 1.30.21 20 In Euclidis Data 
p. 1.54.20-56.17 21 lln33, 61, 62, 
p. 1.56.9-10 21 64, 64n218, 
p. 1.58.23 21 64n219, 65 
p. 1.62.14 21 
p. 1.70.16-104.13 119 In Euclidis Elementa (other books 
p. 1.84.1ff. 20 than bk. X) 
p. 1.84.1-8 117-8, 117n389 23, 23n78, 
p. 1.86.19-88.4 120-1, 25n84, 26, 28 

120n402 
p. 1.86.21 21 In Euclidis Elementa X Uunge and 
p. 1.246.1 62n206 Thomson) 
p. 1.304.10 21 24-5, 26, 27, 
p. 1.350.20-30 101-2, 10ln341 31-5, 34n121, 
p. 1.350.28-9 93 42, 77, 92, 
p. 1.352.11-5 102-4, 102n346 99n336 
p. 2.474.2 14 bk. i 65 
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bk. ii 32nll5 
i§l4 34,64 
i §I 27, 32 
i §1-2 n 
i §2-3 33 
i§2 33,33nll8 
i §4 34 
i §5-23 34 
i §8 28 
i §9 27 
i§2~36 34 
ap. Schol. EucL X 1.70-9 127cnll9 

In Ptolemaei Syntaxin mathematicam 
(Rome) 

p. 76.20-1 
p. 173.24 
p. 255.1 
bk. iii 

see also PS .PAPPUS 

76-7, 79, 
65n222, 
128-9cn225 
76 
77 
76 
76n263 

PAPYRUS HERCULANENSIS 1044 
(Gallo) 

Fr. 25.~5 36n124 

PAPYRUS HERCULANENSIS 1148 
(Leone) 

col. xxxviii 106, 106n361 

p ARMENIDES (Die is and Kranz) 

Fr. 28B8.42-3 
Fr. 28B8.43-4 
Fr. 28B8.4~5 

102n343 
ll2n375 
112n375 

PHILO OF ALEXANDRIA 

De decalogo 
20-1 

De opficio mundi 
171 

ll9n397 

130cn319 

Qy,od omnis probus liber sit 
3 67n227 

PHILOLAUS OF CROTON (Diels 
and Kranz) 

Fr. 44A13 131cn357 

Fr. 44Bl2 ll8n394, 
131cn357 

PHILODEMUS OF GADARA 

Index Academicarum (Dorandi) 
col. Y 15 6n14 

PHILO PO NUS 

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.~21 116n386 
p. 67.12 f. ll1n373 
p. 139.5-9 116n386 
p. 227.25 128cn217 
p. 588.10-3 104n355 

In Nicomachi Introductionem (Haase) 

p. 401.9-10 
p. 405.21 

In Physica (Vitelli) 

19, 88-9 
88n315 
88n316 

p. 57.11 73n254 

PHOTIUS 

Bibliotheca (Henry; pagination as in 
Bekker) 
cod.85,p.65b 
cod. 127,p.95b 
cod. 140,p.98a 
cod. 181, p. 126b 
cod. 181, p. 126b-27 
cod. 187,p. 142b 
cod. 187,p. 142b 
cod. 242 §145 
cod. 242 §146 
cod. 243,p.366b 

97 
97 
97 
129cn260 
61n196 
19 
19n60 
129cn260 
6ln200 
57n187 
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PLATO 34b 105 
34e Ill 

Leges 35a ff. 84n298 
819a 34 35b 105 
522c ff. 83 37c I05n357 
853d 86 37d 105 

38b 105 
Phaedon 38c 105 
66b 67n227 39e7 100 
83b6 67n227 4la l05n357 
llOb l02n348 4lb 105 

4le l20n400 
Phaedrus 42c l20n400 
237cd 72n250 42e l05n357, 

l20n400 
Respublica 46c-47e 52 

56 55c l02n348 
376bl 67n227 56a3 Ill 
473cd 67n227 56a7 Ill 
485el 67n227 69c ll0n370 
490d6 67n227 7ld l05n357 
522c ff. 4nl2 80b l20n400 
540d4 67n227 
546a ff. 86 

see also PS.PLATO 

Sophista 
ll2n375 PLOTINUS 244c 

Enneades 
Theaetetus l2n38, 30, 38, 32 71 l52e I27cnll9 1.3.3 68n229 l74a 20n66 2.9.1 10ln340, 

l04n355 
Timaeus 3.6.6 l27cnll9 47, 48, 

68n229, 100-21 
PLUTARCH OF CHAERONEA 24c l20n400 

28c I05n357, De facie in orbe lunae 
l07n363, 927A l05n358 
107n364, 
l3lcn357 De !side et Osiride 

28c3 100 367C l9n60 
28c5 100 
29c 106 De Stoicorum repugnantiis 
29e l20n400 l035AF 86n305 
29e3 ll2 
30a l20n400 Non posse suaviter vivi secundum 
30cd ll0n370 Epicurum 
3la ll0n370 l086CD l20n403 
3Ib 105, ll4n380 
3lb-2c l20n400 Platonicae quaestiones 
3Ic l2ln405 l05n358 
33b 109-10, 1000E 105 

l09n368 IOOIB l05n358 
33d2 I06 l006C l04n354 
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Quaestiones conviviales 
700C 86 

POLYBIUS 

PoRPHYRY 

Fragmenta (Smith) 
Fr. 257T 
Fr. 41ST 
Fr. 482F 
Fr. 483F 
Fr. 484F 
Fr. 485F 
Fr. 486F 

69n238 

24n82 
20n66 
24n82 
24n82 
24n82 
24n82 
24n82 

lntroductio in Tetrabiblum Ptolemaei 
(Boer and Weinstock) 

81 
190.8-10 81 

Isagoge sive quinque voces (Busse) 
p. 1.8 73n254 

Vita Plotini 

3 
17 
18 
24 
25 
26 

38 
107n364 
107n364 
100 
30 
71 
71 

Vita Pythagorae (Nauck) 
20 cn308 
59 cn308 

POSIDONIUS 

Fragmenta (Edelstein and Kidd) 
Fr. 38 124cn56 
Fr. 46 23n76 
Fr. 47 23n76 
Fr. 165.28-32 72n251 

PROCLUS 

Hypotyposis astronomicarum positionum 
(Manitius) 

ch. 2.1-2 
129cn260 
67n227 

In Euclidem I (Friedlein) 

