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Barlaam’s Refutation of the Chapters
Added to Ptolemy’s Harmonics. A Critical Edition”

ABSTRACT: The article presents a critical edition, with a translation and an introduction, of the “refutation” of chapters 14—16
of Book III of Ptolemy’s Harmonica, which were not handed down in the manuscript tradition. Chapters 14 and 15 were added
in Byzantine times, the origin of chapter 16 is uncertain. The “refutation” was authored by the 14"-century scholar and polem-
icist Barlaam of Seminara, one of the two leading characters in the Palamite and hesychast controversies. In this way, the last
item of Barlaam’s scientific writings can now be read in a critical edition. The present edition explains in detail the background
of Barlaam’s work, describes all of its manuscript witnesses, and reconstructs a stemma codicum.

KEYWORDS: Barlaam of Seminara, Ptolemy’s Harmonica, refutation, Byzantine reception of ancient Greek harmonic theory

INTRODUCTION

Barlaam of Seminara (71348), born in Calabria, was a noted personality in Palaiologan Byzantium,
also serving as an imperial ambassador. He was one of the two leading characters in the Palamite and
hesychast controversies, where he opposed the monk Gregorius Palamas'. After being defeated, in
1341 Barlaam left Constantinople for the Latin West, settled by the papal Curia in Avignon, and con-
verted to Catholicism. It is tempting to speculate that he fell victim to the Black Death pandemic.
Many of Barlaam’s works were collected in volume 151 of Migne’s Patrologia Graeca; most of
them have also been published in a critical edition®. Barlaam also composed five scientific works®:

2 Fabio Acerbi: CNRS, UMR8167 Orient et Méditerranée, équipe “Monde Byzantin”, 52 rue du Cardinal Lemoine, F-75231
Paris cedex 05; fabacerbi@gmail.com.

® Sofia Di Mambro: Universita Ca’ Foscari Venezia, Dorsoduro 3246, 30123 Venezia; sofiadimambro@yahoo.it.

* Reproductions of most manuscripts mentioned in this article can be found through the website https://pinakes. irht.cnrs.ft/,
which also provides additional bibliography. We are grateful to Daniele Bianconi, Ciro Giacomelli, Anna Gioffreda, and
Francesco Valerio for their expertises, and to Matthieu Cassin for his logistic support. FA had access to some of the manu-
scripts thanks to the digital repository of the project Sin-aps (Alexander von Humboldt-Professorship, FAU Erlangen-
Niirnberg). FA translated and annotated the text; SDM prepared the critical text and wrote the four sections that precede it.

! For a first orientation on the Palamite and hesychast controversies, see A. RiGo, Gregorio Palamas e oltre. Studi e docu-

menti sulle controversie teologiche del XIV secolo bizantino (Orientalia Venetiana 16). Firenze 2004; A. FYRIGOS, Dalla
controversia palamitica alla polemica esicastica (con un’edizione critica delle Epistole greche di Barlaam). Roma 2005,
67-97; N. RUSSELL, The Hesychast Controversy, in: The Cambridge Intellectual History of Byzantium, ed. A. Kaldellis —
N. Siniossoglou. Cambridge 2017, 494-508. On Barlaam, see S. IMPELLIZZERI, Barlaam, in: Dizionario Biografico degli
Italiani. VI. Roma 1964, 392-397; PLP 2284; A. FYrRiGos, Barlaam Calabro: I'uomo, ’opera, il pensiero. Atti del
Convegno internazionale, Reggio Calabria, Seminara, Gerace, 10-11-12 dicembre 1999. Roma 2001; Fyricos, Dalla cont-
roversia palamitica 161-169. On Barlaam’s philosophical stance, see most recently M. TRrizIO, «Una ¢ la verita che per-
vade ogni cosa». La sapienza profana nelle opere perdute di Barlaam Calabro, in: Byzantine Theology and its Philosophi-
cal Background, ed. A. Rigo (Byzantiog 4). Turnhout 2011, 108-140, with bibliography.
See the next footnote for the scientific works. Other editions include C. GIANNELLL, Un progetto di Barlaam Calabro per
I’unione delle Chiese, in: Miscellanea Giovanni Mercati. 111 (St7" 123). Citta del Vaticano 1946, 157-208; R. E. SINKEWICZ,
The Solutions Addressed by Barlaam the Calabrian to George Lapithes and their Philosophical Context. MS 43 (1981)
151-217 (this contains a complete list of Barlaam’s writings, with references to the editions to that date; see also, more re-
cently, FYRIGOS, Dalla controversia palamitica 169-182); T. M. KOLBABA, Barlaam the Calabrian. Three Treatises on Pa-
pal Primacy. Introduction, Edition, and Translation. REB 53 (1995) 41-115; and the complete edition A. FYRIGOS, Barlaam
Calabro. Opere contro i Latini. Introduzione, storia dei testi, edizione critica, traduzione e indici (St7 347). I-IL. Citta del
Vaticano 1998; FYRIGOS, Dalla controversia palamitica.
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a treatise of number theory, in six books (Logistiké); two short texts in which he computed the cir-
cumstances of the solar eclipses of 1333 and 1337 (De eclipsi 1 and II); a pamphlet on the determi-
nation of the date of Easter (De paschate); a number-theoretical rewriting of the first ten proposi-
tions of Book II of Euclid’s Elements (Demonstratio); a tract in which he showed that the last three
chapters of Ptolemy’s Harmonica as they are handed down by a part of the manuscript tradition
cannot be authentic (Refutatio). Barlaam was a scientific polemicist: De eclipsi 1 and II, De
paschate, and Refutatio have Nikephoros Gregoras as their polemical target*; the Demonstratio
covertly criticises George Pachymeres’ approach to the same subject-matter.

The present article contains a critical edition of the Refutatio accompanied by an annotated
translation. Until now, this work could be read only in the text of Franz’s 1840 edition, which was
reprinted with corrections in Diiring’s 1930 edition of Ptolemy’s Harmonica®. The present edition
is preceded by four sections, whose contents are as follows: an outline of the background of the
Refutatio; an analysis of the structure and of the style of the treatise; a detailed description of its
manuscript witnesses; and a discussion of the stemmatic relations between these manuscripts. An
iconographic complement reproduces the beginning of the Refutatio in the prototype of the tradition,
and the diagram associated with the treatise in several witnesses.

A BACKGROUND TO THE REFUTATIO

A division of the monochord, or canonic division, is a rational method for locating the notes of
specific harmonic intervals. Several procedures were put forward in Greek antiquity to locate the
notes; individual authors and harmonic schools differed as to the rational tools to be used to carry
out the division and as to the exact location of the notes (phthongoi)®. If we use numerical ratios to
represent musical intervals and focus on the interval of one octave, this is compounded of a fifth
and a fourth: % = (34)(%); the compounding intervals differ by an epogdoic tone: (34):(%) = %.
Thus, an octave is compounded of two intervals of a fourth “disjoined” by a tone: % = (¥3)(%)(¥5).
These three “conjoined”—that is, sharing a bounding note—intervals are bounded by four notes:
these are the “standing” (hestotes) notes in an octave. Each of the intervals of a fourth within an
octave was called a “tetrachord”. One of the essential tasks of Greek harmonic theorists was to

3 See the following editions: P. CARELOS, Barlaam tou Kalabrou. Logistiké. Barlaam von Seminara, Logistiké (Corpus
philosophorum Medii Avi. Philosophi byzantini 8). Athens — Paris — Bruxelles 1996 (Logistiké); J. MOGENET — A. TIHON —
D. DONNET, Barlaam de Seminara, Traités sur les éclipses de soleil de 1333 et 1337. Louvain 1977 (De eclipsi 1 and II); A.
TIHON, Barlaam de Seminara. Traité sur la date de Paques. Byz 81 (2011) 362411 (De paschate); F. ACERBI, Barlaam’s
Paraphrase of Euclid, Elements 11.1-10. A Critical Edition. JOeB 72 (2022) 1-62 (Demonstratio), which also contains
summaries of all these works. On the grounds of allusions in some of Palamas’ writings, Barlaam’s scientific activity can
be limited to ca. 1330-37, see FYRIGOS, Dalla controversia palamitica 170—172.

Assessments of the Gregoras-Barlaam controversy are found in MOGENET — TIHON — DONNET, Barlaam 150-157 and in
TiHON, Barlaam, which also contains a detailed description of Gregoras’ contribution to Easter Computi. Gregoras’ compu-
tation of the solar eclipse of July 1330 is edited in J. MOGENET — A. TIHON — R. ROYEZ — A. BERG, Nicéphore Grégoras,
Calcul de I’éclipse de soleil du 16 juillet 1330 (Corpus des Astronomes Byzantins 1). Amsterdam 1983. Gregoras wrote
three pamphlets against Barlaam: possibly the Antilogia, certainly the Philomathés and the Phlorentios: see the editions in
P. L. M. LEONE, Nicephori Gregorae «Antilogia» et «Solutiones Quaestionumy». Byz 40 (1970) 471-516; P. L. M. LEONE,
11 Philomath@s & Peri hybriston di Niceforo Gregora. RSBN 8-9 (1971-72) 171-201; P. L. M. LEONE, Niceforo Gregora,
Fiorenzo o Intorno alla sapienza (Byzantina et Neo-Hellenica Neapolitana 4). Napoli 1975.

See J. FRANZ, De musicis graecis commentatio. Berolini 1840, 14-23 (based on the manuscript Napoli, Biblioteca Na-
zionale Centrale Vittorio Emanuele III, III1.C.3 [1330-50; Diktyon 46279]), reprinted in I. DURING, Die Harmonielehre des
Klaudios Ptolemaios. Goteborg 1930, 112—121 with corrections coming from manuscripts that also contain Ptolemy’s
Harmonica, among which our witnesses P! and V.

On canonic division, the genera, the “systems”, and, more generally, on ancient Greek harmonic theory see A. BARKER,
Three Approaches to Canonic Division. Apeiron 24.4 (1991) 49-83; A. BARKER, The Science of Harmonics in Classical
Greece. Cambridge 2007; D. E. CREESE, The Monochord in Ancient Greek Harmonic Science. Cambridge 2010; S.
HAGEL, Ancient Greek Music. A New Technical History. Cambridge 2010.
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Barlaam’s Refutatio: A Critical Edition 3

locate two more notes within each tetrachord; these are the “movable” (kinoumenoi) notes, whose
different positions produce the standard genera (enharmonic, chromatic, and diatonic) and their
shades. Traditionally—and very much as the fixed notes in the construction just outlined, which are
pairwise set one fifth apart—the movable notes within the two disjoined tetrachords that make an
octave were placed one fifth apart; thus, only the movable notes within either of the tetrachords had
to be located. The outcome of this procedure is a canonic division over the span of one octave; the
structure can be enlarged by suitably joining other tetrachords and single notes to this core octave.

The so-called “(greater) perfect system’’ spans two octaves, that is—as % = (%)(¥%1)—an inter-
val with which a quadruple ratio is associated. The numerical ratios associated with the tetrachords
and to the epogdoic tones that compound the double octave of the perfect system are arranged as
follows: (¥5)(%5)C4)(V5)(Y5)(%4)%. These six conjoined intervals are bounded by seven standing
notes. These notes are named by means of a genus-plus-species denomination: the generic name of
the tetrachord, in the genitive plural, qualifies the specific name of the note. The names of the tetra-
chords are, from highest to lowest, Ayperbolaion, diezeugmenon, meson, hypaton. Accordingly, and
again from highest to lowest, the names of the seven standing notes of the perfect system are néte
hyperbolaion, nété diezeugmenon, paramesé, mesé, hypaté meson, hypaté hypaton, proslamba-
nomenos. The lowest note does not belong to any tetrachord; it was “added” (hence its name) one
epogdoic tone below the hypaté hypaton in order to complete the span of a double octave.

The most accomplished Greek technical treatise of harmonic theory is Ptolemy’s Harmonica’®,
in three Books'’. Book 1 first expounds introductory matters on methods and aims of harmonics,
then goes deeper into notes, concords and associated intervals and ratios, and into the divisions of
the genera and of the tetrachords. In this Book, Ptolemy scrutinises the approaches of the Pythago-
reans and of Aristoxenus and his school. Book II begins by treating again genera; it passes then to
systems, and to clarifying the notions of “form” (eidos) of a concord, and of “position” (thesis) and
“function” (dynamis) of a note; chapters Il 7-11 investigate into tonoi and their modulations; chap-
ters II 12—13 expound specific issues of canonic division; chapters II 14 and 15 set out the divisions
of the octave in the three genera according to several harmonic theorists, and the divisions of the
genera in each tonos, respectively. Harm. 111 1-2 show how to realise the double octave of the per-
fect system on a kanon.

Harm. 111 3—13 are of a radically different nature''. They hardly include any technical argument,
but outline—on the grounds of their sharing a mathematical structure (the harmonia) which gives
an appropriate form to the underlying matter—a comparison between harmonic items, features of
the human soul, and relative positions and motions of the heavenly bodies (the Sun, the Moon, and
the planets). Harm. 111 3—4 set out the general coordinates of this comparison. As for the human
soul, Harm. 11l 5-7 set a parallel between harmonic concords, genera, modulations of the tonoi, and
primary divisions of the soul, the forms of knowledge, and the changing attitudes of the soul in

]

In general, a “system” is a harmonic structure compounded of at least two intervals. All Greek harmonic theorists define a
system in this way, see for instance Aristoxenus, E/. harm. 1, 21, 67 Da Rios.

The core octave of the perfect system is the one associated with the compounded ratio (%5)(%)(%5).

The best introduction to Ptolemy (fl. AD 127-160) and his works is G. TOOMER, Ptolemy, in: Dictionary of Scientific
Biography, ed. Ch. C. Gillispie. I-XVII. New York 1970 XI 186-206. The reference edition of Ptolemy’s Harmonica is
DURING, Die Harmonielehre; see also the emendations proposed in B. ALEXANDERSON, Textual Remarks on Ptolemy’s
Harmonica and Porphyry’s Commentary (Studia Graeca et Latina Gothoburgensia XXVII). Goteborg 1969. The reference
translation is A. BARKER, Greek Musical Writings. [-1I. Cambridge 1984-89 II 275-391; see also J. SOLOMON, Ptolemy,
Harmonics. Translation and Commentary. Leiden — Boston — Ko6In 2000. A comprehensive study of the Harmonica is A.
BARKER, Scientific Method in Ptolemy’s Harmonics. Cambridge 2000.

Very detailed descriptions of the contents of Ptolemy’s Harmonica are in T. J. MATHIESEN, Apollos’ Lyre. Greek Music
and Music Theory in Antiquity and the Middle Ages. Lincoln (NE) and London 1999, 434-494, and in CREESE, The
Monochord 283-355. A useful overview of the Harmonica is in BARKER, Greek Musical Writings II 270-275.

Read the bewilderment at Ptolemy’s arguments in Harm. I1I 5-13 in BARKER, Scientific Method 268-269.

©
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specific moments of life, respectively. As for heavenly matters, Harm. 111 8 shows that the (period-
ic) structure of the perfect system and the circle of the zodiac can be most naturally mapped into
one another; III 9 maps concords and discords into the astrological aspects (this section is quite
technical); III 1012 set a parallel between the sequence of the notes, the genera, the modulations
of the tonoi, and the motions of the heavenly bodies in length (the diurnal motion), in depth (the
anomalistic motion), and in breadth (the motion along the zodiac)'?, respectively; III 13 expounds a
correspondence between the tetrachords and the tones in the perfect system and the “phases” of the
heavenly bodies with respect to the Sun.

The last three chapters of Ptolemy’s Harmonica are missing in the manuscript tradition; their
presence in Ptolemy’s original plan is proved by the fact that their titles are independently preser-
ved in the pinakes of the treatise. These titles are as follows: III 14, xoatd tivag Gv mpdTOLC
appovg mapafAndeiev ol o tEAEiOv cLOTHUATOC E0TMTEG POOYYOL TOIG TPMTOIG TOV &V TM
KOoou® opai-poig “According to which first numbers the standing notes of the perfect system ought
to be mapped into the first heavenly spheres”; III 15, g v Aapupdvorvto S tdV aplOudv ol TdV
oikeiwv kivioemv Adyot “How the ratios of the motions proper <to each sphere> ought to be found
in terms of numbers” ; III 16, w@®¢ Gv ai TGV TAAVOUEVOV GUVOIKEIMGELS TAPABAAAOIVTO TOIC TMV
006yyov “How the affinities of the planets ought to be mapped into those of the notes”.

The missing chapters Harm. 111 14—15 were restored by Nikephoros Gregoras, and added to his
own recension of the Harmonica. As for chapter III 16, its origin is unclear; its text is witnessed in
some manuscripts only. In these manuscripts, what Byzantine scholars came to identify with chap-
ter 111 16 is included, obviously out of place, in III 9'°. It is a safe guess—Barlaam is explicit about
this—that Gregoras himself extracted “Harm. 111 16” from Harm. 111 9 and made it the last missing
chapter. That chapters 14 and 15 were added by Gregoras is borne out by partly autograph scholia
in the manuscript Paris, Bibliothéque nationale de France, Coislin 173 (ca. 1334; Diktyon 49312),
see in particular ff. 32r and 108r'*. Par. Coislin 173, which was annotated and amply glossed by
Gregoras himself, is also the oldest witness—and the only independent one—of Gregoras’ recensi-
on of the Harmonica, and a fortiori of Harm. 111 14—15 too. The oldest witness—and the only in-
dependent one—of the text of “Harm. 11l 16” as located in the middle of III 9 is the manuscript
Miinchen, Bayerische Staatsbibliothek, Cod. graec. 361a (end of 13" century; Diktyon 72898)", f.
40v. The Harmonica in this manuscript was also annotated by Gregoras; “Harm. 111 16 was here
collated by Gregoras’ pupil Philotheos of Selymbria against a witness carrying Gregoras’ recensi-
on'®. An omission in the text of “Harm. 111 16” witnessed by Monac. gr. 361a and a variant reading
in its title suggest that Gregoras could not have used this manuscript as his model for the text he

The Greek terms are kot pfikog (kata meékos, transl. “in length”), kotd éOog (kata bathos, transl. “in depth”), and xotd
nmAdtog (kata platos, transl. “in breadth”). We adopt the translations in N. M. SWERDLOW, Ptolemy’s Harmonics and the
‘Tones of the Universe’ in the Canobic Inscription, in: Studies in the History of the Exact Sciences in Honour of David
Pingree, ed. Ch. Burnett — J. P. Hogendijk — K. Plofker — M. Yano. Leiden 2004, 137-180: 158—160.

Of course, one must disregard the manuscripts in which Harm. 111 14-16 are witnessed by contamination with Gregoras’
recension. One such manuscript is mentioned just below.

See DURING, Die Harmonielehre LxXvIII-LXxXxVIII for this and other documents. Gregoras speaks of his recension of Pto-
lemy’s Harmonica in a letter to Michael Kaloeidas: P. L. M. LEONE, Nicephori Gregorae epistulae. I-11. Matino 1982 11
301.95-302.107. The date given for Par. Coislin 173 coincides with the date of one of the watermarks; the letter to Kalo-
eidas is posterior to AD 1331/2.

On Monac. gr. 361a, see ACERBI — GIOFFREDA, Manoscritti scientifici, passim; F. ACERBI — A. GIOFFREDA, Harmonica
Membra Disjecta. GRBS 59 (2019) 646—662, and in particular 659-661. Monac. gr. 361a was once one and the same man-
uscript with the oldest portion of the manuscript Vatican City, Biblioteca Apostolica Vaticana, Vat. gr. 2338 (end of 13%
century; Diktyon 68969). For the late history of this manuscript, see L. CALVIE, Un manuscrit médiéval d’anciens musicog-
raphes grecs: le Vaticano, BAV, gr. 2338. Script 74 (2020) 219-250.

16 On f. 42r—v, Philotheos of Selymbria added Harm. 11T 11-15 (numbered as 11T 12-16) taking them from Gregoras’ recensi-
on, but as for III 16 he referred to the text on f. 40r.
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relocated as Harm. 11l 16. Accordingly, Diiring makes Par. Coislin 173 depend on a hyparchetype
to which Monac. gr. 361a is also subordinated.

The contents of the added chapters can be summarised as follows'”.

Harm. 111 14. The zodiac is divided into 360 degrees; the astrological aspects with respect to the
Sun are associated with its subdivisions (opposition to 180 degrees, trine to 120 degrees, quartile to
90, sextile to 60). The perfect system is mapped into these items, as follows: proslambanomenos is
mapped into the aspect (stasis) at 180 degrees and hence into opposition, hypaté meson into the
aspect at 120 degrees and hence into trine, nété diezeugmenon into the aspect at 90 degrees and
hence into quartile, nété hyperbolaion into the aspect at 60 degrees and hence into sextile. The two
standing notes that bound the disjunctive tone are mapped into the point from which the degrees are
measured.

Harm. 111 15. The sesquialter, sesquitertian, double, and quadruple ratios show up both in the
numerical values associated with aspects (with 90 acting as a mean, these values are 90 to 60, 120
to 90, which make the double ratio once compounded, and 360 to 90) and in concords (a fifth, a
fourth, which make the homophone of an octave once compounded, and a double octave). Alterna-
tively, 120, 90, and 60 degrees reduce to 4, 3, and 2 if measured in zodiacal signs; these terms, 3
acting as a mean, make the sesquitertian, sesquialter, and double ratios. In its turn, the number of
zodiacal signs, namely, 12, makes with 3 a quadruple ratio, which is also associated with a double
octave. Alternatively, one might set out the same mapping by using the angles of the polygons as-
sociated with the aspects, but a fuller account of this is left to another occasion'®.

Harm. 111 16. We shall not describe the astrological folklore expounded in this chapter; we only
give the mapping between the planets and some specific notes: Saturn to nete hyperbolaion, Jupiter
to nété diezeugmenon, Mars to nété synémmenon'®, Sun to paramesé, Venus to mesé, Moon to hy-
pate meson.

Barlaam’s Refutatio is an anaskeué “refutation” of Harm. III 14-16 insofar as Barlaam did not
set out to prove that these chapters are not Ptolemy’s—for he is explicit about this in the very first
lines of his tract, while not mentioning Gregoras (henceforth “the opponent”, in this context)—but
that they could not be Ptolemy’s because of their shortcomings.

In the prototype of the manuscript tradition—which does not contain Ptolemy’s Harmonica—
the Refutatio is preceded by the added chapters Harm. Il 14—16. This is a constitutive feature of
the Refutatio, for Barlaam refers to these chapters as preceding his own text. He also states: “in the
oldest copies we have found [the last chapter] as part of the text somewhere in the middle of the
third <book> of the harmonics”, which is exactly what one finds in the family whose prototype is
Monac. gr. 361a. A collation of the text of Harm. 111 14-16 in the prototype of the Refutatio (see
the Appendix) exhibits the same variant readings as Monac. gr. 361a. As Gregoras’ and Philotheos
of Selymbria’s interventions in this manuscript show that the codex was available in highbrow mi-
lieux in Constantinople exactly when Barlaam composed his Refutatio, we may apply a principle of
economy and suppose that Barlaam has had access to this very manuscript too.

17 A thorough discussion of the astronomical underpinnings of Book III of Ptolemy’s Harmonica is found in SWERDLOW,
Ptolemy’s Harmonics 151-165, and see 165-176 for Harm. 111 14-16. That part of the contents of the lost Harm. 1l 14
can be recovered from some of the Byzantine musical excerpts known as Excerpta Neapolitana, which in their turn nearly
coincide with the relevant part of Ptolemy’s Inscriptio Canobi, is just Swerdlow’s conjecture. As we shall explain in a
moment, “Harm. III 16” does expound a mapping between notes and planets that (after a plausible integration) coincides
with part of the one set out in the Inscriptio Canobi itself (see below), but we do not see how the scenario can be ruled out
in which the connection between “Harm. 111 16”, the Excerpta Neapolitana, and the Inscriptio Canobi goes the other way
around (see also below). This makes the flimsy ground on which Swerdlow’s conjecture rests evaporate.

This is trivial, since these angles subtend the arcs resulting from the division of the zodiac into 360 parts.

This note belongs to the so-called “lesser perfect system”; see for instance BARKER, Three Approaches 58 and 6061, and
CREESE, The Monochord 21.
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Barlaam’s Refutatio settled the issue of authenticity of Harm. 111 14—16 once and for all. This
was already recognised by Johannes Kepler in his annotated translation of Harm. 111 3—16%. Kepler
also elaborated a reconstruction of Harm. 111 14-16.

STRUCTURE AND STYLE OF THE REFUTATIO

Barlaam states six requirements that should be fulfilled if the added chapters are to be regarded as
authentic, and shows that none of these requirements is met. The six requirements are: first, the
added chapters should not repeat what Ptolemy has expounded in previous chapters; second, the
added chapters should contain particular, and not general, arguments, for, at the end of III 13, Ptol-
emy states that this is exactly what he will do in the subsequent chapters; third, the mappings set
out in the added chapters should be in agreement with the observative data available in Ptolemy’s
times; fourth, these mappings should be “fitting” (oikeioi), that is, they should not map dissimilar
items into one another; fifth, the language should be correct and it should fit the subject-matter;
sixth, the contents of the added chapters should fit their titles.

The six requirements are discussed unevenly. After their presentation at lines 15—41 (they are
summarised again in the wind-up at lines 314-321), the first is allotted lines 42-95; the second,
lines 90-95; the third, 96—113; the fourth, 113—159; the fifth, 160—194; the sixth, which includes a
clarification of the meaning of “prime number” (lines 197-211) and a geometric argument (259—
283) about the straight line being the shortest path between two points, 195-297. Contrary to Bar-
laam’s initial claim, Harm. 111 16 is treated separately, in a dozen lines (298-308) and by means of
an argument which does not correspond to any of the six requirements (the other argument is about
the contents not fitting the title). This is followed by a new attack on the opponent, about his mak-
ing III 16 preceded by unfitting material (lines 309-313). The Refutatio is opened by a statement of
its aims (3—9) and by a quick overview of the status of the added chapters in the manuscript tradi-
tion (9—14); it is closed by the beginning of Barlaam’s reconstruction of the missing chapters (322—
329). The Refutatio breaks up in the middle of a sentence, but we cannot exclude that Barlaam de-
liberately left his tract incomplete, maybe as an allusion to the incompleteness of the Harmonica.

Barlaam’s tract is a compendium of refutation strategies. Some of his refutations are very subtle,
some are straightforward arguments, some are weak, some prove too much, some are tendentious
or squarely against the rules of the refutation game. We give a summary in what follows, and pro-
vide detail in the footnotes to the translation. There is a gross mistake in the mapping the opponent
sets out in Harm. 111 14—15, for this mapping associates relations (the aspects) to terms (the no-
tes)—which are logically and factually inhomogeneous items (that this is the case is proved at lines
113-130 of the Refutatio)*'—and it does that in a way that is patently at variance with Ptolemy’s
similar mapping in Harm. 111 9. Pointing out such an error would allow the autenticity’s case for
chapters III 14—15 to settle rapidly. Barlaam wants to do more: he wants to show that his opponent
argues inconsistently and that he is unable to master basic technical terms of the three disciplines
involved, namely, harmonics, arithmetic, and astronomy. For this reason, Barlaam fires on his tar-
get from several positions, and using different dialectical weapons.

20 See Ch. FriscH, Joannis Kepleri astronomi opera omnia. V. Francofurti a. M. et Erlangae 1864, 392 Nota I. Kepler asserts
that he owned a transcription of the Refutatio, ex dono J. G. Herwarti. This manuscript is lost. On Kepler’s interest in har-
monics see B. STEPHENSON, The Music of the Heavens. Kepler’s Harmonic Astronomy. Princeton 1994, in particular ch.
VII. Diiring’s attempts at showing that “Harm. 111 16” was authored by Ptolemy (DURING, Die Harmonielehre LXXXIV—
LXXXVIII) are unconvincing: “Harm. 111 16” expounds standard astrological lore and must be a scholium—ypossibly linked
with the Excerpta Neapolitana—that found its way into the text.

The opponent considers only planetary aspects with respect to the Sun, and keeps the position of the Sun fixed. However,
and as Barlaam points out, an aspect is a relation in its essence, and cannot be reduced to the position of only one of the
two heavenly bodies involved in this relation.

2
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The fifth requirement, about lexicon and phrasing, is not met by the opponent’s use of “music”
instead of “harmonics”, “arithmetical” as referred to heavenly matters, “proportional” as referred to
ratios, and by his conflating a place and the fact that something lies in that place. The counterargu-
ment about prime numbers (197-211), which Barlaam categorises under the sixth requirement, also
amounts to showing that the opponent did not know the meaning of “prime” as predicated of num-
bers. The same can be said of the counterargument about the “first spheres”, that the opponent in-
correctly identifies with the heavenly bodies they carry (lines 247-256). The lexical section also
contains a kind of refutation that will be met elsewhere: the opponent overspecifies his arguments,
which are thereby flawed. The point here is that the opponent refers to the “perfect system” but he
maps the heavenly items only into the standing notes of this system, or just into its bounding notes
(which would require using simply “double octave). Other examples of the opponent’s overshoot-
ing, that is, regarding specific features as necessary while they are not, are pointed out by Barlaam.
One such feature is dividing the zodiac into 360 parts, a move that Barlaam repeatedly attacks as
unnecessary and hence fallacious (see lines 56—73, 73—78, 203-209, and 235-246).

The opponent is also charged with establishing his mapping without supporting it by means of
observations (96—102) or of pieces of evidence (103—113), with using “the two standing notes that
contain the disjunctive tone [...] as one, even if they are two and differentiated as to function”
(151-153), and with incorrectly measuring distances along arcs and not by means of straight lines
(256-293).

As for the logic of his counterarguments, Barlaam shows that his opponent’s choice of the sets
to be mapped into one another (namely, notes and aspects) is incorrect, first by arguing that the two
sets do not share any essential property (113—130), and then by proving that the assumption that a
mapping between them obtains entails either an impossible conclusion (lines 130-134), or two
conclusions that are logically incompatible (134—139, 139-151 and 239-243), or a conclusion that,
while possibly being true, contradicts the intended assumption (151-159). The latter argument—a
little logical masterpiece indeed—is what the ancient sceptical tradition called peritrope.

Barlaam’s terminology and argumentative patterns show that he was perfectly at ease with
number theory, harmonics, geometry, and, most notably, with Aristotelian doctrines and with dia-
lectical techniques®®. The Refutatio sets out the arguments at a very fast pace, enlivening them by
steep rhetorical c/imax (Barlaam spends four rhetorical questions, three of which in the core section
at lines 113-130), and bristles with lexical resonances and wordplays. Sometimes, Barlaam slightly
cheats, which is part of the rules of the game after all.

