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The Source of Nicholas Rhabdas’ Letter to Khatzykes:
An Anonymous Arithmetical Treatise in Vat. Barb. gr. 4

Abstract: The article presents the edition and a detailed discussion of an anonymous treatise of elementary arithmetic that served
as the source of the so-called Letter to Khatzykes authored by the Byzantine scholar Nicholas Artabasdos Rhabdas. An updated
survey of the extant evidence about the logistic treatises composed in the Nicaean period and in the early Palaiologan era, and a
discussion of the prima facie surprisingly widespread phenomenon of appropriation of scientific treatises written by other con-
temporaries in late Byzantine times will also be provided.

This article presents the edition of an anonymous treatise of elementary arithmetic (henceforth called
“Anonymus B”) contained, in slightly incomplete form, in ff. 171r—186v of the manuscript Citta del
Vaticano, Biblioteca Apostolica Vaticana, Barberinianus gr. 4 (Diktyon 64552), to be dated to the be-
ginning of the 14th century. The most important point of our study, however, does not lie in assessing
Anonymus B in its own terms, but in showing that it served as the source of the so-called Letter to
Khatzykes' authored by the Byzantine scholar Nicholas Artabasdos Rhabdas?®. That the First Letter
and the anonymous treatise are very closely connected is obvious from their verbatim agreeing over
large stretches of text; two series of facts decisively support our stronger claim about their filiation.
First, the Barberini codex, produced within the circle of Maximos Planudes’ (d. ca. 1305) pupils,
dates at the latest to the period of Rhabdas’ early activity. Second—and crucially, on account of the
fact that the paleographical record does not completely settle the issue of priority—the involved
variant readings, starting from the very titles of the two texts, strongly corroborate the hypothesis
that Anonymus B is the source of Rhabdas’ First Letter, and not the inverse. As it also happens that
an anonymous arithmetical treatise dated 1252 (henceforth “Anonymus 1252”) underwent a similar
treatment in the hands of Planudes himself, resulting in his celebrated Great Calculation According
to the Indians, we shall provide a revised outline of the extant evidence about the logistic treatises
redacted in the Nicaean period (1204—61) and in the early Palaiologan era; we shall also argue, on
grounds of style and contents, that Anonymus B and Anonymus 1252 were not composed by the same
author. Consequently, we shall discuss the prima facie surprisingly widespread phenomenon, in late
Byzantine times, of appropriation of scientific treatises written by other Byzantine scholars.

The structure of the article is as follows. We first survey the evidence about Rhabdas’ scientific
career; we then briefly describe Barb. gr. 4. The edition of Anonymus B, including the accompanying
tables, is followed by an analysis of the textual differences with respect to Rhabdas’ First Letter, and
by an assessment of the flourishing of logistic treatises in the middle of the 13th century. In the last

* We are grateful to F. Valerio for a preliminary check of Vat. gr. 1481, to O. Delouis for pointing out a relevant text to us. This
manuscript, Barb. gr. 4, and Chis. R.IV.20 have been collated at the Biblioteca Apostolica Vaticana on June 68 and July
10-12, 2018. FA and IPM have been supported by the Research project “The Byzantine Author (II)” (MICINN, FFI2015-
65118-C2-2-P). DM’s contribution was written as part of the project UMO-2015/19/P/HS2/02739, supported by the National
Science Centre, Poland; this project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Sktodowska-Curie grant agreement no. 665778.

! Henceforth called First Letter. We shall see that there are two “letters” of arithmetical content authored by Rhabdas.

2 Rhabdas was born in Smyrna and was active in Constantinople about 1320—40; see PLP, no. 1437; ODB, 1786-1787; and

the discussion in the next section.
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section, we present factual evidence and some considerations on the issue of “scientific plagiarism”
in Palaiologan Byzantium.

NICHOLAS RHABDAS, LIFE AND WORKS

Enough of Nicholas Rhabdas’ scholarly production has been preserved for us to acknowledge his
expertise in the mathematical sciences and especially his significant contribution to the domain of
Byzantine logistic®. This is a branch of arithmetic in which a unit can be divided and that deals with
counting numbers and with calculations on them®. Logistic developed greatly in Late Antiquity as
a support to mathematical astronomy, and retained this role in Byzantine times®. As we shall see,
Rhabdas was also engaged in astronomical matters and, in addition, composed a grammatical treatise
for his son Paul Artabasdos®.

3 His production, however, was assessed in a way that is paradigmatic of a generalized dismissive attitude to Byzantine
science; P. TANNERY, Manuel Moschopoulos et Nicolas Rhabdas. Bulletin des Sciences mathématiques, 2¢ série, 8 (1884)
263-277, repr. Ip., Mémoires Scientifiques IV. Toulouse—Paris 1920, 1-19: 15, in fact, passed the following judgment on
Rhabdas’ writings, whose edition he nevertheless published two years later: “L’intérét de ses écrits est surtout de montrer
jusqu’ou étaient tombés les héritiers dégénérés du nom helléne, ceux-la méme qui avaient alors Diophante entre leurs mains”.
According to the 6th-century Neoplatonic commentator Eutocius, dividing the unit does not pertain to arithmetic but to logis-
tic (J. L. HEIBERG (ed.), Archimedis opera omnia cum commentariis Eutocii. [-III. Lipsiae 191015, 111 120.28-30: dot’ €’
gkeivov [scil. superparticular and superpartient ratios] Swopetéov v povada, O €l Kol pr| Kot TO TPOcTiKov Tf| AptOunTiki
AL TR AoytoTiki] Tuyyavel “so that, for them one has to divide the unit, even if this does not happen to fit to arithmetic,
but to logistic’). An earlier definition of logistic—which can almost certainly be ascribed to Geminus (a 1st-century BCE
mathematically-minded philosopher, maybe a pupil of Posidonius)—does not allow dividing the unit. This definition can
be found in pseudo-Hero, Def. 135.5-6 (J. L. HEIBERG — L. Nix — W. ScHMIDT — H. SCHONE (eds.), Heronis Alexandrini
opera quae supersunt omnia. [-V. Lipsiae 1899-1914, IV 98.12-100.3), and is also preserved, through a different line of
tradition, as a scholium to Plato, Chrm. 165E6 (Scholium 27 in D. CuraLO, Scholia Graeca in Platonem. I. Scholia ad dia-
logos tetralogiarum I-VII continens [Pleiadi 5.1]. Roma 2007, 173). It is possible that the domain of logistic was expanded
to include fractional parts as a consequence of the adoption of the sexagesimal system in Greek mathematical astronomy. In
fact, logistic developed greatly in Late Antiquity as a support to mathematical astronomy, and also played this same role in
the Byzantine period. The first known treatise of this kind is included in the Prolegomena to the Almagest, and amounts to
the (non-redacted) lecture notes of a course held in the circle of the Neoplatonic philosopher Ammonios. This treatise is a
computational primer to the Almagest: a tightly organized “handbook of logistic” featuring as its main themes an introduc-
tion to the sexagesimal system, a description of computational algorithms for multiplication, division, and extraction of an
approximate square root, a presentation of interpolation techniques, and an exposition about compounded ratios and removal
of a ratio from a ratio. According to the anonymous author, no comprehensive previous exposition of this kind existed—
and in fact no such one has been transmitted to us. See also note 125 below. The best introduction to Greek logistic is still
K. VoGtL, Beitrdge zur griechischen Logistik. Erster Teil (Sitzungsberichte der Bayerischen Akademie der Wissenschaften,
Mathematisch-naturwissenschaftliche Abteilung). Munich 1936, 357-472.