55,63, 125cn77 
p. 38.4-42.8 
p. 68.6-11 
p. 68.22-3 
p. 70.18 ff. 
p. 121.12 
p. 144.3 
p. 156.24-27.1 
p. 169.15 ff. 
p. 189.11-12 
p.l89.12ff. 
p. 197.6 ff. 
p. 199.15 
p. 200.5-6 
p. 200.11-7 
p. 200.12 
p. 209.11-3 
p. 214.18 
p. 215.10 
p. 216.10 
p. 217.10 
p. 218.1 
p. 249.20 ff. 
p. 255.12-4 
p. 272.12-4 
p. 272.19 
p. 297.1 ff. 
p. 305.21 ff. 
p. 315.11 ff. 
p. 322.5 
p. 323.4 
p. 323.7 ff. 
p. 323.7 
p. 328.15-6 
p. 346.13 ff. 
p. 352.13-4 
p. 385.13 ff. 
p. 396.11-2 
p. 422.25 
p. 429.13 ff. 
125cn77 

23, 25, 26, 28, 

24n80 
127cnl08 
ll3n379 
115n382 
23n76 
23n76 
24n82 
125cn77 
23n76 
23n78 
23n78 
23n76 
23n76 
23n76 
23n76 
23n76 
23n76 
23n76 
23n76 
23n76 
23n76 
23n78 
24n82 
85n300 
23n76 
24n82 
125cn77 
24n82 
23n76 
23n76 
125cn77 
24n82 
23n76 
125cn77 
24n82 
23n79 
23n76 
23n76 
23n78, 

In Parmenidem (Cousin) 
p. 665.28-9 112n375 
p. 1027.27-9 128cn217 

In Rempublicam (Kroll) 
p. 1.1.5-7 56 
p. 1.57.22 67n227 
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In Timaeum (Diehl) 
p. 1.5.3-5 
p. 1.19.4 
p. 1.19.4-6 
p. 1.20.22-8 
p. 1.20.26 
p. 1.57.22 
p. 1.113.29-31 
p. 1.299.10 ff. 
p. 1.303.27-304.7 
p. 1.303.28-9 
p. 2.68.21 ff. 
p. 2.68.7-76.29 

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

56 
130cn308 
118n391 
119n397 
130cn308 
67n227 
127cn119 
106 
106n362 
106 
130cn319 
114-5, 
114n380 
113, 113n378 
114-5n381 
6n13 

Theologia Platonica (Saffrey and 
Westerink) 
2.4 108 
2.31 108 

see also PS.PROCLUS 

PROT AGORAS (Diels and Kranz) 

Fr. 80B4 n229 

PS.ARISTOTLE 

De Melissa Xenophane Gorgia 
976a8-ll 112n375 

Magna moralia 

Mechanica 
951b16-7 

PS.GALEN 

125cn67 

1lln373 

De partilms philosophiae ( typescr. 
Kotrc in TLG) 
§1.1 
§ 3.1 
§ 4.1 

67n228 
67n228 
67n228 

Historia philosopha (Diets) 
129cn225 

Introductio seu medicus (XIV Kuhn) 
18, 18n55 

PS .IAMBLICHUS 

Theologumena arithmeticae (De Falco) 
p. 17.14 19n60 
p.42.1ff. 19n60 
p. 56.7ff. 19n60 
p. 83.5 131cn357 

PS.PAPPUS 

Iusiurandum (Berthelot and Ruelle) 
94 

PS.PLATO 

Epinomis 
992a 

Epistula 2 
312e 

PS.PLUTARCH 

Placita (Lachenaud) 

PS.PROCLUS 

68n229 

101n340, 105, 
106, 107n364 

129cn225 

Paraphrasis in Ptolemaei De Siderum 
Affectionibus(AIIatius) 

81 

PTOLEMAEUS GNOSTICUS 

Epistula ad Floram (Quispel) 
4.1 97 

PTOLEMY 

Apotelesmatica (Boll and Boer) 

bk. i-ii 
bk. i ch. 1-3 
bk. i ch. 1 

bk. i ch. 2 
bk. i ch. 3 

bk. ii 
bk. ii ch. 1 
bk. iii-iv 
bk. iii 

71-5, 96-8, 81, 
124-5cn67, 
129cn225 
74 
71-3 
71, 80, 
72n251 
71-2, 73 
72, 72n.251, 
73 
74 
74, 128-9cn225 
74n258 
74 
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bk. iii ch. 2 
bk. iii ch. 4 
bk. iv 
bk. iv ch. 9.27 
p. 2.16 
p. 2.16-21 
p. 2.18-9 
p. 2.31-3.2 
p. 3.6 
p. 3.7-8 
p. 3.21 
p. 3.24-5 
p. 17.5-10 
p. 58.13 
p. 110.5 
p. 112.14-5 
p. 113.14 
p. 115.11 
p. 213.2 
p. 213 (app. 5-6) 

De momentis (Heiberg) 

74 
74 
74 
74-5 
72 
80n279 
72 
72 
72 
72 
72 
73 
73 
73 
74 
74n258 
74n258 
74n258 
75n259 
9n25 

47, 47nl55 
Fr. l 47nl55 
Fr. 3 47,47nl55 

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. l-2 
bk. i ch. 2 
p. 1.5.25-6 
p. 4.13-5 
p. 5.25-6 

Hypotheseis (Heiberg) 

70n239 
70n239 
70n239 
70n239 
70n239 
74n257 
l23cnll 
70n239 
70n239 
66n224 

69n238, 
l29cn225 
73n255 
74n257 
22n72 
74n257 
22n72 

p. 70.1-2 66n224 
p. 70.11 ff. 69n233 
p. Ill. 2 ff. 69n238 

Optica (Lejeune) 
59 

Phaseis (Heiberg) 
p. 3.15-6 69n238 

Procheiron kanonon diataxis (Heiberg) 
18, 78-9 

p. 159.14 ff. 69n236 

Syntaxis mathematica, or MeyaA.o~ 
acrtpOVOIJ.O~ (Heiberg) 

bk. i-ii 
bk. i ch. 3-bk. ii 
bk. i ch. l 

bk. i ch. 2 
bk. i ch. 3-8 
bk. i ch. 12-6 
bk. ii 
bk. iii ch. 1 
bk. iii-vi 
bk. iv ch. l 
bk. v 
bk. vi 
bk. vii-viii 
bk. vii-xiii 
bk. vii ch. l 
bk. viii 
bk. ix-xiii 
p. 1.4.15 
p. 1.7.4 
p. 1.6.16-7 
p. 1.8.8-9 
p. 1.8.11-2 
p. 1.87.14 
p. 1.190.15-6 
p. 1.191.5-6 
p. 1.265.9-13 
p. 2.2.4 
p. 2.608.3 
p. 2.608.7 

QUINTILIAN 

Institutiones 

2.15.5 

7n2l, 16-7, 
l7n52, 19, 20, 
66-71, 76-8, 79-
81 
70n24l 
70 
66-8, 66n226, 
77 
69-71, 80n277 
69 
70 
70 
70n24l 
70 
70n24l 
70n24l 
70n24l 
70 
70, 70n242 
70n242 
70n242 
70 
66-7 
67 
67n229 
68 
68 
69n237 
70n24l 
70n24l 
70n24l 
7l 
71 
69n232 

l29cn225 
63 

SCHOLIUM in Epicuri PHYSICA see 
PAPYRUS HERCULANENSIS 1148 



166 INDEX LOCORUM 

SCHOLIUM in Euclidis DATA 
(Menge) 

nr. 4 34n120 

SCHOLIA in Euclidis ELEMENTA 
(Heiberg) 