MANUSCRIPT WITNESSES OF THE REFUTATIO

The manuscript witnesses of Barlaam’s Refutatio are listed below; they are arranged in alphabetical
order of the names of the towns where the several libraries are located, which coincides with an
increasing Diktyon number; most of the sigla are standard in the editions of Barlaam’s scientific
treatises. We describe in detail such family relations among manuscript witnesses as can be estab-
lished on the basis of the contents of the manuscripts and on the stemmas established in critical
editions of treatises other than the Refutatio™. It is not difficult to see that most family relations of

22 One must not forget that the Palamite controversy began with Palamas and Barlaam disagreeing about what kind of Aristo-
telian syllogism allows us to know God’s attributes. On this issue, see K. I[ERODIAKONOU, The Anti-Logical Movement in
the Fourteenth Century, in: Byzantine Philosophy and its Ancient Sources, ed. K. Ierodiakonou. Oxford 2002, 219-236, in
particular 225-236.

23 Editions are cited on the first occurrence of a treatise in the whole list. For descriptions of some of these manuscripts in the
editions of Barlaam’s scientific treatises other that the Refutatio, and for their stemmatic relationships, a reference to the
relevant pages of CARELOS, Barlaam (Logistiké), MOGENET — TIHON — DONNET, Barlaam (De eclipsi I and II), TIHON, Bar-
laam (De paschate), and ACERBI, Barlaam’s Paraphrase (Demonstratio) is understood. We use the abbreviations and num-
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the tradition of Barlaam’s Refutatio can be anticipated in this way. This is one of the reasons why
the descriptions of the manuscript witnesses are very detailed.

L'

24

25

26

27

28

Leiden, Universiteitsbibliotheek, B.P.G. 16D (Diktyon 37637), 1651, copyist <Gerard Langbaine the
Elder>*. The Refutatio, without a title, is on ff. 103v—111r (des. 246 £k T@v odTdVY TavavTia, see the
edition below); it is preceded on f. 103r by Harm. 111 16 and, on f. 103v, by a scholium and a blank
space of 6 lines®. Other works in the manuscript: ff. 3r—101v Porphyry, In Ptolemaei Harmonica I-
11 7°%; 102r diagramma harmonicum.

This manuscript is one of the outcomes of a copying campaign of musical treatises coordinated in Oxford
by John Selden on behalf of Marcus Meibom (see the manuscript Utrecht, Universiteitsbibliotheek 1.A.1
[Tiele 11; Diktyon 64497] for Ptolemy’s Harmonica; the apograph containing Manuel Bryennios’ Harmonica
is apparently lost?”). The copies were collated with other Oxford witnesses, and partly carried out personally,
by Gerard Langbaine (notes on f. 1r; the second note is in the hand of John Selden). Meibom immediately
drew apographs of these exemplars: these are the manuscripts Utrecht, Universiteitsbibliotheek 1.A.2 (Tiele
12; Diktyon 64498) for Ptolemy’s Harmonica; Leid. Periz. Q° 22 (our witness L?) for Porphyry’s commentary
thereon; Leiden, Universiteitsbibliotheek, B.P.G. 16E (Diktyon 37638) for Manuel Bryennios’ Harmonica. As
stated on f. Ir of L!, its model for Porphyry was the manuscript Oxford, Magdalen College, gr. 13 (composite;
284 half of 16th century; copyists Nikolaos Tourrianos, ff. 1r—138r, and Sophianos Melissenos?®, ff. 143r-273r;
Diktyon 48706), collated with two Bodleian witnesses (these are listed in De Meyier’s catalogue). From f. 103r
on, the antigraph of L! was the manuscript Oxon. New College 299 (our witness O?), as stated in a note located
on f. 103r, before the Greek text: Libru(m) 3™ et ultimum Harmonicorum Claudij Ptolomaei (in Codice MS°
in Collegio quod Oxonij vulgo Novum audit) excipiunt haec parabysmata. The model was already incomplete,
as confirmed by a note appended to the Greek text on f. 111r: Desiderantur reliqua ob folium extremum
excisum [...], with a final reference to a peculiarity of the model: [...] tanta est in MS° Codice et chartae

berings in SINKEWICZ, The Solutions 185-194 for Barlaam’s non-scientific works: Or. = Greek discourses; AL = Antilatin
treatises; EG = Greek Letters.

Langbaine copied only ff. 1r, 95r, 103r—111r. Two other hands penned ff. 3r—18v, 47r-94v, 96r—102r, and ff. 19r—46v,
respectively; John Selden added a note on f. 1r. See K. A. DE MEYIER, Codices Bibliothecae Publicae graeci (Bibliotheca
Universitatis Leidensis. Codices Manuscripti vii1). Lugduni Batavorum 1965, 18—-19; T. J. MATHIESEN, Ancient Greek Mu-
sic Theory. A Catalogue Raisonné of Manuscripts. Miinchen 1988 no. 276. This manuscript was originally paginated from
f. 3r on; page numbers are absent from f. 102v (blank).

The scholium, a citation from Diodorus Siculus 1.16.1 autograph of Nikephoros Gregoras in Par. Coislin 173, is edited in
DURING, Die Harmonielehre XCix—C and in F. ACERBL, I problemi aritmetici attribuiti a Demetrio Cidone e Isacco Argiro.
Estudios Bizantinos 5 (2017) 131-206 Testo 6, second transcript. The text, which in this position can be traced back at
least to the model of the manuscript Oxon. New College 299 (our witness O%)—see below—reads here as follows: gnoiv 6
A16dwpog 6 Zikehdtng 6t Atyontiog 0 Eppiig énoinoe mpdtog Avpav tetpdyopdov (tpixopdov 173) wpnoduevog tog kat’
EViaTOV Bpog: TPEiS Yop vreotioato @Boyyovg, 0&Hv, Papiv kail péoov, 6ELV pev and tob Bépovg Papvv 6¢ dmnd ToD
YEWDVOG pécov 8¢ amd tod Eapog kai Tod phvordpov “Diodoros the Sicilian asserts that Hermes the Egyptian first made a
four-chord lyra, by imitation of the yearly seasons: for he conceived three kinds of sound, high, low, and intermediate, high
from Summer, low from Winter, intermediate from Spring and Autumn”.

The reference edition of Porphyry is I. DURING, Porphyrios Kommentar zur Harmonielehre des Ptolemaios (Gdteborgs
Hogskolas Arsskrift 38). Géteborg 1932. The recent edition M. RAFFA, Porphyrius, Commentarius in Claudii Ptolemaei
Harmonica. Berlin—Boston 2016 depends on Diiring’s as for the textual tradition.

On Meibom and Bryennios see most recently A. WEDDIGEN, Marcus Meiboms Briefe an Marquard Gude und andere.
Studie zu einem gescheiterten Editionsversuch der Harmonica des Manuel Bryennios. Wolfenbiitteler Renaissance-
Mitteilungen 39 (2018) 29-66.

For these two copyists, see RGK 1 319, 1I 438, 111 520, and G. DE ANDRES, El cretense Nicolas de la Torre, copista griego
de Felipe II. Biografia, Documentos, Copias, Facsimiles. Madrid 1969; RGK 1 362 and P. CAROLLA, A proposito di stemmi
multipli: Andrea Darmario ¢ i suoi collaboratori. Con 22 nuovi manoscritti di Sofiano Melisseno tra Parigi e Lisbona, in:
Griechisch-byzantinische Handschriftenforschung, hrsg. von C. Brockmann — D. Deckers — D. Harlfinger — S. Valente.
Berlin — Boston 2020, 381-394: 382-388, respectively.
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amplitudo, et characterum exilitas®. A letter by R. W. Hunt to De Meyier, dated 15 March 1955, is inserted
between ff. I and Il of L!; the letter confirms that the relevant quire of Oxon. New College 299 had been mani-
pulated (see also infra): “The 10th. quire, which begins on fol. 68, originally had 8 leaves. The last 5 are now
missing, of which the first has been torn out and the remaining 4 cut out and the stubs oversewn together”. As
for Porphyry’s commentary, Diiring, almost certainly without collating the manuscripts, confirms the family
relations just outlined: DURING, Porphyrios Kommentar X—XI, XXIV—XXVI, XXIX (stemma); he also shows that
the manuscript Oxford, Magdalen College, gr. 13 is a copy of the very prolific manuscript Venezia, Biblioteca
Nazionale Marciana, gr. Z. 322 (coll. 711; 1468-72; copyist <lohannes Rhosos>; Diktyon 69628).

L2 Leiden, Universiteitsbibliotheek, Periz. Q° 22 (Diktyon 37873), ca. 1651, copyist <Marcus Mei-
bom>*". The Refitatio, without a title, is on ff. 126v—132v (des. 246 éx @V oOTAV TévovTia); it is
preceded on f. 126r by Harm. 111 16 and by the same scholium as in our witness L'. Other works in
the manuscript: ff. 2r—124v Porphyry, In Ptolemaei Harmonica I-II 7; 125r—v diagrammata har-
monica’".

This is Meibom’s conformal apograph of Leid. B.P.G. 16D (our witness L'); he also copied Langbaine’s
working notes and marginalia to the Refutatio. Meibom wrote the following note by the side of the first line of
the Refutatio, which begins on a new page: inter haec et praecedentia spatium 6 vers. erat relictu(m).

A. Milano, Biblioteca Ambrosiana, E 76 sup. (gr. 292; Diktyon 42700)*?, composite, ca. 1340, Bar-
laam’s copyist III**. The Refutatio, with the standard title, is on ff. 180r—190r; it is preceded on ff.
178v—180r, headed ta Vw6 Tvov mpootebévia kKepdhoto Talg TPiol TeEAevTOiOG EMYPOPOIC TOD
tpitov T®V appovik®dv [ltoiepaiov “chapters appended by someone to the last three titles of the
third <book> of Ptolemy’s harmonics”, by Harm. 111 14—16. Other works in the manuscript: ff. Ir—
107v Ptolemy, Harmonica 1-111 16**; 108r—110v varia mathematica; 111r—172r Barlaam, Logistike

29
30

To give an idea of the exilitas of the script of Oxon. New College 299, Aristotle’s Organon takes 43 folios only.

See K. A. DE MEYIER, Codices Perizoniani (Bibliotheca Universitatis Leidensis. Codices Manuscripti 1v). Lugduni Ba-

tavorum 1946, 76; MATHIESEN, Ancient Greek Music Theory no. 283. This manuscript was originally paginated from f. 2r

on; page numbers begin again with 1 on f. 126r. Marcus Meibom (ca. 1630-1710) is an interesting yet little-studied figure
of clericus vagans. The manuscripts he copied are found in Leiden (these were bought in bulk in 1752) and in Utrecht (the
town where he died); see DE MEYIER, Codices Bibliothecae Publicae graeci, X—x1 and ad locos. These items are the manu-

scripts Leiden, Universiteitsbibliotheek, B.P.G. 2B, 16C, 16E, 16G-H*, 37A, f. 4-5, 67A (Diktyon 37626, 37636, 37638,

3764042, 37668, 37701) and Periz. Q° 22 et Q° 39 (Diktyon 37873 and 37878; in the latter, the annotations only), and the

manuscripts Utrecht, Universiteitsbibliotheek LE.1, .G.1, LA.2, LA.8-10, I.C.1 (Tiele 3, 5, 12-16; Diktyon 64520, 64528,

64498, 645024, 64507). A bio-bibliographic synthesis on Meibom can be read in R. HOISTAD, Marcus Meibom and the

Lost Codex Meibomianus. Eranos 83 (1985) 103—112: 103—105; detail on incidents that marked Meibom’s life is given in

J.-Ch.-F. HOFER (éd.), Nouvelle Biographie Générale. Tome Trente-Quatrieme. Paris 1861 cc. 764-766; see also R. J.

LEONHARDT, Meibom, Marcus, in: Geschichte der Altertumswissenschaften. Biographisches Lexicon, hrsg. von P.

Kuhlmann — H. Schneider (Der neue Pauly, Supplemente, Band 6). Stuttgart-Weimar 2012 cc. 803-804.

31 The first diagram is identical to that on f. 102r of L!; the second diagram reproduces the diagram, in Langbaine’s hand,
located on f. 95r of L.

32 The two Milan manuscripts are described in E. MARTINI — D. Bassi, Catalogus codicum Graecorum Bibliothecae Ambro-
sianae. [-1I. Milano 1906, 326328 and 836839, respectively; see also MATHIESEN, Ancient Greek Music Theory nos. 178
and 182. On Pinelli’s library, see M. GRENDLER, A Greek Collection in Padua: The Library of Gian Vincenzo Pinelli
(1535-1601). Renaissance Quarterly 33 (1980) 386-416 (407—408 on Manuel Moros, see below) and, more recently, A.
M. RAUGEL, Gian Vincenzo Pinelli e la sua biblioteca (Cahiers d’Humanisme et Renaissance 151). Genéve 2018.

33 On this copyist, who penned ff. 111r-190r and 291r-305v, see A. GIOFFREDA, Su scrittura, libri e collaboratori di Barlaam
calabro. Segno e Testo 14 (2016) 361-378. Folios 191r-290r of Ambr. E 76 sup. were copied by Barlaam’s copyist II, who
is also found in Marc. gr. Z. 332 (see below); other hands are engaged in the copy, for instance on ff. 108r—110v. Folios
2r—v, 8r-10v, 38v—40v are in the hand of Theodoros Rentios: S. MARTINELLI TEMPESTA, Per un repertorio dei copisti greci
in Ambrosiana, in: Miscellanea Graecolatina I, a cura di F. Gallo. Roma 2013, 101-153: 140; see also RGK 111 215 (a copy
is subscribed in 1557).

34 The edition of Ptolemy’s Harmonica is DURING, Die Harmonielehre.
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I-VI; 172r—178r Barlaam, Demonstratio; 191r—243r Barlaam, De Spiritu Sancto adv. Latinos (AL
1-6); 243r-247v Barlaam, De principatu Papae (AL 7); 247v-252r Barlaam, Legatus seu de Spiritu
Sancto (AL 11); 252r-254r Barlaam, Confutatio dogmatis Latinorum (AL 10); 254v—267v Barlaam,
Solutiones ad Georgium Lapitham; 268r—283v Barlaam, Oratio de concordia (Or. 1); 283v—-290r
Barlaam, Oratio ad Synodum de unione (Or. 2); 291r-294v Barlaam, De eclipsi 1; 294v-300v Bar-
laam, De eclipsi 11; 301r—v scholium de cyclo lunari et computationes astronomicae; 302r-305v,
290v (alia manu) Barlaam, De paschate.

Barlaam’s works in this manuscript are penned by two of his collaborators. Contrary to what happened in
Marec. gr. Z. 332 (our witness M), he did not revise his own texts, which exhibit typical copying mistakes. A is
the sole independent witness for the varia mathematica it carries on ff. 108r—110v: ACERBI, Barlaam’s Para-
phrase 5, and Appendix 2 for the edition. A is a copy of the manuscript Vatican City, Biblioteca Apostolica
Vaticana, Vat. gr. 185 (composite; 1330-50; Diktyon 66816), and a stemmatic sibling of Oxon. New College
299 (our witness O?), as for Ptolemy’s Harmonica: DURING, Die Harmonielehre LXV and LXIX (stemma). A is
a direct copy of M as for the Demonstratio, the Logistike, and De eclipsi I and I1.

L. Milano, Biblioteca Ambrosiana, R 117 sup. (gr. 724; Diktyon 43201), composite, ca. 1565, copyist

35

36

<Manuel Moros>**. The Refutatio, with the standard title, is on ff. 133r—140v; it is preceded on ff.
132r—133r by Harm. 1II 14-16, headed t0 v16 Tvev mpootedévia Kepdiato Toic TPIol TEAEVTAINNG
Emrypapaic Tod tpitov TdV apuovikdv Itoiepaiov “chapters appended by someone to the last three
titles of the third <book> of Ptolemy’s harmonics”. Other works in the manuscript: ff. 3r—47r Her-
ennios, in Aristotelis Metaphysica; 52r-81v [Georgius Codinos], De officiis; 86r—127r Barlaam,
Logistike 1-V1; 127r—131v Barlaam, Demonstratio; 140v—143v Barlaam, De eclipsi 1; 143v—148r
Barlaam, De eclipsi 11; 148t—149r scholium de cyclo lunari et computationes astronomicae; 149v—
152v Barlaam, De paschate; 152v—155r varia mathematica; 158r—188r Dionysius of Halicarnassus,
De Thucydide; 191r—195r, 196r-200r, 203r—207r (triplex) De comoedia; 209r—225r, 247r—262v (du-
plex), 265r—266r Georgius Hamartolos, Chronicon (fragm.); 227r—235r Iohannes Scylitzes, Synopsis
Historica (excerpts) cum additamenta Theodori Scutariotae; 237r-239v Theodoros Gaza, Epistula
de origine Turcarum; 241r—v, 242r—v (duplex) Polyaenus, Stratagemata (excerpt), 243r-244v
apographum inscriptionis; 269r-270v, 273r-274v (duplex) Vita Aristotelis; 2771—323v Origenes,
Contra Celsum cum Gennadii Scholarii scholia.

This codex is a recent assemblage of parts of several manuscripts. The Barlaam block was entirely copied
by Manuel Moros, one of Pinelli’s favourite calligraphists, using Ambr. E 76 sup. as a model.

. Moskva, Gosudarstvennyj IstoriCeskij Musej, Sinod. gr. 315 (Vlad. 441; Diktyon 43940), 1590—

1600, copyist <Maximus Margounios>*°. The Refutatio, with the standard title, is on ff. 297v—-303v;

On Moros, see RGK I 252 (which confirms the identification by Martini and Bassi), I 348, III 417; P. GEHIN, Evagre le
Pontique dans un recueil de mélanges grammaticaux du fonds Pinelli, I’Ambr. C 69 sup., in: Nuove ricerche sui mano-
scritti greci dell’ Ambrosiana. Atti del Convegno Milano, 5-6 giugno 2003, a cura di C. M. Mazzucchi — C. Pasini. Milano,
2004, 265-313. The four hands engaged in the copy are distributed as follows: Camillo Zanetti on ff. 347, 191-241, 243—
323; an anonymous hand supplies f. 242; Maximus Margounios on ff. 52-81 (1602; RGK I 259 [which identifies the co-
pyist], I 356, 111 427; G. FEDALTO, Massimo Margunio e il suo commento al “De trinitate” di S. Agostino [1588]. Brescia
1967; F. CICCOLELLA, Maximos Margounios and Anacreontic Poetry: An Introductory Study, in: Greeks, Books and Li-
braries in Renaissance Venice, ed. R. M. Piccione [Transmission 1]. Berlin — Boston 2021, 147-160, with recent bibliog-
raphy), who also copied the entire Mosq. Mus. Hist. gr. 315 (our witness m) and was engaged in the copy of Vat. gr. 1756
(our witness v); Manuel Moros on ff. 86—155 and 171-188. Folios 158—170 were excised from the Aldine no. 1559 of Di-
onysius of Halicarnassus.

Margounios penned the entire manuscript with the exception of ff. 16r-26v, which contain Arethas’ first pamphlet. The
best description of this manuscript is found in L. G. WESTERINK, Arethae archiepiscopi Caesariensis scripta minora. I-II.
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it is preceded on f. 297r—v by Harm. III 14-16, headed t0 vm6 Tiveov Tpootebévta kepdiaio Talg
Tp1ol TELevTaloG EMtypaaig Tod Tpitov TV apuovikdv [Itoiepaiov “chapters appended by some-
one to the last three titles of the third <book> of Ptolemy’s harmonics”. Other works in the manu-
script: ff. 1-13v Leo medicus, Conspectus medicinae’; 16r—129r Arethas, Opuscula; 135r—159r
Barlaam, epistulae tres (EG 1-3); 161r-251v Demetrios Cydones, De processione Spiritus Sancti ad
amicum; 252r-255r Manuel Chrysoloras, De processione Spiritus Sancti’®; 257r-290v Barlaam,
Logistike 1-VI; 294r-296v Barlaam, De paschate; 290v—294r Barlaam, Demonstratio; 303v—307v
Barlaam, epistulae quinque (EG 4-8); 307v-309r Barlaam, De eclipsi 1, 309v-312v Barlaam, De
eclipsi 11; 313r scholium de cyclo lunari et computationes astronomicae;, 317r-321v Nikephoros
Gregoras, excerptum e Byzantina Historia X 8; 321v—327r Nikephoros Gregoras, In annuntiationem
Deiparae; 327r-328r Nikephoros Gregoras, excerpta; 331r—334v Nikephoros Gregoras, Epistula
XVP?; 334v—339v Nikephoros Gregoras, Oratio in Deiparam®’; 341r-351v Nikephoros Gregoras,
Vita lohannis episcopi Heracleensis; 360r—-366r Maximus Planudes, De compassione; 366v—401r
Maximus Planudes, Laudatio Sanct. Petri et Pauli; 401v—419v Maximus Planudes, In Sanctum Di-
omedem; 420r—440r Maximus Planudes, Basilikos logos*'; 440r—442v excerpta e Planudis operis et
epistulis; 442v—443r Maximus Planudes, Versus politici.

Maximus Margounios collaborated with Alvise Lollino in the copy of Vat. gr. 1756 (our witness v). WE-
STERINK, Arethae archiepiscopi IX—XVIII shows that several works contained in Mosq. Mus. Hist. gr. 315 were
copied from manuscripts held in Venice: Barlaam’s works from Marc. gr. Z. 332 (our witness M); the two
treatises on the procession of the Holy Spirit from the manuscript Venezia, Biblioteca Nazionale Marciana, gr.
Z. 157 (coll. 399; 1442; Diktyon 69628); Gregoras’ and Planudes’ works from two manuscripts held in the li-
brary of the monastery of St Anton in Venice, destroyed by a fire in 1687.

. Napoli, Biblioteca Nazionale Centrale Vittorio Emanuele III, III1.C.3 (Diktyon 46279), once a unitary

whole with the manuscript Napoli, Biblioteca Nazionale Centrale Vittorio Emanuele III, II1.C.4
(Diktyon 46280), ca. 1321-26, a single copyist for most of both manuscripts, but not for the Refuta-
tio, which was added later*>. The Refutatio, with the standard title, is on ff. 103v—107v; it is preced-

Lipsiae 196872 I ix—xviil. This volume of the edition of Arethas’ writings exactly comprises all works contained in the
Moscow manuscript (57 items), which is the sole witness of most of them.

Leo medicus is edited in F. Z. ERMERINS, Anecdota Medica Graeca. Lugduni Batavorum 1840, 79-275.

See A. SPOURLACOU, Einai o Manougl Chrysoldras o suggrapheus tou ergou Kephalaia oti kai ek tou uiou to agion pneuma
ekporeuetai. Onoavpiopora 2 (1963) 88-117.

See the edition in S. BEZDEKI, Nicephori Gregorae epistulae XC. Ephemeris Dacoromana 2 (1924) 239-377: 303-311.
This item is edited in L. G. WESTERINK, Nikephoros Gregoras, Dankrede an die Mutter Gottes. Helikon 7 (1967) 259-271.
These four Planudean works are edited in PG 147, 985-1016 and 1017-1112; L. G. WESTERINK, Trois textes inédits sur
Saint Diomede de Nicée. AnBoll 84 (1966) 161-227; L. G. WESTERINK, Le Basilikos de Maxime Planude. BS/ 27 (1966)
98-103; 28 (1967) 5467, 29 (1968) 3450, respectively.

See M. FORMENTIN — F. RICHETTI — L. SIBEN, Catalogus codicum Graecorum Bibliothecae nationalis Neapolitanae. Volu-
men III. Roma 2015, 89-91; MATHIESEN, Ancient Greek Music Theory no. 202. As the quire numbers show, Neap. I11.C.4
comprises quires 1-16 of the original whole, Neap. III.C.3 comprises quires 17-30. Other hands can be found at ff. 1r—v,
2r—v, 3r—v, 65v—66r, 791, 103r—-107v of Neap. III.C.3. The editions of the works contained in this manuscript are as fol-
lows: Nikomachos and excerpta, S. DI MAMBRO, Nicomaco, Manuale di Armonica (Mathematica Graeca Antiqua 5). Pisa
— Roma 2023; Planudes, Versus heroici, A. STUCKELBERGER, Planudes und die Geographia des Ptolemaios. Museum Hel-
veticum 53 (1996) 197-205, and see also F. PONTANI, The World on a Fingernail: An Unknown Byzantine Map, Planudes,
and Ptolemy. Traditio 65 (2010) 177-200, and C. M. MAzzuccHI, Il Tolomeo Ambr. D 527 inf. e i versi di Massimo
Planude sulle carte della Geografia (Ambr. A 199 sup.), in: Miscellanea Graecolatina I, a cura di F. Gallo. Roma 2013,
259-266; Planudes, epigramma, il secondo in C. F. A. NOBBE, Claudii Ptolemaei Geographia. Tomus I. Lipsiae 1843,
xxxi1 no. VII; the first of the notae harmonicae, K. VON JAN, Musici Scriptores Graeci. Lipsiac 1895, 411, 2412, 8 (=
sects. 1-2 of the so-called Excerpta Neapolitana, for which see now F. ACERBI — S. PANTERI, Eratosthenes in the Excerpta
Neapolitana. GRBS 59 [2019] 663—679); [Plutarch], A. MERIANI, Ps.-Plutarchi De musica. Berlin — Boston 2024; Theon of
Smyrna, E. HILLER, Theoni Smyrnaei philosophi platonici Expositio rerum mathematicarum ad legendum Platonem uti-
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ed on f. 103r—v by Harm. Il 14-16, headed Boapiadp povayod tod Korafpod 10 016 Tivaov
npootefévta kePdAaia Toig TpIol TeAevTaiog Emypopaic Tod Tpitov TV appovik®dv Tltolepaiov
“by the monk Barlaam of Calabria, chapters appended by someone to the last three titles of the third
<book> of Ptolemy’s harmonics”. Other works in the manuscript: ff. 1r—v Porphyry, In Ptolemaci
Harmonica, proemium; 2r—v excerpta e Nicomachi Harmonico encheiridio; 3r—v Maximus
Planudes, Versus heroici in Ptolemaei Geographiam and epigramma in Ptolemaeum; 4r—v notae
harmonicae; 5r-51r Ptolemy, Harmonica 1-111 14 (des. 109, 11 Diiring); 51v—52v diagrammata
harmonica; 53r—65r [Plutarch], De musica; 65r—94r Theon of Smyrna, Expositio (des. 119, 21
Hiller); 94v—101v Nikomachos, Harmonicum encheiridion; 101v—102v Maximus Planudes, excerpta
ex commentario Macrobii in Somnium Scipionis graece verso.

N and its complement Neap. I1I.C.4 are independent witnesses of some of the treatises of harmonic theory
they contain: for Ptolemy, see DURING, Die Harmonielehre LIV and LXIX (stemma); for Nikomachos, see DI
MAMBRO, Nicomaco, sect. 11.3.2.

. Oxford, Bodleian Library, Savile 1 (Diktyon 48424), composite, 1589, copyist <James Darlymple of

Ayr>%. A very short summary of the Refitatio, with the title Baplady povoyod dvacksvn €ig té
kTh. “by the monk Barlaam, refutation of the, etc.” and including incipit and desinit, is on ff. 318v—
319r; it is preceded on f. 318v by long incipit and desinit of Harm. 111 14-16, headed td V16 TIvev
npootefévta kePdAaia Toig Tpiol TeAevTaiong Emypapaic Tod Tpitov TV dppovik®dv Tltolepaiov
“chapters appended by someone to the last three titles of the third <book> of Ptolemy’s harmonics”.
Other works in the manuscript: ff. 1r-195v Sextus Empiricus, Adversus mathematicos; 195v—199r
Dissoi logoi; 200r—222r Euclid, Data; 224r-227v Autolycus, De sphaera mota; 228r—240r Euclid,
Phaenomena; 240r-258r Theodosius, De diebus et noctibus; 258v—-264r Theodosius, De habitationi-
bus; 264r-275r Autolycus, De ortibus et occasibus; 276r-318r Barlaam, Logistike 1-V1; 318r—v Bar-
laam, De paschate (summary); 318v—319r Barlaam, Refutatio (summary).

The manuscript ends with very short summaries of Barlaam’s De paschate and Refutatio. The only other
witness that adopts the ordering Logistiké — De paschate — Refutatio is Marc. gr. Z. 332 (our witness M). The
only editor who determines the stemmatic position of O' is Carelos (Barlaam LXV-LxVIiI), who makes it a
copy of the manuscript Oxford, Bodleian Library, Savile 6 (composite; ca. 1582; copyist of the scientific part
Henry Savile; Diktyon 48429), in its turn a copy of Marc. gr. Z. 332. As Oxon. Savile 6 begins with Book III
and does not bear any trace of mutilation, and as two of the three separative innovations of O! are Carelos’
false readings (likewise, two of the four conjunctive innovations are Carelos’ false readings in O'), and the
third one just shows that Oxon. Savile 6 cannot be a copy of O!, we conclude that the two Oxford manuscripts
are independent witnesses of the Logistike.

lium. Leipzig 1878; Planudes, excerpta, A. MEGAS, Macrobii commentariorum in Somnium Scipionis libri duo in linguam
graecam translati. Thessalonike 1995.