Cf. the explicit statement opening Anonymus 1252: A. ALLARD, Le premier traité byzantin de calcul indien: classement des
manuscrits et édition critique du texte. Revue d’Histoire des Textes 7 (1977) 57-107: 80.2—4, and, in a smoother formulation,
Planudes’ Great Calculation: A. ALLARD (ed.), Maxime Planude, Le grand calcul selon les Indiens. Louvain-la-Neuve 1981,
27.1-5. Despite its title (and the author’s statement similar to that of Planudes: P. CARELOS [ed.], BapAiadp tod KarafBpod,
Aoywotik}, Barlaam von Seminara, Logistiké [Corpus philosophorum Medii Avi. Philosophi byzantini 8]. Athens—Paris—
Brussels 1996: 1.10-26), Barlaam’ Logistic is not a writing of logistic, but a fully-fledged treatise of theoretical arithmetic
formulated in an impeccable demonstrative style. Barlaam (PLP, no. 2284), undisputably the Byzantine scholar best versed
in mathematical matters and a major actor in the hesychastic controversy, died in 1348.

See PLP, no. 1438. The unpublished grammatical synopsis addressed to Paul is preserved in the miscellaneous ms. Paris,
Bibliothéque nationale de France, gr. 2650 (Diktyon 52285), ff. 147r—150v. The copying is dated December 6, a.m. 6836
[= 1427] (f. 204v), certainly referring to ff. 201r—204v and possibly also to ff. 153r—167v and 168v—198v, penned by the same
hand. However, the script of Rhabdas’ synopsis (located in quire no. 10°, a ternion closed by the blank ff. 151r—152r) seems
earlier, perhaps dating back to the middle — third quarter of the 14th century. The synopsis is presented as a grammatical com-
pendium whose aim is expounding the appropriate use of words, in order to avoid barbarisms and solecisms. The exposition
is based on analytical divisions of the main grammatical issues, treated by means of pukpodg Tvag dropvnpaticpods “some
short notes”. It starts from letters (ypappata and otoiyeio) and goes on dealing with syllables and words insofar as they are
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Much less is known about Rhabdas’ life, education, personal and professional networks. Until
recently, the only temporal clue was provided by the fact that, in the Easter Computus expounded in
his Letter to Tzavoukhes (see below), 1341 is assumed as the current year. More recently, however,
A. Riehle has proposed a new periodization of Rhabdas’ lifetime pushing the date of his birth as
early as ca. 12957, Riehle’s dating is based on the evidence provided by a previously unedited letter
addressed to Andronikos Zarides (ca. 1275-after 1327; PLP, no. 6461), in which Rhabdas informs
his addressee that a partial solar eclipse will occur on June 26, 1321, while a lunar eclipse will take
place on July 10, 13218, Rhabdas provides the hours in which the Sun and the Moon will be eclipsed
and expresses hopes that his calculations are correct’. Using the dating of the letter to Zarides (1321),
its style and content (suggesting that Rhabdas was still a young man when he composed it), the level
of astronomical expertise demonstrated in the letter, and the dedication of Manuel Moschopoulos’!?
treatise on magic squares to Rhabdas'!, Richle has concluded that the latter cannot be born later than
1295". Riehle also suggested the possibility of identifying Rhabdas with the promising student from
Smyrna mentioned in an anonymous and unedited letter to an equally unnamed addressee preserved
in Laur. Plut. 59.35, f. 183r, namely, in the same manuscript transmitting Rhabdas’ letter to Zarides.
In addition to his native town of Smyrna, Rhabdas must have resided at least temporarily in Constan-
tinople, since his correspondence and the titles of his logistic treatises both indicate Constantinople
as Rhabdas’ residence. The identification of Rhabdas’ teachers can only be a matter of speculation.

Through Andronikos Zarides and Manuel Moschopoulos, both pupils of Maximos Planudes,
Rhabdas might have been connected to the latter’s circle and school. The Planudean connection
carries through Rhabdas’ scientific output as he prepared a slight revision—including a couple of

the usual pépn tod Aoyov. Title: ypoppatikiic covoyig Nkppopévn | (el podeiv mévnpoa tig tivog t6de, €& Aptapdcdmv
100 Pofida Nucordov, inC. THg YPapUpaTIKTiG TEXVNG ToAoy 800G Kal dreipov oyedov éovong (SiC), piltate vie Aptapacde
TadAe, des. kai 510 kavovog Evog Tod Pwkog T KAy TovTmV opoiav yvopicog &v o0t tekelol TV &ig & katdAnw.

A. RieHLE, Epistolographie und Astronomie in der frithen Palaiologenzeit. JOB 65 (2015) 243-252, on which we partly rely
in this paragraph.

Discussion of the astronomical data in A. TiHON, Nicolas Eudaimonoioannes, réviseur de 1’ Almageste? Byzantion 73 (2003)
151-161: 153—154; RIEHLE, Epistolographie 246; edition of the letter ibid., 251. The letter can only be found in the ms. Firen-
ze, Biblioteca Medicea Laurenziana, Pluteus 59.35 (Diktyon 16486) (ca. 1325), f. 204r—v. In 1321, the approximate dating of
the letter, Zarides was in Thessalonike; on this and on Zarides, see A. COHEN-SKALLI — I. PEREZ MARTIN, La Géographie de
Strabon entre Constantinople et Thessalonique: a propos du Marc. gr. XI.6. Scriptorium 71 (2017) 175-207: 195-197.
Thus, Rhabdas’ letter to Zarides compares with the letters his contemporary Nikephoros Gregoras (d. ca. 1360) addressed
to John Chrysoloras and Michael Kaloeidas in order to discuss the calculation of both past and future solar eclipses: Epis-
tulae, no. 53, 103 ed. P. A. M. LEoNE, Nicephori Gregorae epistulae. I-II. Matino 1982 (= no. 33, 51 ed. R. GUILLAND,
Correspondance de Nicéphore Grégoras. Paris 1927). Gregoras also redacted a tract on the solar eclipse of July 16, 1330 (ed.
J. MOGENET — A. TIHON — R. ROYEZ — A. BERG, Nicéphore Grégoras, Calcul de I’éclipse de soleil du 16 juillet 1330 [Cor-
pus des Astronomes Byzantins 1]. Amsterdam 1983) transmitted with autograph corrections in the ms. Venezia, Biblioteca
Nazionale Marciana, gr. Z. 325 (Diktyon 69796).

1 On Moschopoulos, who died after ca. 1306, see PLP, no. 19373, and C. CoNSTANTINIDES, Higher Education in Byzantium
in the Thirteenth and Early Fourteenth Centuries (1204 — ca. 1310) (Texts and Studies of the History of Cyprus 11). Nicosia
1982, 103—108. As a matter of fact, the title of Moschopoulos’ treatise gives more prominence to Rhabdas than to its au-
thor: the former is qualified dpOunTikodg kai yeopétpng “arithmetician and geometer”, whereas Moschopoulos is simply
AOY1OTATOG Kol pokaptdToTog “most learned and most happy”—and thus he was already dead—and he redacted the treatise
Broobeic “spurred on” by Rhabdas. All of this strongly suggests that Rhabdas himself took care of the edition after Mo-
schopoulos’ death. As we shall see, it is highly significant in this respect that the most authoritative manuscript witness of
Moschopoulos’ treatise is Vat. gr. 1411 (Diktyon 68042).