25-30 
i.2 25 
i i.1 29 
iii .1 29 
iv.1 29 
iv.4 25 
v.1 29, 33, 

127cn108 
v.3 33, 126-7cnl08 
vii.3 27-8 
x.1 27,30 
x.62 27, 30n111, 

127cn108 
x.135 27 

127cn108 
xi.1 30, 30n112 
xi.5 113n379a 
xi.l5 113n379 
xii.2 28 
xii.12 127cn108 
xii.38 127cnl08 
xiii.1 113n379, 

127cnl08 
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) 

p. 52.24-7 
p. 120.7 

3n8 
43n142 
9n25 

SEXTUS EMPIRICUS 

Adversus mathematicos 
1.280 67n227 
8.15 104n354 
9.55-6 68n229 

9.56 19n60 

Pyrrhoniae hypotyposes 
129cn225 

SIMPLICIUS 

In Categorias (Kalbfleisch) 
p. 354.27 127cn119 

In De caelo (Heiberg) 
p. 12.22 ff. 
p. 412.6-17 
p. 414.2 
p. 414.12-7 
p. 507.14 
p. 662.9 ff. 
p. 678.21-2 

131cn357 
116, 116n385 
126cn89 
116, 116n385 
130cn308 
111n373 
104n354 

In Euclidis Elementa I ap. Anaritium 
26n89, 
126cn89 

In Physica (Diels) 
p. 34.14-6 
p. 52.24-8 
p. 60.28-9 
p. 61.1 ff. 
p. 61.9 ff 
p. 61.28 ff. 
p. 62.9 ff. 
p. 63.8 ff. 
p. 65.19 ff. 
p. 65.29 ff. 
p. 66.13 ff. 
p. 68.13 ff. 
p. 69.8 ff. 
p. 77.32-5 
p. 89.22-4 
p. 144.29 ff. 
p. 290.19-21 
p. 291.13-20 
p. 291.22 ff. 
p. 293.11-6 
p. 360.31-2 
p. 492.6ff. 
p. 511.21 ff. 
p. 710.14 ff. 
p. 789.19-20 
p. 1165.3 ff. 
p. 1313.8-9 

108n365 
112n375 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
126cn89 
127cn119 
112n375 
112n375 
116, 116n384 
116, 116n384 
23n79 
1n3 
127cn119 
126cn89 
126cn89 
47n155 
127cn119 
131cn357 
127cn119 

SPEUSIPPUS (Taran) 

Fr. 28 131cn357 

STRATO OF LAMPSACUS 

(Wehrli) 

Fr. 56 50n168 
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Fr. 57 
Fr. 64 
Fr. 65b 
Fr. 66 
Fr. 67 

STOBAEUS 

Anthologium 

1.1.3 
1.14.2 
1.19.9 
2.1.15 
4.1.107 

SUDA 

Lexicon (Adler) 
p. 2.36.7-8 
p. 2.633.3 
p. 2.702.11 
p. 3.318.9 
p. 4.26.6 
p. 4.178.29-31 
p. 4.210.1-4 
p. 4.254.7-8 
p. 4.644.4-5 

SYRIANUS 

50n168 
50n168 
50n168 
50n168 
50n168 

129cn225 
118n394 
112n375 
127cnl19 
105 
67n227 

19n57 
96 
93, 104n356 
20n66 
76n264 
20n66 
88n310 
17, 18 
43n142 

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) 

p. 317.2-18.21 
p. 318.5-9 
p. 318.11-2 
p. 318.14 
p. 319.4 
p. 319.6 
p. 319.23 
p. 320.6-8 
p. 324.12-25.1 
p. 327.1-2 
p. 330.19-20 
p. 334.2 

77-8 
77 
77 
80n278 
77 
77 
77 
77 
67n227 
77 
78 
78 
78 

p. 358.1-2 
p. 492.7-8 
bk. v 

17, 17n5 
25 
76n261 

"Petit Commentaire" aux Tables Faciles 
(Tihon) 

p. 199.3-10 
p. 200.9 
p. 202.1 
p. 202.3 

78-9 
79 
78 
78 
79 

THEON OF ALEXANDRIA(?) 

In Euclidis Optica (Heiberg) 
58-60 

p.144.1 
p.144.9 

58n190 
58n190 

THEON OF SMYRNA 

De utilitate mathematicae (Hiller) 
p. 2.14 4n12 
p. 3.7 4n12 
p. 5.11 4nl2 
p. 6.12 4nl2 
p. 16.4 4n12 
p. 16.24 ff 83n295 
p. 106.12-9 120n404 

TIMAEUS LOCRUS (Marg) 

p. 208.5-8 109n368 

XENOCRATES (lsnardi Parente) 

Fr. 265-6 

XENOPHON 

Memorabilia 
2.7.7 
4.3.7 

ZENO OF CITIUM 

SVF 1.73 

110, 131cn357 

21n71 
21n71 

21n71 

ZENO OF SIDON (Angeli and 
Dorandi) 

Fr. 27 
23n76 
23n76 
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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 en, e.g. 129cn225 
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, 122cn5 
Aetius 47n156, 129cn225 
at nov tlj~ £mypacplj~ 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 1 02n343 
0./..oyov see line(s) 
Ammonius Hermiae 13, 20, 

21n68,43,43n143,45,48,56,88, 
88n313,92, 129cn260, 130cn308 

avayvrocrt~, avaytvcOOKElV, see 
reading (study) 

an-Nayrizi see Anaritius 
an-Nadim see at N 
ava/..oy{a see proportion 
analysis 9-14, 9n26, 10n27, 11n34, 

16, 36n122, 62-3, 62n204, 62n207, 
64n218, 64n219, 65, 123cn26 

avanaA.tv /..ucn~ 123cn26 
Anaritius 25n84, 26, 26n90, 

125cn77, 126cn89 
ancients 1n3, 20-1, 22, 23, 23n76, 

30, 42, 51, 86-7, 117-9, 117n389, 
119n396 

ante opus/ in ipso opere 61, 79 
Anthemius of Trailes 31 
Antiphon the Sophist 46 
Apollinarius mathematicus 15 
Apollonius of Perga 3n8, 7, 7n19, 

9n26, 10, 10n27, 10n29, 11, 13, 
13n39, 21, 24, 24n81, 32,33n117, 
36-40, 36nl22, 37nl27, 38nl28, 
39n131, 39n132, 40-3, 41n137, 
41n139, 44,47, 48, 62, 64, 65,92, 
95, 123cn26 