See F. MADAN — H. H. E. CRASTER — N. DENHOLM-YOUNG, A Summary Catalogue of Western Manuscripts in the Bodlei-
an Library at Oxford. Vol. II part II. Oxford 1937 no. 6548. The Data (+ 1 blank folio) is copied in four ternions, num-
bered from o’ to §'; the Barlaam section is paginated from 1 to 87. For the copyist, see RGK I 142 (identification in this
manuscript). See also J.-L. QUANTIN, Historical Criticism, Confessional Controversy, and Self-Censorship: Henry Savile
and the Lives of John Chrysostom. Erudition and the Republic of Letters 6 (2021) 138-223: n. 69 on 157—158. The editions
of the works contained in this manuscript are as follows: Sextus, H. MUTSCHMANN — J. MAU, Sexti Empirici Opera. Vol.
II-III. Lipsiae 1914-61; Dissoi Logoi, E. WEBER, Dissoi Logoi: Eine Ausgabe der sogenannten Dialexies, in: Philologisch-
Historische Beitrage Curt Wachsmuth zum sechzigsten Geburtstag tiberreicht. Leipzig 1897, 33—-51; Euclid’s Data and
Phaenomena, HEIBERG — MENGE, Euclidis opera omnia VI and VIII, respectively; Autolycus, J. MOGENET, Autolycus de
Pitane. Histoire du texte suivie de 1’édition critique des traités de la sphére en mouvement et des levers et couchers (Uni-
versité de Louvain, Recueil de travaux d’histoire et de philologie, 3¢ série 37). Louvain 1950; Theodosius, R. FECHT,
Theodosii De Habitationibus Liber. De Diebus et Noctibus Libri duo (4bhandlungen der Gesellschaft der Wissenschaften
zu Géttingen, Philologisch-Historische Klasse, Neue Folge bd. X1X,4). Berlin 1927.
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O’. Oxford, New College 299 (Diktyon 48768), watermark range 1364-72, one single copyist for the
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45

entire manuscript*. The Refutatio, without a title, is on f. 70r—v (des. mut. 246 éx 1OV aOTOV
tdvavtie); it is preceded on ff. 69v—70r, in continuity with Ptolemy’s treatise, by Harm. 111 14-16,
by the same scholium as in our witnesses L' and L?, and by a blank space of 2 lines. Other works in
the manuscript: ff. 1r—51r Aristotle, Organon, of which 1r-2v Porphyry, Isagoge, 2v—6r Categoriae;
61—8r De interpretatione; 10r=20v Analytica priora 1-11; 20v—27r Analytica posteriora I-11; 32r—45v
Topica, 47r=51r Sophistici elenchi; 52r—59r Nikomachos, Introductio arithmetica 1-11; 59v dia-
grammata harmonica; 60r—70r Ptolemy, Harmonica 1-111 16; 71r—83v Ptolemy, Apotelesmatica 1—
IV; 84r—v Porphyry, Introductio in Ptolemaei Apotelesmatica 47-55; 85r—v [Ptolemy], Centilogqui-
um; 86r—v text tit. mepi TOV ThG oEANVNG NUEPIVAV TTapddwV Tiva onuaivel Kab’ Ekdotnv avThg &v
10i¢ T®V {diwv dekavoic didpopov Tapodov kai onuaciav “about the daily passages of the Moon,
what is a sign of in the decans of the zodiac for each of its different passages and indications”; 87r—
89r John Philoponus, De usu astrolabii; 89v—90v Anonymus, De constructione astrolabii; 90v-91v
text tit. wepl T@V EnTa THS Yiig KMpdtov “about the three terrestrial klimata”.

Because of a loss of folios, the Refutatio ends abruptly with the last line of f. 70v. The same curtailed text
is carried by our witnesses L! and L2. Diiring shows that O? is a copy of Vat. gr. 185 and a stemmatic sibling
of Ambr. E 76 sup. (our witness A) as for Ptolemy’s Harmonica. Vat. gr. 185 is the earliest witness in which
the scholium that precedes the Refutatio in our witnesses L!, L2, and O? is located at the end of Ptolemy’s
Harmonica, after the added chapters III 14—-16; the variant reading tetpdyopdov in the scholium also appears
to originate in Vat. gr. 185. Hiibner states that O? is an obvious copy of the manuscript Oxford, Bodleian Li-
brary, Auct. T.5.4 (Misc. 266; 4" quarter of the 13™ century; Diktyon 47214) as for Ptolemy’s Apotelesmatica;
Boer does not identify a model in the case of Ptolemy’s Centiloquium*.

. Paris, Bibliothéque nationale de France, gr. 2381 (Diktyon 52013), mm 295x220; composite, ca.

1371-73 (certainly before 1392: tables on ff. 100r and 101r; later note of the main hand on f. 104v;

This in-folio, mm 420x295, comprises 92 folios written on 57 lines per page; watermarks “hunting horn”, like Briquet
huchet 7645 (1364), “griffon”, like Briquet griffon 7453 (1370-76) and 7454 (1372); these dates are confirmed by a paleo-
graphic evaluation of the hand; the quire numbers run from a” to 18’, but the folios carrying numbers ¢ and 13" have been
excised; the composition (the production units are separated by a vertical bar) is 18 (8) | 28 (24) | 1° (30) | 28 (46) | 1°-1 (51)
18(59) | 13 (67) 133 (70) | 2 (86) | 18-2(92). Folios 8v—9r, 27v-31r, 461—v, 51v, 92r-v are blank. Folio 9v contains a few
lines of text, followed by a representation of Aristotle; the same depiction is found on f. 31v, which is otherwise blank. See
H. O. CoxE, Catalogus codicum mss. qui in collegiis aulisque Oxoniensibus hodie adservantur. Oxonii 1852 Codies mss.
Collegii Novi 107-108; Catalogus Codicum Astrologorum Graecorum. I-XII. Bruxelles 1898—-1953 IX 1 (S. WEINSTOCK)
96-97; MATHIESEN, Ancient Greek Music Theory no. 152. The hand has been dated on our request by C. Giacomelli, D.
Bianconi, and A. Gioffreda, per litteras. The editions of the works contained in this manuscript are as follows: no truly
critical edition exists of any of the treatises traditionally included in Aristotle’s Organon; for Porphyry, see A. BUSSE, Por-
phyrii Isagoge et in Aristotelis Categorias commentarium (CAG IV 1). Berlin 1887; for an overall assessment of the Aris-
totelian works, with a complete bibliography, see C. GIACOMELLI, Circolazione e lettori dell’Organon di Aristotele.
Indagini sui codices vetustissimi. Segno e Testo 21 (2023); Nikomachos, R. HOCHE, Nicomachi Geraseni pythagorei Intro-
ductionis Arithmeticae libri II. Lipsiae 1866 (not a critical edition); Ptolemy’s Apotelesmatica, W. HUBNER, Claudii Ptole-
maei opera quae exstant omnia. III 1. Apotelesmatika. Lipsiae 1998; Porphyry, Catalogus Codicum Astrologorum Graeco-
rum V 4 (Ae. BOER —S. WEINSTOCK), 187-228 (not a critical edition); [Ptolemy], Centiloquium, Fr. LAMMERT — Ae. BOER,
Claudii Ptolemaei opera quae exstant omnia. III 2. De iudicandi facultate et animi principatu. Pseudo-Ptolemaei Fructus
sive Centiloquium. Lipsiae 1952; text on f. 86r—v, J. CAMERARIUS, Astrologica, Norimbergae 1532, 31-36; Philoponus, C.
JARRY, Jean Philopon, Traité de 1’ Astrolabe. Paris 2015 (the editor lists O? among the witnesses but he does not discuss its
stemmatic position) and A. STUCKELBERGER, loannes Philoponus, De usu astrolabii eiusque constructione. Berlin 2015
(not a critical edition). We were unable to find an exact parallel to the text copied on ff. 89v—90v in published or described
Byzantine treatises on the astrolabe; see A. TIHON, Traités byzantins sur ’astrolabe. Physis 32 (1995) 323-357 for a syn-
thesis. This text, however, intermittently coincides with Argyros’ treatise.

See DURING, Die Harmonielehre LXV and LXIX (stemma); HUBNER, Apotelesmatika Xviil and XXV (stemma); BOER, Pseu-
do-Ptolemaei Fructus XXIX—Xxx and XXXII (stemma).
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watermark range 1358-93)*. The Refutatio, with the title Boplady dvackevn gic o kTA. “by Bar-
laam, refutation of the, etc.”, is on ff. 32r—35r. Other works in the manuscript: ff. 1r—2v notae
chronologicae et metrologicae; 3r—12v Maximus Planudes, Psephophoria secundum Indos; 13r-30v
Barlaam, Logistike 1-VI; 30v—32r Barlaam, Demonstratio; 35v—41v Gregorius Palamas, Physica,
theologica moralia et practica capita CL*"; 41v—46v Gregorius Palamas, Pro Hesychastis orationes
duo*®; 46v excerpta theologica; 47r—62r Cleomedes, Caelestia cum scholiis Pediasimi; 55r marg.
[Apollonius], On finding two mean proportionals*®; 56r marg. Anatolius, De generatione; 56r marg.
nota astrologica; 56r marg. [Melampos], De divinatione ex naevis™; 56v marg. geographica et as-
tronomica varia, 62r Hermes Trismegistos, De partibus hominis, 62r Oneirocriticon e Danielis
psalmis; 62r excerptum e Galeni De dignotione ex insomniis’'; 62v Nicholas Rhabdas, Methodus de
arithmeticis et geometricis medietatibus, et problemata arithmetica octo; 63r—v De Persici astrolabii
usu capita XX-XXXLX; 64r—77v Aratea, astrologica et brontologica varia®; 78r—79v Anonymous
and Demetrius Triclinius, De lunae schematismis; 80r De climatibus®®; 80v excerpta ex Adamantii
De ventis®*; 81r-85v Iohannes Pediasimos, Geometria; 85v—86r notae et tabulae metrologicae
chronologicae astrologicae (dated to 1371-73); 86r-88v [Aristotle], De mundo; 93r-96v Alexander
of Aphrodisias medicus, Quaestiones et solutiones physicae®; 96v—99r [Philo], De mundo>®; 99r—v

A very detailed description of this manuscript (here completed) is found in Catalogus Codicum Astrologorum Graecorum
VIII 3 (P. BOUDREAUX) 43-59. See also P. SCHREINER, Die byzantinischen Kleinchroniken. I-III (CFHB 12). Wien 1975-
79 1 191-192; P. CABALLERO SANCHEZ, El Comentario de Juan Pediasimo a los «Cuerpos celestes» de Cleomedes (Nueva
Roma 48). Madrid 2018, 107-110 (watermarks and identification of the main copyist); MATHIESEN, Ancient Greek Music
Theory no. 75. The composition of Par. gr. 2381 is as follows: 12 (2, marked o’ by a later hand, al-a2), 1!° (12, B, a3-al2)
| 28 (28, y'—8’, b1-b8 and c1-¢8), 1'° (38, ¢, d1-d10), 13 (46, ¢’, e1—€8) | 2% (62, {'—n’, f1-18 and gl—g8) | 0° (67, ', h1—
h5) | 0° (73, 1&’, i1-i6) | 0* (77, h2-3, h7-8) | 0° (80, h9—11) | 13 (88, 1", 11-18) | 0* (92) | 13*2 (102, ff. 100101 are unwar-
rantedly added to a quire, 1’, m1-m10) | 07 (109, n1-n7), where 0* denotes x loose folios now bound together, | a junction,
namely, a change of quire coinciding with a change of work. The Greek quire numbers are placed in the middle of the low-
er margin of the verso of the last folio of a quire. The Latin quire and page markers are placed in the lower outer corner of
the recto of each folio. Folios 100 and 103 are bound with recto and verso interchanged. Folios 89-92 are blank. The last
words of the last page are petd y @0AAa (solar symbol). The editions of the works contained in Par. gr. 2381 are sometimes
listed in clusters; to simplify the references, some of these editions are given in the final assessment of the manuscript.

This text is edited in R. E. SINKEWICZ, Saint Gregory Palamas, The One Hundred and Fifty Chapters (Studies and Texts
83). Toronto 1988.

These are parts 2 and 3 of the first Triad of Palamas’ treatises edited in J. MEYENDORFF, Grégoire Palamas. Défense des
saints hésychastes (Spicilegium Sacrum Lovaniense. Etudes et documents 30). Louvain 1973.

This is a method for finding two mean proportional lines between two given straight lines, witnessed in several sources and
variously assigned to Hero of Alexandria or to Apollonius; see W. R. KNORR, Textual Studies in Ancient and Medieval
Geometry. Boston — Basel — Berlin 1989, 11-28 and 41-61, and earlier, and paying attention to Byzantine authors, V. DE
FALCoO, Sul problema delico. Rivista Indo-Greco-Italica 9 (1925) 41-56. The proof in Par. gr. 2381 is an abridged version
of Knorr’s text PK, transmitted in late witnesses of Philoponus’ in 4Po.

The first of these three texts is edited in Catalogus Codicum Astrologorum Graecorum VIII 3, 188, the third is edited in J.
FRrRANZ, Scriptores physiognomoniae veteres. Altenburgi 1780, 501-508, and now in S. COSTANZA, Una versione bizantina
e una metafrasi neogreca dello ps. Melampo De Naevis. Byz 83 (2013) 83-102.

The first of these three texts is edited in H. DIELS, Beitrdge zur Zuckungsliteratur des Okzidents und Orients. 1. Die
griechischen Zuckungsbiicher (Melampus Peri palmon), Abhandlungen der koniglich preussischen Akademie der Wissen-
schaften. Philosophisch-historische Klasse. Berlin 1907 1V, 41-42; for the third see C. G. KUHN, Claudii Galeni opera om-
nia. [-XX. Lipsiae 1821-33 VI 832-835.

This sequence of extracts is very accurately described, and partly edited, in Catalogus Codicum Astrologorum Graecorum
VIII 3, 47-53 and 189-191, to which we refer.

This text is edited in J. A. CRAMER, Anecdota Graeca e codicibus manuscriptis bibliothecae Regiae Parisiensis. I. Oxonii
1839, 362, 1-364, 7 puépeot.

These excerpts are edited in V. ROSE, Anecdota Graeca et Gaecolatina. I-II. Berlin 1864—70 1 49-52.

This is a version of the compilation of problems edited in J. L. IDELER, Physici et medici Graeci minores. I-1I. Berolini
1841-4213-80.
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[Aristotle], De virtute; 99v, 102r—v Theophylact Simocatta, Dialogus de quaestionibus physicis’’;
100r—101v tabulae (partim vacuae) et notae variae’ 8. 103v—r Barlaam, De paschate; 104r—105v line
2 Matthew Blastares, Computus Paschalis®®; 105v line 3—107r line 5 Michael Psellos, Opus chrono-
logicum (excerpts); 107r line 6—v notae physiognomonicae; 108r to line 14 notae computisticae;
108r line 15—v line 11 a.i. notae theologicae; 108v line 10 a.i. — 109r line 11 De astris; 109r—v notae
astronomicae.

This is a highbrow manuscript written for personal use by a distinguished scholar, who possibly added the
quire comprising ff. 3—12 (Planudes) to his notebook (our doubts come from the fact that our scholar did not
leave traces in the added quire); he also briefly collaborated with another copyist on f. 88v. As first remarked
by P. Caballero Sanchez, the main copyist also penned the so-called fextus tripartitus of Manuel Bryennios’
Harmonica, whose three membra disiecta we read in the manuscripts Paris, Bibliothéque nationale de France,
gr. 2549 (Diktyon 52181), ff. 43r-46v and 75v—78v, Madrid, Biblioteca nacional de Espaiia 4625 (Diktyon
40105), ff. 2r, 68r—71v, and 122v—123v, and Miinchen, Bayerische Staatsbibliothek, Cod. graec. 487 (Diktyon
44935), {f. 272r-289r%. As is to be expected, the scientific texts contained in Par. gr. 2381, possibly by the in-
termediation of hyparchetypes, have very important witnesses as ancestors. This is the case for the following
treatises. Planudes: the ancestor of P! is the manuscript Firenze, Biblioteca Medicea Laurenziana, Ashb. 1599
(14th century; Diktyon 15767); Barlaam: the ancestor is the manuscript Marc. gr. Z. 332 (our witness M); Cle-
omedes: the ancestor is the manuscript Edinburgh, National Library of Scotland, Adv. 18.7.15 (ca. 1290; cop-
ied for the most part by Maximus Planudes; Diktyon 13730)%!. Par. gr. 2381 is an independent witness of Tri-
clinius’ treatise and of Pediasimos’ scholia to Cleomedes; it is the only witness of Rhabdas’ short logistic
text®2. The presence of Barlaam’s De paschate in P! is not recorded in the standard edition (the folio is bound
with recto and verso interchanged), nor is it the fragment from Psellos’ chronological treatise®’.

This work is a compendium of Philo’s De aeternitate mundi: see F. CUMONT, Philonis De aeternitate mundi. Berolini 1891,
xxvIiI; L. COHN — P. WENDLAND, Philonis Alexandrini opera quae supersunt. I-VI. Berolini 1896-1915 VI XXXIV—-XXXVL.
The edition can be read in K. E. RICHTER, Philonis Judaei opera omnia. I-VIII. Lipsiae 1828-30 VI 148-174.

This text is edited in IDELER, Physici et medici I 168, 1-177, 16, and L. MASSA PosiTANO, Teofilatto Simocata. Questioni
naturali. Napoli 1965, 7, 1-26, 15.

The contents of these folios are as follows: f. 100v, day (Nov. 8 and 23, Dec. 8, Jan. 6, Feb. 5, Mar. 6, Mar. 11, Jun. 2, Dec.
19 AM 6881 [= AD 1372]), hour, longitude, distance from nodes of new and full Moons; definition of the base of the
Moon; notes and expense reports for trips to Rhodes and back to Constantinople, and to Cyprus; f. 100r, incomplete (only
the first row of tabulated values is inserted) table of the yearly mean longitude, mean anomaly, and double elongation of
the Moon, years AM 6879-6900 [= AD 1371-90]; table (referred to long. 72°) of the mean longitude, mean anomaly, and
double elongation of the Moon, for 1 to 10, 20 to 90, 100 to 300 days, 1 year of 365 days and 1 year of 366 days; astrologi-
cal thema; f. 101r, table of the yearly anomaly and apogee of the Sun, years AM 6879-6900 [= AD 1371-90]; table of the
anomaly and apogee of the Sun, for 1 to 10, 20 to 90, 100 to 300 days, 1 year of 365 days and 1 year of 366 days; reason
for taking (0)0;59,8 as the value of the mean daily motion in longitude of the Sun, with associated tabular computations; f.
101v, tables 2a (hours) and 2b (both incomplete) according to the list in R. LEURQUIN, La Tribiblos astronomique de Théo-
dore Méliténiote (Vat.gr. 792). Janus 72 (1985) 257-282: 270-276, as in the manuscript Vatican City, Biblioteca Apostol-
ica Vaticana, Vat. gr. 210 (middle of 14" century; Diktyon 66841), f. 50r (only the last two columns).

This extract coincides with G. RHALLES — M. POTLES, Syntagma ton theidon kai hierdn kanondn kata stoicheion. VI
Athénai, 404425 (= PG CXLV 65-104) 404419, 8.

See G. H. JONKER, De textu Bryennii tripartito. Mnemosyne 19 (1966) 399-400; G. H. JONKER, Manouél Bryenniou Har-
monika. The Harmonics of Manuel Bryennius. Groningen 1970, 36, 37, 40, 46—47; B. MONDRAIN, Les écritures dans les
manuscrits byzantins du XIV® siecle. Quelques problématiques. RSBN 44 (2007) 157-196: 194 and n. 70, who identified a
fourth limb in the composite manuscript Miinchen, Bayerische Staatsbibliothek, Cod. graec. 489 (Diktyon 44937), f. 246r—
v and provides references to other manuscripts where the hand of the copyist of Par. gr. 2381 can be found.

See ALLARD, Maxime Planude, Le grand calcul selon les Indiens. Louvain-la-Neuve 1981, 12—14 (Planudes); ACERBI,
Barlaam’s Paraphrase, and below for Barlaam; R. B. TopD, Cleomedis Caelestia (Meteora). Leipzig 1990 x (Cleomedes).
See the edition in F. ACERBI, A New Logistic Text of Nicholas Rhabdas. Byz 92 (2022) 17-45.

For Pediasimos’ scholia, see CABALLERO SANCHEZ, El Comentario 139 (stemma) and 165-166. For the Anonymous and
Triclinius, see A. WASSERSTEIN, An Unpublished Treatise by Demetrius Triclinius on Lunar Theory. JOeB 16 (1967) 153—
174 and ACERBI, I problemi aritmetici 136 n. 16 and Testo 2. The excerpts from Psellos’ treatise are sects. 1-3 and 21-22
(but other material is added); see G. REDL, La chronologie appliquée de Michel Psellos. Byz 4 (1927-28) 197-236 and G.
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Paris, Bibliothéque nationale de France, gr. 2397 (Diktyon 52029), 2™ quarter of the 16" century,
copyist <Konstantinos Mesobotes>*. The Refittatio, without a title, is on ff. 1r—7r. Other works in
the manuscript: ff. 7v—9v Anonymus, De astrolabio; 9v—15r, Nikephoros Gregoras, De construc-
tione astrolabii, the so-called version A; 15r—v scholium Macarii in Gregorae astrolabium; 1927t
Ptolemy, Psephophoria; 27r—54r Theon of Alexandria, In Ptolemaei Tabulas Manuales commentar-
ium parvum;, S4r—v nota astronomica®; 551-62r excerpta e Gemini Introductione (the entire ch. 1V,
V, XV, III, XVIN); 62r methodus de radice quadrata; 62r—100r Proclus, Hypotyposis; 100v—103v no-
tae astronomicae; 105v—117r John Philoponus, De usu astrolabii; 117r—v notae tres de usu astro-
labii.

Obviously copied from disparate models, P* stems from the manuscript Oxford, Bodleian Library, Auct.
T.4.20 (Misc. 258; middle of 14" century; Diktyon 47206) as for Theon: TIHON, Le “Petit Commentaire” 81—
82 and 75 (stemma). Ptolemy’s primer on the Handy Tables derives from the manuscript Firenze, Biblioteca
Medicea Laurenziana, Plut. 28.7 (2™ half of 14" century, Diktyon 16188): HEIBERG, Claudii Ptolemaei II
cLxxvii, with the additional evidence of the square root method placed after excerpts from Geminus in both
manuscripts. No other edition mentions P* or determines its stemmatic position.

. Vatican City, Biblioteca Apostolica Vaticana, Urb. gr. 77 (Diktyon 66544), a unitary whole of inde-

pendent quire sequences®, 1549-55, copyist <Johannes Franciscus from Candia>%". The Refutatio,
with the standard title, is on ff. 177v—185r; it is preceded on ff. 176v—177v by Harm. 11l 14-16,
headed Bapiadap povoyod 100 Karappod td 016 Tivev mpocstedévia kepdien Taig TpIol TEAELTOLNNG
Emrypapaic Tod tpitov T@V appovik®dv ITtoiepaiov “by the monk Barlaam of Calabria, chapters ap-
pended by someone to the last three titles of the third <book> of Ptolemy’s harmonics”. Other works

REDL, La chronologie appliquée de Michel Psellos (suite). Byz 5 (1929-30) 229-286. Pediasimos’ Geometria is published
in G. FRIEDLEIN, Die Geometrie des Pediasimus. Programm Ansbach 1866.

See A. TIHON, Le “Petit Commentaire” de Théon d’Alexandrie aux Tables Faciles de Ptolémée (St7 282). Citta del Vatica-
no 1978, 68-69. On the copyist, see RGK 1 224, II 315 (identification in this manuscript), III 363; S. MARTINELLI
TEMPESTA, Alcune riflessioni sulla produzione scritta di Costantino Mesobote da codici Ambrosiani, in: Griechisch-
byzantinische Handschriftenforschung, hrsg. von C. Brockmann — D. Deckers — D. Harlfinger — S. Valente. Berlin — Bos-
ton 2020, 215-232. The editions of the works contained in this manuscript are as follows: Anonymus, A. DELATTE, Anec-
dota Atheniensia et alia. Tome II. Textes grecs relatifs a ’histoire des sciences. Liege — Paris 1939, 254-262; Gregoras and
scholium Macarii, C. JARRY, Nicéphore Grégoras, Isaac Argyros, Deux traités byzantins de construction de 1’astrolabe.
Paris 2021; Ptolemy, HEIBERG, Claudii Ptolemaei Il 159—185; Theon, TIHON, Le “Petit Commentaire”’; Geminus, J. AUJAC,
Géminos, Introduction aux Phénomenes. Paris 1975; Proclus, C. MANITIUS, Procli Diadochi Hypotyposis Astronomicarum
Positionum. Leipzig 1909; methodus, J. L. HEIBERG, Kleine Anecdota zur byzantinischen Mathematik. Zeitschrift fiir Ma-
thematik und Physik. Historisch-literarische Abtheilung 33 (1888) 161-170: 164; notae tres, JARRY, Jean Philopon 49-50.
The notae astronomicae on ff. 54r—v, 100v—103v, and 117r—v are nos. 22, 16, 30, 79, 21, 13, 1, 39 in the list of TIHON, Le
“Petit Commentaire” 359—-369.

This is borne out by the composition, kindly determined by Francesco Valerio on our request (the production units are
separated by a vertical bar): 1'2 (12) | 43 (44) | 78 (100) 1* (104) | 78 (160) 1* (164) | 18 (172) 1'2 (184) 1* (188) | 28 (204) |
78 (260) 1% (262) | 18 (270) | 1'°(280) | 28 (296) | 13 (304) 1°(310) | 1! 12 14 1! (318) 48 (350) 1% (352). Despite its composi-
tion, the quire made of ff. 311-318 does not exhibit any textual perturbations.

See C. STorNAJOLO, Codices Urbinates Graeci Bibliothecaec Vaticanae. Romae 1895, 103—106; MATHIESEN, Ancient
Greek Music Theory no. 255. For the copyist (but f. 185r appears to be in a different hand), see RGK 1 188 (identification
in this manuscript), II 247, III 312; R. S. STEFEC, Die griechische Bibliothek des Angelo Vadio da Rimini. Romische His-
torische Mitteilungen 54 (2012) 95-184: 101-102 n. 32. The editions of the works contained in this manuscript are as fol-
lows: for most of them, see already VON JAN, Musici; Cleonides, J. SOLOMON, Cleonides: Eisagdgé harmonikg; Critical
Edition, Translation, and Commentary. PhD Thesis, University of North Carolina 1980; Euclid, A. BARBERA, The Euclide-
an Division of the Canon. Greek and Latin Sources. Lincoln (NE) and London 1991; Aristoxenus, R. DA RI0S, Aristoxeni
Elementa Harmonica. Roma 1954, and R. WESTPHAL, Aristoxenos von Tarent. Melik und Rhythmik des classischen Helle-
nenthums. II. Band. Leipzig 1893, 68-95; Aristides Quintilianus, R. P. WINNINGTON-INGRAM, Aristidis Quintiliani De Mu-
sica libri tres. Lipsiae 1963; Dionysios, Ch. TERZES, Dionisiou techné mousike: kritiké ekdosg. Athéna 2008; Mesomedes;
Anonymus Bellermann, D. NAJOCK, Anonyma De Musica scripta Bellermanniana. Lipsiae 1975.
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in the manuscript: ff. 1r—7v [Euclid] immo <Cleonides>, Introductio harmonica; 8r—12r Euclid, Sec-
tio canonis; 13r-39r Aristoxenus, Elementa harmonica 1-111; 39r—43r Aristoxenus, Elementa rhyth-
mica 11 1-36; 45r—102v Ptolemy, Harmonica 1-111 14 (des. 109, 11 Diiring); 105r—163r Porphyry, In
Ptolemaei Harmonica I 1-4 (des. 90, 5 diiring); 165v—174v Nikomachos, Harmonicum encheiridi-
on; 174v—176r Maximus Planudes, excerpta ex commentario Macrobii in Somnium Scipionis graece
verso; 189r—192v Theon of Smyrna, Expositio (46, 20-57, 6 Hiller); 193r—201r [Pappus] immo
<Cleonides>, Introductio harmonica; 205r—261v Aristides Quintilianus, De musica; 263r—268r Bac-
chius the Elder, Ars harmonica; 268r-270v [Bacchius the Elder] immo Dionysios, Ars harmonica;
272r—v Mesomedes Hymna tria; 273v-280r Anonymus Bellermann 1-82, 105; 280v [Ptolemy],
Harmonica 111 16; 2811—294r Alypius, Introductio harmonica; 297r—307v Gaudentius, Introductio
harmonica; 311r-352r Theon of Smyrna, Expositio (des. 119, 21 Hiller).

Almost all models of this manuscript have been identified; the exception is the first version of Cleonides;
the second version seems to be copied from the manuscript Vatican City, Biblioteca Apostolica Vaticana,
Barb. gr. 265 (1535-63; copyist <Johannes Honorios>; Diktyon 64811): J. SOLOMON, Vaticanus gr. 2338 and
the Eisagdgé harmonike. Philologus 127 (1983) 247-253: 249 and 253 (stemma). The models are Marc. gr. Z.
322 for Euclid: BARBERA, The Euclidean Division 77 and 78 (stemma); the manuscript Vatican City, Bibliote-
ca Apostolica Vaticana, Vat. gr. 191 (ca. 1270; Diktyon 66822; on this manuscript see F. ACERBI — A. GIOFF-
REDA, Manoscritti scientifici della prima eta paleologa in scrittura arcaizzante. Scripta 12 [2019] 9-52 passim)
for Aristoxenus’ Elementa harmonica: DA Ri0s, Aristoxeni Elementa Harmonica LXXXVII-LXXXIX and CVI
(stemma); Neap. III.C.3 (our witness N) for Ptolemy and Porphyry: DURING, Die Harmonielehre LIv and LXIX
(stemma) and DURING, Porphyrios Kommentar X1X—XX and XXIX (stemma), and for Nikomachos: DI MAM-
BRO, Nicomaco, sect. I1.3.2; the manuscript Neap. II1.C.4 (middle of 14" century; once one and the same ma-
nuscript with Neap. II1.C.3) for Aristides Quintilianus: WINNINGTON-INGRAM, Aristidis Quintiliani Xi1, for Di-
onysios: TERZES, Dionisiou techné mousiké LX and LXVII (stemma), for Mesomedes: E. HEITSCH, Die Me-
somedes-Uberlieferung (Nachrichten der Akademie der Wissenschaften zu Géttingen, Philologisch-Historiche
Klasse 1959,3). Gottingen 1959, 43, and for the Anonymus Bellermann: NAJOCK, Anonyma De Musica X and
XIX (stemma). For V! stemming from the two Naples manuscripts, see already VON JAN, Musici LXXVI.

. Vatican City, Biblioteca Apostolica Vaticana, Vat. gr. 187 (Diktyon 66818), middle of 14" century,

one single copyist for the entire manuscript®®. The Refitatio, with the title Baplady povoyod koi
(PIAOGOPOV AGYOG AVOCKELOOTIKOG €i¢ TG KTA. “by the monk and philosopher Barlaam, refutation
discourse of the, etc.”, is on ff. 71r—81v; it is preceded on ff. 69r—71r by Harm. 11l 14-16, in conti-
nuity with Ptolemy’s treatise but headed ta V16 Tivev TpocTeBévta KePALALO TOIG TPICL TEAELTOLOIG
Emrypapaic Tod tpitov TdV apuovikdv Itoiepaiov “chapters appended by someone to the last three
titles of the third <book> of Ptolemy’s harmonics”. Other works in the manuscript: ff. 2r—71r Ptole-
my, Harmonica 1-111 16; 82r-161r Porphyry, In Ptolemaei Harmonica I (des. 150, 22 Diiring);
162r—214r Barlaam, Logistike 1-VI; 214v—220r Barlaam, Demonstratio; 220r-223r Barlaam, De
eclipsi 1; 223r-227v Barlaam, De eclipsi 11 (incomplete); 228r—v Barlaam, De paschate (fragm.)*’.