See P. TANNERY, Le traité de Manuel Moschopoulos sur les carrés magiques. Texte grec et traduction. Annuaire de I’Asso-
ciation pour I’encouragement des études grecques en France (1886) 88-118, repr. Ip., Mémoires scientifiques IV. Tou-
louse—Paris 1920, 27-60: 32.1-4. An analysis of Moschopoulos’ treatise is in J. SESIANO, Les carrés magiques de Manuel
Moschopoulos. Archive for History of Exact Sciences 53 (1998) 377-397; see also TANNERY, Moschopoulos et Rhabdas.

12 RIEHLE, Epistolographie 246-248. For arguments against setting Rhabdas’ birthdate earlier than 1295, see ibid., 247 n. 31.
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short additions—of Planudes’ Great Calculation. This recension is transmitted in a number of man-
uscripts; other, disparate texts were added to it during the 14th century®.

Direct evidence of Rhabdas’ connection with Nikephoros Gregoras comes from a square roots
table', preserved in the ms. Heidelberg, Universititsbibliothek, Palatinus gr. 129 (Diktyon 32460)
(mainly 14th century), ff. 11v—12r, comprising an additional bifolium's. The current inscription of
Rhabdas’ table only acknowledges its content and its author as it pens with black ink épa mAgvpac
appntovg tod Papod Nucordov “here, unexpressible square roots by Nicholas Rhabdas”. This in-
scription, however, is the result of an intrusive revision of the original title, written in red ink by the
same scribe who copied the table, which identified Gregoras as the dedicatee and was transcribed by
Biedl as follows: mievpag ap{p}ntovg, I'pnyopd coes, 6€xov €€ Aptapdcdov 100 Papod NikoAdov
“accept, wise Gregoras, unexpressible square roots from Nicholas Artabasdos Rhabdas”. The clause
was subsequently partly covered with black ink and revised as indicated above; the outcome is to
omit mentioning the dedicatee Gregoras, thus erasing in an act of damnatio memoriae the only place
the latter’s name figured in a codex he himself compiled and owned. The square roots table ranges
from 1 to 120 but, for reasons that escape us, its second half is empty; thus it is unlikely that the bifo-
lium Gregoras added was the actual table sent to him by Rhabdas. The table, the values in which are
given in the sexagesimal system and are approximated to second minutes, is not calculated according
to the procedure expounded in Rhabdas’ Letter to Tzavoukhes.

Rhabdas’ scientific production includes two logistic treatises in the form of “letters”, namely,
the so-called Letter to Khatzykes and Letter to Tzavoukhes. While nothing else is known of The-
odore Tzavoukhes of Klazomenai (PLP, no. 27609), a richer surviving evidence concerns George
Khatzykes (PLP, no. 30724). He served under Andronikos II as mpoxadpevog tod xottd@vog (1305—

13 That Rhabdas authored a revision of Planudes’ treatise is borne out by its title in the manuscripts themselves. Again, the
title appears to downplay Planudes’ contribution, clearly alluding to the fact that a source is to be understood (Vat. gr. 1411,
f. 122r): Ynoneopia kat’ Tvdovg 1 Aeyopévn peydin. todmg 1 epacis o0 PIAOGOQMTATOL €V PIAOGOPOLG KOl TYLOTOTOV
€v povayoig kupod Ma&ipov tod IThavoddn kai tod Pafdd Niwkordov Great Calculation According to the Indians. This
formulation of it is by the most scholarly scholar and most honourable monk Maximos Planudes and by Nicholas Rhabdas.
The main witness of Rhabdas’ revision of Planudes’ treatise is in fact Vat. gr. 1411 (early 15th century, copyist <John Eugen-
ikos>: A. Gioffreda), in which the revision is possibly (but not necessarily) incomplete, as it ends in the middle of f. 126v, at
ALLARD, Planude 61.8 eipntat. The Vatican manuscript is important since P. TANNERY (Notice sur les deux lettres arithmé-
tiques de Nicolas Rhabdas. Notices et extraits des manuscrits de la Bibliotheque Nationale 32.1 [1886] 121-252, repr. Ib.,
M¢émoires scientifiques 1V. Toulouse—Paris 1920, 61-198: 73, 76, and 82—83) surmised, rightly in our opinion, that it was a
copy of a codex, maybe of logistic and arithmetical contents, conceived and realized by Isaak Argyros (PLP, no. 1285) and,
before him and in part, by Rhabdas. Tannery’s contention is based on the title of Moschopoulos’ treatise on magic squares,
on the presence, in Vat. gr. 1411, of three short arithmetical texts ascribed to Argyros, of recensio II of Philoponos’ com-
mentary on Nikomachos” Introduction—a recension Tannery ascribes to Argyros himself—and of two additions to Rhabdas’
additions (!) to his revision of Planudes’ Calculation, marked in the margin by a mysterious tobto fuétepov (Vat. gr. 1411,
ff. 123v and 125v). The edition of Rhabdas’ additions is in ALLARD, Planude 203-211. On this issue and on Vat. gr. 1411, see
now F. AcErBl, I problemi aritmetici attribuiti a Demetrio Cidone e Isacco Argiro. Estudios bizantinos 5 (2017) 131-206.
4 See A. BiepL, Der Heidelberger cod. Pal. gr. 129 — die Notizensammlung eines byzantinischen Gelehrten. Wiirzburger
Jahrbiicher flr die Altertumswissenschaft 3 (1948) 100-106: 104-106 (the inscriptions of the table are also transcribed),
and 1. PEREZ MaRrTIN, El Escurialensis X.I.13: una fuente de los extractos elaborados por Nicéforo Gregoras en el Palat.
Heidelberg. gr. 129. BZ 86-87 (1994) 20-30. See also D. Bianconi, La biblioteca di Cora tra Massimo Planude e Niceforo
Gregora. Una questione di mani. Segno e Testo 3 (2005) 391-438: 412. Relying on the original inscription of Rhabdas’ table
and on its presence in a volume compiled and partially copied by Gregoras himself (but the original inscription is not in
Gregoras’ hand), Biedl concluded that Rhabdas and Gregoras must have been close associates. The Heidelberg manuscript
can be accessed at http://digi.ub.uni-heidelberg.de/diglit/cpgraec129.
The bifolium consisting of ff. 11 and 12 appears to be an addition that was first appended to the body of the codex and then
completed with disparate texts. On f. 11r, Gregoras copied several excerpts from Plutarch, whereas f. 12v features a rudimen-
tary addition table. On f. 12v we can see the reinforcement flap added along the spine, with an annotation in Gregoras’ hand;
this means that he was probably the one who secured the incorporation of the bifolium. However, he did not copy Rhabdas’
table.
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10) and as €nti t@v denoewv (until 1325); he corresponded with Manuel Gabalas and, like Zarides,
with Michael Gabras.

The Letter to Khatzykes contains the following (references are to the pages of Tannery’s edition)'®:
denominations of numbers and how to represent integers from 1 to 9,999 on the fingers of the hands
(86.1-96.12)"7; abstract descriptions of the five elementary arithmetic operations on integers, extrac-
tion of an approximate square root included (96.13-102.9); denominations of numerical orders and
their multiplication (102.10-110.5)". A structured set of tables of addition, subtraction, multiplica-
tion, and partition is found at the end of the treatise and was apparently meant to complete it; it also
contains an introduction to the partition table (114.1-17)". This is the (short) treatise whose source
is Anonymus B. One must stress that no arithmetic operation is actually carried out, and that no in-
structions for use are provided for the tables.