Apuleius 106 
Aratus 15n46, 38nl28 
Arcadius 80 

Archimedes 6n13, 13, 24, 24n81, 
37n127, 40, 41,41nl37, 43, 44,45-
8,45n148,48n158,48n159,53, 
53n177, 62n206,92, 103, 103n349, 
103n353, 113, 115, 115n382, 116, 
117 

Archytas of Tarentum 119n397 
Aristaeus mathematicus 10, 

11n31, 21, 64 
Aristarchus of Samos 14 
Aristotle 4nl0, 12, 13n39, 33n118, 

34, 43,46,47, 47nl56, 48, 52, 
56n185, 66n226, 67n227, 67n228, 
68n229, 82n290,83n295,86-7,95, 
103n353, 109, 111, 112n375, 114, 
115-6, 118, 119, 123cn11, 124-
5cn67, 131cn357 

Aristoxeneans 73n255 
arithmetic 9n25, 19, 22, 24n80, 

29, 57, 61nl96, 79, 82-91, 83n295, 
118, 120n403 

arithmology 19, 90 
arrangement see isagogical ques-

tions 
&ppT]tOV see line(s) 
apxaiot see ancients 
amiq>Eta see isagogical questions 

(unclarity) 
Asclepius of Tralles 20, 88-9 
astrolabe 88n313, 129cn260 
astrology 1, 15, 68n229, 71-5, 

7ln246, 72n251, 76n261, 78-9, 96-
8 

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

Astronomer, Little 16-20, 17n50, 
17n51, 18n54 

acrtpOVOJ.lOU!J.EVa 20n66 
astronomy 1, lnl, 1n3, 2, 6, 14-

20, 18n54, 20n66, 22,23n79, 
24n80, 29, 54, 63, 65-71, 66n223, 
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 
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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 

~acnA.tu~ 
Apuleius (Demiurge) 106 
Atticus (Demiurge I 

naiJ.~acnA.tu~) 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, 

56 
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 7n21, 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~cn77, 126cn89, 127cn108 
on Hippocrates 15-6, 128cn217 
onJohn 56 
on Nicomachus 19, 87-9, 

88n310 
on Ptolemy 3, 3n8, 8, 17, 18, 

19, 25, 65n222, 76-81, 76n261, 
76n263, 76n264, 78n267,93, 
96, 128-9cn225 

on the Alcibiades maior 41n136 
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, 89-91, 
103, 128cn217, 12~9cn225 

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 

Con on 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, 
129cn260 

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 
ofEutocius 3, 43n143 
of Geminus 23n79 
of Heron 2, 49, 50 
of Pappus 3, 101 
ofPtolemy 2 
of Serenus 3n8 
ofTheodosius 14n42 
ofTheon 3 

datum see OEOOIJ.EYOY 
David the Invincible 68n229 
dedicatee(s) 8n21, 36, 37, 38n128, 

40,44n145,66, 71 
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dedication 6, 7, 7-8n2I, 8, 9, 
33nii7, 36, 39, 39ni32,40, 42, 44, 
45, 55, 66, 66n223, 70n242, 7I, 78, 
87n309,92,96 
see also Eudemus of Pergamum; 
Syrus 

oEl)oJ.lEVOV 34ni20, 62, 63, 64-5 
Demetrius of Laconia 23n76 
Demiurge 

Alcinous (second God) IOO, 
I06, 11I, II2 

Alexander of Lycopolis (first 
God) I08, I08n365 

Apuleius (first God) I06 
Athanasius (first God) I08, 

I08n366 
Atticus (first God) IOin340, 

I05, 106 
Diogenes Laertius (first God) 

II2, 112n376 
Hierocles I07n363 
Numenius (second God) 10I, 

IOin340 
Origen the Platonist (first God) 

I05, I07, 107n364 
Pappus (first God) IOI-2, 

IOin34I, I04, I08 
Philo (first God) I05n358 
Plato (first God) IOO, I04, I05, 

I05n357, I05n358, I06, 
I07n364, I09-IO, I09n368 

Plutarch (first God) 105, 
I05n358 

Proclus I30cn3I9 
'Demiurge and Father' 

105n357 
'Maker and Father' (see also 

below, na•fJp + 7tOtl]'tTJ<;) IOO, 
I05, I05n358, I06, I07, 
I07n364, 114 

Ei<; I £vI unus 90, 106, 108n366, 
I30cn319 

vou~ IOO, I08, II2n377 
7tU'tTJP I genitor IOO, I05, 

105n357, 105n358, I06, 
I07n364 

7tOt1]'tlJ<; I exstructor 100, I05, 
I05n358, I06 

cruv8Ei<; I 06 
cruv8E'tTJ<; 106 
'tEK'tUlVOJ.lEVO<; 100 
see also ~acrtA.eu<; 

Otaooxai/ fJ see succession 
Otaipecrt<; see isagogical questions 

(division); mathematics; 
philosophy 

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

Otatpoovia see philosophers 

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

Diodorus mathematicus 62, 
62n206 

Diodorus Siculus I22cnii 
Diogenes Laertius 110n369, II2, I14 
Dionysius of Halicarnassus 

I22cn11 
Diophantus Ini, 89 
diorism II, 38 
Dioscurides mathematicus I5 
Donatus, Aelius 62 
oo8Ev see OEOOJ.lEVOV 
Dorotheus of Sidon 97, 98 
doxography 47, 47n157 
draft see publication 

edition(s), ancient 
of Ammonius 88, 88n3I3, 

I29cn260 
of analytical corpus I3 
of Aratus 38n I28 
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 I3 
of Plotinus 38, 7I 
see also dedication; publication 

eicrayOY'fll see Isag6ge 
eicrayooyuco<; 1:pono<; 73, 73n254 
t\:oocrt<;, h:oouvat see edition; publi-

cation 
Elias l25cn67 
Epicureans 23n76, 36 

see also Philodemus; Philoni­
des; Poyaenus; Zeno of Sidon 

Epicurus I 06 
E7ttypa<p{J see isagogical questions 

(title) 
Eratosthenes of Cyrene IO, 11, 

11n31, 2I 
Erotianus 96 
Euclid Ini, 2n7, 6ni3, 7ni9, 8, IO, 

II, 11n3I, I2, I3n39, I4, I4n4I, 
I5, 23-35, 23n76, 23n78, 25n84, 
28-9n104, 3I-2n113, 34ni20, 37, 
37ni27, 39, 4I,42, 43,49, 52ni74, 
55, 58-60, 58ni90, 59ni93, 61-5, 
69n234,92, 102n345, I15n382, 
I03, I04, 115, 117, I25-6cn77, 
I26cn89, I26-7cn108 

Eudemus of Pergamum 7, 37, 38, 
39ni32,40 

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

Eudoxus ofCnidos 29, 42, 53, I26-
7cnl08 
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EllKtVTI'tO'tCl'tOV 109n368, 111, 
1lln372 
see also motion; sphere 