V is a copy of Monac. gr. 361a as for Ptolemy, and an independent witness of Porphyry: DURING, Die
Harmonielehre LIV-LVI and LXIX (stemma) and Diiring, Porphyrios Kommentar XX—XxXI and XXIX (stemma).

Descriptions of this manuscript and of the subsequent two items are found in G. MERCATI — P. FRANCHI DE’ CAVALIERI,
Codices Vaticani graeci. Codices 1-329. Romae 1923, 217-218, 218-219, and 232-233; see also MATHIESEN, Ancient
Greek Music Theory nos. 211, 212, and 217. Vat. gr. 187 and 188 were owned by Angelo Colocci: G. CARDINALI, 11 profe-
ta e il monsignore: quarantasette nuovi manoscritti (e tredici nuovi stampati) di Angelo Colocci nella Vaticana e alla Na-
zionale di Parigi, in: Libri, scritture e testi greci. Giornata di studio in ricordo di Mons. Paul Canart (S¢t7T 554), a cura di C.
Pasini — F. D’ Aiuto. Citta del Vaticano 2022, 259-334: 285-287.

De eclipsi 11 des. mut. MOGENET — TIHON — DONNET, Barlaam 76 line 269 ano tiig; De paschate inc. mut. TIHON, Barlaam
378 sect. 26 mToOVGEAMVOUG.
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The editions of Logistike, Demonstratio, De eclipsi I and II confirm that V stems from M; however, the editors
of De eclipsi 1 and 11 give reasons to posit a further witness between M and V: MOGENET — TIHON — DONNET,
Barlaam 40—44.

. Vatican City, Biblioteca Apostolica Vaticana, Vat. gr. 188 (Diktyon 66819), 2" quarter of 16™ cen-

tury, copyist <Michael Rhosaitos>"". The Refutatio, with the standard title, is on ff. 49v—53v (des.
175 ot &v @ t6m); it is preceded on ff. 48r—49r by Harm. 11l 14—16, in continuity with Ptolemy’s
treatise but headed td V16 TvoV TpocTeBEvTa KePdAaia Taig TPIol TEAELTAINNG EMLYPAPATG TOD TPITOVL
v apuovik@v Itolepaiov “chapters appended by someone to the last three titles of the third

<book> of Ptolemy’s harmonics”. Other works in the manuscript: ff. 1r—49r Ptolemy, Harmonica I-
I 16.

The Refutatio ends at the same point as in our witness V. V2 is a copy of V?* as for Ptolemy: DURING, Die
Harmonielehre XXXIV—XXXV, XXXVI, LVI, and LXIX (stemma).

. Vatican City, Biblioteca Apostolica Vaticana, Vat. gr. 196 (Diktyon 66827), composite but of uni-

tary conception, 1 half of 14™ century, several copyists’'. The Refutatio, with the standard title, is
on ff. 74r—77r (des. 175 fro1 &v @ t6mw); it is preceded on ff. 73r—74v by Harm. 111 14-16, in conti-
nuity with Ptolemy’s treatise but added by a different hand (the same as the Refutatio) and headed ta
VIO TvOV TTpoctedivia Kepaialo Toilg TPol TEAEVTAiNNG EMLYPA@AiG TOD TPITOL TAV GPLOVIKDV
[tolepaiov “chapters appended by someone to the last three titles of the third <book> of Ptolemy’s
harmonics”. Other works in the manuscript: ff. 1r—30v Nikomachos, Introductio arithmetica 1-11;
31r-73r Ptolemy, Harmonica 1-111 14 (des. 109, 11 Diiring); 78r—229v Euclid, Elements 1-XII,
without diagrams from X 7 (f. 163r) on.

The Refutatio ends at the same points as in our witness V2. V? is a copy of Monac. gr. 361a as for Ptolemy:
DURING, Die Harmonielehre XXXVI, LVI, and LXIX (stemma). B. Vitrac shows that, as for the Elements, V> is a
copy of the manuscript Paris, Bibliothéque nationale de France, gr. 2466 (3™ quarter of 12% century; Diktyon
68385) from f. 149 (beginning of Elem. VIII 10) on’2.

v. Vatican City, Biblioteca Apostolica Vaticana, Vat. gr. 1756 (Diktyon 68385), composite, end of 16™

70
7

72

73

— beginning of 17" century, copyist <Alvise Lollino>"". The Refitatio, with title &vackevn eic T&
npootedévra tpia kepdlato “refutation of the three added chapters”, is on ff. 158r—167v; it is pre-
ceded on ff. 156r—158r by Harm. 11l 14-16, headed td vmd6 Tivev tpootedévia kepdiato Taig TpLoi
tedevtaiong Emypagaic Tod tpitov t@v apuovikdv [Itoiepaiov “by the monk Barlaam of Calabria,
the chapters appended by someone to the last three titles of the third <book> of Ptolemy’s harmon-
ics”. Other works in the manuscript: ff. 1r—88v Bessarion, Opera theologica quinque; 89r—127v

For this copyist, see RGK 11 391, 111 467 (identification in this manuscript).

The composition of V? is as follows (the production units are separated by a vertical bar): 3% (24) 18~! (30a) (no original
quire numbers) | 58 (70) 18~ (77) (original quire numbers a’—") | 58 (117) 119-1 (126) 18(134) 18-1 (141) 18- (148) 10®
(228) (original quire numbers a'—10") 12 (231, including 229a). The hand that copied the Refutatio is found on ff. 1r—12v,
73r11-75v20, 76r-98r21 avta om, 137r—142v (D. BIANCONI, Tessalonica nell’eta dei Paleologi. Le pratiche intellettuali nel
riflesso della cultura scritta [Dossiers byzantins 5)]. Paris 2005, 134 n. 51); a different hand is at work in the last thirteen
lines of f. 75v.

See B. VITRAC, A propos de I"histoire du texte des Eléments d’Euclide : Préalables & une nouvelle édition critique. 2022.
hal-03328161 Annexe 10G.

A detailed description of this manuscript is found in P. CANART, Codices Vaticani graeci. Codices 1745-1962. I-II. In
Bibliotheca Vaticana 1970-73 I 54—62. Nine hands are engaged in the copy; one of these copyists is Maximus Margounios,
who also penned Mosq. Mus. Hist gr. 315 (our witness m). On Lollino, see P. CANART, Alvise Lollino et ses amis grecs.
Studi Veneziani 12 (1970) 553-587; P. CANART, Les Vaticani Graeci 1487-1962. Notes et documents pour I’histoire d’un
fonds de manuscrits de la Bibliothéque Vaticane (S¢t7 284). Citta del Vaticano 1979 passim and in particular 41-78.
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epistulae variorum, praesertim Bessarionis et Plethonis; 129r—142v excerpta ex Aristotelis HA a
Plethone collecta; 145r—146r Theodoros Gaza, epistula ad fratres Andronicum et Demetrium; 148r—
153r Barlaam, De eclipsi 11; 169r—170v Vicellius, Seismologium; 171r—177v Libanius, Declamatio
XXVI; 179v—189v Barlaam, Logistikée I'*; 190r—192v Barlaam, ex epistulis excerpta (EG 3, 4, 8, 1,
3)"°; 195r-204r Barlaam, Demonstratio; 207r—223r Barlaam epistulae duo (EG 2-3); 231r-278v
Operae quinque ad hesychasticam controversiam pertinentia; 279r—294r Barlaam, epistula ad Gre-
gorium Palamam (EG 1); 295r—297r Barlaam, De paschate (compendium); 298r-306v Barlaam,
epistulae quinque (EG 5-8, 4); 307r—346r Demetrios Cydones, De processione Spiritus Sancti’®;
347r—348v; Demetrios Cydones, De processione Spiritus Sancti ad amicum (incomplete); 350r-352r
Hippolytus, De universo (fragm.).

Lollino, who copied Barlaam’s works that precede the Demonstratio, notes on ff. 191v—192r that the model
of the excerpted letters also contains, in this order, Barlaam, Logistike I-V1, Demonstratio, De paschate, Refu-
tatio, De eclipsi 1 and II. The only manuscripts that fit this description are Mosq. Mus. Hist. gr. 315 (our wit-
ness m, copied by Maximus Margounios, who was also engaged in the copy of Vat. gr. 1756) and Marc. gr. Z.
332 (M); M, m, and v are also the only witnesses that contain Barlaam’s letters. The editions of Logistike,
Demonstratio, De paschate, De eclipsi 1 and Il confirm that v is a direct copy of M.

Venezia, Biblioteca Nazionale Marciana, gr. Z. 332 (coll. 643; Diktyon 69803), watermark range
1335-38, Barlaam’s copyist II". The Refutatio, with the standard title, is on ff. 73r-85r; it is preced-
ed on ff. 73r—74v by Ptolemy, Harm. Il 14-16, headed td ¥ Tvev tpoctefévia kepdioia Talg
P10l TEAELTATONG EMypapaic ToD Tpitov TdV appovik®v [Itoiepaiov “chapters added by someone to
the last three titles of the third <book> of Ptolemy’s harmonics”. Other works in the manuscript: ff.
Ir—61r Barlaam, Logistiké 1-VI; 61v—67r Barlaam, Demonstratio; 67r—71v Barlaam, De paschate;
85r-140v Barlaam, epistulae octo (EG 4-8, 1-3); 142r—145v Barlaam, De eclipsi 1; 146r—152v Bar-
laam, De eclipsi 11; 153r—v scholium de cyclo lunari et computationes astronomicae.

As is well known’8, M contains Barlaam’s edition of some of his own writings; he did not copy the manu-
script himself, but he revised it. M is the prototype of the entire tradition as for the Demonstratio, De paschate,
De eclipsi 1 and 11, and the Letters; it is the prototype of most of the tradition as for the Logistike.

THE RELATIONSHIPS BETWEEN THE MANUSCRIPT WITNESSES
OF THE REFUTATIO

Establishing the relationships between the manuscript witnesses of the Refutatio is eased by a
number of facts: Barlaam’s scientific writings were often copied as a corpus; all of these writings
have been published in a critical edition; these editions reconstruct one and the same stemma for all
witnesses the edited works share; in all these stemmas, Marc. gr. Z. 332, whose text was revised by
Barlaam himself, is the prototype of the entire tradition. With one exception, our edition confirms

74

75
76

71

78

The proemium is missing, the correct folio order is 180—181, 186, 184—185, 182, 187—-189 (no folio is numbered 183), see
CARELOS, Barlaam XLII.

See FYRIGOS, Dalla controversia palamitica 29-32.

See M. RAckL, Die ungedruckte Verteidigungsschrift des Demetrios Kydones fiir Thomas von Aquin gegen Neilos
Kabasilas. Divus Thomas 2™ series 7 (1920) 303-317.

This copyist is responsible for ff. 1r-140v of Marc. gr. Z. 332 and ff. 191r—290r of Ambr. E 76 sup.; ff. 142r—152v of
Marc. gr. Z. 332 were copied by Barlaam’s copyist I; f. 153r—v is entirely in Barlaam’s hand: GIOFFREDA, Su scrittura. On
this manuscript, see E. MIONI, Bibliothecae Divi Marci Venetiarum codices graeci manuscripti. Volumen II. Thesaurus
Antiquus. Codices 300—625. Roma 1985, 60—61; MATHIESEN, Ancient Greek Music Theory no. 265.

See MOGENET — TIHON — DONNET, Barlaam 46-49; FYRriGos, Dalla controversia palamitica 23-24, 43; TIHON, Barlaam
363, 408-410; ACERBI, Barlaam’s Paraphrase 24—31; GIOFFREDA, Su scrittura.
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all the family relations between manuscript witnesses that were established in the critical editions
of Barlaam’s scientific works. However, organising the tradition of the Refutatio will prove tricky.

The tradition of the Refutatio is rooted in Marc. gr. Z. 332 (M) as its prototype; it comprises four
families and two copies of M that were not further copied. These two isolated copies are Mosq.
Mus. Hist. gr. 315 (m) and Vat. gr. 1756 (v). The four families are led by Ambr. E 76 sup. (A),
whose copy is Ambr. R 117 sup. (L); by Neap. I11.C.3 (N), whose copy is Vat. Urb. gr. 77 (V'); by
the common ancestor of Vat. gr. 187 (V) and Vat. gr. 196 (V?), a copy of the latter being Vat. gr.
188 (V?); and by Par. gr. 2381 (P'), whose copy is Oxon. New College 299 (O?), whose independ-
ent copies are Par. gr. 2397 (P*) and Leid. B.P.G. 16D (L"), a copy of the latter being Leid. Periz.
Q° 22 (L?%). Oxon. Bodl. Savile 1 (O'") contains only a very short Latin summary of the Refitatio,
but its stemmatic position can be reasonably guessed on the grounds of the contents of the manu-
script. Franz’s 1840 edition was based on Neap. I11.C.3 (N), as the editor himself states’ .

The variant readings we call “characteristic” or “peculiar” are the Leitfehler and are not shared
by other (families of) manuscript witnesses. The variant readings of any witness are listed by taking
the text of its model as a reference; accordingly, we shall sometimes omit pointing out that the wit-
ness under scrutiny reproduces all innovations of its model. If a manuscript carries characteristic
readings, the minor variant readings it exhibits are listed in reduced font size; these minor variant
readings are categorised by the kind of innovation. The following features are not recorded among
the variant readings: presence or absence of elision and of movable ny and sigma; use of standard
symbols; differences in spelling (like ovd& piav vs. oddepiav), accent, and punctuation; writing
numerals by means of numeral letters or by spelling them in full. All variant readings are identified
by the number of the line in which they occur.

The ancestor of the tradition: Marc. gr. Z. 332 (M)

The copy of the Refutatio in Marc. gr. Z. 332 (M) is not flawless. There are six mistakes: 43 ¢
248 avtoic 274 AHB 277 AT 278 ABT'; a second, wrong letter ® (lege K) in the diagram (the prob-
lems with lettering are noteworthy)®®. There is also a misspelling: 52 di0picOw. Note also the pos-
sible lapse 119 dwaotdost (which we do not correct) and the correction at 147 duthaciemdrtpite.
Seventeen other corrections, nearly half of which are words written above the line, were made by
the main hand.

The family of Ambr. E 76 sup. (A) and Ambr. R 117 sup. (L)

Ambr. E 76 sup. (A) is a fairly correct copy of Marc. gr. Z. 332 (M). Taking the text of Marc. gr. Z.
332 (M) as a reference, its innovations are 22 vmdpyew (very likely a misreading of the compendi-
um in M) 55 /] 1} 86 xotopaic 92 oynuatwov 100 Aoyiotikig (but Aoyiki|g after correction in M) 111
anédmkev 133—134 10 nemepacuévov (note also the subsequent t@ corrected from t0) 151 tolodTov
219 dapBpovg 237 apBog 272 AT éraPopev (but ATE AdPopev after correction in M) 277 om. 100
(written above the line in M) 292 om. tdv* 300 ££oig, and the omission of the diagram. Note also
the capital letter in red at the beginning of line 79. If we exclude M, Ambr. E 76 sup. is the earliest
manuscript of the Refutatio: it cannot be a copy of any extant witness apart from M. The readings
listed above and the discussions in the editions of the Demonstratio, of De eclipsi 1 and 11, and of
the Logistiké show that Ambr. E 76 sup. is a copy of Marc. gr. Z. 3328!,

7% FRANZ, De musicis graecis 11. Barlaam’s text is preceded on 12-14 by Harm. 111 14-16, headed by the standard title.
80 The diagrams found in a number of witnesses are reproduced in the Iconographic Complement at the end of this paper.
81 See MOGENET — TIHON — DONNET, Barlaam 22-24; CARELOS, Barlaam LVI-LvIiI; ACERBI, Barlaam’s Paraphrase 24-25.
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Ambr. R 117 sup. (L) reproduces almost all readings of Ambr. E 76 sup.; its restorations are 86
Katatopoic 219 apBuog 237 apduog. L is a very good copy of A; excluding the restorations just
listed, the innovations of L with respect to A are 24 dmhiektor 26 ywvopévov 30 énokéyacor 97
bis Todt0 kai 99 tivwv] toveov 104 tv] tov 140 om. kai 145 dic] 010 166 povoskov] povokry 178
gmayorynv 221 dmoteipon 233 tij'] tdv 240 V] Th) 245 dpordtrog] dpotdTnTa 264 Emisvywm 320
ATy YEAV.

The family of Neap. I11.C.3 (N) and Vat. Urb. gr. 77 (V1)

Neap. III.C.3 (N) and Vat. gr. 187 (V) raise an interesting methodological problem, which we shall
tackle in the following subsection. Taking the text of Marc. gr. Z. 332 (M) as a reference, the inno-
vations of N are the restorations 52 dwwpicOw 248 avtaig 274 AKB 277 AT'B 278 AT'B and letter K
in the diagram (that is, N corrects almost all mistakes of M), the mistakes 28 10%] Tov 62 om. ydp
66 tepvopéve 85 appoviddv 90 ta] 10 104 det] oM 107 mopéoye 136 momoote 137 66En 146 om. TdV
147 and 149 péoov 182 1®'] 10 197 énayyshopévov 204 mapodeipBéviec 227 GLGYNUATIGUOIG 227
TV apludv 228 mavta] tdAla (shared with V) 232 mapofaropévov 239 diapetpog 247 Emaryye-
Aopévov 287 om. 10D 320 dmayyélmv 328 Aéyouev, the variants 213 toccopévov (shared with V)
222 tolovtov, and the inversion 97 kai TovTo.

Vat. Urb. gr. 77 (V') is an obvious copy of Neap. I11.C.3: reading 2 npdtov in V' for the com-
pendium o (= povayod) in N already suggests that we are on the right track. V' reproduces all in-
novations of its model, sometimes elaborating on the mistake (147 and 149 péonv). V' is a careless
copy; the copyist was unable to follow Barlaam’s argument (103 £€apxei] €k capki may suffice),
was frequently unable to decipher N’s script, had lost contact with the phonological system of an-
cient Greek (recall 1 kepdAea), and seems to take naps from time to time (trivial mistakes tend to
cluster). Misspellings and syntagms supplied in the margins abound. The main variant readings of
V! with respect to N are the omissions 6 te kol dppovicoic 14 kol tédv 67 1 €ig Tdca 278 fiv 314 dv
319 te. We refrain from listing the other innovations.

The family of Vat. gr. 187 (V), Vat. gr. 196 (V°), and Vat. gr. 188 (V?)

Vat. gr. 187 (V) was copied shortly after the composition of Barlaam’s work. Its text is character-
ised by the variant 1-2 Baplaop povoyod koi @rlocd@ov AOY0G GVAGKELOGTIKOG — GPLOVIKMYV.
Note also the interventions of the first hand 111 drodédwkev] dmo— e corr., 228 petapdior] —Adapot
corr. s.I. m.1, and 235 petafindévroc] -Ane6— corr. s.I. m.1, and the reading 200 ovdevog yap]
ovdev {sp. 3 litt}, pointing to a quirk in the model. Other variant readings are as follows.

Restorations. 52 diopicOwm 248 avtoic 274 AKB 277 AB 278 AB Omissions. 3 8¢ 67 €ic® 150 Adyov 110 mpog
aAAnAovg 287 tod Mistakes. 20 appovikoig 37 1diov] oikeiov 67 pk] p 68 omowodv 105 1ag] t0 142 pr Tpodg oV §
151 tov] 10 165 omoiag 180 émovra 198 apBuntkovg 228 wavta] téAia (shared with N) 242 v pgv, tij Omdn
257-258 & &n1 271 £60w 272 onueip 287 ovtd 311 dnnydysto Additions. 12 tod Itolepaiov 94 &v oig kol 275
goovtar ol Dittographies. 274 to0tov Variants. 30 émoxéyoacOar 35 {oyel] &yel 56 émedn 103 ovde 132 £otiv]
gioiv 213 taocopévov (shared with N)

The main feature of V’s text is that it corrects five mistakes in the text of Marc. gr. Z. 332, but
not the wrong lettering of the diagram.

Vat. gr. 187 shares several—and crucial—variant readings with Vat. gr. 196 (V?). The latter is
characterised by the fact of ending abruptly, at the beginning of the ninth line of a page, with 175
ol &v @ tome. The characteristic readings shared by Vat. gr. 196 and Vat. gr. 187 are as follows
(note that none of the restorations is shared).
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Omissions. 3 8¢ 110 npog aAnlovg Mistakes. 20 appovikoic 37 idiav] oixeiov 67 px] p 68 omowodv Additions.
12 tod IMrokepoiov 94 &v oic kol Variants. 30 émoréyacOo

These conjunctive readings are formalised in a hyparchetype. Additional innovations of Vat. gr.
196 are as follows.

Omissions. 145 8¢ Mistakes. 31 oopntopatt 101 kepdreo 108 évepynkwrtdtovg 111 napadédmkev (recall the
correction in V) 147 duthacienitpitm 165-166 10 8¢, 6 [Ttokepoiog Additions. 139 8¢ kol

No codicologically conspicuous feature of Marc. gr. Z. 332 or of Vat. gr. 187 (V) helps explain
why the text in Vat. gr. 196 (V?) breaks off where it does. We conclude that this relates to a feature
of the hyparchetype—most likely, a loss of folios that occurred between the copying of V and the
copying of V°. This also entails that we may identify the hyparchetype with a lost manuscript®.
The presence of a lost manuscript from which Vat. gr. 187 derives confirms the conclusion drawn
by the editors of De eclipsi I and II on the sole basis of the kinds of mistakes occurring in the Vati-
can manuscript.

Let us now tackle the methodological problem we have alluded to above. As the text in Marc.
gr. Z. 332 (M) is not flawless, and as Neap. III.C.3 (N) and Vat. gr. 187 (V) do not carry M’s mis-
takes but they contribute several innovations of their own, these three witnesses exhibit nearly dis-
joint sets of innovations. The genealogical method would seemingly force us to organise M, N, and
V as independent witnesses of a stemma without an archetype®’; this contradictis the stemma
whose structure we are explaining. In fact, a sensible application of the genealogical method is here
required. First, let’s free ourselves from the myth of the “best text”: an “original” may contain mis-
takes®. Second, correcting M’s mistakes is very easy (although they were not so obvious to all
copyists): for a misspelling is just a misspelling; 248 avtoig does not find any masculine or neuter
referent in the preceding clauses; the three lettering mistakes in the text are exposed by the mathe-
matical context; a diagram with two letters ® cries out for revenge. Third, the two mistakes whose
correction is not univocal are amended in different ways by N and V: 277 AI'B 278 AI'B (which
we adopt) versus 277 AB 278 AB, respectively. Fourth, the lettering of the diagram is restored in N
only. Fifth, 52 Si0picOw is also corrected in Par. gr. 2381 (P'). Sixth, 52 dto0picOw in M is not cor-
rected in Vat. gr. 196 (V?), which strongly suggests that V (partly) corrects on its own initiative.
Seventh, Barlaam’s other works in V derive, directly or indirectly, from M. These seven facts make
us believe that the most economical explanation of the varia lectio is the one we adopt: M is a pro-
totype that contains mistakes; N, V, and partly P!, correct them independently. The issue is compli-
cated by the two innovations shared by N and V: if 213 taccopévov is a polygenetic trifle, 228
mévto] tdAla is no trifle, even if it might be polygenetic and it makes the resulting designator
tdAAo Ta meprttd asyntactic. We shall resist using this mistake as the sole basis for positing a hy-
parchetype above N and the hyparchetype VV?>. Likewise, we do not make the lettering mistake in
the diagram separate N from the rest of the tradition, thereby grouping the latter under the umbrella
of a hyparchetype. There is really no point in multiplying hyparchetypes on the basis of a single
shared innovation, when a more economical stemma explains the same varia lectio.

Vat. gr. 188 (V?) is a copy of Vat. gr. 196 (V?); the text of the former ends exactly where the
text of the latter ends, and this suffices to prove the filiation. V2 also inherits all innovations of V°.

82 This remark is not idle: see the discussion in F. ACERBI, Editing Scientific Texts. Lessons from Greek and Byzantine Tex-
tual Traditions. The Vatican Library Review 2 (2023). This paper also explains the underpinnings of the discussion in the
next paragraph.

8 There would be no archetype because no innovation is shared by the entire tradition. The reading 43 td.c? is shared by the
entire tradition, but we correct it hesitatingly.

8 This is very frequently the case if the author is Byzantine: see F. ACERBI, Riscrivere Tolomeo a Bisanzio. Concezione ed
appropriazione delle Tabulae Novae di Isacco Argiro. Bollettino dei Classici 44 (2023).
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A characteristic innovation of V? is the omission of 36-37 toi¢ Vmokelpévolrg — oikeioc. The other
variant readings of V2 with respect to V* are as follows.

Restorations. 52 diwpicOw Omissions. 121 yap Mistakes. 3 dpag 15 Extva 24 tpookaidekdtov 32 towvdv 35
Eoyel 37 Eyel 76 évelumig 83 durhoociovi 84 dumhdciov 99 Adyog] poyog 101 vmoBéoeg 101 Emiyayé 104
ounoémrog 106 Swapétpov (Sapétpo[[v]] V3) 112 edoswv 126 dvégpopog 132 duoto 167 mpoyuotiov Dittog-
raphies. 93-94 xoi tetpayovifovor kai eEaywviCovot Variants. 103 ovdey piav 138 Eyvoxev

The family of Par. gr. 2381 (P'), Oxon. New College 299 (O°), Par. gr. 2397 (P?),
Leid. B.P.G. 16D (L"), and Leid. Periz. 0°22 (L?)

This family presents an interesting state of affairs. The learned scholar who penned Par. gr. 2381
(P') made systematic use of abbreviations, compendia, and signs of all kinds. His system is con-
sistent and most of the time unambiguous, yet it requires time and care to be mastered. His copy of
the Refutatio is quite correct; he sensibly amended the text; less frequently, he committed a mis-
take. Shortly after its making, the Refutatio in P! was copied in Oxon. New College 299 (O?). Con-
fronted with a text bristling with abbreviations, the copyist of O? decided to reproduce it confor-
mally (one shared omission shows that the two witnesses are genealogically linked; three omissions
in O? only make the filiation direction obvious); when he did not do that, Barlaam’s original text
got modified more often than not. Somewhere between the middle of the 16™ century and 1651, the
folio containing the last third of the Refutatio was torn out from O Before that time span, O* was
copied (the three characteristic omissions included) by Konstantinos Mesobotes in Par. gr. 2397
(P*; in 1651, an irremediably defective O was copied in Leid. B.P.G. 16D (L') by Gerard Lang-
baine the Elder. Both copyists decided to resolve all abbreviations and signs. The outcome is ac-
ceptable in the latter case; it is a real disaster in the former case. Mesobotes’ copy is so bad as not
to allow us to get a likely picture of the last third of the Refutatio as it was reproduced in O,

Before setting out the variant readings of the above-mentioned witnesses, let us point out that a
lesson of method can be drawn from the overabundant varia lectio associated with this family. The
lesson to be drawn is as follows: whenever a text passes through a stage of copying in which ab-
breviations are used systematically, the exact reading of well-defined parts of the original text may
be beyond recovery. This happens whenever equally acceptable readings correspond to one and the
same abbreviated word or syntagm. As most, if not all, Greek mathematical and astronomical texts
have passed through at least one stage of copying in which abbreviations were systematically
used®, we must come to terms with the fact that the exact dictum of all of, say, Euclid’s Elements
cannot in principle be recovered. A typical example are the competing forms of Xmlaciov vs.
XmAdotog: the former is used in Marc. gr. Z. 332, the latter in Oxon. New College 299 and in its
copies, which resolved in this way the ambiguous abbreviations Xn* occurring in Par. gr. 2381.
Replying that this sounds trifling (as in fact it is) just confirms that the philology of Greek and
Byzantine mathematical texts may not be interested in the exact reading of the “original”. Con-
versely, this phenomenon corroborates the contention that conservative textual criticism is the only
sensible stance on editing technical texts®®.

Let us start with Par. gr. 2381 (P"). Its characteristic reading is the omission 136137 & Tic —
nmopafoinv. Note also the reading 84 /ouv\teBeicav, where the preverbal cuv is most unusually

85 See the evidence adduced in F. ACERBI, Topographie du Vat. gr. 1594, in: La «collection philosophique» face a I’histoire.
Péripéties et tradition, a cura di D. Bianconi — F. Ronconi. Spoleto 2022, 239-321: 271 n. 80.

8 On the last point, see already P. TANNERY, review of Heronis Alexandrini opera quae supersunt omnia. Journal des
Savants (March 1903) 147-157 (April 1904) 203211, reprinted in ID., Mémoires Scientifiques. I-XVII. Toulouse — Paris
1912-50 1IT 131-157: 133.
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written below the line. Other innovations are as follows (we take it that most of the variant readings
are deliberate corrections; we categorise them accordingly).

Restorations. 52 dwpicOw Corrections. 4 tvov] tvog 24 dwAiééacbor 30 émoxéyacour 58 mg] dtt 59
ocvpPaivev 138 mapapdariewy 172 apBunta (but marg. pnimo [!] opeilel Aéyswv apOunticd) 290 tav Omissions. 2
povayod 50 odv 51 1t 69 thc? 73 ypeiov 81 pdv 132 dotiv 186 avtf] 263 olov 271 kai' 273 8& 273 xoi? 287 tod
310 npo Mistakes. 237 100t® sed marg. tovto m.1 Additions. 17 npdtov pev 125 § kol 149 t@v delevypévov
Variants. 1-2 Baplaap dvackeur — appovik@v 218 éldtrovg Inversions. 64 tpunpoto ioa 145 1ov prt motel 218
00 TTEPEXOVOL TOVG TOOVTOVG AdYoug 271 ypapduevog (kokAiog) 310 Exewv Boviopuévov 312 deiv ambn Lettering.
272 AT

Oxon. New College 299 (O?) inherits all innovations of Par. gr. 2381 and exhibits three charac-
teristic omissions: 1-2 Baplaap dvackeun — appovik®dv, 132-133 ta 6& — ovugwvig, and 178—
180 énayayelv — daotdoemv, and of course, in its present state, the entire portion of text from 246
ocvunepaivecOar on. The copyist of O? did not understand that the cuv between the lines in Par. gr.
2381 must be attached to the verb placed above it; accordingly, he wrote 84 teBeicav. The copyist
of O? struggled with P'’s abbreviation system; most of the additional variant readings in the Oxford
manuscript come from resolving abbreviated forms in P'.