Next, the Letter to Tzavoukhes® contains the following: multiplication and division (by reduc-
tion) of unit fractions (118.1-126.29); two methods of extraction of an approximate square root, the
one a refinement of the other (128.1-134.22); an Easter Computus, assuming 1341 as current year
(134.23-138.28)*!; a so-called MéBodog mohtikdv Aoyapiopdv Procedure of Civil Life Calcula-
tions, namely: an exposition of the several species of the rule of three (140.1-144.9); generalities

' Edition TANNERY, Notice 86—110, 114. The main manuscript witnesses are organized as follows: Vat. gr. 1411, ff. 10r—13r; its
apographs are El Escorial, Real Biblioteca del Monasterio de S. Lorenzo, ®.1.10 (Diktyon 15142), ff. 84r—90v (1542), an im-
mediate copy of which is Par. gr. 2428 (Diktyon 52060), ff. 194r—202v (mid-16th century), copies of which (by the renowned
scholar A. J. H. Vincent) are Par. suppl. gr. 819 (Diktyon 53520) (19th century), ff. 128-153, and the entire Par. suppl. gr.
820 (Diktyon 53521) (19th century); earlier copies of Vat. gr. 1411 are Vat. Ross. 986 (Diktyon 66453) (mid-15th century),
ff. 142r—148v; Par. suppl. gr. 652 (Diktyon 53387), ff. 154v—160r (15th century). On all these manuscripts see ACERBI,
Problemi. The treatise is also present, anonymous (title [Tapddooig cOVTOpHOG Kol GOPESTATN THS YNENPOPIKTG EMGTAUNG)
and without the tables, in Marc. gr. Z. 323 (Diktyon 69794), ff. 9r—13v (beginning 15th century), and Vat. gr. 1058 (Diktyon
67689), ff. 84r-86v (same copyist as the Venice codex), and, preceded by the tables, in Par. Coislin 338 (Diktyon 49479)
ff. 1r—8v (15th century). Tannery did not use these three manuscripts in his edition. He did not know of Vat. Chis. R.IV.20
(Diktyon 65207), ff. 183v—186v, either, to be dated 1360-80 and thereby constituting the oldest witness of Rhabdas’ treatise.
This is a slightly debased version, without the tables, of the First Letter, which, quite surprisingly, retains a designation used
in Anonymus B (see note 113 below); this, and the other variant readings, might even corroborate the hypothesis (on which
we shall not dwell) that the Chigi manuscript carries an inaccurate copy of a redaction of Rhabdas’ treatise a subsequent
revision of which emerges in Vat. gr. 1411. As for the other witnesses listed in the pinakes database, Par. gr. 3100 (Diktyon
52745) does not contain the treatise; the manuscript Cambridge, University Library, Kk.V.26 (gr. 2068) (Diktyon 12209), has
it on ff. 44(3?)-51 (16th century); the manuscript Oxford, Bodleian Library, Holkham gr. 30 (Diktyon 48098), ff. 227r-228v
(16th century), has only the section on finger-notation. The New Haven manuscript is a very late transcription.

17 This is the only such description surviving in Greek. The oldest source on finger-notation is the section De computo uel
loquela digitorum in Bede’s (d. 735) De temporum ratione (namely, an Easter Computus), in CCSL 123B, 268-273 = PL 90,
689-693.

% Throughout this article, the noun phrase “numerical order” designates any of the monadic numbers, decads, hundreds, thou-
sands, myriads, and so on. As we shall see on page 31, standard numerical tables normally operate on numerical orders.

1 They carry the title yneopopidv: ebpepa Ioropndovg “computational <set-outy: Palamedes’ discovery”; they were only
partly edited in TANNERY, Notice 110-116. Rhabdas refers to them at the end of the section on subtraction (ibid., 96.25-27).
Tables with instructions of use partly identical to those in Rhabdas’ First Letter can also be found in Marc. gr. Z. 323, ff.
25r-37v, and Vat. gr. 1058, ff. 33r—40r. Similar tables make the ¥nodpiov Counting Booklet comprising the entire Vat. gr.
1550 (Diktyon 68181) (14th century); they are edited in J. L. HEIBERG, Kleine Anecdota zur byzantinischen Mathematik.
Zeitschrift fur Mathematik und Physik. Historisch-literarische Abtheilung 33 (1888) 161-170: 165-170.

20 Edition TANNERY, Notice 118-186, but two problems at the end are omitted because they were already published (on the basis
of the ms. Zeitz, Stiftsbibliothek 67 (Diktyon 72776) [<John Argyropoulos>], ff. 97v—98r) in R. HocHE (ed.), Nicomachi
Geraseni pythagorei Introductionis Arithmeticae libri II. Lipsiae 1866, 152.4—-154.10. The main manuscript witnesses are the
same as for the First Letter, with the addition of Par. suppl. gr. 682 (Diktyon 53417), f. 34r—v (15th century), containing only
the worked-out example of the Easter Computus (TANNERY, Notice 136.24—-138.28). See TANNERY, Moschopoulos et Rhabdas
1214, for a summary description of the contents of the treatise. On the Easter Computus see O. SCHISSEL, Die Osterrechnung
des Nikolaos Artabasdos Rhabdas. Byzantinisch-neugriechische Jahrbiicher 14 (1938) 43-59.

2l The actual date is a.m. 6849, fitting the assumed date of Easter (April 8) and the other calendrical data.



6 F. Acerbi — D. Manolova — |. Pérez Martin

and some problems of conversion involving weight®?, measure, and currency units of measurement,
solved by application of the previous rules (144.10—154.5); the same for a problem involving al-
loying (154.6-24); twenty Rechenbuch-style problems*, with solutions and associated procedures
(156.25-186.19). As is apparent even from this summary, the contents of the Letter to Tzavoukhes
are less homogeneous than those of the Letter to Khatzykes. In both Letters, Greek numerals are used.

ANONYMUS B IN BARB. GR. 4 AND IN OTHER MANUSCRIPT WITNESSES

The manuscript Barb. gr. 4 is a very small (128x85 mm) codex of III + 188 leaves (= 1-187 + 186?) in
oriental paper. It contains a complex series of excerpta from grammarians, metricists, philosophers,
and, most importantly, poets and tragedians; these extracts count as witnesses of some importance
in the editions of almost all excerpted texts*. The three final quires, ff. 160—186, feature in particu-
lar Planudes’ Greek translation of the so-called Disticha Catonis (ff. 160r—167r)*, the Pythagorean
Carmen Aureum (ff. 167r—168v)*, a poem by Theodoros Prodromos (ff. 168v—169r)*, twenty-two
epigrams of the Palatine Anthology (in the margins of f. 167v and on ff. 169r—170v), and finally
Anonymus B (ff. 171r-186v), which occupies exactly two quires. These last three quires have the
following structure: ff. 160—170 (a senion lacking leaf 5); ff. 171-179 (a quinion lacking leaf 7); ff.
180-186 (a quaternion lacking leaf 6)**. As we shall see, this quaternion was originally a quinion that
has lost its most external bifolium?.

The composition of the codex is as follows—a triple vertical line marks a quire boundary char-
acterized by the beginning of a fresh textual unit and by a variation of hand or of ductus of the same
hand (both pointing to a non-sequential transcription), a double vertical line is present when the last
of these three conditions does not apply:

2 The metrological portion at TANNERY, Notice 144.11-146.8, is reprinted in E. SCHILBACH, Byzantinische metrologische Quel-

len (Bolavtiva Keiuevo kou Melétar 19). Thessalonike 1982, 135-136; see also ibid., 30-31.