Eutocius of Ascalon 7, 7n19, 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, 123cn11 

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-
4cn56, 126cn89, 128cn217 

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, 
ll9n397, l20n403, 123cn26, 
l26cn89 

yvljcrwv see isagogical questions 
(authenticity) 

harmonics see canonics 
heading(s) 

Aetius l29cn225 
Anon. in Nicom. 89n318 
Heron mss. 53nl76 
Iamblichus l28cn225 
Origen the Christian 56 
Ptolemy 66, 70n239, 71n243, 

74n257, 73, 74, 77, 128-9cn225 
Theon 78 
heading-like 39 
see also isagogical questions 

(division) 
Hephaestion of Thebes 

72n25l, 74, 74n258,96 
Heraclitus of Ephesus 

87n307, l27cn119 
Heraclitus mathematicus l3n39 
Heraclius I Heraclides 

41-2, 46, 47, 48 
Harpocration 3n8 

Heron of Alexandria 21, 23, 26, 
31, 49-57, 92, 94, 103, 113, 125-
6cn77 
philosophy in, see harmony of 

spheres; Straton; tranquillity 
of mind 

Heronas 89n310 
Hierocles 56, 107n363 
Hippolytus 87n307, l30cn308 
Hypatia of Alexandria 43n142, 76, 

76n261 

Iamblichus 19n60, 27, 33n118, 
67n228,82n287,83n295, 87, 
109n367, 113-4, 119, l19n397, 
119n398, 128cn225, 130cn308, 
13lcn357 

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

129cn260 
E~TtYOUJ.lEVOt 56 
EPJ.lTIVEUEtV 13n39 
Homcrum ex Homero 120 

Introduction see Isagoge 
introductory issues see isagogical 

questions 
Ioannes Philoponus see Philoponus 
irrational see line (s) 
Isagoge/ai 7, 18, 20n66, 73n254, 82, 

83,85, 88,88n310,90, l24cn56 
isagogical questions (introductory I 

propaedeutic I preliminary 
questions) 
• arrangement (systematic) I 

order of works I parts of 
works /theorems (ta~t~) 4 
Aelius Theon 33nll7, 

l22cn5 
Anon. in Nicom. 90 
Anon. in PtoL 80 
Apollonius of Perga 33n 117, 

37-8, 39-40, 41, 42 
Diodes 33n 117 
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-l, 

33 
Plotinus 
Polybius 
Porphyry 

12n38, 38 
69n238 
l2n38, 38 
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ps.Longinus 72n250 
Ptolemy 66, 69-71, 69n236, 

69n238, 70n239, 70n24l, 
71, 72-3, 74, 78, 80 

Scholia in Euclidem 29 
Theon of Alexandria 78 

see also canon; corpus 
• authenticity 5 

Anon. in PtoL 80 
Apollonius of Perga 10, 42 
Aristaeus 10 
Archimedes 45, 47 
Euclid 10, 30, 32, 58 
Eutocius 42, 45, 47 
Nicomachus of Gerasa 82 
Pappus of Alexandria 10, 32, 

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

• clarification ( mxcpl]vti;Elv etc.) 
5 
Apollonius of Perga 39, 40 
Eutocius 42, 45, 46 
Galen l28cn217 
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 

• division into chapters (or sec­
tions or parts or books) 5 
Aetius l29cn225 
Anon. in Nicom. 89, 90 
Anon. in Ptol. 80 
Apollonius of Perga 37-8, 

40 
Diodorus Siculus 69n238, 

l22cnll 
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, lO­

ll, 12, 14, 34, 77, l28-
9cn225 

Polybius 69n238 
Porphyry(?) 81 
ps.Plutarch l29cn225 
Ptolemy 9n25, 69-71, 

69n236, 69n238, 70n239, 
70n24l, 74, 77, 80,81, 
l28cn225 

Scholia in Euclidem 30 

Theon of Alexandria 
l28cn225 

Thrasyllus 12 
• first treatise to be studied 4 

Euclid 10-l, lln34 
Pappus of Alexandria ll-2 

• manner I method of 
instruction I presentation 
('tp6no~ 1:ft~ l>toamcaA.ia~) 
Anon. in Nicom. 90 
Apollonius of Perga 39, 40 
Aristotle 4n l 0 
Euclid 30, 64 
Galen l28cn217 
Heron of Alexandria 55 
Marin us 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 (acracpEta) see 
clarification 

• order of study ( 1:a~t~ tft~ 
avayvroCJE<O~) 4, 18-9 
Albinus 12 
Anon. in Nicom. 90 
Apollonius of Perga 37 
Aristotle 12, l25cn67 
Euclid 30, 34, 63, 64 
Galen 12, 18-9, 123-4cn56 
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, l25cn67 
Ptolemy 17-8, 19, 69, 

69n236,69n238, 70, 
70n239, 70n24l, 72-3, 79 

Scholia in Euclidem 30, 
30nl09 

Theon of Alexandria 79 
Thrasyllus 12, l24cn67 

• possibility (ouvat6v) 
Albinus 72n250 
ps.Longinus 72n250 
Ptolemy 71-2, 72n250 

• qualities of the exegete I 
teacher 5 
Aelius Theon l22cn5 
Heron of Alexandria 55 
Pappus of Alexandria 8, 14 
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Ptolemy 69, 78 
Theon of Alexandria 78 

see also mathematics, teaching 
of 

• qualities of the student 5 
Aristotle 4n 10 
Eutocius 42 
Galen 123-4cn56 
Heron of Alexandria 50 
Nicomachus of Gerasa 85, 

85n300 
Pappus of Alexandria 8, 12 
Philoponus 88n313 
Ptolemy 68, 69, 78, 79 
Theon of Alexandria 77, 78, 

79 
• systematic organisation see 

arrangement (ta~t<;) 
• theme (aim, contents, 

authorial intention, purpose, 
su~;ject, nEpwxit. np68mt<;, 
crKono<;,teAo<;,un68Ecrt<;) 4 
Aelius Theon 122cn5 
Anon. in Nicom. 89, 90 
Anon. in Ptol. 79 
Apollonius of Perga 37-8, 

39,42 
Archimedes 44, 45, 46, 47 
Aristotle 4nl0 
Asclepius 88 
Diodorus Siculus 69n238, 

122cnll 
Dionysius of Halicarnassus 

122cnll 
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 ll, 12, 

14, 20, 32, 34, 39, 46, 77 
Philoponus 88 
Polybius 69n238 
ps.Longinus 72n250 
Ptolemy 68, 69, 71, 72, 74, 

74n257, 75, 77, 79, 122cnll 
Scholia in Euclidem 29, 30 
historical note I overview 

4, 13n39, 21,29, 30,32,3~ 
4, 37, 38,40,41,46, 48,53, 
54, 62, 64, 69, 86-7 

see also predecessors 
• title (explanation I justifica­

tion I authenticity of titles; 
t\nrypa<pft) 4 
Anon. in Ptol. 80 
Apollonius of Perga 10, 21 
Archimedes 46 
Aristaeus 10 