Omissions. 19 mwédv 171 mg] sp. 2 litt. 245 yap Mistakes. 22 vrapyovot 23 pepikdv Aappovavopey 38 iovong
38 avarpeiv 48 tetpdywvog 59 t@v € apOudv 63 tpel 64 opoimtng 69 duvauewg 87 ve] te 102 avapuactov 104
npocdijvon 112 éxdotov 116 ictdueva 133 cuvtebévit 134 6] to 135 1ij?] 1@ 149 mepiéyovot 153 vt 155 tiig
glpnuévng dwotdoemg 167 ovdaumdg 171 apBunta] apiBuntucny 173 dtov 185 Aéyecbor 197 6 a® éyproato
apOu®d 211 apBuoic] apOud 213 tartopev 214 koata] peta 216 tdocopev 218 apbpoi] apbpovg 219 tovtwv
222 toodtov 226 towadton 235 Exovoty 241 tetpamidoiog 243 dimhdoiog Additions. 42 @ 0° 83 év 1d 202 o
(apOpog) 233 1dv delevypévav Dittographies. 177 npog Variants. 13 novmoopev 77 apiOpudv povov aviyetain-
@O&vtv 77 tod'] tdv Inversions.

Leid. B.P.G. 16D (L") is a copy of O* where all abbreviations are resolved. L' inherits all read-
ings of O?. Langbaine also added some marginal notes. In these notes, corrections are proposed
(these are preceded by iowg); original readings are recorded (preceded by yp.) when the correction
is placed in the main text or, most frequently, when the signs used in O* are reproduced on their
first occurrence. On one occasion, Langbaine proposes a wrong correction because he has misun-
derstood an abbreviation: 142 tput* yap 6 pr (o) & is read as tpuAdcioc yap 6 pm € and is con-
sequently amended to tpumAdoiog yap 6 px {marg. yp. pn} €& Among the marginalia related to
abbreviations, one reads hoc est 7> et '/; et /4 et s by the side of a sequence of abbreviations of
aliquot parts. Additional innovations of L' are as follows.

Restorations. 23 hapPovopévng 69 dovopy 73 dvaykaiog ... opowdmto 149 tf vitii 177 semel mpog 226
towavtag Corrections. 38 iovonc] obong 38 dvaipeiv] avevpeiv 116 iotdpeva] duotdueva 125 (kévipov)] tetaptn-
popiov perperam 134 10] 1@ 135 t®] tij?> 153 &vi] évi 185 AéyecOan] Aéyetan 197 O a® &ypnocato dpdud] oo
npdTolg &xp. pduoic 218 apduodc] apduoi Omissions. 108 te 145 3¢ 170 éoti 174 0! 176 tédv Mistakes. 5
gvappobévta 19 Etepov 26 &v ovpav®d kvioeoty 26 ggopounoavteg 32 petalnyewnc 34 mapafepindijvon 40 tédv

. okom®v 43 100] tdv 48 tpiywvog 60-61 tdOV & APOUDY ... TPooAnEbiviy ... TovTOV 62 Opotdtg 65
nuikvkiov 71 opotdtnta mavtayod 80 apuoviki] 90 wpdtepa 92 kowi] 100 aicOntiic 100 £xopevov 107 ekatépm
116 TTtokepoioc uperéotepov 117 maporoyotatov 119 opoiovg 171-172 apiBpovpévov kai petpovpévov 175
Nte 192 Sidompa 192 cvotiuata 193 adtdv 199 pdvog pove 213 adtiy 228 petafakel Additions. 88 dbo yip
236 avtov 237 &t1] og Variants. 22 npotépoig 75 €0einor 77-78 100] tdv (nonies) 107 durhdotrov 140 dvardyorg
142 tputhdorog 155 avtiotpépetar 181 duthdoiov 182 tetpanidoiov 185 durhdoiog 189 tetpanidoiov 190 tetpa-
mhdowov 197 d€i€a 202 tétaptov] tetapnuopla 208 pdvov 231 tpitov] tprmudplov 231 ¢%¥] éxtnuoplov 234
tetaptnuoplov 234 gktnuoplov 240 tpimhdciog
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As seen in the previous section, Marcus Meibom copied conformally Leid. B.P.G. 16D in Leid.
Periz. Q° 22 (L?), thereby reproducing the marginalia of the former manuscript. He also put for-
ward a couple of corrections of obviously mistaken readings in its model: 5 évappofévtal]
gvappocbévto and 119 dpoiovg] dpoime. Additional variant readings are the mistake 133 t®'] 10
and the omission 220 Tobdc’.

Par. gr. 2397 (P*) inherits all innovations of O and exhibits three characteristic omissions: 27—
31 mbavidg — ocvuntoudtov, 93-94 kai tetpayoviCovot kol eaywvitovot, 113-115 oddeud —
T pev, 150-151 1) yap — Adyov. The diagram is not present. There are more than one hundred
additional variant readings, among which the systematic misreading of forms of mpociappavo-
pevog as forms of mpolappavopevog, and likewise télelog instead of téhog. The reader will forgive
us for not listing all these innovations.

Mosq. Mus. Hist. gr. 315 (m)

With Vat. gr. 1756 (v), Mosq. Mus. Hist. gr. 315 (m) is the most recent witness of the Demonstra-
tio; no extant witness other than v can be a copy of m. The text of Mosq. Mus. Hist. gr. 315 (m) is
almost flawless: Margounios strove for accuracy®’. The only variant readings are 9 %o 225 v
napaforny 247 éowévor 265 ATE corr. e 8¢ T'E 272 AT éMéfopev 322 6pBdc] kodds. The diagram
is present but it is torn off for the most part; what remains exhibits the incorrect lettering that af-
fects the diagram in most witnesses.

Mosq. Mus. Hist. gr. 315 does not share any of the characteristic readings of the other inde-
pendent copies of Marc. gr. Z. 332. Therefore, it is an independent copy of it®®,

Vat. gr. 1756 (v)

With Mosq. Mus. Hist. gr. 315 (m), Vat. gr. 1756 (v) is the most recent witness of the Demonstra-
tio; no extant witness other than m can be a copy of v. Apparently, Lollino got increasingly tired of
copying Barlaam’s text: Vat. gr. 1756 is characterised by a series of long omissions (1-2 toig —
povayod, 30-32 mokéyechor — gilneodta, 34-36 ov — mapoPareiv, 69 §| TG TPLydOVOL —
ToovteV, 185-186 dvdloyov d¢ avth ovdauds, 188—189 cvuotnua — dkpovg, 192-193 dote —
Adyov, 205-206 mpdTot gici — AdYoLs, 252-253 moadTmg — OUoimg, 257 QavepOV — KEPAALOV,
277-278 é\dttov — ayxbnoetat, 279 kol — Tva, 288-289 dhote — €ilneev). Towards the end of
the tract, this degenerates into omissions of entire sections and into plain rewriting by elimination
of syntagms perceived as superfluous. The last 36 lines of the text become (we keep the punctua-
tion of Marc. gr. Z. 332):

GAAG pev o0OE €v T PP kepolaim aydapevoc eaivetal TG Emypagiig: 1 HEV YOp, TAG KVIGELG fovAsTol TV
TPOTOV oPAPDY AVOYyayElv, KOTA TA TAYN, DTO AOYOLS ApBuntikovs: To0T@ 88, obTe TEPL TV KIvNoewV, oUTE
nepl TV AOywv £oTt TIg AGYog: GAAG ThALY TO €7l ToD {pd10K0D, DITOKELTOL AVTH, TA AOY®"

mepi 100 ¥ keporaiov, 6t pév ovk ot Itolepaiov, ijlov ék 10D TOV T0D Apeog avaroymg Exew i v
SUVNUUEVEV AapPdvelv: &L 68 00 KOADGS i} Extypaefi fippootat, avepov £k tod. Tov Epuijv mapaiedeipbot mha-
vopevov 6vta, kol T0D. ToUg 6TMdTaC LOVOV TAV EOOYY®mV TapeAjedol, Thig Extypa@iic UTE TIVOY TAOVAOUEVOV
Aeyovong, Am@dg Kol kafoAov Kol TAavopEvey Kol eOoyymv:

0 8¢ péAiota Bovpdalm, 6t pndepiov T KeQAAAOV AvaPOPAY EYEL TPOG TA TPOCEXADG EIpNUEVA, OVOEV YA E0TL
TV &v T® B® KeEParaie TolodTOV, TPOGS O Gv. Avayolto T¢ &v Td TPiT-

87 This confirms the remarks in WESTERINK, Arethae XVI—XVII and XXII.
88 See also MOGENET — TIHON — DONNET, Barlaam 45-46; FYRIGOS, Dalla controversia palamitica 37-64; ACERBI, Barlaam’s
Paraphrase 28. Fyrigos’ discussion allows us to exclude the possibility that Vat. gr. 1756 is a copy of m.
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TO pev On g avackeviic, Evtadbo mépag Exétw. kapdc & av. &in Aowmov dnep 0idued’ avtol opHdg EEev,
évtedbev [[mpo]] €xbécbar mpodiopicapévoug tocodbtov, 6t mopaforav &v toig npdtepov TItolepoioc o &v
GPUOVIKT] SlocTAHATA TOTG KOT® 0VpavOV, £V ToVTOIG PodAeTal 00T TG To0dvTa Ta StacTipata TapoBolelv: drep
£otv €kel puev eBoyyor éviadba 8¢, ol te TpdToL TOV €V T KOGU® GQOIpaL, Kol T0 £V a0TAIC PEPOUEVE COUATOL
PV 6¢ ToLTOV TTEPL TadTa Oviv: dyK®V TE Kol KIvoemV Kol Suvapemy, &v uev 1@ 18°, fovistol mapadodval
TNV Kot ToL¢ Gykovg mapafoinv: v 8 T@ 1€°, TV KaTd TAG KIVAGELS: €V 08 T@ 16, TNV KaTd TOG SVVAUELS
Aéyopev toivov

There are dozens of other variant readings in m. The reader will forgive us for not listing them.

The fact that Vat. gr. 1756 does not share any of the characteristic readings of the other inde-
pendent copies of Marc. gr. Z. 332, Lollino’s description of the model, and the discussions in the
editions of De eclipsi I and 11, of the Demonstratio, and, most notably, of Barlaam’s letters make it
certain that the Vatican manuscript is a copy of Marc. gr. Z. 332%. This copy is independent of the
contemporary copy in Mosq. Mus. Hist. gr. 315, for the omissions listed above prove that m is not
a copy of v; conversely, m’s readings 247 owotag 272 AT'E Adfopev 322 6pOac show that v is not
a copy of m.

The stemma of the manuscript tradition of the Demonstratio is depicted below. Accordingly, our

edition reproduces the text of Marc. gr. Z. 332. The required corrections—all of which can be
found in late witnesses—are made in the text and recorded in the critical apparatus.

Marec. gr. Z. 332 (M)

Ambr. E 76 sup. (A)

X1V Vat. gr. 187 (V) Vat. gr. 196 (V) Neap. I11.C.3 (N)

Par. gr. 2381 (P")
Oxon. New College 299 (0*

XV

Par. gr. 2397 (P*) Vat. gr. 188 (V?)

Vat. Urb. gr. 77 (V') Ambr. R 117 sup. (L)

Mosq. Mus. Hist. gr. 315 (m)
Oxon. Bodl. Savile 1 (O")

Vat. gr. 1756 (v)

Leid. BPG 16D (L!)
XVl
Leid. Periz. Q° 22 (L?)

89 See MOGENET — TIHON — DONNET, Barlaam 44-45; ACERBI, Barlaam’s Paraphrase 29; FYRIGos, Dalla controversia palami-
tica 37-64. TIHON, Barlaam 367 shows that Vat. gr. 1756 contains only an abridged version of De paschate.
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PRELIMINARIES TO THE EDITION

Edition. We have reproduced the text of the Refutatio as it stands in Marc. gr. Z. 332, keeping the
original punctuation and accents (even in cases like gpdvat). In particular, the grave accent of oxy-
tone words before a weak pause (marked by a comma) is retained. We have marked only upper and
lower points; no attempt has been made to detect and reproduce middle points, if indeed any was
marked by the copyist. When adscript iota is present in Marc. gr. Z. 332, it is transcribed as fol-
lows: 1@®_. We chose to write the adscript iota because it is a noteworthy feature of the prototype;
we chose to write it as we did because we regarded writing, for instance, T® , as even less reader-
friendly. Paragraphs are inserted whenever the text is segmented by a conspicuous blank space.
Misspellings and likely mistakes are corrected in the main text and recorded in the critical appa-
ratus; words between back- and forward slashes were written above the line; the brackets are used
according to the standard conventions. The critical apparatus is located at the end of the text; it is
keyed to it by means of superscript Latin letters. The diagram that accompanies the text in Marc.
gr. Z. 332 and in other manuscripts is reproduced in the “Iconographic Complement” at the end of
this study. In the Greek text, we have marked where Marc. gr. Z. 332 goes to a new page. In the
translation, we have marked the approximate beginning of every tenth line of our edition.

Translation. The paragraph structure of the translation is the same as the one of the Greek text.
Different Greek terms are translated with different English terms, but the inverse is not always the
case. All particles are translated, with intermittent exceptions for coordinant 6¢. Specific choices of
translation are motivated in the footnotes to the translation. We have strived to render the fast pace
Barlaam’s Refutatio obviously has in Greek. Most importantly, we have strived to render the lexi-
cal resonances and the wordplays that make the Refutatio a fine piece of technical prose.

CRITICAL EDITION OF THE REFUTATIO

Avookevn €ig 0 mpootebévio Tpion KePAAaio TalG TeEAevTOiNG EMypapaic ToD TPiTOL TV TOD
[Ttolepaiov apuovikdv: BapAiaap povoyod

‘Entel 6€ kal tag Emypoapag TV un colouévoy kKepolainv amatteic Nuic Enynoacot Kai Ekdodvart
tivo 8v pdota mepi ovtdv Iltolepoiog eimev, €x0éuevog mpdTOV TO U KOADG VMO TVOV
gvapuocOévta kepdiaio Toig sipnuévarg Emypoeoic, kol €€eléyéag Omn opbdc ovk E€yovot,
nopokolovddV taic tod Iltolepaiov doTtpovopkaic T€ Kol GPUOVIKOIC VTOOEGESL, TEWPACOLLOL
aOTOC mEPL TOVTOV Eimelv, 600, Y€ Ol QAVEITAL GLUPOVMG EXOVIN TOIC TEPL TOV (0VPAVIDVY)
COUATOV Kol TOV APUOVIKGOV GLoTNUAT®OV DT’ €Keivov elpnuévolc: €ott 8¢ T ye mpootebévta
KepdAono TodTar OV To PV mpdTepa B, vEou Tvog TAV KaO’ Mudc Eotkev elvar Tekpoipopat 8¢ ¢
undapod \év/ 1oic maAoloig TV AvIypapmv @aivesbot yeypoupéva: 10 08 TEAELTOIOV TOANOD
TWVOG €0TIV: €V TOIC TAANLOTATOLS YOP TAV AVTIYPAP®OV EVPNKOAUEV ADTO UEGOV OV |75 TOD TPITOV
TAV APUOVIK®V Kelpevov. 0Tt 8€ 00’ avtod €ott [TtoAepaiov, 0VdE oikeimg Exel TPOC TNV TEAELTAIOV
EMLYPOPTV, 010 TOV EMOUEVOV EGTOL POVEPOV: TOMGOUAL &’ OU®MG TOV AOYOV, d10. TO TPOYELPOTEPOV"
®¢ TOD aTOD OVIOV Kol TOV TPLOV KEQOAXI®V-

Apyn oOv Eotm ot TOV Povddpevov Emtvygiv &v tovtolc Tiig tod ITtokepaiov dravoiog £E tva
o€l pdhota TapapurAagot:

[Ip&dtov, un Tavtd Toig fdn eipnuévorg &v \toic/ mpolafodot kepataiolg eineiv: olov énel &v T0ig
TPOTEPOV TIVOL TAV TEPL AGTPOVOULOY TIGL TOV KATA TNV APUOVIKNY TopaPERAnTal, TopaQLAATTEY
O€l, OmmG Un TOV oOTAOV TAAY &V ToVTOIC YévnTan 1 Tapaforn: dijlov yap oc O TTtolepaiog Etepa
TV TpoTEPOV €vtavbo, €k T®V THC AoTtpovopiog Tolg TG apuovikilg €BovAeto mapafoaleiv:
devtepov, Omwe T €v TovTOIS Pnonooueva, pepikmtépoc Emral Bempiog, kol un €€lcov Toig
TPOTEPOV KAOOLOL VITAPYN: OTTHG Yap 0DONG TG TEPL TOVTOV EPOSOV, TG UEV. KOG TAVI®V T
TOV TAEloTOV, TG OE. 10l0¢ Kb’ EKAGTOV TV HEPIKMS AoUPavoUEVOVY, TTEPL LEV TOV KOWVAV, LEXPL
TOD TPLOKOLOEKATOL digilektal: mepl 6 TV 1diwv, Eviedbev dmioyveitan doréEesbar enot yap
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npOC 1@ Téhel T0D KePaAoion: “Td pEV 0VV KovdC dpapuoldpeva Toig TdV UPELEIBY SloPopoic,
Kol Toig T®@V (0Vpavimv) KIVAGE®V, GT0 T@V ToOTOV EE0UOIMGEMY, HOAMGTO GV KOTOUVOT|CULUEV"
Mooy 8¢ dmiokéyacon kol To kod’ Exactov mOavee dmTnpn0évia Sid TOV yevopsvov”: St odv
T0 et tadTo pninooueva mpog T NOM elpnuéva |75y EYEV, G TO UEPKOV TPOG TO KabBOAov:
Tpitov: OmmG ol POncdUEVaL TOVTOV EEOLOINOELS, £k TMV o1’ aichfoemg Talat Tnpndévimv, Exmat
TO TOTOV: TOVTO Yap aTog vreyveitol ITtolepaioc, Emokéyecsborl To S10 TOV TOALAKIG YEVOUEVOV
&V T® TAVTL COUTTOUATOV TOAVAC EmtnpNnOévia: TadTo € 6Tl dNAOVOTL, T 01’ aicOncemc TV
apymv tfic mepi avtd KaTaANYEDS EIANQITA. SET 0DV TOOVTOV TIV®V TOVG MeTd TadTo NpTicOot
Aoyoug: tétoptov, Smwg oikela 1. 1) mopaPoAn), koi uf cvpPiy td dvopota Toig dvopoiotg. AN Mg
gvdéyeton paMoTa To Spota Toic Opoiolg: kai oig T Tavtd cuuPéPnke mapofindijvar od yap T
TLYOVTO TOIC TVYODGL PavaL OEl 0tkéEval AAL™ Goa PUGEL TGYEL TIVOL OUOLOTNTA, TADTO Kol T AOY®
aAAAoic mapoPareiv: TEumTov, 0pOMC TN Aé&et ypiioat, Kol oikelmg TOTC VTOKEIUEVOLC TPAYUOCLY:
EKToV, OmC £KOGTOV TOV KEQoAaimV oikeimg &y mpog Vv idiav éxtypaeny, dote dvvachal tva
Kol U ovong Thg EnLypagt|s, AVELPETV otV £ aDTod TOD AOGYOL"

Tovtwv ovv TdV £ dvaykaing Opethopévay Tpeichal, T@ U TaVIATUoY EKTEGETY TPOAIPOVUEVED
ToD mepl tadta Tob [Itolepaiov okomod, gaveital 0 Td TapOVTa EKO0VG KEPAANLL, OVIEVOC ODTOV
TEPPOVIIKWDG,.

[Mpdtov pev yap tod Iltodepaiov, &vieAdc MM &v 1€ T® EvAt® Kol OEKATO TOD TOPOVTOG
OLVTAYLOTOC TOPASESMKOTOC, TAC TOD 010 HEcmV TOV (MOimv KOKAOL, TPOC TA{C} €V APUOVIKT|
Tapafords, Onmg te ai kot avTov |76 KoTavevon[[.]Juéval, cOUE®VOL Kol OPOCTIKOL GTAGELS,
opoimg &yovot Toig ToD NPUOGUEVOD GLUPDVOLS, TG TE S0 TOV 16apiOumV Toic CLLEOVINLG TOUDY
amoptilecbat, Kol T® MEPLEYEWV TOVG TOLOVTOVG GYNUOTIGHOVS, TOVG TE€ TMV OUOPOVOV Koid
CUUPOVOV AOYOUG TPOG TM TOVIai®m, Kol TVl TV GUUEOVIAV TIC TOV CYNUATICU®OY TPOGEOIKEY, OTL
0 HEV KaTd OAUETPOV Ti) 010 TOCAV GLUPOVIQ, O OE TPIYOVIKOC T 010 TEVTE" O O TETPAYOVIKOG Ti)
d10 TeEc0Gp®V, Kal TPochEvTog TO TG OUOLOTNTOC aiTlov, Kol £Tt amobepévon Mg 701 AXnPTIGUEVOV
1OV el TOVTOV AOYOV, &v 0ig AEYeL, “Td PEv ovV Tap’ odTHV THYV £YKUKAIOV Kivioty Oempodpueva
Kot GUQOTEPOG TOG APUOVIOG, KOl TO KOWVAC KOAODUEVH, GOUPOVE TE KOl S10QpOVE TOV GYNUATOV,
éni tocodtov Srwpichn®, ovtoc (g PNdevdg ToovTOL &ipnuévov, TEAY TAV aOT®Y TOVTMV
Topodidmoty UV TOC TPOG TO APUOVIKA TOPAPOALS PACK®V TNV UEV SIAUETPOV GTAGLY E0IKEVOL
@ TpocropPavouéve, fiv Ekelvoc TopéPfare i), Ol TAGHY GLUEOVIQ. THV O& Tpiy®VOoV, TTj. VTN
pécomv f| v’ ékeivov mopaPéPAntar TH O WEVTE CLUEMViQ. TNV O& TETPAY®VOV, Ti, VAN
delevypévav: fiv €keivog T 010 Te66apmV mopaPEPAnkey. £Tt Emel ol TOODTOL GYNUATICUOL KOTA
TaG AKPIPEc TV TAaVOUEVOVY EmoY0C Kpivovtar ol & akpiPeic émoyai Katd TOV Sl HECOV TOV
{odiov kbikhov Bsmpodvral, eavepdv ¢ dviadfa tod {mdiokod kdKhov memointar Koi ovToC THY
|76v KOITOTOUNV, S10 TOD 1€ ApOpod: dote Taly cvpPaivel avtd Evtadba, mepl TG OUOIOTNTOG TOD
tehelon cvotpaToc Kai Tod {pdtaxod kikhov StaréyecsOar mepi o0 §nN ksivog disilextat, Tod T&
apOpod povov €v To0Tolg TPOooANEHEVTOC: Kal TOVTOL UATNV Kol AoLAAOYIGTOC Ooa YE TPOG TOV
TG TOVTOV OUOLOTNTOG AOYOV: EITEP VAP 1) KOTA SIAUETPOV GTAGIS E0IKE TQ TPOSAAUPAVOUEV®, MG
00THG POy, &v Te ATUNTOV TIC TPT. TO HUKOKAIOV, 8V T€ £i¢ OTocadNTOTODY TEUT, 0VSEV HTTOV 1)
TOVT®V OUHO1OTNG cwbnoeTar dAoyov yap TO @dval, OTL €ig eV pmt ioa TUNUATO TEUVOUEVOL TOD
NUIKLKAIOV £01KEV 1] SIAUETPOG OTAGIC TA), TPOSAUUPAVOUEV® , ATUNTOV 0& HEVOVTOC, | KOt~ GALOV
aplOpov tepvouévov, ob. Opoimg 08 Kol M TPiymvog 6TAoIS oV d10TL TO TPITNUOplov TG OAng
TEPLPEPELOG €IC PK TEUVETOL, EOIKE TT] VAN LESOV: TO YOp €i¢ TOGO 1| €ic TOGO dapelv, 7j TV OANV
TEPLPEPELOY, T| TO TPITOV QDTG HEPOC, T} TO TETOPTOV: 1| OTOLOVODV (AAO, OUK GALOLODV €0TL THV
TAV KAT oOTAG GTAGEW®V, 1| TG TPIYDOVOVL 1j TG TETPAYDVOL, 1| GAANG TIVOG TMV TOL0VT®V SUVAULY*
AL €ig 66° Av Tig O1EAT, TNV OANV TOD KOKAOL TTEPIPEPELAY, 1] DTN TOIC TOLOVTOIS GYNUATIOUOIG
TPOC TO. £V APUOVIKT] OLOIOTNG TAVTOG odleTaL: 1| HEV VAP OUOLOTNG, PVGEL ODTOIC TPOGESTIV: 1) O
€1¢ TO00. KOTATOWUT], AOY® UOVE Emvevomtar Gote & ye TpooAnebeic Eviavba dapOuog, ovdsuiov
avaykaiov ypeiav Topéyeton Toilg EKKEUEVALS OHOOTNOL dNAoV JE. Kol €K TOD TO o0TA SuVATOV
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givan deucvova, kol EAATTovog dptdpod petaln@OEvTog: TEUVOLEVOD Yap TOD TavTOG |77 KUKAOL Kol
€l ddeka oo Tupota, & TIg EKaoTov TOV TUNUATOV poipav €0eAncetl ovoudoatl, E€otot avTd,
o TV ovTdV AEEEMV, Gmavta TG &V T TPOT®, Kol SELTEP® KEPUAMI®, sipnuéva, AVEAMTOG
dekvivalL, TV aploudv Hovov HeTaAneBévimv, avti pev tod &, Tod 1 avti 8¢ Tob pm, Tod G AvTi
d€ ToD pK, TOD 8 AvTi 6€ TOD @, TOD Y- Avti 0& Tod &, T0D B+

DavepdV ovv &k TV gipnuévev, O dmep §oN TV mepil dotpovopiov Vo Tod Itolepaiov Toig dv
appovig mopaféPrntat, TdV adT®@V® Kai ovTog TETOMTAL &V TOVTOIS THY TapaBoAv: ETt 8& T@V &v
@ 08VTEP® KEPUANI®M AEYOUEV@V OVOEV EGTLY, O OV Kol TPOTEPOV EAEXON: TO HEV YO, TNV UEV i
1e664pOV cupeaviay &v émrpito eivar Aoy, THV 88, S & &v Huorio. v 8¢ S macdvV &v
dumhaciovt, TNV ¢ dig d10 TOo®V €V TETPATAAGIOVL, Kol TO Kabdmep 0 Emitpitoc Adyog cuvtebeig Td
NUOAI®, Tolel Tov dumhacio Adyov, obTm Kol TV d10 TEcodp®V cupPviay cvvtedsicav Ti \dwo/
TEVTE TOLETV TO 010 ooV, TodTa TavTa v 1€ 1@ (¥ kol n® 10D TPOTOL® TV APUOVIKDV TKOVMDG
gipntor Ommg 6& al ToldTol CLUEMViaL OpOImG Exovot Taig &v T@, (MK KaTtaTouais, £V T@ 0¢
ToD Tpitov mapadédotal GOTe &V Y€ TA OEVTEP®, TOVT KEQOANI®, OVOEV TAEOV TV TPOTEPOV
gipnkev, 0Tt U Kol EAMTESTEPOV, dVO TAPOAEAOITMOG GvuPviag: tod Tltolepaiov @V AdymV
TOCAHV TOV GLUEOVIDV, EKAGTOV EKAGTNG TOAaY®DG OgiEavtog ywouevov o Thg €ig 1f tod
CodtaKod Toufg: AL UV oVdE UEPIKOTEPAS ExeTol Bempiag mopd TO TPOTEPOV KOTA TNV TOD
[Mtolepaiov VTOGYESY TG €V TOVTOIS TOIG |77v KEPAANIOG AEYOUEVA: O YOpP TEPL TAOV SPACTIKMDV
OYNUOTICUDY AOY0G, TOV KOWMG AEYOUEVOV TEPL TOV TAAVOUEVOV E0TIT TECOUPEG YOp TMOV
TAOVOUEVOV OAANAOVG TE Kol TOUG AOWOVG TPELG, Koi OlopeTpodot kol tprymvifovot Kol
tetpayovilovot kol EEayaviovor §10 kol ITtokepoiog mepi tovtmV deihexton, &v oi¢ mepl Tiig
KOWTC a0tV €960V, dtahéyechat VTEGYETO:

‘Ot 8¢ 000 €k TV O aicOnoemg pndéviov Exovot Ta éviadbo Aeyouevo TO TETOV, MG £QN
tovto Kai [Ttohepaiog, @avepdv: TO yap €ic TOc: N €ig 100 SlaPEIv: 1| TOV OAoV KOKAOV: T TO
HépN oToD, Kol O Paval TAVOE PV TV OTACTY, Eotkéval THOE T POdYY®, THVSE 8¢ TMdE, Kai 1o
de€lévan tiveg pev apipol mepiEyovat Tov dgiva Adyov, Tiveg 6€ TOV delva, Kal Tic AOYog €K Tivmv
ovyKeltal, €€ OVOEUAC TNPNOEMG 0TIV EIANUUEVE 00O aioONTIKTG: GALD AoYIKTiC €0TvVG €xOuEVa
VTo0écemG 010 003’ aVTOG O TG KEPAAoto TabTo EKOEUEVOC EMyayE TL TOOVTOV TPOG TNV TAOV
Aeyopévov TioTv: £TL 08 Kal TNV TOV EKKEIWEVOV TAPABOATV, AVAPULOGTOV TOVTATOGL TETOINTL:
TPAOTOV UEV, 0VOEUINY TAPACKOUEVOS ATOJEEY TG TAOV DTOKEWEVOV OLO1OTNTOG: 0V Yop EEQPKET
TO Avol T0dE TMOE £0tkEvar: GAA Ol Kol TNV THG Opo1dTTog Tpocbsival aitiav: 6mep [TtoAepoiog
TOVTOYOD POIVETOL TOLRV, Kol TOG EEOLOIDOELS AEY®V, KOl TAG AVTMV TOTELS TAPEXOUEVOS OC ML
TAOV CLUEOVIDV: TNV YOp 010 TOCMV CLUEOVIOY EITMV E0IKEVOL T, SOUETP® KOTA TOV KOKAOV
OTAGEL, TPlOL TEKUNPLA |78: TOVTOV TOPESYE\TO/* TO, TE TOV JIMAAGI®D AdyoV €V EKOTEPQ TTEPLEYEGHL,
Kol TAEIGTOV 160TNTOC TOPA TAC GAANC GTAGELS TE KOl GLUPMVING, Kol EVEPYNTIKOTATOVG Elval, Kol
TOVG KOTA SAPETPOV TV AGTEP®OV TOD {MIOKOD GYNUATICUOVG, Kol TOV POOYY®mV TOVG TO0DVTOG
TPOC AAANAOLE TO 010 TOoAV: OpOIG 08 Kal TV GAA®V TOG ToPABOLAS, TPOG TUIC EyymPOovoLg
TOPOCTAGESLY OATOOEIMKEV: EMGTNUOVOS YOp £PYov, oV TO OTL pOVOV: GAAG Kol TO O10TL mePl
EkaoTov Seikvovar oDTog 88, PAckmv £otkéval Tovg E0TMTAC TAV POOYYOV TOAg SKKEWMEVOLS
otdoesty, ovdgmd ypiiton mopacTdcel: Todto T8 ovv fjuopte, Kol &TL T dvopoln Toig dvopoiolg
mapéPare: dVO YOp GVTIOV TOLTOV £V EKATEPQ, TOV EMGTNUDV: SINGTNUATOV TE Kol TV TOLOHVTOV
TO O1CTNHOTA, TTOL TAV JUCTAUEVMVY, EDAOYOV T UEV SIOCTILOTO TOIG SLOGTILOCT TOPUBAALEY:
10 8¢ Suotdpevo Toic Suctapévolc: dmep ITtolepain. uperéotata TovToyod TETHPNTAL 0VTOG OF,
0 OWOTAMOTO TOIG OUCTOUEVOLS TopaPdAder: mPAYUO TOPOAOYDTOTOV TOIDV: TOV YOP
npochopfavopevov’ Suctduevov kol ToMTIKOV S100TAcEMS GAL’ 00 didomuo dvia, TH Kotd
JapeTpov Aeopotol SloeTacel Opoimg O& Kol TOLG GAAOVG @Epe yap, Emel TODTO £01KEVOL
A A0IG Aéyopey oi¢ Tt GuUPEPNKE TawTO, Ti TAVTO GV VPOV, TG, T€ TPOCAUUBAVOUEVED . Koi TH,
SUETP® . OTAGEL, PG TADTA AAAA0LS TapoaAilectar: 1) pev yap SGUETPOG OTACIC, UEYIoTN Kol
EVEPYNTIKOTATN TOV GAL®V: O 0& TPOSAUUPAVOUEVOC, ELAYIOTOC TE Kol AGOEVESTOTOC |78 TV €V
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@ Telei® ovotnuatt eOOyywv, dte Popdtatog maviov dv- kol &v HEV T JuéTp® OTACEL,
mePIEETAL O dMAaci®V AdYog ToD T& OAOV KOKAOV TPOG TO MUKOLKALOV, Kol THC S1apUéTpov Tpog TV
€K TOD KEVTIPOL® &V 0& T® TpocAapfovopéve 1 &v dAl® Tvi OOYY®, 00delc meptéyetal Adyog:
“uévog yap enowv €kaotog Tdv eOOYyov GAoYog Kol TPOG £0LTOV Ad1APOPOg O Yap AOYOG T®V
TPOC TL, Kol €V LGL TOIC TPMTOLS” " Kol 1 UEV SIAUETPOG GTAGLS, 000 TIVAV £0TL UETAED TOV KOTO
dapeTpov AAMA@V ductapévov: O 0& mpociaupavopevog, ov mémovle toUTO PapvtePog Yo
avTod POOYYOS &v Td TeEAElm cvoTHATL OVK EoTL TAC OOV O mpochapuBavouevoc i, StapéTpo
otdosl mapaPAndnoetol, undevog avtoig Tod odtod cvuPefnkodtoc: eita i O TPOSAUUPOVOLEVOC
goke T OWUETP® oTACEL €mel kot TOV [Itolepaiov T TolawTn oTAGEL £01KEV 1) S0 TAGMDV
oLHEOVia: Ta 08 T@ aVT® duola Kol AAANA0LS EoTiv duota, Eotal dpa. 0 TPOoSAAUPavVOUEVOG, OLLO10G
. 010 TACAV CLUEMOVIQ: TO OUCTAUEVOV TI] O106TACEL TO AMAODV T® cLVOET®: TO TEPAG TA
TMEMEPUCUEV®" TO AAOYOV T® &v AOY®: GAAQ LNV Kal &1 TIG AvaoTpEYOC EImoL TNV HEV VTNV TOV
vrepPfolainv €owkévar T SUETP® . GTAGEL TNV O& VTNV TOV SECEVYUEVOV TH| TPLYOV®, TNV O
VATV PéCOV TR, TETPAYOVO, TOV 8¢ TpocAapBavouevov tij EEaydve, &l Tig odv obtm mow|cele
v mapafoinv, ovdEV yeipov 06&el gipnkéval, 6Tt un Kol PéATiov: 60@ TO TYUOTEPL TOIG
TOTEPOIG EYVOKE TOPAPUAETV: |79 TL 0DV 1] S1GpETPOG GTAGIG T) TpocsAapBavouéve udAlov, Ko
oV Tij vt @V vmepPfolainv mapafAndncetar cuvictatal 08 TO TAPAAOYOV THG EKKEWEVNG
mopoPoAiic, Kol €k TOD un Taig AvaAloyov 6Tacest TapaBaAelv Tovg OOYYOLS: 1| UEV Yap VTN TOV
vrepPforaiov Tpog TOV mposhapuPavopevov, €V TETPUTAAGIoVL €0TL AOY®: 1 6& SIAUETPOC OTAGIC,
poc v E€aymvov év TpumAaciovt: TpummAaciov yoap 6 prt Tod & kol mOAV 1| HEV VAT TOV
delevyuévav Tpog TOV TPosAapPavouevoy, £V TPITAAGiovL £0Ti AGY®, KATO TNV 010 TOCAV Kol Old
TEVTE GLUQEOVIOV: 1 8¢ SIpPeTpoc 6TACIS TPOG THV TETPAY®VOV, aig TODG TO100TONS POOYYOLG
nopoPéPAnkey, &v dimAaciovr Ol yop O @, TOIEL TOV P MGOVT®MG O KOl 1| UEV VAT TAOV
vrepforainv TPOg UEV TV VTNV TOV d1eCeVYUEVOV, &V EMTPiTE 0TI AOY®, KATO TO J10 TEGGAPWOV"
TPOC OE TNV VATV pEC®V, &V SUTANGIEMOITPITOE KOTO TO 010 TACHV KOl O10 TEGGAPWV: 1] O
EEAY®VOC OTAGIG TTPOG UEV TNV TETPAY®VOV, &V NUOAI®, €0TL AOY®" TPOG O TNV Tpiymvov, &v
dumhaciove: opoiog 6¢ g vqtng defevyuévav mpog Hdtny pEcmV, dmAaciova TEPEXOVONG
Ldyov, o0ToC TaPAPIALEL TOVC TO0VTOVS POGYYOVS GTAGESL MEPIEXOVGUG TOV EmiTPLTOV AdYOV: 1)
YOp TPly®VOg GTACIC TPOG TNV TETPAY®VOV, TODTOV &Yel TOV AOYOV: OV uUNv, GAAG KOl TOVG
TEPEYOVTOS TOV O1aleVKTIKOV TOVOV S0 €0TdTOC GOOYYyovg, avopolotato mapoBEPAnKev:
gxpoatod \te/ yop adtoic” dc évi, Suci kai Slopodpolg 0VGL KT THY SOVOULY, Kol TOIG |79y 0ITOIG
oA Kol avtovg mopafdAier émel yop mapaPiiiecOar avtoig not TH oTdcel, @’ Mg doTv 1
apyn TOV eiPNUEVOV SOCTACEDY, TO 0& dUCTAUEVH AVTIGTPEPEL TPOG GAANAL: Ote Yap \o/ Apng
dwopetpel Tov Kpovov. tote kail 6 Kpdvog drapetpel tov Apny, kai eayovilel 6 1 Kpovog tov Ala
Kol 0 Zevg 1ov Kpovov, opoing kol €xl 1@V GAA@V, oavepOV MG Kol TOVTOLS ToVG eOOYYoLS TOIg
TEGGOPOL GYNUATIONOIS TopafdAler kol mepl peEV TOD, GAVAPUOOTOV TEMOMKEVOL GVTOV THV
mapofoiny, Tooadta eipncdm:

[Tepi &€ Tob U 0pOdC keypfcOan T AéEeL, Eviedbev pntéov:

[Ipdtov pdv ovv HudpTnTal avTd, T, “TovTolg ovv mapaforlopévov tod tedeion Tfig povoukiig
OLGTHLATOC”: OV Yap GAOL TOD TOOVTOV GLGTHKATOG 6TV 1 TOPAPOAT|, OVOE TOVO’ VIIGYVETTOL 1|
TOD KePOAQiOL Emypapr: OGAAG TOV E£0TOTOV UOVov @0OYywmv, kol 1O, “Thg HOVOIKTC”,
TOPEAKOVTOG Kol Tapd v tod [Ttolepaiov ypficwv mpoceilnmral 10 pev, 0Tt fpkel eavor “Tod
TeEAEIOL CLGTHUOTOC: OTJAOV YAp €0TL Tolag EmMOTAUNG €0TL TO TOWOVTOV GVoTNUA: TO OF, OTL
[TtoAepoiog LOVGIKTV KoL LOVGIKOV &L THC YEPOVPYIKTIC LOVOV YpNoemS EKAOUPAVEL THVOE OE TV
npaypoteiov, oddapod “povcucny’ mpoosinev: GAL “dppoviknv’: &8sl obv “tod Teheiov Tiig
apUOVIKAC cLoTANATOS” elmelv: elta Kal TO. “Tf) GTAGEL TOLVTOVL TAV APOUNTIKOY SlocTNUATOV”,
00 KOA®G ExeL 1 YOP GTACLS, OV TMV SOGTNUATOV 6T GTAGIS" GAAL TAOV SUCTAUEVOV: (GTOTOL LEV
YOp TQ SUGTAUEVO: [30r OV TOL SLAGTHUATA: 1] 0 GTAGIS TOV IOTAUEVOV £6TL GTACLG GAAL UV Kol T

JSOTAUATO 00 KOADG TPOGEITEY “aplOunTikd” “apOuntd” yop g “aptbpovueva’ Kol “uetpoipie-
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v’ Aeyécbm: “apOuntika’” 6€ o €mel yop AV SAoTNUN SUCTAUEVOV E6TL SIACTNUO, TOTE LOVOV
TO ddonUo, KOADS Exel “apBuntikov” ovopdocat, 6te ta ductdpevo apduol giov: Evtadba 6
duoTtauevd €ict, T TOV AoTEP®V UEYEON: BoTE 0LK £del “OaplOunTiKA” TG TODTO S1IGTHWOTO
npocayopedoat: £t 8¢ kai 10. “tfj, 60ev 1 dpyn TdV eipnuévov Swactdcewy, ftol v O, TOTE.
VOETTOL 1] 6TAGIS TOD NALOVL”, dpuovomc sipntal: TEPOV Yap OVTOG TOD TOTOL TAPA TV TAV €V 0OTO
IOTOUEVOV OTAGLY, €1 HEV TTPOG TNV oTdoty EBoVAETO Totcat TV mapoPoiy, 01 LETO TO LMLV
“1 60ev M apyn TV eipnuévav drootdoewmv”, Erayoyely “kaf’ fjv vogital 0 fjAlog iotduevos” 1
MGG Tt &l 88 mpOC TOV TOMOV, DQEAE YpAYew “Td TOM®, & OV 1 Apyn TOV Eipnuévov
Sractdoenv: &v @ voeitol 1) 6tdoic Tod HAlov”. 10 8¢ “Tf] oTdoel” eindVTa, EMEVEYKELV 1O, “4v O
TOn®”, GUOVCOV MG EIMEIV Kol AGVVTOKTOV: OUOI®MG O& MUUPTNUEVOS TOV dmAaciovo Adyov,
avaroyov £pn T@® 010 TOoAV: Kol TOV TETPUTANCI® AvAAoyov T®, 41 d1d Tac®V: TO Yap AvAaAoyov,
00 TAOV AOY®V KATNYOPETaL GAAG TOV OpmvV TOV TOVG AOYOLG TEPIEXOVIMV: OVJAUOD YOp Ol
HadnpoTicol Tovg AOYoug avntodc, AVAAOYOV Tm. QaGLY £tval GAAL TOVC Bpovg TOVG TOV aDTOV
&yovtag Adyov- aitiov ovv Tii¢ S16 Tacdv cvppmviog Aeyéchm O Suthaciov [soy AdYog: dvaloyov 88
AT 0VSAUDS'

"Ett énel 10 TéAE0V ovoTUO “Oic UEV O mao®dV” OvopaleTal. Katd Tovg Gkpovg @Odyyovuc,
oLOTNUA O TEAELOV KATO TNV GUVTOEWY THV TOLAVOE TAOV PeTaéD TAV dkpov eBOYY®V, dvaystot 08
VO TOV TETPOUTAAGI® AOYOV, OV KATO TOUC METOEL (OGYYOoLS: GAAD KOTA TOLG BKPOLG, £J€L N
Aéyewv Avaloyov Eyev TOV TETPATAAGI®D AOYOV, T® . OIC Sl TOCMV TEAEID GLGTAOTL GALL pLOVOV
@, 01G d10 TOoAV OLOPMV®* 0V YO KaOO TEAEIOV £6TL GUGTNUA, AVAYETOL DTTO TOV TOLOVTOV AOYOV*
GALQ KaTO TOVG GKpovg (OGYyovg: BoTeE MG AMADG Sl0GTALNTOC, KOl OVY OG GUGTNUATOS £0EL
gvtavba moteiohat Tov mepl adTod AdYoV:

A pgv odv koi mepl T AEEY odTd HudpTnToL, TodTd doTiv:

‘Ot ¢ 00K oikeimg EYovot TO KEQALLO TPOG TAG 100G EMLYPAPAS, KOTOVOT|GOL OV YOAETOV
[Mpdtov pev yap &v T mpotn TV Emypaedv tod I[ltolepaiov S mpoTOV APOUDY
gmayyeAhopévov deifetv ta Tiig mapafolrfc, ovtoc ob TpdTolg dxpricato dptduoic: Eott 88 mpdTOC
aplOROC KaTO TOLG UaONUOTIKOVS, TPY®MG: Kb’ antov, Kol Tpog Etepov, Kol Taéel kah’ Eovtov
HEV, O HOVASL LOVY. HETPOVUEVOC: 010V O €, T} 0 (- mpdg Etepov 88, mpdg OV 0V ypfiTar Kowd pETpm.
apOu@. Tvi, olov émovlev O N TPOG TOV 18 V1T 00SEVOG Yap ToD ohTod Apdpod petpodvrar: Théet
0¢, domep Aéyopev OTL TOV EYOVTIOV LGV Kol TPITOV [31r HEPOG, TPDTOG 0TIV O ¢ €mel EAATTOV
avTOD APOpOC, 0VK ExEl TA TOLDTA HEPT KOl TOV EXOVI®MV HUIGL Kol TETOPTOV, TPATOC EGTLV O O
opoiog kol &l TV MOV TpLYdC ovV Aeyopévov v aplOpoic tod mpdTov, Kot 00déve TdV
TPOT®V TPOTOL €LV 01 TaPaANPOEVTEC VIO TovTOL AplBuol- O yap T&€. Kol O P Kol O pK* Kol O Q-
Kol 6 & obTol 01 Gpduoi, obte kad’ Eavtolg gict mpdTol, ovte TPOC GAMAOVG: obTe mpdTOL Eiloi
TV EYOVIOV avToic TOVG aTODg AOYoVS: &mel Yop VO TdV GTAGEMYV, TEPL MV TOIETTAL 0VTOG TOV
Aoyov, cupPaivel Tov koklov téuvestal, €ic te dvo Toa- kol €ig Tpia- kal gic Téooapa: Kal €ic ¢,
apOpod povov €4€ito, 6oTIg Exel HUIOL: Kol TPITOV: Kol TETOPTOV: Kol EKTOV HEPOC: TPMTOG OE TOV
gyovIov o TotodTa pépn dotiv 0 1B ovy O TE- eavepdv obv o¢ einep TTtolepoiog d1d ToHVTOV TdV
ap1OudV &Bovieto mapadodvar TG TopaBordc, dvontmg kaddmot elye TpPOC T APOINTIKE: dyvodV
Tl ToTé€ €0TL T0 €V APOUOIg TPOTOV: TTEPIEYEL O TPMDTOG APLOUOG, TOVG TV E6TMOTOV POOYY®OV TOD
TeLeloL GLOTAUOTOG AOYOVG, KATO HEV TV VANV fTol TOG Xopdag, OTav T@ UNKEL LOVE J0PEPMOLY,
0 A Kot 6& TNV avtdV TdV eOOYYwV [[.]] dvvapy, 6 AB- Toic HEV Yap XOpdaic TATTOUEVOL TOD
TPOSAOUPAVOUEVOL KATO TOV AG, 1] LEV DTTATN DTATAV, E6TOL TOOVTOV AP 1] 8€ VAT pHEcmV, KO- N
8¢ péom, m- M 8& mapapéon, ¢ N 8¢ vy, delevypévav 1B+ 1 8& vt dmepPolaimy, 8- mdAv 5&
s1v KOTO TO £100C TAGGOUEVOV TOD TPOCAAUBAVOUEVOD KATA TOV 1, 1| P&V VAT VTOTAY, TO00TMV
gotal 0 M 8¢ pécwv vmaTn, 1P 1 0€ péon 16 M 6& mopapéon u- 1 0€ v, dielevypévov Ko+ 1| 0&
vitn vepPolaiov A- EAdtToveg € TobTOV GptOpol, TOLC TOVTOVE 0V TTEPLEXOLGL AdYoVS: O O
TOVTOL T& APLOUOG, TEPLEYEL LEV TOVG TAV EGTAOTOV POOYY®V AOYOLG, TOVG Y€ KATO TV VANV AN’
00 Tp@TOC: Eita ddov Steheiv TOV TE Ap1OudV, £i¢ TOVE AptOrode Todg TEPLEEoVTaG aDTONG TOVG TMV
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EotdtOV EOOYY®V AOYOLC, Kol GmOVEIHOL EKAGTE TOV GOOYY®V, TOV GvAaAoyov GplOpov, ovdev
TO10VTO TTEMOINKEY, £ AN’ ATTO UT) TPOOKOVTO EKTPOATEIC

TO pév on mpOTOV TMOV €V T TPOT®, KEPUAAI®D, AUOPTNUATOV, TEPL TO €V aptOpoic cupPepnkog
TPOTOV, TOVTOV €0t debTepov 08, 6Tt Tob I[ltohepaiov maporopufdavoviog &viavbo TovG
appovg, mg avaykaiovg Tpog ToOv TG mapaPoiilc Adyov, Kol d¢ Gdvvatov Ovtog, Gvev TV
apOudV o tiig Tapafoliic Serydijvar, ovtoc MuUiv TorawTag Tapadidmot Tapafolig, olug PNdevog
deloban aptOpod, TANV Tod T0lC GYNUATIGHOIG GVGTOTYOV dT|AOV 08, €1 TIg TOV APLOUOV APEAOUEVOG
KOl TOVTO TO TEPLTTA, OVTMOOL LETAPAAOL TOV AOYOV, TEUVOUEVOD YO TOD TAVTOG KOKAOVL €l TE dVO
ica- kol tpio- kol & Kol ¢, TOV PEV KOTA OLAUETPOV CYNUATIGUOV, (GEMTVTG) PO AoV, §j BAAOD
TVog TdV TAAVOUEVOV, KoTd TO fioy eapsv stvar tig 6Ang mepipepeiog, TOV 88 Tpiymvov, kot O
Tpitov: TOV 0 [s2r TETPAY®VOV, KOTO TO TETOPTOV: TOV 08 EEAYy®VOV Kot TO C°¥ TOVTOIS OF
TopofaAlopévon Tod TEAEIOV GLOTAUATOC, O HEV TpocAapPavopevog Tapafindnoetot T \katd/ T0
NUWKOKAOV 6Tdcer 1) 08 TOV PEG®V VTATY, TN KATo TO Tpitnudplov: 1 6 vitn delevyuévav, Th
Kot TO TéETAPTOV: 1 O€ VTN VItepPolaimv, i Katd TO EKTOV:

Obtog ovv T0d Adyov petaPindévroc, ap’ EoTt TL Ehattov £xovca 1 THC OpodTNTOC Amdd0oIG;
oVdOUMC ovKODV €l Ovtog 1€ kal un tod aplfuod, ol avtol Th mopoaPori] cdloviar Adyot,
neplEpyng 6 apOudg siinmror £t 88 pavepdv dott TodTo UdAAOV Kai &k Tod Svvatdv elvan Toig
To1ovTo1g apdpoic ypfobol Tpog mapdoTacty Thg TOV EOOYY®V TPOG TAC GTAGELS AVOUOIOTNTOG"
oKkoOmel Yap- émel M| P&V KaTd SGPETPOV OTAGIS Hop@dV EoTv pr- 1) 88 xad’ EEGymvov &, dv
Tplociov €6Tiv 0 AOY0G, AdVuvaToV TNV UEV, T, Tpociaufavopéve gotkéval v o8, T, v
v VmepPorainv: OV teTpomlaciov dotiv 6 Adyog: Kol maly £mel 1 pév Tplymvoc 6TaGIC Holpdv
goTv pK, 1 88 TETPAymVOg 9, OV EmiTprdg 6TV O AdYOS, adOvatov Tfj pév, TV Vrdny pécwv, Ti
8¢, v vy dielevypévov dowcévol, OV dumhaciov €otiv O Adyoc kol AmAdg Piotd TIC TOIG
appoic tovTolg mopakoAovO®Y Amodeilel, UNOEV pETEIVOL TOIC GTAGESL TPOG TOVS (POOYYOLG
OpoldT TG MOTE TPOC YE TNV OUOOTNTA, OVOEV YPNOLUEVOVOLY: ASVVATOV Yap €K TMOV aVT®V
Tavavtio cvurepaivesdor

AMG pnv kol tod TTtodepaiov €mayyed|savAopévov delev €01KOTOC TOVG £0TMTAG TV POOYY®V
T0iC TPATOUIS GPAIPOUIC THV &V TR KOGU®, 0VTOC 0V TOHTOLS, OV TOIC £V oToid chpacY: GAAL TOIC
TOVT®V SGTAUAGL TOVS POOYYOLS Tapafailel: coaipag 6& Tpmtag ovopaletl [Ttodepaios, o ToVg
4otépac antoic: AL’ &v aig avTol PEPOVTAL. 010V GEANVIOKT HEV G@aipa £6Tiv, &v 1| 1 GeAqv
pépetar adt 8¢ dotv, NI KEVIPOV PEV TO 0DTO T mavTl SdoTnua 88, TO PEYIGTOV THS GEANVIG
dmooTra: doadtmg 8 Kkai &mi Tod HAiov: NAwakn Aéyetan opaipa, 1g KEVIpov pdv, TO sipnuévov.
dtonuo 68, TO MEYIGTOV OOTOD AmMOGTNUO: Kol €ml TOV GAA@V Opoldg: €XTO 08 0VCMV TV
TOVLTOV GEAP®V, oapifumv 0& Kol TdV Eot@tOv EOOYY®mV ToD TEAEiov GuoTHUATOG, PovAETOL
TavToIg TovToug Katd Padog mopaPoreiv: S fiv & aitiav, &v toig émouévolg Eoton dfjlov: odTog OF,
0Vd&va €V T0UTOIC TEPL TMV TOOVTOV GPULPDV TETOINTOL AOYOV*

DavepdV 0DV £k TOVTOV JTL Avolkeimg Exel TPOG TV EmypanVv TO To10DTOV KePAoiov: fuapte §€
TL TOpA ToDTO Kol ETEpov €V TMOE T KEPOANi®, TO TAG TOV SUCTAUEVOV OLOGTAGELS KOTH TOG
neprpepeiog EkAapPavev: déov Katda v EmLevyvouEVNY Ao ToD £TEPOL €mi TO ETepov gvbeiov:
Vo yop do0Evtev onueiov aneipov peEV 01’ avT®V SVVOUEVOV YPApecHal TeEPPePEIDV, gVOEIG O
HOVOV HiG, KaT® OVdEUiay TV TEPLPEPEIDY QOUEV anTO dtoTacBal [s3r G’ GAANA®V: drelpot yap
av. obto ye OV adTAV ai SracTdoelg elev: GAMG Katd podvny TV evlsiav: abtn yop pio ol
opiopévn, Gie Ehoyiot ovco TV dmd Tod avtod onueiov ml O avTd AYopEVEV YPAUUGY: olov
Eotwoav dvo onueia, ta AB- kol énelevybm 1 AB €00gio- kal tetuncbo diya xata 10 ' kai
dveotdto amd tod I' 1ff AB mpoc 0pBag 9’ éxdtepo & pépn, 1 AIEX- dneipov 81 onusiov
duvapévav happdvestor v éxatépa t@v AT T'E, kol €KAGTOV TGV YPAPOUEVOV KOKA®Y KEVTIP®,
EKAOT® TOV oNUeEiOV Kol SGTAUATL TG GO ToD onueiov uExplg omotepovodv 1d@v AB onueiov
fikovtog, kol ot Tod £Tépov, ameipovg cupuPnoetarl amo Tod A éml 10 B mepipepeiog ypapesdor:
QO yap TUXOV onueiov €mi g Al', 10 Z- kol énelevybooav ai ZA, ZB- kal €nei ion €otiv 1
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AT 1§} I'B, xown 8¢ xai mpog opbac 1 I'Z, ion dpa €otiv 1 ZA 1§} ZB- 0 dpo KEVpm HEV Td Z-
dlotnuatt 8¢ T@® ZA KOKhog ypapduevoc, f&et kol o tod B onueiov: yeypdpbo: kail £otm O
AHB- opoing 8¢ kv dAlo Tt onueiov émi tfic AT'E' MdBopev, d¢ 10 O, kol KEvip® PEV adTd,
Staotipatt 88 1) OA yphyopev kokAov, HEel kol avtog kol 1 oD B onpeiov: &otm obv Og O
AKB™ dmepoy@®dg ovv TOOTOL Yvouévov, &l U&v koTd TOG TEpIpEpeiac ol SiacTdoelg TV
ductapévav voodvtal, amelpol &covtar o0 B amd tod A dootdoelg g3y Gmepol yap ai
neprpépetan dmep dromov- el 8 dvéyxn piav eivar kol dpiopévny v 100 B, dnd 10D A didctooty,
pio 6¢ kai mpropévn €otiv 1 AI'B" gubeia, Eddttov yap adtig ) peilov e00<ia, arno tod A éri 10 B
ovk dydnoeton, dvaykn v AIBC g0fsgiav, v Sibotacty sival, v eapsv o AB dn’ dAA)Amv
SuiotocOar, koi od v AHB meprpépetav: §| v AKB, §| dAnv tvé: obtwg odv kai &mi tod
Codakod T0. dtopeTpodvro GAANAC copoto, TV Olduetpov avta [[dw]] deotnkéval QouEv,
gv0giav oboav Kol 00 THV TEpLpépetay: oneiov 88, mhelotov ot Stectdvor Aéyopey, ov Td, THV
Nuioewav tig 6Ang mepipepeiog peyiotnv eivar ot yap avtiig koi peilovo Aafeiv: ALY Td THV
StépeTpov peyiotnv etvar TdV &v 16 KOKA® £00e1®V- Opoimg 88 kai T Tpryovilovio SAANA, QA
dleoTdval TV ToD iICOTAELPOV TPIYDOVOV TAEVPAV, TOD EYYPAPOUEVOD €1 TOV KOKAOV. T|TIC VTOTEIVEL
TO Tpitov ThG OANG TEPLPEPELNG: TOV ADTOV OE TPOTOV Kol ML T®V JAL®V GTACEMV: PaVEPOV OE Kol
€€ aOTAOV TOV OVOUATOV: TPiy®vog Yap OVOUAlETOL OYNUOTIGUOC, OVK GOm0 TOD Tpitov TG
mepLpepeiog: GAL’ amod TG VotevovONG aVTO eVBElNG. OLOIMG O& Kol TETPAY®VOG, GO THC \Tov/
TETPAYDVOL TAEVPAC, gDl ovong doTe 0VK OPOMDG TAOV TOOVTOV GYNUATICUDY TAG SLGTAGELS,
KOTO TOC TEPLpepeiag eIANQey: 16TEOV HEVTOL MG Ol AGTPOVOUOL XpdVTAL UEV TGO THG S0GTAGEMG
ovouaTL, Kol €l TV TEPIPEPEIDV: [g4r DG OTOTAV €Ml TOD {PO10KOD KOKAOL TNV AT EMOYTC TVOG
TAOV GoTEP®V, UEXPIC EMOYNG GAAOL TVOG EMICKEMTOVTOL TEPIPEPELOV: TAV 0D KLPIMG: GAN
OHOVOHOGS: dnAdoat pgv yap Boviovtar povov THV Thig HETalD mepipepeiog TMAKOTNTA: S 0D &
av. OVOLOTOC TODTO TOMGMGLY, OVOEV ATOIG dLPEPEL

AAMGL LEV 0VOE €V T OEVTEP® KEPAANIWD, OYApIEVOS QaiveTal OAMC THC EmYpapnG: 1) MEV VAP, TAG
KIVAGEIS POVAETOL TV TPOTOV €V TM KOGU® OCOUPDY OVOyayslv, KOTo TO TOYT, LTOAOGYOLS
aplOpMTIKOHS: TOVTE OE, OVTE TEPL TOV KIVIGEWDV TOV GQAPAV, 0OVTE TEPL TAOV AOYOV TMV KIVI|GEMV
£0TL TIC AOYOG" AAAG AV Ta €Ml TOD {O10KOD S10GTHLATO, DTOKELTOL AVTD, T AOY®