Some of these problems coincide with problems edited in K. VOGEL, Ein byzantinisches Rechenbuch des frithen 14. Jahrhun-

derts (Wiener Byzantinische Studien 6). Vienna 1968: no. 13 = example at TANNERY, Notice 142.26-144.9; no. 14 = Rhabdas’

problem I; 18 = problem III; 20 = IV; 21 = VI; 22 = VII; 9 = X; 11 = XII; 24 = XIII; 35 = XVI. Algebraic formulations of
the problems in this section are in TANNERY, Moschopoulos et Rhabdas 14. The entire Mé0060g moAttik@v Aoyapioudv is in
fact a Rechenbuch: this is a collection of computational techniques and of arithmetical or metrological problems unrelated to
each other, sometimes in (fictitious) daily-life guise. As a matter of fact, the “mathematical content” of some Rechenbuch-
problems can be undressed and rewritten as Diophantine problems. On Byzantine Rechenbiicher see F. AcErsi, Byzantine

Rechenbiicher: An Overview, with an Edition of Anonymi L and J. JOB 69 (2019) in print.

24 For Pindar (ff. 56r-64v), see J. IRiGoIN, Histoire du texte de Pindare. Paris 1952, 139-141 and 247-269; for Euripides, see
K. MATTHIESSEN, Exzerpte aus Sieben Tragddien des Euripides im Codex Vaticanus Barberini Graecus 4. Hermes 93 (1965)
148-158 (only the excerpts at ff. 9v—18r and 26r-32v); for Theocritus (ff. 72v—81v), see C. GaLLAVOTTI (ed.), Theocritus
quique feruntur Bucolici Graeci. Roma 1946, 254; for Oppianus, Halieutica (ff. 22r-26r), see A. ZumBo, Gli Halieutika di
Oppiano nella tradizione gnomologica. RSBN 34 (1997) 77-81; for the Septem Sapientium Sententiae (ff. 152r14—156v7),
see M. Tziarz1-PAPAGIANNI, Die Spriiche der sieben Weisen. Zwei byzantinische Sammlungen. Stuttgart-Leipzig 1994,
11-21 and 448-450; for the epigrams, see below.

2 On the manuscript tradition of this writing see V. ORTOLEVA, Massimo Planude e i Disticha Catonis. Sileno 15 (1989) 105—

136; the edition is V. ORTOLEVA, Disticha Catonis in Graecum translata. Rome 1992.

The Barberini codex is not mentioned in E. DIEHL — D. YOUNG (eds.), Theognis, ps.-Pythagoras, ps.-Phocilides, Chares,

Anonymi Aulodia, Fragmentum Teliambicum. Lipsiae 1971, or in F. W. KOHLER (ed.), Hieroclis in aureum Pythagoreorum

carmen commentarius. Stutgardiae 1974.

Edited in W. HORANDNER, Visuelle Poesie in Byzanz. Versuch einer Bestandsaufnahme. JOB 40 (1990) 1-42: 30-32.

28 In all cases, no portion of text is lost because of this structure: the quires were purposely assembled in this way.

2 See item 20 on pages 28-29 for details.
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quire no. 1 2 3 4 5 6 7 8 9 10 11 12
quire type | IV-3 v v v-=2 v v v v v v v v
last f. 5 13 21 27 35 43 51 59 67 75 83 91
quire sign. o B’ v o' g’ ¢ 4 n' 0’
hand a a ar abc ac a a ac ca a a a
quire no. 13 14 15 16 17 18 19 20 21 22 23

quire type | IV v v v v V-1 V-1 \% VI-1 V-1 V-3 1
last f. 99 107 115 123 131 140 149 159 170 179 186 186a
quire sign. | UV w P’ vy’ W'

hand a a a a a a a ar a a a a

Capocci’s distribution of the hands must be corrected* . A main copyist penned the entire volume.
A second hand, very similar to the main hand and therefore contemporary to it, subsequently add-
ed some texts; these additions may occupy the central space of the page, whenever it had been left
blank. Note that dubious attributions of some pages remain.

The main hand of the codex displays a script typical of the small galaxy of Planudes’ students
active in Constantinople during the first quarter of the 14th century?'. These hands share the main
features of the master’s handwriting to variable degrees. They are quick, upright or leaned, small
or medium-sized; they use a high variety of letter shapes, abbreviations and ligatures; the modular
contrast typical of 13th-century cursive scripts is altogether absent. These post-Planudean hands are
usually not easy to read (even for contemporaries); therefore, they were used, as Planudes was also
accustomed to, to copy texts intended for non-commercial use within restricted circles. However,
the round and pleasing handwriting of Barb. gr. 4 is skilled and professional enough to allow for a
commercial use of the codex’ ambitious selection of texts. In turn, the codex’ small size suggests that
its readers availed themselves of it for their leisure.

Barb. gr. 4 was probably designed to gather prominent excerpts from a literary canon available
and broadly studied in the period in a small book, supplemented by some grammatical texts and by
the short arithmetical tract we study in these pages. Planudes’ (and his students’) wide-ranging inter-
ests would fittingly provide enough reasons for the presence of an elementary mathematical treatise
at the very end of a codex otherwise decidedly oriented towards grammar and poetry. Note, however,
that the contents and the sectional nature of the last three quires seem to mark a slight departure from
the principles underlying the collection of the preceding material.

3% According to V. Capocct, Codices Barberiniani Graeci. Tomus I. Codices 1-163. Citta del Vaticano 1958, 6, hand a penned
ff. 1r—18r6, 22r—143r, 160r-186v, and 186a; hand b ff. 18r7-21v, 152r14-159v, and marginal additions at ff. 28r and 30r;
hand c ff. 143v—152r13 (this segment coincides with an anonymous rhetorical treatise). J. IRIGOIN (Histoire 247 n. 5), ap-
parently referring to ff. 5664, asserted that “le type d’écriture, assez carrée, et celui du papier, un bombycin a pontuseaux
triples, nous permettent d’attribuer ce manuscrit a la seconde moitié du xme siécle”. D. Harlfinger (apud M. Tziarzi-Papa-
GIANNI, Spriiche 11-12) likens the script of hand a to that of George Gemistos Plethon (d. 26/6/1452; PLP, no. 3630). Of
course, this must not be taken as an indication that Barb. gr. 4 must be dated to the 15th century. The anonymous rhetorical
treatise at ff. 143v—152r13 of Barb. gr. 4 is wrongly ascribed to Plethon in Par. gr. 2926 (Diktyon 52565), ff. 287v—291r (and
as a consequence in Ch. WaLz, Rhetores graeci. I-IX. Stuttgart-Tiibingen—London—Paris 1832-36, VI 546-598), penned in
the second half of the 15th century (RGK II, no. 72).

C. GarravorTi (Planudea. Bollettino del Comitato per la preparazione dell’edizione nazionale dei classici greci e latini,
n.s., 7 [1959] 25-50: 48-50) pointed out that the epigrams at ff. 167v and 169r—170v were copied from the so-called “silloge
laurenziana” contained in ff. 3r—6v and 381v—384r of Laur. Plut. 32.16 (Diktyon 16280), the celebrated collection of hexa-
metric poetry realized in 1280-83 within Planudes’ atelier. This sets a terminus post quem to the transcription of Barb. gr. 4.
On some of these epigrams and for literature on Laur. Plut. 32.16, see most recently F. VALERIO, Planudeum. JOB 61 (2011)
229-236. The “silloge laurenziana” was penned by Planudes himself.