Aristarchus 14 
Autolycus 14 
Eratosthenes 11, 21 
Euclid 10-1, 14, 30, 32, 58, 

62,63, 126cnl08 
Eutocius 46 
Galen 123-4cn56 
Marin us of Neapolis 62 
Nicomachus of Gerasa 82, 

88-9 
Pappus of Alexandria 7, lO-

ll, 21, 32 
Philoponus 88-9 
Ptolemy 17, 17n52, 77-8, 80 
Scholia in Euclidem 30, 

126cnl08 
Theodosius 14 
Theon(?) of Alexandria 58, 

77-8 
see also title(s) 
• to which part of mathematics a 

work I sub-discipline 
belongs 5 
Aelius Theon 122cn5 
Anon. in Ptol. 80 
Euclid 29, 63 
Heron of Alexandria 21-2, 

50,51, 52,54 
Marin us of Neapolis 62, 63 
Nicomachus of Gerasa 9n25 
Pappus of Alexandria 9, 14, 

21-2 
Ptolemy 9n25, 22n72, 66-7, 

80 
Scholia in Euclidem 29 

see also mathematics, division 
of 

• utility (xpftcrtJ.wv; w<peAua etc.) 
4 
Aelius Theon 122cn5 
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 
Marin us 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 45ni48 
isoperimetric I7, 79n272, 80-I, 

IIO, II4n38I, liS, ll6, ll6n385 
see also circle; sphere 

nq>aA.aux see heading; isagogical 
questions (division) 

King see j3acrtA.dJ~ 

lemma I A.iJJlJlU (additional assump-
tion) 6, 6ni4, II, IIn3I 

Leucippus 1IOn369 
life see vita 
linear proof 80, 80n278 
linear numbers 85 
line(s) 64, ll2n375 

irrational 29, 32, 33, 34n120, 
65, I27cnll9 

minima 38, 40 
rational 32, 34, 34ni20, 65 

logic 69n237, 80, 86n305 
logistic see calculation 

Maker see Demiurge 
manuscripts 

Parisinus graecus 2372 
Parisinus graecus 2468 
Vaticanus graecus 204 

15 

89n3I8 
55ni88 
I4n42, 

Vaticanus graecus 2I8 I6, 3I 
containing alchemical 

literature 94 
containing analytical works 

I4n42, IS-6, 15n45 
interpolations in Elements 

23n78, 25n87, 125cn77 
of Apollonius l0n29 
of Euclid 23n78, 25, 25n87 27, 

58, 58ni88, 60, I25cn77 
of Heron 49ni62 
of Pappus IOn30, I6, 20, 3I, 

3In113, 79n274 
of ps.Plutarch 129cn225 
of Ptolemy 52, 74, 79, 96, 

I28cn225 
ofTheon 65n222, 76n261, 

78n270, 129cn225 
used by Boethius I3 
used by Eutocius l0n27, 42 
used by Pappus 13n39 
used by Theon 25n87 
see also edition 

Marinus of Neapolis 3, 9n26, 
I1n33, 13n39, 26, 28, 58n190, 61-
5, 61n196, 62n202, 64n218, 
64n219, 65n221,65n222, 72n250, 
93, 123cn26, 129cn260 

mathematics passim 
and philosophy 2, 3, 3-4n9, 

24n82, 25, 32, 33, 33nll8, 34, 

49-50, 52, 64n219, 66n226, 72, 
88, 93-4, 99-121, I29cn260, 
I30cn319 

contribution to other 
(sub)disciplines 29, 62, 67-8, 
68n229 

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

Successions literature on 53, 
53n177 

teaching of 2, 3, 8, 11n33, I4, 
16, 20, 25, 58,64,69, 78, 89, 
90,92,93,94 

see also circle; line; proportion; 
solid; sphere 

matter 127cnll9 
Ptolemy on 67, 68n229, 73 

mean see proportions 
meaning see isagogical questions 

(clarification) 
MtyaA.o~ acr'tpOVOJlO<; see 

Astronomer, Great 
JlEP11 see isagogical questions ( divi­

sion) 
JlEOO'tT]'tE<; see proportion (s) 
method of instruction see isagogi­

cal questions 
Middle Platonism 3n8, 72n250, 

99-100, 99n337, 104, 119, 120, 
l07n364, l09n368 
introductory pattern (Albinus, 

Ptolemy) 71-2, 72n250 
Pappus 31-5, 99-121 
see also Alcinous; Harpocration; 

Nicomachus, Numenius; 
Plutarch of Chaeronea 

MtKpo<; acr'tpOVOJlO<; see Astronomer, 
Little 

Moderatus of Gades 118n391 
Moerbeke see Willem van 

Moerbeke 
motion 109n368 

circular I02n343 
heavenly bodies 1n3, 90 
outer heaven 116 
see also dJKtvT]'tO'tatov; sphere 

an-Nadim 97 
see also in d. loc. s. v. Fihrist 

an-Nayrizi see Anaritius 
Neoplatonism, Neoplatonists 2, 

13n39, 24, 26, 28, 30, 32,43, 61, 
67n228, 79, 89,93, 99, IOO, 
102n347, 107n363, 108, 112n375, 
ll4, ll6, ll7, ll9, I30cn308 
not in Pappus 31-5, 32n 114, 99-

121 
see also Ammonius, Asclepius; 

Damascius; Iamblichus; 
Marinus; Philoponus; 
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Plotinus; Plutarch of Athens; 
Porphyry; Simplicius 

Neopythagoreanism 20, 27, 33, 52, 
56, 86-7, 90, 100, 102n343, 
ll8n394, 127cnll9 

Neopythagoreans 3, 20, 102n343, 
ll8n391, ll8n394, l30cn308 

see also Moderatus; Nicomachus; 
Philolaus 

Nicomachus of Gerasa 2, 4nl2, 19, 
2ln68, 27, 32, 32nll4, 56nl84, 
68n229, 68n230, 82-7, 82n287, 
86n304, 86n306, 87-9, 87n307, 
87n309, 89-91, 117-9, 119n397, 
120, 121, 130cn308, 13lcn357 
cited by Pappus 27, 27n99, 117-

9, 118n392, 120 
Nicomedes mathematicus 21, 

46 
Nicoteles of Cyrene 40 
Numenius of Apamea 99, 100, 

10ln340, 105n358, 106-7, 106-
7n362, 107n364 

obscurity see isagogical questions 
(clarification) 

Olympiodorus 41nl36, 43nl43 
opere, in ipso see ante opus 
optics 24n80, 58-60, 58-9nl91, 63, 