ITepi 8¢ tob tpitov kepoiaiov, &t pEV ovk &ott [ItoAepaiov, dfjAov €k 10D TOV TOD Apeog
AvaAOY®G EXEV TI VTN GUVNUUEVOV AapPavery: EKPaimv YOop TO AEYOUEVOV GUVIUUEVOV GUGTI O
10D Téelov eival, dmodeifag pHovov eivar toodtov 1O dig 1t Tacdv, 00déva v Toig T mepi Tod
GUVNUUEVOD GUGTILOITOC TTETOINTOL AOYOV: 0DTE &V TAIG TOD KOVOVOG KOTATONIG 0VTE &V TOIC TPOG
TOC Yoydic Kod Td (oVpavia) TopaBoraic: GAAL &v mdot TO TEAEOV oDTG VIOKEITOL GUGTNO: E1TCL &L
TOG TPMOTOG TAOV €V TP KOGU® opaipag Tolg €6Tdol eOGYYolg Tod TElEioV GLGTAHUATOG &V TM 10°
mapéPare, OSTAoOV O¢ Kai 1) ToD Apeog, Tvi T®V To10VTOV EOOYY®mV VI’ €keivov mapePAnOn. kai ov
T vt cuvnuuéveov: 0g ovk ot EOOYYog TOD TEAEIOV GLOTAWATOS g4y OTL OE 0V KAAMS TH
EMLypa@t] fiprootal, povepov Ek 1€ T00. T0v Epuijv maporereipbot mAavopevov dvta, kol ToD. ToLg
E0TOTAG LOVOV TOV OGYY®V TapefieOat, ThG Entypagig UNTE TIVOV TAAVOUEVOV Agyovong, uno’
EOTOTOV POOYYOV: AAL’ amA®dg Kol TAAVOUEVOVY Kal @OOYY®V:

"0 8¢ pédota owpdalm, Tod GUVTETHYOTOG TO TEAEVTOIOV TOVTO KEQAANLOV, TOIG TTPO 0TOD, &TL TOD
“un T 6¢ 0i€cO®” AvaPopav BOLAOUEVOD EYELV TTPOG TO TPOGEYDS TPO OVTOD, Kal Ol TadT OE0V,
10 8v 16 devtép Kepoaim eipnuéva toodt’ eivar, ¢’ oic dv. dproloving STyETo T &V TOVT®
Aeyoueva, ovOEV PPOVTIcHS 1 TIG aTOD EMAAPOLTO, TG AVAPLOCTO GLVOPLOCHL MNON JETV: 0VOEV
YOp €0TL TAOV €V TM OEVTEP® . TOLOVTOV, TPOG O AV. AVAYOLTO TO £V TQ), TPITQ"

A pgv ovv Eyot Tic Av. eimelv kol mepl ToD pn GkohoVOC TAIG Emypapaic T KEQGANLO aDTOV
€k0éc0at, Tadtd EoTv: OTL 0€ Tomapdmay ovy fyato Thg mepi Tadta Tod [TtoAepaiov davoiog, ov
YOAETOV €k TOV &ipnuévov cvumepavocdor €€ yap Oviov avoykaiov avt®d tpeicbat, tod 0’
ETEPOL TAOV TPOTEPOV AEYELV KOl PEPIKMTEPO KOl TNPNOE®V EXOUEVA: Kol OIKEIMC Tapafarioueva
Kol Vy1d¢ Toic AéEeot dnAodueva: Kol oikelmg Eyovta TPOG TAG EMLYPAPAS, KOTH TAVTO QOivVETOL
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NUOPTNK®DS. TOVTA TE TOIG TPOTEPOV AEY®V, KOl £miong KaOOAOL UATE TNPTGECL TPOCTYPMUEVOS, |35
pfte oikelay mo10VUEVOG THV Tapa oAy, Hed’ VYidC dmoyyéAlov, It Tepl OV eioty ai énrypagol
TOV AOYOV TOLOVUEVOG

Ta pév on thg dvackevis, &vtatbo mépag ExEt®. Koupdg 6 av. €in Aowmov dmep oidued’ avtol
opOig EEetv, évtetbev €kBécOol Tpodiopioapévovg TocodTov, 0Tl TaPaPaAdY &V TOIG TPOTEPOV
[Ttolepaiog Ta €V APUOVIKT), S1OGTHKOTA TOIG KAT' 0VPavOV, £V To0TOIS BOOAETAL ADTO TO TOLODVTA
0 dtuonuato mopaPadrelv: dmep Eotv €kel pEV OOYyol évtadba o8, ai 1€ TpdTOL TOV €V TR,
KOGU® G@aipot, Kol To &V aDToic PEPOUEVO COUAT TPLDY O TOVTMOV TTEPL TODTO OVTIOV: OYK®V TE
Kol KWWoe®mv Kol Suvapemv, &v pev 1@ 10%, PovAeton mapadodvol THV Kotd TOUG OYKOLg
mopoforv: €v O€ T® 1€°, TNV KOTO TAG KIVAGEIS: €V 08 TM 167, TNV KOTO TOG SUVAUEIS: AEY®UEV
Toivuv

2 S1opicOo mNP'V : Sopiclo M ° 1dv adtéy e tov adtdv fecit m.1 M © 1ol npdtov e t® mpodte fecit m.1 M ¢
10 e cort. M © Aoywchc éotv e corr. M f mpochapPovopevov € corr. M & —Supit e corr. M " ool corr. e
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TRANSLATION OF THE REFUTATIO

Refutation of the three chapters added to the last titles of the third <book> of Ptolemy’s harmonics;
by the monk Barlaam

Since you® ask us to explain the titles of the unpreserved chapters too’!, and to publish what ex-
actly Ptolemy said about them, I shall try myself—after setting out first the chapters some authors®
did not finely tune” to the titles mentioned, and after refuting, by closely following Ptolemy’s as-
tronomic and harmonic models, the points where they are not correct—to say about them all that
will seem to me®* to be in consonance with what has been said by him about the heavenly bodies
and the harmonic systems. The added chapters are indeed as above®. The first 2 of them appear to
have been recently authored by someone among our contemporaries’®; I infer this |19 from the fact
that <these chapters> do not show up witnessed anywhere in the oldest copies’’. The last <chapter>
was authored by someone of old, for in the oldest copies we have found it as part of the text some-

90
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The addressee is unknown, and it might well be fictitious.

This adverbial xai “too” does not entail that Barlaam explained other portions of the Harmonica. Adverbial koi is highly
idiomatic of ancient Greek; its abundance is a notorious headache for any translator. For adverbial ki in Greek mathemat-
ics see F. ACERBI, The Logical Syntax of Greek Mathematics (Sources and Studies in the History of Mathematics and the
Physical Sciences). Heidelberg — New York 2021, 297-299.

We use “author(s)” (and “opponent(s)” in these footnotes), but Barlaam refers to them by means of pronouns. Here, as
intermittently elsewhere, we have turned the construct from passive to active. Passive constructs are much more idiomatic
in Greek than in English; their frequency in the Refutatio is not higher than one would expect though.

We take it that Barlaam makes deliberate use of technical terms of harmony in their generic sense. Two technical ranges
are involved: the one that includes the verb évapuolm “to tune” and the adjective avdppootog “out of tune”, and the one
that includes coppdvamc “in consonance”, as at line 7 below.

Italics translates the particle ye.

This sentence proves that the presence of Harm. III 14—16 before the Refutatio is an original, and essential, feature of the
Refutatio itself.

This “someone” (and our “opponent”) is Nikephoros Gregoras. Barlaam, a sharp polemicist, never mentions the polemical
targets of his technical writings; for the Demonstratio being aimed at George Pachymeres, see ACERBI, Barlaam’s Para-
phrase 10.

The oldest witness—and the only independent one—of the texts located as the last three chapters of the Harmonica is Par.
Coislin 173, the blueprint of Gregoras’ exegetic work on Ptolemy’s treatise, annotated by Gregoras himself. See the section
“A Background to the Refiitatio” for a fuller discussion.
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where in the middle of the third <book> of the harmonics®®. That this is not Ptolemy’s either, nor
does it fit” the last title, will be clear in what follows'®. Nevertheless, for the sake of a greater
simplicity I shall frame my argument as if the three chapters were authored by the same person.

Now, let the beginning be this: anyone willing to be, in these <chapters>, in keeping with Ptol-
emy’s thought must carefully meet six requirements.

First, never say the same as what has already been said in the foregoing chapters. For instance,
since in the previous <chapters> something related to astronomy has been mapped'®' into some-
thing related to harmonics!%?, one must be careful about there not coming about again, in these mat-
ters, a mapping between the same items; for it is clear that here'® Ptolemy wanted |0 to map items
pertaining to astronomy'® into items pertaining to harmonics that are different from the previous
ones. Second, <one must be careful>'" about that which will be said in these matters being encom-
passed by a more particular outlook, and not holding in general, on an equal level to what precedes.
For as the approach to these matters is double—a general one whenever all or most of the items are
taken into account, a specific one for each of the items taken particularly—<Ptolemy> has dis-
cussed general matters up to the thirteenth <chapter>, and undertakes to discuss specific matters
here; for at the end of the chapter he states'®: “Now, from such relations of similarity as these we
can grasp most clearly the general concordances between the features distinguishing melodic inter-
vals and those distinguishing the heavenly motions. It remains to investigate, in each particular case
too, what has been reliably detected by observation through what has come about”'’’. Then, what
will be said after this must relate to what has already been said as the particular to the general.
Third, <one must be careful> about the relations of similarity that will be stated between these
items gaining |30 their warrant from what has long been detected by factual observation. For Ptole-
my himself undertakes to do that, namely, to investigate what has been reliably detected by obser-

vation through events that have frequently come about in the Universe'®®: clearly, these are the

% The oldest witness of “Harm. 111 16” in the position specified by Barlaam is Monac. gr. 361a, f. 40v. The Harmonica in

this manuscript was annotated by Gregoras, and collated by Gregoras’ pupil Philotheos of Selymbria against a witness car-
rying Gregoras’ recension. See again the section “A Background to the Refutatio” for a fuller discussion.

The lexical range of oikelog “fitting” is crucial to the Refutatio. It figures in three of the six requirements the additional
chapters should meet to be regarded as originally Ptolemaic, see lines 33—-38.

We shall keep in translation almost all proleptic sentences. These are typical of the Greek language, and an obvious rheto-
rical tool Barlaam uses to convey saliency to his opponent’s mistakes.

We translate nopafidAiom by “to map” and mapafoir| by “mapping”. The point is that the mapafoin here is really a “map-
ping” in a mathematical sense, namely, a one-to-one correspondence between two sets that preserves some relevant relati-
ons between the elements of the sets (we hesitated over “isomorphism”). Using a technical term of modern mathematics is
validated by the fact that napafdAiim “to apply” (within the so-called “theory of application of areas”; see Elem. Il 14 and
VI 28-29) and mopafoin “application”, hence “parabola” (see most famously Apollonius, Con. I 11), are also technical
terms of Greek geometry. The last meaning gave rise to mapafoin “division” as a technical term of Greco-Byzantine lo-
gistic.

Ptolemy does this from Harm. 111 8 on.

That is, in the missing chapters whose titles have been preserved. Barlaam takes it for granted that Ptolemy did write these
lost chapters, despite a Byzantine debate, witnessed by scholia stemming from Gregoras’ recension, about Ptolemy’s unti-
mely death leaving the Harmonica incomplete (see DURING, Die Harmonielehre LXXXI-LXXXIII).

Barlaam frequently uses the standard locutions & tfic X and td mepl X to denote the items related to discipline X, and
ultimately discipline X itself. We always translate with periphrases, like “items pertaining to” here or “items related to”
just above. We normally nominalise Greek gender neuter in the plural by adding “items”.

The syntax of the list of requirements is complex, and the scope of the ruling verb wide.

Contrary to Diiring’s edition, Barlaam locates the quote at the end of a chapter, which is indeed the case in all witnesses of
the text prior to Barlaam. Some of these manuscripts do not carry a coherent partition into chapters though.

107" Harm. 111 14, 109, 8-11 Diiring, which echoes the opening statement at I11 8, 100, 26-28 Diiring. We adapt the translation
in BARKER, Greek Musical Writings II 388. The quotes from Ptolemy are part of Barlaam’s strategy of refutation.

Barlaam takes up Ptolemy’s sentence, which he has just quoted, and he completes it with ToAAGkig “frequently” and &v t@
noavti “in the Universe”; he also specifies the cupntdpata “events” as the object of the dangling participle yevopévav.
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events that turn out to take on the principle of their understanding through factual observation.
Then, the subsequent arguments must be made to depend on some such events. Fourth, <one must
be careful> about the mapping being fit, and not such that dissimilar items'* came to agree with

one another, but such that, as far as possible, similar items did that'', and in such a way that some

shared essential property''! was mapped; for one should not assert that random items are alike; on
the contrary, in an argument, one should map into one another such items as also keep some simi-
larity as a matter of fact'!?. Fifth, using a phrasing which is correct and fits the underlying objects.
Sixth, <one must be careful> about each chapter fitting its own title, so that, even if the title is
missing, anyone can find it out starting from the argument itself.

Now, these six requirements necessarily ought to be observed by anyone willing not to fall short
altogether |40 of Ptolemy’s goals about these matters; however, it will appear that the author of the
present chapters took no heed of any of them.

As for the first requirement, in the ninth and tenth <chapter> of the present treatise''*> Ptolemy

has already expounded completely a mapping of the circle of the zodiac into items in harmon-

ics!'*—in such a way that the aspects!!> he came to regard as concordant and active are in a relation

of similarity to the concords of the attunement''®, both because the former are made up of sections
exactly equal in number to the concords and because such configurations'!” encompass the ratios of
homophones and concords''® in addition to the tone—and <he has expounded> what configurations
seem like what concords—namely, an opposition, an octave concord, a trine, a fifth, a quartile, a
fourth—and he added the cause of the similarity, and further he set aside a discussion about such
things insofar |50 as already completed, when he says: “then, let that be a sufficient account of cir-
cular motion itself, considered in respect of both kinds of harmony, and of the configurations that
are generally called ‘concordant’ and ‘discordant’”!'®. As if nothing of the sort were said, our au-
thor expounds again to us a mapping of these same <heavenly items> to harmonic items'?’, by

109 Writing “dissimilar items come to agree with dissimilar items”, as Greek idiomatically does, is opaque in English. We
modify the expression, here as elsewhere.

In clauses that contrast the approach of the opponent and what Barlaam claims he should have done, the former comes
usually first, and within a negative clause. Giving saliency to the opponent’s wrong approach is part of Barlaam’s strategy
of refutation.

Our translation of Barlaam’s syntagm nominalises the verb cupfaive “to occur” to the standard Aristotelian term 10 cop-
BePnide “essential property” (see H. BONITZ, Index Aristotelicus. Berolini 1870 s.v. cupfaivewv 3b), a term that will oc-
cur—within an obvious reference to the clause at line 120 (which is in its turn nearly the same as the one here)—at line
130 below (see also line 223). A less connoted translation is simply “some shared property was mapped”, litt. “‘something
identical has happened to be mapped”, but Barlaam’s barring, in the subsequent clause, random items from being mapped
into one another makes us believe that he wanted to bar random shared properties too. To clarify our point, items in har-
monics and aspects share the property of being named by a syntagm that contains more than two Greek letters, but this
cannot count as a property relevant for their being mapped into one another. Finding properties that allow to establish even
the weirdest mappings is easy as well.

Here and at line 71, “as a matter of fact” translates @voet.

See again the section “A Background to the Refutatio” for a fuller discussion. Writing tod mapdvtog cuvtdypatog “of the
present treatise” is not entirely congruous; read “the treatise under present examination”. One also expects to find the indi-
cation of the book.

The clause is asyntactic as it stands. No ancient copyist corrected it though. We did that hesitatingly.

The otdoeig are the astrological “aspects”, for which see the classical in account in A. BOUCHE-LECLERCQ, L’astrologie
grecque. Paris 1899, 165-179. We sometimes omit the noun when it is qualified, as in 1} idperpog otdo1g “an opposition”.
Here, and to a lesser degree just below, Barlaam’s sentences are a patchwork of cut-and-pasted clauses, syntagms, and
words from the title of Harm. III 9 and from the beginning of this chapter, most notably 102, 2-3 and 10-11 Diiring.
Barlaam takes the word “configuration” (oynpotiopog, and oyfjpa at line 51, within Ptolemy’s citation) to be a synonym of
“aspect”, but in Harm. 111 10 Ptolemy uses it with the meaning of “phase” (see also Ptolemy, Tetr. I, 8).

The distinction between homophones and concords is introduced in Harm. 17, 15, 10-14 Diiring.

19 Harm. 111 10, 104, 18-20 Diiring. We adapt the translation in BARKER, Greek Musical Writings 1T 384.

120 This is done in Harm. 111 14, 109, 25-28 Diiring.
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claiming that an opposition, which <Ptolemy> mapped into an octave concord, is like proslamba-
nomenos, that a trine, which has been mapped by <Ptolemy> into a fifth concord, is like hypaté
meson, that a quartile, which <Ptolemy> had mapped into a fourth, is like nété diezeugmenon. Fur-
ther, since such configurations are determined according to the exact positions of the planets, and
the exact positions are observed along the circle of the zodiac, it is manifest that in this case the
author also turns out to carry out, by means of number 360, a partition of the zodiacal circle. Con-
sequently, it occurs to him to discuss here again the similarity of the |s0 perfect system and of the
zodiacal circle—something <Ptolemy> had already discussed'?'—number 360 being just brought
to bear in addition in these <chapters>—and this, to no purpose and on the grounds of bad logic'*,
as of course regards the argument about their similarity. For if an opposition is really like proslam-
banomenos, as the author claims, whether one keeps the semicircle uncut or cuts it in as many
<parts> as one pleases, nevertheless their similarity will stand. For it is unreasonable to claim that
an opposition is like proslambanomenos the semicircle being cut into 180 equal segments, whereas,
when staying uncut or being cut according to another number, <an opposition> is not <like
proslambanomenos>'>*. Similarly, too, a trine is like sypaté meson not because the third part of the
whole circumference is cut into 120 <parts>: for dividing the whole circumference, or its third part,
or its quarter, or whatever else, into so many or so many <parts> is unable to change the power of
the associated aspects, either trine, or quartile, or any such other of them. |70 On the contrary, the
same similarity of such configurations to items in harmonics will in any case stand, into however
many <parts> one cuts the whole circumference of the circle: for this similarity belongs to them as
a matter of fact, whereas any partition into so many <parts> turns out to be conceived for the sake
of the argument only. Consequently, the number actually taken in this case does not convey any
necessary support to the similarities set out'>*. This is also clear from the fact that it is possible to
prove the same things by taking a smaller number too: for the entire circle being cut into twelve
equal segments too, if one wished to call each of the segments “degree”, it will be possible for him
to prove without any loss, by means of the same words, everything that has been said in the first
and in the second chapter, just by taking other numbers, 12 instead of 360, 6 instead of 180, 4 in-
stead of 120, 3 instead of 90, 2 instead of 60'%°.

So, it is manifest from what has been said that, in these <chapters>, the author also turns out to
map into harmonic items |g exactly such astronomical items as have been mapped by Ptolemy.
Further, there is nothing of what is said in the second chapter that was not said before either: for
that the concord of a fourth is in a sesquitertian ratio, a fifth in a sesquialter ratio, an octave in a
double ratio, a double octave in a quadruple ratio, and that, exactly as a sesquitertian ratio com-
pounded with a sesquialter gives a double ratio, so the concord of a fourth compounded with a fifth
also gives an octave—all of this has been abundantly said in the 7™ and in the 8" <chapter> of the

12
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Ptolemy does this in Harm. I11 9.

Our “on the grounds of bad logic” is Barlaam’s dovAAoyictwg. He easily shows that number 360 can (and should) be re-
placed by a smaller number, but he is unable to prove that the opponent’s argument is flawed. The main drawback in Bar-
laam’s refutation here is ascribing the numerical sequence based on 360 a character of necessity that is not borne out by the
opponent’s argument. Barlaam insists on the number sequence based on 360 because its presence could be perceived as an
element of originality in the opponent’s exposition with respect to Ptolemy’s.

The opponent never states the second clause of this sentence.

The gist of the argument is this: as no specific number sequence conveys any necessary support to the similarities set out,
any sequence is used to no purpose. As pointed out in the next-to-last footnote, Barlaam’s actual argument purports to
(dis)prove more, for he (tendentiously) has his opponent claim that the numerical sequence based on 360 is necessary for
mapping aspects into items in harmonics. This argument will be refined at lines 235-246.

This sequence of numbers will be (implicitly) used more than once by Barlaam because they are the smallest numbers that
have the same ratios as the sequence based on 360; Ptolemy uses these numbers in Harm. 111 9, and asserts that we should
reasonably expect that Nature made the zodiac a twelve-part item because the perfect system spans almost exactly twelve
tones (103, 12-104, 2). This is one of the key technical points of Barlaam’s refutation.
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first <book> of the harmonics, whereas the way such concords stand in a relation of similarity to
the partitions of the zodiac, this has been expounded in the 9™ <chapter> of the third <book>. Con-
sequently, in this second chapter the author did not really say anything more than before—on the
contrary, the author even did so quite defectively, for he has neglected two concords'?®, whereas
Ptolemy has repeatedly discussed the ratios of all concords, each of each, by referring to a partition
of the zodiac |oo into 12 <parts>. Moreover'?’, that which is said in these chapters is not really en-
compassed by a more particular outlook beyond what has been said before, as it should be accord-
ing to Ptolemy’s undertaking. For the argument about the active configurations is part of a general
discourse about the planets: for four of the planets'?® can be in opposition and in trine and in quar-
tile and in sextile both to one another and to the remaining three; this is also why Ptolemy dis-
cussed these issues in those <chapters> in which he undertook to discuss a general approach to
them.

That what is said here does not gain warrant from what has been detected by factual observation
either, as it should be according to what Ptolemy itself said, this is manifest. For dividing the whole
circle or its parts into so many or so many <parts>, and to claim that this aspect is like this note,
and this one is like this one, and spending so much detail about what numbers contain such-and-
such a ratio and what such-and-such a one, and about what ratio is compounded |i00 of what <rati-
os>1?°—all of this could not be grasped through any observation, not does it pertain to sense-
perception, but to abstract modelling'*°. This is why the author of these chapters did not adduce
anything of the sort to lend credibility to his arguments either. Further, he has also carried out the
mapping of the items set out in a way that is altogether out of tune. First, he did not adduce any
proof of the similarity of the items set out'*!. For it is not enough to claim that this is like that, but
one must also add the reason for the similarity, something Ptolemy appears to do everywhere, both
when he spells out the relations of similarity and when he adduces elements of credibility for them.
Take the concords: when he says that the concord of an octave is like an opposition in a circle, he
adduced three pieces of evidence'* for this'*: (1) that the double ratio is contained in both of them
and (2) that <this ratio> pertains more to equality than the other aspects and concords'**, and (3)
that both the oppositions of the heavenly bodies on the zodiac and the notes that make |10 to one
another an octave are the most active ones'*. Similarly, he also related the mappings of the others
to corroborating evidence'*®. For the job of a scientist about each object of study is not only to

126 The neglected concords are an octave plus a fifth and an octave plus a fourth, see Harm. 111 9, 102, 27-29 and 102, 31—

103, 2 Diiring, respectively.

Checking the second of Barlaam’s requirements takes a handful of lines, from here to the end of the paragraph.

This must be Barlaam’s slip, for the correct numbers appear to be five (Sun, Moon, Mars, Jupiter, and Saturn) and two
(Mercury and Venus, neither of which can form any of the four aspects with the Sun).

On compounded ratios see F. ACERBI, Composition and Removal of Ratios in Geometric and Logistic Texts from the
Hellenistic to the Byzantine Period, in: Revolutions and Continuity in Greek Mathematics, ed. M. Sialaros. Berlin 2018,
131-188.

The copying mistake Aoyiotikiig “computational” for Aoywkiig “abstract”, found in some witnesses and very likely in M
before correction, was certainly induced by the list of actions it refers to.

Barlaam is widening the scope of his third requirement, something he is not entitled to do in a dialectical game, once he
has clearly set out the grounds of his refutation.

The term texpnplov “piece of evidence”, allowing to establish a demonstrative argument, is standard Aristotelian termino-
logy: see Rh. 1125, 1402b13-20 and 1403a10-16.

Harm. 111 8, 101, 18-26 Diiring. Here again, Barlaam uses only words that can be read in the Harmonica.

134 This is explained in Harm. 17, 15, 24-25 Diiring.

135 Of course, Ptolemy’s—and Barlaam’s—&vepyntikdtototl “most active” is an astrological term, even if there are no occur-
rences in Ptolemy’s Apotelesmatica, in Paul of Alexandria, or in Hephaestion, all of which use évepyng. The term occurs in
Vettius Valens.

See Harm. 111 9, 103, 5-12 Diiring, but Berlaam is slightly cheating here.
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prove the fact, but also the reason why'*’. The author, on the contrary, while claiming that the
standing notes are like the aspects set out, does not adduce any evidence. Well, this was a mis-
take'*®, and also the fact that he mapped dissimilar items into one another'*. For there being two
kinds of item in both sciences, the distances'*” and the things that make the distances, namely, what
is set at a distance, it is reasonable to map distances into distances and what is set at a distance into
what is set at a distance, a requirement which is everywhere met with the greatest care by Ptolemy.
The author, on the contrary, maps distances into what is set at a distance, thereby doing something
utterly absurd. For he makes proslambanomenos, which is set at a distance and productive of a
distancing but is not a distance, similar to the opposition distancing'*!, and similarly for the others
too. Now, since we say that such items are like |120 to one another as share some essential property,
what on earth did you'*? find shared by proslambanomenos and an opposition enabling you to
claim that they can be mapped into one another? For opposition is the widest and most active as-
pect as compared to the others!®’, whereas proslambanomenos is the smallest and feeblest note in
the perfect system because it is the lowest of all. And, the double ratio of the whole circle to a sem-
icircle and of the diameter to the radius is contained in an opposition, whereas in proslambanome-
nos, or in any other note, no ratio is contained, for <Ptolemy> says “taken in isolation, no note can
be in a ratio, and each of them is undifferentiated with respect to itself, for a ratio is a relation and
occurs first in two <terms>"'*, and an opposition lies between any two items that are set at a dis-
tance in opposition to one another, whereas proslambanomenos does not turn out to have this prop-
erty, for in the perfect system there is no note lower than it. Then, how will proslambanomenos be
possibly |130 mapped into an opposition, if they do not share any essential property'*>? Next, if
proslambanomenos is like an opposition, since according to Ptolemy the concord of an octave is
like such an aspect'*®, and items similar to the same are also similar to one another'’, therefore
proslambanomenos will be similar to the concord of an octave, what is set at a distance to a dis-
tancing, a simple to a composite, a boundary to what is bounded, what cannot be in a ratio to what

137
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Litt. “to prove ‘that’, but also ‘because’”. This is a standard Aristotelian distinction: see APo. I 13. We adopt the translation
in J. BARNES, Aristotle, Posterior Analytics. 2" ed. Oxford 1993.

The transition to the discussion of the fourth requirement takes place here.

This is the most obvious blunder in the chapters added by the opponent, for (1) the mapping associates relations with terms
and (2) this move is patently at variance with Ptolemy’s discussion in Harm. III 9 (for whose drawbacks, however, see the
notes in BARKER, Greek Musical Writings II 381-385). Barlaam rightly, and mercilessly, insists on this point (which BAR-
KER, Greek Musical Writings II 389 concealed in translation). Here as elsewhere, our translation does not use the same
construct as the Greek expression.

This is the first occurrence of a diabolical wordplay by Barlaam, namely, the one involving the lexical range of S +
{otnw, which denotes items set apart and the interval that separates them. We keep the wordplay and translate didotnpa by
“distance” (usually, “interval”), diiotapon by “to be set at a distance”, didotaci by the atrocious “distancing”, and, when it
does not mean “aspect”, otdoig by “standing”. The only exception to our translation rule is rendering didotnpa by “radius”
in the formulaic expression for tracing a circle with a given centre and radius (first occurrence at line 267).

One would expect to read otdoetl “to the aspect”. We do not correct because we assume that Barlaam wants to keep his
linguistic lightshow on.

The presence of “you” is the akmé of Barlaam’s polemical tone; this pronoun makes Barlaam’s outrage manifest.

143 Ptolemy says that at Harm. 111 8, 101, 24-26 Diiring.

144 Harm. 14, 10, 19-21 Diiring. We adapt the translation in BARKER, Greek Musical Writings 1T 284. For a discussion of the
meaning of dAoyog here required, see F. ACERBI, Unaccountable Numbers. GRBS 55 (2015) 902-926: 921-924.

This argument shows that the fundamental mapping in Harm. III 14-15 is ill-conceived, for it can be applied only to a
bounding note of a system. In the rest of the Refutatio, Barlaam more than once assumes such a fundamental mapping as a
supposition, and he infers unacceptable conclusions from it.

This is argued at Harm. 111 8, 101, 12-26 Diiring. Barlaam sets out here a standard transitivity argument.

This is the canonical formulation of transitivity rules in Greek mathematics: see the archetypal occurrence in Elem. I nc 1;
Barlaam generalises here the enunciation of Elem. VI 21. See ACERBI, The Logical Syntax 180-184, for a discussion of
this kind of statement.
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is in a ratio. And moreover: even if, by converting'*®, someone were to claim that nété hyperbo-
laion is like an opposition, nété diezeugmenon is like a trine, hypaté meson is like a quartile,
proslambanomenos is like a sextile—well, if someone were to set out the mapping in such terms,
he will not seem to have said anything worse, and possibly even something better, to the extent that
he knew to map the most valuable items to one another'*’. Why then will an opposition be more

properly mapped into proslambanomenos and not into nété hyperbolaion'>*? The absurdity of the

mapping |140 set out also consists in not comparing the notes to proportionally related aspects'®'.

For nété hyperbolaion is in a quadruple ratio to proslambanomenos, whereas an opposition is in a
triple <ratio> to a sextile—for 180 is triple 60. And again, néeté diezeugmenon is in a triple ratio to
proslambanomenos according to the concord of an octave and a fifth, whereas an opposition is in a
double <ratio> to a quartile (the author mapped the above notes into these)—for twice 90 makes
180. Likewise, too, nété hyperbolaion is in a sesquitertian ratio to nété diezeugmenon according to
the concord of a fourth, and in a double-sesquiditertian ratio to hypaté meson according to an oc-
tave and a fourth, whereas a sextile is in a sesquialter ratio to a quartile and in a double ratio to a
trine. Similarly, while nété diezeugmenon contains a double ratio to hypaté meson, |i1so the author
maps such notes into aspects that contain a sesquitertian ratio, for a trine has this ratio to a quartile.
And there is more, as he has mapped in the most dissimilar way the two standing notes that contain
the disjunctive tone: for he both used them as one, even if they are two and differentiated as to
function'>?, and maps them again into the same items <as before>: for, since he claims that these
are mapped into the standing from which is the starting point of the distancings mentioned'**, and
items that are set at a distance convert with one another—for when Mars is opposite Saturn, then

Saturn is opposite Mars too, and both Saturn is in sextile with Jupiter and Jupiter with Saturn, simi-

larly for the others too—it is manifest that he also maps these notes into the four configurations'**,

And let so much be said about the fact that he has carried out his mappings out of tune.