3



8 F. Acerbi — D. Manolova — |. Pérez Martin

Even if the volume was a clear and neat product, the copyist had no qualms in filling the margins
with supplementary texts, creating in most pages an impression of overcrowding. However, the or-
ganization of the contents is made clear through the use of rubricated headbands, initials and titles in
the margin*, a procedure that would have eased the elaboration of a table of contents that was never
redacted or that the volume no longer has in its present form?:.

The hand of the main copyist (hand a) can be found on ff. 1r—18r6, 18v—19v5 a.i., 21r-25r,
2616, 29r, 30v—56r, 64v—-152r13, 160r—186v. Its general appearance may change, as happens on ff.
143v—152r, which Capocci attributed to a different hand and where the handwriting of copyist a is of
a slightly greater size and more solemn?*.

The main copyist’s handwriting is characterized by the following features:

frequent use of majuscule alpha

almost general absence of majuscule beta and delta and of minuscule gamma

the elegant ligatures €\ and eA)

the ligature €&, tall and mostly shaping a right angle at the top

slim zeta and ksi

open theta starting from the base line without the usual initial curve

the group ov, written in ligature upon the text line, in the middle of a world, not as an ending
the group ovv and the similar ligatures 6o, 6o, oo, featuring a long C-shaped sigma
the frequent ligature of omega with its circumflex accent

the large abbreviation signs of p(ev), ov, etc. in the shape of a crescent moon

the abbreviation of kai with the first two strokes shaping a L

This round and agile script may be compared with those of copyist C of Par. gr. 1040 (Diktyon
50633), dated from 1325°, of the monk Kassianos who copied Planudes’ writings and belonged to
Gregoras’ circle at the Chora®®, or of Manuel Gabalas (Matthew of Ephesos)*’.

Two further copyists (hands b and c) transcribed ff. 25v—26r5 and ff. 26r7-28v, 29v-30r,
56v—64r*%, respectively. As for hand b, a wider spacing of the letters, a closed theta with an elongated
crossbar, and an upright epsilon suggest it should not be identified with a. As for hand c, differences
with respect to a include a swollen alpha, omicron, sigma, and ypsilon, majuscule beta, my with thick
vertical strokes, a closed long omega made by a horizontal stroke and two loops. These letters differ-
entiate handwriting ¢ from that of the main copyist; nevertheless, on ff. 56v—64r such differences are
less prominent, casting doubts on the individuality of the hand.

32 The copyist draws simple but not clumsy headbands at the beginning of the main texts. On f. 113r he makes an attempt at

writing in epigraphic capital letters.

The last f. 186a should be placed before f. 1; since the resulting first quire has six folios (186a + 1-5), the table of contents
might have been located in the first two folios of the volume.

As previously stated, these pages contain the Xvvtoun mepi Tvov pep®dv tiig pntopikiis published by Walz under the name
of George Gemistos Plethon. A fact corroborating the contention that this text was copied at a different time is that a darker
ink is used, also for the initials. Other leaves such as ff. 18v—19v display a similar ductus.

P. GEHIN, Les manuscrits grecs datés des XIII® et XIV® siécles conservés dans les bibliothéques publiques de France. Vol. 2.
Premiére moitié du XIVe siécle (Monumenta palaeographica Medii Aevi. Series Graeca 1). Paris—Turnhout 2005, 34-36 and
pl. 25.

RGK 111, no. 353 (wrongly dated to the second half of the 14th century); I. PEREZ MARTIN, El scriptorium de Cora: un modelo
de acercamiento a los centros de copia bizantinos, in: Eniyetog ovpavdg. El cielo en la tierra. Estudios sobre el monasterio
bizantino, ed. P. Badenas — A. Bravo — 1. Pérez Martin (Nueva Roma 3). Madrid 1997, 203-223: 220-221.

PLP, no. 3309 (b. 1271-2, d. 1355-60); RGK I, no. 270; II, no. 370; III, no. 445.

This section of the manuscript does not contain a sharply distinguished set of excerpts.
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The Source of Nicholas Rhabdas’ Letter to Khatzykes 9

Subsequently to the work of the main copyist, a second hand (r)* added some texts in the margins
or in blank pages, using two different inks. An ochre ink is used on ff. 18r7—17r, 19v5 a.i.—20v5, bot-
tom margin of f. 30r, upper margin of f. 36v, interlinear space of f. 52v, ff. 152r14—159v (end of quire
20), and bottom margin of ff. 160r and 166v. With common brown ink, r penned the text on f. 20v,
from line 6 as far as the end, after his own ochre-colored addition, and the two lines in the bottom
margin of f. 21r; the texts in the bottom margin of ff. 3v, 9v, 11v, side margin of f. 25v, bottom margin
of f. 28r, side margin of ff. 30v, 32r, 35r, bottom margin of f. 56r, bottom and side margin of f. 163v.
In Anonymus B, its interventions, in brown ink, can be found in the interlinear space of ff. 173v, 177v,
179r, in the margins of ff. 174r, 176r—v, 177v, 178v, as corrections to the text in ff. 176r—v, 177r—v.
This handwriting shares some features with that of copyist a; still, it looks like as a simplified, edgy,
and rough version: it consistently spaces letters more than copyist a does and uses slightly different
letter shapes (see for instance theta and ksi) as well as majuscule delta. We may thus safely regard
this reviser as contemporary to the copy, perhaps the person who commissioned it or who shared its
use shortly it had been copied.

We shall see in note 110 that Rhabdas’ First Letter seems to retain traces of the reviser’s correc-
tion on f. 177v. One might thus be tempted to identify the reviser with Rhabdas himself. It is also
true, on the other hand, that the character of the reviser’s main additions to the collection in Barb.
gr. 4 attests for interests not confirmed by the extant documentary record on Rhabdas. The main
texts transcribed by copyist I include the entire set of extracts from philosophical writings: Plato
at f. 18r7-17; Epictetus and Heraklitos at 19v5 a.1.—20v5; a consistent set of excerpts dealing with
sapiential lore at 152r14—159v.

The contents of Barb. gr. 4 are described in detail in V. Capocci’s catalogue*. However, he could
not identify the treatise at ff. 171-186 as a version of Rhabdas’ First Letter. Therefore, he simply re-
corded its title, incipit, and desinit. The latter is found at f. 179r since, as Rhabdas’ First Letter does,
Anonymus B ends with a series of tables. As the treatise is located at the end of the manuscript, it has
suffered from damage typically arising in this position: f. 186v is severely faded; moreover, we shall
see that the last quire has lost its most external bifolium, to be located before f. 180 and after f. 186*'.

During his iter italicum of 1886 and after publishing his edition of Rhabdas’ Letters*, Tannery
discovered a further witness of Anonymus B: Vat. gr. 1481 (Diktyon 68112), ff. 180r—201v, copied at
the beginning of 17th century by John Santamaura®. Tannery briefly described the treatise but satis-
fied himself with asserting that it was a new witness of Rhabdas’ First Letter. Still, he should have
noticed that the text was remarkably different from the one he himself had published; maybe he was
deluded by his own assessment of this version of the text as a revision (see just below). Certainly, he
had to work in a hurry, checking hundreds of manuscripts in one month and travelling between Turin,
Milan, Venice, Rome, and Naples.