127-8cnl92 
Origen the Christian 12, 56, 

130cn308 
Origen the Platonist 105, 107, 

107n364, 108 

lta:Aa:tot see ancients 
Pappus of Alexandria 3, 3n8, 6-22, 

6nl5, 7n19, 8n2~ 9n25, 10n27, 
10n30, lln33, lln34, 13n39, 
16n47, 2ln68, 22n72, 22n73, 23, 
23n78, 24, 24n81, 24n83, 25n84, 
25n85, 25n86, 26, 26-9, 27n98, 
27n99, 29nl05, 30, 31-5, 31-
2nll3, 32nll4, 32nll5, 33n118, 
33n119, 33-4nl20, 36, 38-9,41, 
4lnl39, 42, 46, 5lnl69, 61, 62-5, 
62n204, 62n207, 64n218, 64n219, 
65n222, 76-7, 76n261, 76n264, 79, 
81, 79n274, 88n314, 92, 93-4, 
99n336, 101-3, 103n349, l03n350, 
104, 104n356, 107n363, 108-9, 
Ill, 114, 115, 117, 117-21, 
118n391, 118n392, 120n403, 
123cn26, 125-6cn77, 127cnll9, 
128-9cn225, 129cn260 

Parmenides of Elea 102n343, 
108n365, 112n375 

parts see isagogical questions 
(division) 

ltU'tlJP see Demiurge 

ltEPtoXTJ see isagogigal questions 
(theme) 

Peripatos 66n226, 67n227 
Peripatetic(s) 32, 50, 67n227 
Philo of Alexandria l05n358 
Philodemus of Gadara 58nl90 
Philolaus of Croton 87, 118n394, 

13lcn357 
Philon mechanicus 21, 5lnl71 
Philonides of Laodicea 36, 

36nl22, 39 
philology see publication 
Philoponus 19, 87-9, 88n311, 

88n313, 107n364, l08n365, 109, 
114, 116, 116n386, 129cn260 

philosopher(s) 67n227 
affirm don't prove 93, 10ln341, 

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, 4nl2, 12, 13, 21, 29, 30, 

32, 34, 47, 47nl56,48, 52, 56, 
67n228,68n229, 72n250,83,84, 
86,86n306,87,90,99n336, 100, 
102, 102n343, 103, 103n348, 
103n353, 104, 105, 106, 107, 109-
11, ll0n369, Ill, 111n373, 
112n375, 113, 114, 115, 116, 117, 
118, ll8n394, 119, 120, 120n403 
121, 123cnll, 124-5cn67, 
126cnl08, 127cnll9, 130cn319, 
13lcn357 

Platonic figures I bodies see 
solids 

Platonism I Platonist(s) 2ln68, 
32, 33, 52, 66n226, 67n228, 68, 
72n250,84, 88, 90,99, 100,101, 
103, 103n348, 105, 105n358, 
107n363, l07n364, 108, 109n368, 
118, 119, 120, 127cnll9, 
130cn308, 13lcn357 
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 
ltOA'UX!Opll'tOtEpoc; I ltOA'UX!OpO'ta:toc; 

(having the greatest surface or 
volume) 111, llln372, 114n381, 
116n385 
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Porphyry 2n4, 12n38, 20n66, 24, 
24n82, 30,38, 7I,81, 130cn308 

Posidonius 23n76, 23n79, 72n249 
predecessors 11 

of Aelius Theon 33nll7 
of Apollonius 37-8, 37ni07, 40, 

41,4ln139,42,33nl17 
of Archimedes 41, 62n206 
of Diodes 33n 117 
of Euclid 33, 42, 127cnl08 
ofGalen 128cn217 
ofEutocius 7nl9, 43, 43nl42 
of Heron 50, 51, 52, 53, 54, 55, 

II3-4, II3n79 
of [Hippocrates] 33nll7 
of Marinus 28, 61n200, 65 
of Nicomachus 86-7 
of Pappus 8, 8n24, 13, 13n39, 

20-I, 22, II7-8 
of Plotinus I 00 
of Prod us 23-6 
of Ptolemy 68 
ofTheon 77 
see also ancients; commentary 

tradition; isagogical questions 
(theme; historical overview) 

preliminary see isagogical 
problem(s) I1n34, 55, 86, 103n350 

in geometry 7, 9, 10, I1, I2, 21 
solution of 9, II, 12, 29, 62-3, 

65, I23cn26 
conic 38, 40, 43 

Proclus 6ni3, 23-4, 24n82, 25, 
25n84, 26, 27, 27n98, 28, 35, 
47nl57, 55,.56, 63, 75n259, 81, 93, 
101, 106, 107, 107n362, 109, 113, 
113n378, 114-5, 114-5n381, 
115n382, 116, ll7, ll8n391, 
119n397, 125cn77, 129cn260, 
130cn308, 130cn319 

Proclus Procleius 87-8n310 
1tpool\A.rocrt~ 39 
1tpOOtU1tOptat 56ni85 
1tp68mt~ see isagogical questions 

(theme: authorial intention) 
1tpo8erop{a 50, 57ni87, 6I 
1tpoAa~pavo~£va 57 
1tpOAEYO~EVU 57ni87, 6I, 79 
proof(s) 6, 10, IOn27, 17n5I, 

23n78,25,29,40,43,54,62,77, 
79,80,80n278,93, I04, I09n368, 
110, Ill, 115, ll5n382, 116, ll7, 
119, I21, 130cn3I9 

proportion (s), arithmetical-
geometrical-harmonica) 2I, 
29, 30, 86-7, 89, 99n336, I03-4, 
II7-121, ll7n388, 119n397, 
I20n400 
fundamental geometric mean 

I20, I20n402, 120n404 

1tpOtEXVOAoyou~£va 57, 57ni87, 
83 

ps.Galen IS, I8n55, 67n228, 
I29cn225 

ltUtl\p see Demiurge 
ltOtT]tlJ~ see Demiurge 
Ptolemaeus Gnosticus 97 
Ptolemy In2, 9n25, I6-7, I7n52, 

18-9, 22n72, 47, 47ni55, 52, 53-
4n177,59,62,65n222,66-75, 
66n226, 67n227, 67-8n228, 
68n229, 70n239, 7In243, 72n249, 
72n250, 73n254, 73n255, 74n257, 
76-81, 76n264, 78n269, 92, 96-8, 
I28-9cn225, I29cn260 
see also Middle Platonism 

publication 
Conica 7, 4Ini37, 44ni45 
individual books of Collectio 6-7 
Pappus' Commentaries 8 
Ptolemy's works 7n2I 
Theon's Commentaries 77-8 
ot6p8rocn~ 38n 128 
draft(s) 6, I6, 37, 38, 4Ini37, 

44,44ni45, 78n268 
revtswn 8, 25, 37, 38, 38n128, 

44, 44ni45, 49, 53ni76, 58, 59, 
76, 78n268,82n287, II9 

see also edition 
Pythagoras 32, 33ni18, 86-7, 90, 

118, II8n394, 119, 119n397 
see also succession 

Pythagoreanism 27, 33, 33nll8, 
83n295 
see also Neopythagoreanism 

Pythagoreans I3n39, 20, 21n68, 
56, 73n255, 88n3I4, I02n343, 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 