148 The verb dvactpépwm “to convert” is standard for denoting the conversion of a ratio (see Elem. V def 16 and V 19 por). The
technical verb for converting relations or premises is dvtioTpépm (see Aristotle, Cat. 7, 6b28-7b14, and APr. I 2-3, respec-
tively), which Barlaam will use later (line 155). Barlaam is here inverting the order of one of the two lists before mapping
them into one another, so he correctly uses the mathematical term.

Opposition is the most active aspect, nété hyperbolaion is the higher note of the perfect system.

Barlaam will identify this typical refutation argument—namely, drawing mutually exclusive conclusions (both are false,

according to Barlaam!) from the same premise, thereby proving that this premise is false—at lines 244-245, after using it

again. In this case, the false premise is that notes are like aspects (Harm. 111 14, 109, 25-28 Diiring). Barlaam spends his
third rhetorical question here.

This argument will be also presented below, see lines 239-243. Barlaam is here conceding two assumptions to his oppo-

nent, for he argues on the supposition that notes are like aspects (something he has proved untenable at lines 113—127) and

by using the numerical sequence based on 360 (something he has proved to be not necessary at lines 56-78), in order to
deduce a mapdroyov “absurdity”. Of course, and as Barlaam has already pointed out, the ratios between the aspects do not
depend on the specific numerical sequence used to “measure” them.

See Harm. 111 14, 109, 28-32 Diiring; the opponent maps the two notes into one and the same position on the zodiac. The

notion of dVvayug “function” of a note is explained in Harm. I1 5, where Ptolemy also deals with the disjunctive tone.

153 Harm. 111 14, 109, 29 Diiring.

154 Barlaam is exceedingly subtle here. His opponent has mapped notes into aspects, with one exception: the two notes that
define the disjunctive tone, which are made as it were to coalesce (a move Barlaam disposes of in seven words) and are
thereby mapped into a single position on the zodiac (the otdo1g in its meaning of “standing”). Barlaam’s counterargument
runs as follows. Suppose that any of the notes that define the disjunctive tone be mapped into one of the endpoints of an
aspect. But an aspect is a symmetric relation (it dvtioTpépel “converts”; see the note for line 134 above), and it is identified
by a line segment or by a zodiacal arc, which go into themselves if their endpoints are interchanged. Therefore, a note (in
fact, anything) attached to an endpoint must also be attached to the other. Consequently, any of the notes that define the
disjunctive tone is mapped into both endpoints of an aspect. But an aspect is identified by the position of its endpoints.
Therefore, any of these notes is mapped into that aspect itself. But the argument applies to any aspect. Therefore, any of
the notes that define the disjunctive tone is mapped into any aspect. Barlaam’s argument assumes his opponent’s thesis as a
supposition and deduces a statement that is logically incompatible with it. This is a kind of self-refuting argument falling
under the category the sceptical tradition called mepirponty. On self-refuting arguments in the Greek philosophical tradition
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l160 One must speak here about the fact that the author has not used correct phrasing.

First, it occurs to the author that “now, the perfect system of music being mapped into these
be mistaken. For the mapping does not concern such a system as a whole—nor does the title of the
chapter undertakes to do that—but the standing notes only, and “of music” is added superfluously
and at variance with Ptolemy’s usage. As for the former, <it is a mistake> insofar as saying “of the
perfect system” would have sufficed—for it is clear to what science such a system relates—; as for
the latter, <it is a mistake> insofar as Ptolemy chooses “music” and “musical” when dealing with
execution only'*®, and he nowhere calls his own treatise “music”, but “harmonics”. Then, one
should have said “of the perfect system of harmonics”. Next, “to the standings of these very arith-
metical distances”'*” does not sound correct either. For a standing is not a standing of distances, but
a standing of what is set at a distance, |170 for what is set at a distance, not the distances, stands. On
the contrary, a standing of what is standing is a standing. Moreover, the author is not correct in
calling the distances “arithmetical”: for let them be called “computable”, like “computed” and
“measured”, and not “arithmetical”. For since every distance is a distance of what is set at a dis-
tance, it is correct to call a distance “arithmetical” when and only when what is set at a distance are
numbers, whereas what is set at a distance here are the magnitudes of the heavenly bodies. Conse-
quently, such distances should not have been called “arithmetical”. Further, “to where is the start-
ing point of the distancings mentioned, namely, in the location in which the standing of the Sun is
conceived”*® is so incongruously'*® phrased. For, as a location is something different from the
standing of what stands in it, if the author wanted to carry out the mapping with respect to the
standing, after saying “to where is the starting point of the distancings mentioned” he should have
added “at which the Sun, or another <heavenly body>, is conceived to stand”; if <he wanted to
carry out the mapping> with respect to location instead, he should have written “to the location, in
which the position of the Sun is conceived, |50 from which is the starting point of the distancings
mentioned”: yet, while saying “to the standing”, he made it referred to by “in the location”, which
is so to speak incongruous and asyntactic. Similarly, the author mistakenly claimed that the double
ratio is proportional to the octave and the quadruple <ratio> to the double octave'®’. For “propor-
tional” is not predicated'®' of ratios, but of the terms that contain the ratios: for the mathematicians
nowhere claim that the ratios themselves are proportional to anything, but that the terms that are in
a same ratio are'®?. So, let the double ratio be called the “cause” of an octave concord'®*, but in no
way “proportional” to it.

Further, since the perfect system is called “double octave” in virtue of the extremal notes and
“perfect system” in virtue of such-and-such an ordering of the notes between the extremal ones,
and it is reduced to the quadruple ratio not in virtue of the intervening notes, but in virtue of the
extremal ones, one should not 190 say that the quadruple ratio is proportional to the double octave
perfect system'®, but only to the homophone of the double octave: for this system is not reduced to

99155

see L. CASTAGNOLI, Ancient Self-Refutation. The Logic and History of the Self-Refutation Argument from Democritus to
Augustine. Cambridge 2010.

Harm. 111 14, 109, 23-24 Diiring.

This is not entirely true, as a generic meaning of povowkn “music” is required at 20, 2 and (with reference to Archytas’
achievements) 30, 10 Diiring, and Didymos is called povoikodg “music theorist” at 41, 19 Diiring.

Harm. 111 14, 109, 25 Diiring.

Harm. 111 14, 109, 29-30 Diiring.

The adverb “incongruously” is auovowg, which is obviously a wordplay.

Harm. 111 15, 110, 10-11 and 12-13 Diiring, respectively.

The verb form translated by “it is predicated” is katnyopeitor, which is perfectly Aristotelian jargon (the katnyopion are
the fundamental predicates, and Cat. derives its title from its subject-matter).

This is the gist of Elem. V def 6.

This aitov “cause” can only be an Aristotelian formal cause (causes are discussed in Ph. II 3).

164 Harm. 111 15, 110, 11-12 and 19-20 Diiring.
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such a ratio insofar as it is perfect, but in virtue of the extremal notes'®>. Consequently, in this case

one should have framed the argument about it simply <regarded> as a distance, and not as a sys-
tem.

So, these are the author’s mistakes as to phrasing too.

It is not difficult to see that the chapters do not fit their own titles.

For first, in the first title, Ptolemy announces that he shall substantiate what pertains to his map-
pings by means of prime numbers, but the author did not use prime numbers. According to the
mathematicians, a number can be prime in three ways: in itself, to another, and in order'®. In itself,
it is the <number> that can be measured by a unit only, like 5 or 7; to another, whenever there is no
room for any number as a common measure with it, like 8 happens to be to 15, for they are not
measured by any and the same number; in order, exactly as when we say that 6 is the first among
the <numbers> that have a half |00 and a third—since a number less than it does not have such
parts—and that 4 is the first among the <numbers> that have a half and a quarter, and similarly for
the others. Now, “prime” for numbers being said in three ways, the numbers picked up by the au-
thor are not prime in any of these ways, for 360, 180, 120, 90, and 60—these numbers are prime
neither in themselves nor to one another, nor are they the first among those that have the same rati-
os as them. For, since the circle happens to be cut into two, three, four, and 6 equal <parts> by the
aspects about which the author is talking, he needed only a number that has a half, a third, a quar-
ter, and a sixth part, and the first <number> among those that have such parts is 12'%’, not 360.
Now, it is manifest that, were Ptolemy |210 really willing to expound his mappings by means of
these numbers, he would have been totally ignorant of arithmetic'®®, for he would have ignored

what prime in numbers ever is'®>—and that 36 is the first number that encompasses the ratios of the
p p

standing notes of the perfect system according to the substrate, namely, to the chords'’’, whenever
they differ in length only, whereas according to the function of the notes themselves, it is 32. For
setting proslambanomenos at 36 in chords, hypaté hypaton will be 32 of these, hypaté meson 24,
mesé 18, paramesé 16, néeté diezeugmenon 12, nété hyperbolaion 9; inversely, setting proslamba-

165 The opponent commits a logical mistake here. The point is that the feature that makes the extension of the double octave a

perfect system—namely, the ordering of the notes between the extremes—is irrelevant to its being mapped into a quadrup-
le ratio. So, the opponent’s argument proves too much.

See Elem. VII def 12 (quoted verbatim) and 13, respectively, for the former two. The third is Barlaam’s elaboration on the
Euclidean notion of ot é\dytotol dpiBuol Tdv 1OV adToV Adyov €xovimv “the least numbers of those which have the same
ratio as them”; his move is forced by Ptolemy’s use of mpdtog at Harm. 111 9, 102, 12. Barlaam’s third category rests on
sound bases, for Elem. VII 21-22 prove that two numbers are mutually prime if and only if they are the least of those that
have the same ratio as them. Still, if this is true, it is also true that Barlaam’s “the mathematicians” is unwarranted, for the
Elements appears to make a point of not multiplying the meanings attached to mp@dtog “first”. The three qualifiers ka6’
£atov, Tpog Etepov, and ta&e are Barlaam’s. Relevant to Barlaam’s argument are also the problems Elem. VII 33 and 39.
Compare Harm. 111 9, 102, 11-13 Diiring: Ptolemy picks up number 12 exactly for the same reason, and, as just seen, uses
the qualifier tp®tog in Barlaam’s third sense.

Of course, this amounts to saying that the opponent is totally ignorant of arithmetic.

In Aristotelian jargon, the syntagm i £éott denotes the primary sense of “being” (read the beginning of Metaph. Z) and is a
synonym of “definition”; the entire Book II of APo. is devoted to this. Barlaam inserts mdte “ever” to put emphasis, very
much in Aristotelian style (see BONITZ, Index Aristotelicus, s.v. moté).

The difference is between notes as represented on a kanon—which conventionally locates the lowest note (here proslam-
banomenos) at an extreme of the kanon and identifies the others as section points of the kanon itself, so that, a common
extreme for all segments being kept fixed, the ratios between the resulting segments are the same as the intervals between
the corresponding notes—and notes as represented in a sequence from lowest to highest, which is in fact a cyclic arrange-
ment and constitutes the basis on which Ptolemy’s mapping between intervals and aspects rests (see III 8, 101, 6-15 Dii-
ring). As there are seven standing notes in the perfect system (namely, the ones listed just below in the text), and as the six
intervals between any two adjacent notes are assigned and are asymmetrically distributed (these are %, %, %, %, %4, %),
two different numerical sequences in least numbers (that is, in Barlaam’s third meaning) can be assigned to these seven no-
tes, according to whether we assign the largest (“according to the chords”) or the smallest (“according to function”) num-
ber to proslambanomenos. The two sequences are those set out by Barlaam.
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nomenos at 8 according to form'’!, hypaté hypaton will be 9 of these, hypaté meson 12, mesé 16,
paramesé 18, nété diezeugmenon 24, nété hyperbolaion 32'7>. Numbers less than these do not en-
compass such ratios; the author’s number 360 does encompass the ratios of the standing notes—of
course according to the substrate—|»0but not as a prime <number>. Next, even if the author must
divide number 360 into the numbers that will encompass the ratios themselves of the standing notes

and assign proportionally a number to each note, he has done nothing of the sort, turning to some

other, and unrelated, matters'”>.

Thus, the one about what happens to be prime in numbers, such is the first mistake in the first

chapter. The second is this'™*: even if Ptolemy selects here numbers as a necessary feature of the

mapping argument, and as it is impossible to carry out anything that pertains to the mapping with-
out numbers, nevertheless the author hands down to us such mappings as not needing any numbers
except those associated with the configurations. This is clear if one modifies the argument as fol-
lows, by eliminating numbers and all the embellishments. For the entire circle being cut into two,
three, four, and 6 equal <parts>, we claim that an opposition of the Moon—or of some |230 other
planet—to the Sun occurs at half the whole circumference, a trine, at one-third, a quartile, at one-
quarter, a sextile, at %%. Once the perfect system is mapped into these, proslambanomenos will be
mapped into the aspect associated with a semicircle, hypaté meson into the one associated with a
third part, nété diezeugmenon into the one associated with a quarter, nété hyperbolaion into the one
associated with a sixth.

Now, the argument being thus modified, is the explanation of the similarity being thereby di-
minished? Not at all. Consequently, if the same arguments in favour of the mapping apply whether
numbers are there or not, numbers are introduced to no effect'’®. Further, this is even clearer from
the fact that such numbers can be used to corroborate the view that the notes are dissimilar to the
aspects. For consider this. Since an opposition is 180 degrees and a sextile 60, whose ratio is |40
triple, it is impossible that the former be like proslambanomenos and the latter be like nété hyper-
bolaion, whose ratio is quadruple'’®. And again, since a trine is 120 degrees and a quartile 90,

171 For §vvapug “function” and £i50g “form”, which Barlaam treats as synonyms, see Harm. 11 5-6.

172 This appears to be Barlaam’s elaboration. The complete sequence of numbers—namely, from § to 36, with 214 in additi-
on—is the third column of the cuotipoTOC KOGHIKOD POOGYYOL E0TdTEG “standing notes of the cosmic system” in Ptolemy’s
Inscriptio Canobi, which lists, side by side in facing columns, the following items: nine cosmic entities (the seven planets,
preceded by the sphere of the fixed stars, and followed by the four elements, paired fire-air and water-earth; Venus and
Mercury are paired too); the seven standing notes of the great perfect system, plus the nété synémmenon, all of them prece-
ded by fuéont (uera Vincent) VmepPoraimv “after the hyperbolaion”; and the above-mentioned nine-token numerical se-
quence, from greater to lesser. This table is followed by short texts listing how many numerical means and how many con-
cords are contained in the numerical sequence (editions in HEIBERG, Claudii Ptolemaei II 154; A. JONES, Ptolemy’s Cano-
bic Inscription and Heliodorus’ Observation reports. SCIAMVS 6 [2005] 53-97: 74-76). The table was excerpted (sects.
24-25) and simplified (sects. 1-2) in the so-called Excerpta Neapolitana (edition in VON JAN, Musici 411-423), whose ear-
liest witness is Vat. gr. 2338, once one and the same manuscript with the oldest portion of Monac. gr. 361a, the earliest
witness of “Harm. III 16” as included in III 9 (see the section “A Background to the Refutatio”): see ACERBI — PANTERI,
Eratosthenes and ACERBI — GIOFFREDA, Harmonica Membra. The table and its witnesses are studied in K. VON JAN, Die
Harmonie der Sphéren. Philologus 52 (1894) 13-37, and SWERDLOW, Ptolemy’s Harmonics 165-176. See also the scholi-
um with associated diagram (ascribed to Gregoras in other witnesses) in Par. Coislin 173, f. 31v, edited in DURING, Die
Harmonielehre XCix and in ACERBI, I problemi aritmetici 137-138 n. 21 and Testo 6, first transcript.

The opponent turns to other matters in the second part of Harm. 111 15, from 110, 17 Diiring on.

This mistake should not be discussed under the heading “contents that do not fit the title”.

This argument refines the one at lines 5978, by showing that any partition of the zodiac other than that induced by the
aspects themselves is redundant, if the goal is to map notes into aspects. When Barlaam says “for the entire circle being cut
into two, three, four, and 6 equal <parts>, [...] occurs at half the whole circumference, a trine, at one-third, a quartile, at
one-quarter, a sextile, at %%,” numbers are really eliminated from the argument, for what is provided in the sentence are ra-
tios between magnitudes, not numbers. As Barlaam anticipated at line 75 (where the focus was on the arbitrariness of the
arc attached to a “degree”), the point is that no “degree” needs to be introduced in the argument.

This argument was already presented above, see lines 140-151.
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whose ratio is sesquitertian, it is impossible that Aypaté meson be like the former and néte diezeug-
menon be like the latter, whose ratio is double. And in general, by sticking to these numbers, any-
one will most easily prove that the aspects do not bear any similarities with the notes—
consequently, <these specific numbers> do not corroborate at all the similarity, for it is impossible
that opposite conclusions be deduced from the same <premises>'"".

Now indeed, while Ptolemy also announces that he will show that the standing notes are like the
first heavenly spheres'’®, the author does not map the notes into these nor into the bodies in them,
but into the latter’s distances. Now, Ptolemy does not call “first spheres” the heavenly bodies them-
selves, but <the spheres> in which they move: for instance, the lunar sphere is the one in which the
Moon |>50 moves; this is the <sphere> whose centre is the same as the one of the Universe and
whose radius is the maximum elongation'”® of the Moon. Likewise for the Sun too, the solar sphere
is said to be the one whose centre is the mentioned one and whose radius is the maximum elonga-
tion of it, and similarly for the others. As there are seven such spheres and the standing notes of the
perfect system are also equal in number <to them>, he wants to map the latter into the former
through and through—for what reason, it will be clear in what follows. The author, on the contrary,
does not frame any argument about such spheres in these <chapters>.

So, it is manifest from this that such a chapter does not fit its title. Apart from this, something
else in this chapter'® is also mistaken, namely, determining the distancings of what is set at a dis-
tance along arcs'®!, whereas one must do that along the straight line joined from either <object> to
the other. 260 For two points being given, as infinitely many arcs can be traced through them but
one straight line only, we do not claim that the distance of <the points> from one another is set
along any of the arcs—for there would be infinitely many <of them>, and of course their dis-
tancings would also be so many—but along the straight line only. For this is unique and well-
defined because it is the shortest of the lines drawn from one and the same point to one and the
same <point>'*2. For instance, let there be two points, AB, and let straight line AB be joined, and
let it be bisected at I', and from I let AT'E be erected on both sides at right <angles> with AB'®3.
Thus, as infinitely many points can be taken in both of AI' I'E, and as each of the circles traced
with centre each of the points and radius the one from that point as far as either of points AB'®* also
reaches the other <point>, it will result that infinitely many arcs are traced from A to B. For let a

177 The opposite conclusions are that the notes are similar to the aspects and that the notes are dissimilar to the aspects. The
former conclusion is drawn by the opponent in Harm. 11l 14, the latter by Barlaam here. Both conclusions are deduced
from the premise, stated at Harm. 111 14, 109, 25-28 Diiring, that proslambanomenos is like opposition, nété hyperbolaion
is like sextile, hypaté meson is like trine, and nété diezeugmenon is like quartile, and from the fact that assigning numerical
“degrees” to the aspects entails that they necessarily have ratios to one another.

This is announced in the title of Harm. 111 14.

The noun dmdéotnpo “elongation” is a technical term in astronomy, as is confirmed by the over 200 occurrences in the
Almagest. In the Harmonica, Ptolemy employs it exactly where it is needed, namely, in III 11, 105, 27, 106, 6 and 106, 9
Diiring. Barlaam takes the heavenly spheres to be closely packed. As the spherical shell in which a planet moves has a size
because of its motion katd fdOog “in depth” (cf. Harm. 11l 11), Barlaam takes the greatest radius of the shell as defining
the sphere itself.

The opponent does this in both chapters Harm. 111 14 and 15. This mistake should not be discussed under the heading
“contents that do not fit the title” either.

Ptolemy’s does exactly this in Harm. 111 9. Barlaam’s argument is weak; he himself perceived this, for otherwise he would
not have added the final remark about the astronomers measuring distances along arcs too.

This is the first assumption in Archimedes, Sph. Cyl. I (which Barlaam is likely not to have known), commented on in
Eutocius’ commentary (which Barlaam is likely to, and where an argument different from Barlaam’s is put forward corro-
borating Archimedes’ assumption): see J. L. HEIBERG, Archimedis opera omnia cum commentariis Eutocii. [-III. Lipsiae
1910-1518, 3—4 and I1I 6, 4-8, 2, respectively.

Barlaam applies Elem. I post 1,110, and I 11, in this order. His argument is semi-formal but the Greek demonstrative code
is correctly adhered to.

Elem. 1 post 3.
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random point, Z, be taken on AT, and let ZA, ZB be joined'®’. And since AT is equal |270 to I'B, and
I'Z is common and at right <angles>, therefore ZA is equal to ZB'®; therefore, the circle traced
with centre Z and radius ZA will also pass through point B'®’. Let it be traced, and let it be AHB.
Similarly, if we also take some other point on AI'E, as ®, and we trace a circle with centre the same
<point> and radius OA, it will also pass through point B. Then, let it be as AKB. Now, as this
comes about in infinitely many ways, if the distancings of what is set at a distance are conceived
along arcs, there will be infinitely many distancings from B to A—for there are infinitely many
arcs—which is absurd. If, on the contrary, the distancing of B from A is necessarily unique and
well-defined, and straight line AI'B is unique and well-defined—for no straight line less or greater
than it will be drawn from A to B—necessarily straight line AI'B, and not arc AHB or AKB or any
other, is the distancing by which we say AB are set at a distance from one another. In this way,
then, the bodies in mutual opposition on the zodiac too|»s0, we claim that the diameter—which is a
straight line and not an arc—turns out to distantiate them. A sign'®® of this is that we do not say that
they are at a maximum distance on account of the fact that half the whole circumference is the
greatest <arc>—for it is also possible to take <an arc> greater than it—but on account of the fact
that the diameter is the greatest chord in a circle. Similarly too, we claim that the side of an equilat-
eral triangle inscribed in the circle—which subtends a third of the whole circumference—
distantiates the <bodies™> in trine to one another, and in the same way for the other aspects too. This
is also clear from the names themselves'®: for it is not called “trine” from a third of the circumfer-
ence, but from the straight line that subtends <such a third>. Similarly, a quartile <is so called>
from the side of a square, which is a straight line. Consequently, the author has been incorrect in
taking the distancings of such configurations along arcs. One must know, however, that the astron-
omers also make use of the |0 noun “distancing” when referring to arcs'”’; they do that whenever
they investigate the arc on the zodiacal circle going from the position of some heavenly body to the
position of another one, except that they do not do that in the proper sense, but by homonymy'!,
for they simply want to designate the numerical value'® of the intervening arc—by means of what-
ever noun they do that, this does not make any difference to them.

Well, in the second chapter the author does not appear to be in full contact with the title either.
For the latter wants to reduce the motions of the first heavenly spheres, as regards their speeds,
under arithmetical ratios, whereas in the former there is hardly any discussion of the motions of the
spheres or of their ratios; on the contrary, the distances along the zodiac underlie again the discus-
sion itself.

As for the third chapter, that this is not Ptolemy’s is clear from its taking Mars to be related to
nété synémmenon'®’. For, after depriving the so-called synémmenon system from being perfect'*,
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Elem. 1 post 1.

Barlaam applies Elem. I 4. AT is equal to I'B because AB has been bisected at I".

This is a consequence of the definition of a circle in Elem. I def 15.

The term onpeiov “sign” (here obviously a wordplay) with this meaning is standard Aristotelian terminology: see APr. 11
27; Rh. 1125, 1402b13-20 and 1403a2-5; and read the first sentence of the Metaphysics.

The Greek qualifiers that single out the otdoeig “aspects” coincide with those that single out the geometric figures:
Tpiywvog “trine” but also “triangular”, tetpdywvog “quartile” but also “square”, £Gymvog “sextile” but also “hexagonal”.
Barlaam’s statement is confirmed by dozens of occurrences of didotaoig “distancing” measured along arcs in Ptolemy’s
Almagest and Geography. In the latter, distances are measured along great circles on the surface of the Earth.

The adverbs kvping “in the proper sense” and opwvdpmg “by homonymy” can be taken to refer to standard Aristotelian
doctrines (see BONITZ, Index Aristotelicus, s.v. k0ptog 2 and opmvopog). The Aristotelian corpus famously begins with the
word OOV

The “numerical value” is the TnAwcotng, a key notion in Barlaam’s Logistiké V, and which archetypally occurs in Elem. VI
def'5. See ACERBI, Composition and Removal of Ratios 161-163.

Harm. 111 16, 111, 4-5 Diiring.

Ptolemy does this in Harm. 11 6.
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300 proving that only the double octave is of such a kind, in what follows <Ptolemy> has not car-
ried out any discussion of the synemmenon system, either in the sections of the canon or in the
mappings related to the soul and to heavenly matters'®*; rather, he presupposes the perfect system
everywhere. Accordingly, if in the 14™ <chapter> <Ptolemy> had to map the first heavenly spheres
into the standing notes of the perfect system, it is clear that Mars ought also to have been mapped
by him into some of such notes, and not into nété synémmenon, which is not a note of the perfect
system. That <the chapter> has not been finely tuned to the title is manifest from the facts that
Mars has been passed over'®, while being a planet, and that only the standing notes have been se-
lected, whereas the title does not speak of specific planets nor of standing notes, but simply of
planets and notes'’.

Yet, what bewilders me most about the person who put this chapter as last in order together with
those preceding it, is that, as |310 “let no one think”!'”® wants to be a reference to the <chapters> im-
mediately preceding it'’, and as, for this reason, what has been said in the second chapter must be
such that what is said in this <chapter> should be made to stand in tune with it, he deemed—
without caring about the possibility that someone might attack him—that items out of tune should
be in tune. For there is nothing in the second <chapter> such that what is in the third could possibly
refer back to it**.

So, this is what one might also have to say about the fact that the author did not set out the chap-
ters in a way consequent with the titles. Now, it is not difficult to conclude from what has been said
that, in these matters, the author lost altogether contact with Ptolemy’s thought. For there being six
necessary requirements that the author should meet—namely, to say something different and more
particular than before, and congruous to the observations, and fittingly mapped, and clearly ex-
pounded by means of sound phrasing, and fitting the titles—he appears to be mistaken on all
counts, for he said the same things as before and on an equal level of generality, and he did not use
observations, nor did he make his mapping fitting, nor did he use sound formulations, |320 nor did
he frame his arguments about what the titles indicate.

Let what pertains to the refutation stop here. It would be time, finally, to set out here what we
ourselves think these things should really be, by setting as much as a preliminary constraint, that, as
in what precedes Ptolemy mapped the harmonic distances into the heavenly ones, in these <chap-
ters> he wants to map the items themselves that realise the distances, which, in the former domain,
are the notes, in the latter, the first heavenly spheres and the bodies moving in them. As there are
three items related to these, namely, masses, motions, and powers, in the 14" <chapter> he wants to
expound the mapping as regards the masses, in the 15", as regards the motions, in the 16", as re-
gards the powers. Now then, let us say ...
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After the preliminary chapter Harm. 111 4, Ptolemy does this in Harm. 111 5-7 and III 8-13, respectively.

Mars is omitted in the initial clause of the chapter, at 110, 25-26 Diiring.

This part of the argument is rather weak.

198 Harm. 111 16, 110, 25 Diiring.

199" As seen, this opening—as well as the rest of the text that makes III 16—is out of place even if it is inserted in the middle of
Harm. 111 9.

It should be clear that this is not an argument against the author of “III 16”, but against the opponent, who did not harmo-
nise III 15 with the text of “III 16”, and who arranged the restored chapters in their present order. Barlaam states here for
the first time that, besides writing III 14-15, the opponent also moved “IIl 16 from its position in the middle of III 9 to the
very end of the Harmonica.
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APPENDIX. A COLLATION OF HARM. 111 14-16 IN MARC. GR. Z. 332

The present collation records the handful of variant readings in Harm. Il 1415 (the text is Dur-
ing’s, who omitted a sequence by saut du méme au méme), and the entire chapter 16 as it is wit-
nessed in Marc. gr. Z. 332. See the section “A Background to the Refutatio” for a discussion of the
variant readings.
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ICONOGRAPHIC COMPLEMENT

The opening page of the Refutatio in the prototype of the tradition

1. Marc. gr. Z. 332, f. 73r
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The diagram of Barlaam’s Refutatio in some manuscripts

2a. Marc. gr. Z. 332, f. 83r

%

2d. Vat. gr. 187, f. 79v

2b. Neap. III.C.3, f. 105r

2e. Vat. gr. 1756, f. 166v

2c. Par. gr. 2381, f. 34v

2

2f. Vat. Urb. gr. 77, f. 183v
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PLATES

Venezia, Biblioteca Nazionale Marciana, gr. Z. 332 (coll. 643; Diktyon 69803), f. 73r, the beginning of Barlaam’s Refuta-
tio. Su concessione del MiC — Biblioteca Nazionale Marciana. Divieto di riproduzione.

Venezia, Biblioteca Nazionale Marciana, gr. Z. 332 (coll. 643; Diktyon 69803), f. 83r, the diagram of Barlaam’s Refutatio.
Su concessione del MiC — Biblioteca Nazionale Marciana. Divieto di riproduzione.

Napoli, Biblioteca Nazionale Centrale Vittorio Emanuele 111, II1.C.3 (Diktyon 46279), f. 105r, the diagram of Barlaam’s
Refutatio. Su concessione del MiC — Biblioteca Nazionale Centrale Vittorio Emanuele I1I. Divieto di riproduzione.

Paris, Bibliothéque Nationale de France, grec 2381 (Diktyon 52013), f. 34v, the diagram of Barlaam’s Refutatio. @ Paris,
Bibliotheque Nationale de France

Citta del Vaticano, Biblioteca Apostolica Vaticana, Vat. gr. 187 (Diktyon 66818), f. 79v, the diagram of Barlaam’s Refuta-
tio. @ Citta del Vaticano, Biblioteca Apostolica Vaticana

Citta del Vaticano, Biblioteca Apostolica Vaticana, Vat. gr. 1756 (Diktyon 68385), f. 166v, the diagram of Barlaam’s
Refutatio. @ Citta del Vaticano, Biblioteca Apostolica Vaticana

Citta del Vaticano, Biblioteca Apostolica Vaticana, Vat. Urb. gr. 77 (Diktyon 66544), f. 183v, the diagram of Barlaam’s
Refutatio. @ Citta del Vaticano, Biblioteca Apostolica Vaticana