3

°

There are additions by a third, elegant hand using black ink; they are in the upper margin of f. 5v, in the side margin of f. 113r,
and in the upper margin of ff. 132r, 133r, 1351, 138r, 140v—141r.

See also the detailed description, with bibliography, at https://digi.vatlib.it/view/MSS_Barb.gr.4, where a reproduction of the
manuscript can be accessed.

This loss was not noted by Capocci.

42 P. TANNERY, Rapport sur une mission en Italie du 24 Janvier au 24 Février 1886. Archives et Missions scientifiques et lit-
téraires, 3¢ série, 13 (1888) 409455, repr. Ip., Mémoires Scientifiques II. Toulouse—Paris 1912, 269-331: 318.
Self-ascription on f. 190v, see page 12 below. On Santamaura, see RGK I, no. 179; 11, no. 238; III, no. 299; M. D’ AGOSTINO,
Giovanni Santamaura. Gli ultimi bagliori dell’attivita scrittoria dei greci in Occidente. Cremona 2013. None of these refer-
ence works mentions Vat. gr. 1481.
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We know in fact of another, very partial, witness of Anonymus B: f. 47r—v of the composite
16th-century manuscript Par. gr. 2535 (Diktyon 52167)*. It contains the very beginning of the trea-
tise, partly collated with a manuscript containing Rhabdas’ First Letter; the transcription breaks off
in the middle of a sentence®. Tannery availed himself of this manuscript in his edition; on the basis of
such scanty evidence, he could only regard the text in Par. gr. 2535 as a “recension spéciale”, “d’une
date relativement récente sans aucun doute”. Tannery also remarked that this text was noteworthy
because of the “suppression” of a conspicuous part of the preface, amounting in fact to a long extract
from the introduction of Diophantos’ Arithmetica and repeated verbatim in both of Rhabdas’ Letters.

As we shall see, there is not the slightest doubt that Santamaura used Barb. gr. 4 as his model.
We might press the story of this transcription a little further. In 1614, F. Morel published a plaquette
containing two texts on the representation of numbers on the fingers of the hands. The two texts are
the section De computo uel loguela digitorum in Bede’s De temporum ratione, and the dedicated
section in Rhabdas’ treatise. At least, this was what Morel and Tannery believed, and rightly so on the
basis of the information they had: Morel declares that he used a collation by Lelio Ruini, a renowned
book collector and then Apostolic Nuncio to Poland*’; Ruini had in his turn used a unspecified codex
Vaticanus. Now, on the one hand, Morel expressly declares that the extract comes from a treatise by
Rhabdas; on the other hand, the variant readings involved unquestionably show that Morel’s text co-
incides with Anonymus B. To Tannery, thus, what Morel published was a fragment of the First Letter,
“d’apres une copie du manuscrit 1411 du Vatican™®, namely, a part of the debased version that had
already surfaced in Par. gr. 2535. As Santamaura customarily copied for Ruini, we might surmise
that, on the occasion of Morel’s request, Santamaura first achieved a complete copy of Anonymus B,
extracting then the part on finger-notation to be sent to Morel. This hypothesis is refuted by a com-
plete collation of Santamaura’s copy in Vat. gr. 1481: it bristles with mistakes, including several saut
du méme au méme; no conjunctive variant readings with Morel’s edition have been found.

Thus, things are less simple than Tannery might have supposed. It might even be that Ruini used a
manuscript containing Anonymus B different from Barb. gr. 4 but ascribing this version to Rhabdas.
This manuscript, if any ever existed, has escaped our systematic searches in the catalogues®. How-
ever, we must stress that this is not necessarily the case, since Morel obviously knew of the version
of the same treatise expressly ascribed to Rhabdas: as he himself asserts, a mathematician and friend
of his had uncovered both Letters in a manuscript of the Bibliothéque Royale in Paris and it was for
precisely this reason that he had renounced publishing the entire treatise.

EDITION OF ANONYMUS B

We first edit the treatise, passing then to its analysis. As will be apparent from the edition, the tran-
scription of Anonymus B in ff. 171-186 of Barb. gr. 4 is almost faultless; we may take this as a sign
that it is not much removed from the original. The text has marginal titles in red, mostly written in

4 On this manuscript, see T. J. MATHIESEN, Ancient Greek Music Theory. A Catalogue Raisonné of Manuscripts (International

Inventory of Musical Sources B 11). Munich 1988, 245-2438.

The text runs as far as TANNERY, Notice 88.18 ypapupfic. The last three words constitute a reclamans. No variants allow to

identify the collation manuscript.

4 Ibid., 83.

47 F. MOREL, Nic. Smyrnaei Artabasdae Graeci mathematici £kppacig Numerorum Notationis per gestum digitorum ... Lutetiae
1614, 3—4, and TANNERY, Notice 74-75 and 80.

4 Recall that Vat. gr. 1411 is the main witness of the First Letter. Tannery did not know of it when he published his edition of
Rhabdas’ Letters.

4 Barb. gr. 4 is declared to be a belonging of the San Salvatore convent in Venice, there bequeathed by some dominus de fosset
(f. 8r, a hand of 16th century), then (the date is 1734) to the Badia of Grottaferrata, under no. 295.
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The Source of Nicholas Rhabdas’ Letter to Khatzykes 11

vertical, rubricated letters at the beginning of self-contained sections, and an initial decoration; the
frames of the numerical tables at ff. 179v—186v are in red, as well as some leading numeral letters
in the addition and subtraction table and some of the inscriptions contained in the tables themselves.
Within the text, the initial list of numeral signs is in red. The main copyist is responsible for all of
this. As previously stated, the text is also corrected by a hand different from that of the main copyist:
this reviser integrates, in the margins of ff. 174r, 176v, 178v, some passages omitted in the tran-
scription, and at f. 177v he appears to correct the text. The margins of ff. 171r—172v and 175v—176r
contain short annotations that do not have anything to do with Anonymus B*°.

At f. 172r, a rough representation of a human hand partly illustrates the section on finger-nota-
tion®'; the hand is accompanied by some short inscriptions, penned in red ink, indicating the names
of the fingers: powy pikpog or little finger; émPatng kol wapdpecog or ring finger; ceAaKNA0g HEGOG
or middle finger; Ayyavdg or forefinger, avtixep or thumb. The only name written within the diagram
in the area of the hand’s palm is the designation xvaBoc. The digits from a to € are also inscribed at
the base of the fingers, starting as usual from the little finger>>. The school practice of representing
numbers on the fingers of a hand is witnessed for Constantinople by Nicholas Mesarites’ Description
of the Church of the Holy Apostles, written between 1198 and 1203,

The text of Anonymus B is edited on the basis of Barb. gr. 4; where the manuscript is now il-
legible, we resort to the readings of Vat. gr. 1481. That this manuscript is a (quite debased) direct
copy of the Barberini codex is borne out by the following facts.

Vat. gr. 1481 is a composite manuscript; our interest will only be focused on ff. 180r-201v + 181a,
191a. Santamaura himself numbered the first nineteen pages of this textual unit, in the upper external
corner and from 1 to 19. These numbers were partly deleted and replaced by the present folio num-

0 The additions at ff. 171-172 are apparently lexicographical material. As seen, relevant texts inscribed in the margins are also
found elsewhere in this manuscript.

Sometimes inappropriately called “finger-reckoning”: as a matter of fact, no computation is performed.