UVUytyvcO<JlCEtV (read, study) 18 
uvayvroot~ (reading, study) 4, 

IS, 20,90, II7n389 
uvayvrocr~a (work to be studied) 

56,86 
ltpO tOOV allrov UVUyY(I)(J~t(I)V (text 

to be studied before the other 
texts of the curriculum) 56 

cruvavayvrocrt~ (reading of a text 
in class) 56, 56nl84, 57, 86, 
86n306, ll8n395 
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1:a npo 1:1\~ (cruv)avayvroaE~ (what 
comes before the reading of a 
text in class) 

titles: 
Tix np(J rrov EvJCk{oov 'DlrnJCrov 

(Theon(?)) 60 
T(xn:po rrov T6nrov 56nl85 
T(x 1fp0 rijt;; avayvWo-erot; rrov 

Ll1]f101Cphov f3tf3Urov 
(Thrasyllus) 56 

T(x 7rp0 rij; ap!8f11]n!djt;; 
CJl"OIXEUllCIEW<;; (Heron) 57 

T(x lrpO rijt;; YEWflEl"p!!djt;; Ol"OIXEUOOEW<;; 
(Heron) 55 

see also isagogical questions 
(order of study) 

jJTJ'tOV see line(s) 

cracpE~, cracpi]vEtll, cra<pl]vti;Etv 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, 126-7cnl08, 
127cn119 

on Pappus 16, 103n349 
on Theon 65n222, 76n261 
on Theophrastus 56n185 
see also Commentary 

(comments in margine) 
cr;c6A.tov = Commentary 23n78 
Serenus of Antinoupolis 3n8, 

9n25, 43n142,93n325 
Simplicius 24n79, 26, 109, 110, 

115-6, 126cn89, 129cn260, 
130cn308 

cr~~:6no~ see isagogical questions 
(theme) 

solids 30, 53-4, 85, 89, 101, 
102n343 
Archimedean thirteen 

102n346, 103-4, 103n349, 
103n352, 113, 115, 115n382, 
117 

Platonic five 101-4, 102, 
102n346, 103n350, 103n352, 
104, 106, 110, 113-4, 115, 
115n382, 117 

as elements 102-3n348, 104, 
106, 113, 131cn357 

Speusippus 131cn357 
sphere 88n313, 102n345, 103n250, 

112n375, 115n382 
all-comprehending 102n343 

109n368, 109, 111, 112, 
112n37~ 113, 113n378, 11~ 
114n380, 114n381, 11~ 

116n385, 116n386 
beauty of 109, 1 09n368, 111, 

111n372 
best I 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, 127cn119 
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 

cruvavayvrocrt~ see reading 
cruvayooyi] 6,6n13, 115 
cruv8h11~ see Demiurge 
crxl\J.m (shape) see circle; solids; 

sphere 
synthesis see analysis 
Syrianus 79 
Syrus 7n21, 66, 66n223, 70n242, 

71, 71n243,96,97 

ta~t~ see isagogical questions 
(arran~ement) 

1:a~t~ 1:1\~ avayvroaEoo~ see isagogical 
questions (order of study) 

1:a npo tl\~ (cruv)avayvroaEoo~ see isago­
gical questions; reading 

teacher, qualities of see isagogical 
questions 

teaching 
see isagogical questions 
(qualities); mathematics 

'tEAo~ see isagogical questions 
(theme) 

'tE;(VOAoyEtV 57, 57n187, 82n290 
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texvoA.oy{a (systematic technical 
treatment) 72n250, 82, 82n290 

tEXVOAOYOUIJ.EVa ... 7tpo 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 ~acrtA.eu<;; 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, 129cn260 

Theon(?) of Alexandria 9, 
52n174, 56n185, 58-60, 58n188, 
59n193 

Theon of Smyrna 1n1, 4n12, 
83n295,93n325, 118n391, 
120n404 

Theophrastus of Eresus 56n185, 
67n227,94, 110n369 

theorem(s) 6n14, 9n26, 10, 11, 
11n34, 22, 29, 30, 40, 41, 46, 53, 
64,69,84,85, 102n343, 12~ 
7cnl08 

Thrasyllus 12, 56, 124cn67 
Timaeus Locrus 103n348, 109n368, 

111n373, 118n394 
title(s) 7n13, 10, 10n27, 11, 15, 

18n55, 19n60, 21, 41, 46, 52, 
56n185,61 
after professional 18, 18n55 
'AnotEAEOIJ.<lttKa 9~ 
'first' I 'second' 124-5cn67 
Galen 85, 85n303, 96, 123-4cn56 
Hephaestion 74, 74n258 
Heron 31, 57, 126cn77 
Latin, of Pappus 31 
manybooks 9~8 
Nicomachus 19, 19n60, 83, 88-9, 

90 
of astronomical corpus 16, 17, 

18,20 
Geminus 24n81 
ofPappus' Call. 7, 115 
of Colt. VI 16 
of Call. VIII 7 

of Theon's edition 25 
Origen the Christian 105, 107, 

107n364 
Plotinus 38 
Ptolemy 17-8, 17n52, 20n64, 80, 

9~8 
'small ( er)' I 'big(ger)' 17-20, 

124-5cn67 
Theon 78n270 
Theon(?) 60 
see also isagogical questions; 

reading 
1:011~ d<; KecpaA.ata see isagogical 

questions (division) 
t6no<; 9n25,85 

avaAUOIJ.EVO<;tono<; 9,9n25, 
10n27, 14, 15, 62n207 

acrtpOVOIJ.OUIJ.EVO<;t07tO<; 14,20 
yeve8A.taA.oytKO<; t6no<; 9n25 
7tEpt UV<lAoytOOV t07t0<; 9n25 

tranquillity of mind 49, 49-
50n166 

tp6no<; tl\<; OtOacrKaA.ia<; see isagogical 
questions (method of instruc­
tion) 

unclear (=obscure) see isagogical 
questions (acracpeia) 

im60ecrt<; see isagogical questions 
(theme, subject) 

U7t0 7t0t0V IJ.Epo<; ... avayEtat see 
isagogical questions 

vision, theory of see optics; Stoic 
vita 38, 38n129, 41, 41n135, 

41nl36, 46, 48, 89 
catalogue 91, 124-5cn67 

Willem van Moerbeke 45n148, 
52, 52n173,97 

Xenocrates 110, 13lcn357 
XPTt<Jt!J.OV see isagogical questions 

(utility) 

rocpf.A.eta etc. see isagogical questions 
(utility) 

Zeno of Citium 2ln71 
Zeno of Sidon 23n76, 58nl90 
Zenodorus mathematicus 116 
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