This illustration does not fit the description provided in the text: in the latter, numbers are assigned to specific and non-cu-
mulative configurations of all fingers of one hand, not to single fingers—and the configurations representing the numbers
from 1 to 5 (in which only three fingers are used) cannot in any way fit an assignment of digits from 1 to 5 like the one in
the hand depicted in the Barberini codex. Thus, the functionality of the diagram is very limited. It is only useful insofar as,
first, it instructs the reader about what each of the fingers is called and second, it indicates the succession in which the fingers
are dealt with throughout the text, namely, starting from the little finger and proceeding towards the thumb. In other words,
the diagram would rather suit the lexicographical needs of the reader, by extracting relevant vocabulary, than aid his or her
knowledge of finger-notation. Nevertheless, the inclusion of the diagram is worth noting as a visual aid. Among the available
copies of either Anonymus B or Rhabdas’ First Letter, such a depictio manus is only preserved in Barb. gr. 4 and in Vat. gr.
1481. By contrast, the De computo uel loquela digitorum in Bede’s De temporum ratione occasionally features hand dia-
grams and representations, as for instance in the 9th-century Vat. Pal. lat. 1449, f. 118v. In general, while there is a relatively
rich tradition of hand diagrams used as mnemonic devices in the Latin West (both in the context of finger-notation and of
the study of music), little is known of the Byzantine equivalent if such tradition indeed existed. A sample of late Byzantine
depictions of cheironomic gestures (indicating intervals and melodic figures) is discussed in N. K. MORAN, Singers in Late
Byzantine and Slavonic Painting. Leiden 1986.

This is ch. 10.1 of Mesarites’ writing: see G. DOWNEY, Nikolaos Mesarites: Description of the Church of the Holy Apostles
at Constantinople (Transactions of the American Philosophical Society 47.6). Philadelphia 1957, 866 (transl.) and 899 (text).
On the other hand, the recurrent use, in logistic and astronomical texts, Rechenbiicher, and Easter Computi, of kpateiv for
“keeping” a number in order to use it in a subsequent operation, does not imply anything as to a possible application of fin-
ger-notation. Even if the verb is sometimes qualified by expressions like &v yepoi “in your hands” (see for instance the Easter
Computus in Matthew Blastares’ 0vtaypo, 414-415 ed. G. A. RHALLE — M. POTLE, Zdvtaypo tdv Ogiov kal iepdv kavovov
TOV 1€ AYiOV Kol TOVEVPNL®V ATOGTOA®Y, Kol T®V 1Ep®V 0IKOVHUEVIKDY KOl TOTIKAY GUVOSMV, Kol TOV KOTO HEPOG GryimV
natépov, VI, Athens 1859, 31-518; we thank O. Delouis for pointing out this passage to us), and we must think that such
a qualification is understood in every instance, the point is that it is simply impossible to represent a 4-digit number, as for
instance an a.m. year date is, on the fingers of two hands only!—actually, this cannot even be achieved for 2-digit numbers
made of decads and units.

* The restoration of the codex makes it impossible to use Wood’s lamp.
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12 F. Acerbi — D. Manolova — |. Pérez Martin

bers. The first seven folios, ff. 180—185 (+ 181a) are a quaternion lacking leaf 6; the remaining folios,
most of which are glued on reinforcement flaps, are not organized in a consistent quire structure. The
bottom margin of f. 181v contains a depictio manus whose lower half has been cut off. One reads the
digits y 0 € on the fingers’ bases; the inscriptions are kvafog in the palm and, from bottom to top and
in front of each fingertip: *cut off fingers*, mapdpecov kai EnPatng, ceaxniog Kai pEGog; Ayavog,
avtiyep. On f. 181ar, a second depictio manus is present, traced on a paper rectangle glued on the
page. No digits are marked on the fingers’ bases; the inscriptions are kvafo¢ and, from bottom to
top and in front of each fingertip, pooy, Tapdpecog 6 Kai EmPatng, cedkniog 6 Kai PEGOG, ALYavag,
avtiyep. Folio 181av is blank.

Santamaura inserts all the corrections by copyist I in his transcription; see in particular, in our
apparatus to the text, the difficulties he has in reading the set of interventions in Barb. gr. 4, f. 177v.
Quite characteristically, Santamaura frequently comments on some features of his model.

On f. 189v, a first version of the table of numerals TAvOig dpiot tiig TOV ApOUNTIKOY GTOLYKEIWDV
kataypoefic is traced and is presently set out in a topsy-turvy manner. The table is deleted by two
pen strokes. In the external margin, one finds the Latin inscription ad maiorem intelligentiam, under
which the numerals in the last column of the table are repeated, the tremas characterizing myriads of
myriads (see item 19 on page 28) being more appropriately located. The same table can be found at
f. 190r.

Santamaura realized that the beginning of the addition and subtraction table was missing in
his model. Accordingly, on f. 190v we read the inscription 6 vdv Bipioypdaeog {s.l. rubro pictum
To(6vvng) 6 Zayktopavp(oc) €otiv m.1} edpdv &v Td moAod AvIryplem, 4o’ od T TapdV VEov
avtiypagov €€icodtal, dpyechot v tdV apBudv cvuvleoty dmd Tod T £KoTOVTAdIKOD GTOLYElOL,
80ev ONON éMhewéc eivar O PnOEV modadv Avtiypoagov, mpdg odv [[tnv]] teleioy copmApwoY
g cuvBEcEWS TOV APIOUNTIKAY GTOoLKElOV KaTEGTPp®GEY [[Thv vmoTeTaypévnv]] oikobev td mote-
TOYHEVA GTOLKELN THG GLVOECEMG, APYOUEVOS GO TOV HOVASMV Kol dEKAO®V OOV Kol HEPOVS TOV
£kaTovTadmv, Tod p kai 6. At the beginning of the sequence of reconstructed tables, we read the in-
scription éxatovtadwdv popiov. Every table on ff. 191r—191ar is headed 6 Biroypdooc; on f. 191r
this is followed by dpyn tiig cuvBécemg, in red ink. In a cell within the table on f. 191av, before the
beginning of the addition subtable for T (300), we read the inscription £ng dde & Tod PLpAoyplPov,
évteblev dpyetor 0 Tod Takonod dvirypdpov.

Santamaura thought that the table of addition and subtraction had to be completed. Thus, before
the end of the table at f. 192v, in two consecutive cells within the table, he writes dypt To0d€ Td £k TOD
aAaod avtrypaeov and évtedBev O PiAoypdpog dpyetor Kai mepl TdV puprddwv. The subsequent
ff. 192v—194v set out an addition and subtraction table for myriads, absolutely identical to the previ-
ous table apart from the standard presence of tremas denoting myriads. Every table on ff. 192v—194v
is headed 0 Biproypdapog; before the end of the table on f. 194v, in three consecutive cells within
the table, inscriptions §mg ®de o T0d PiAoypdgov || ex uetero exemplari téhog cuvbécemc Kai
apapéoewc || librarius uide in pagina 9 mepi ékfoAfic ftot Apopécems: Kol ApKel.

In the multiplication table, Santamaura corrects a repeated numerical order mistake of Barb. gr. 4;
he justifies his corrections by marking a red cross by the side of the faulty numerals and by writing in
the external margin 6 BipAoypdeog corrig. +18 pro B || +1c pro 1.¢ || +«d pro k.6 || +xm pro «,n || +A
pro A, B || +Ag pro A ¢, where each digit not preceded by the lower left stroke carries a superimposed
trema. On ff. 200v and 201r, corrections are effected by the marginal annotations librarius vz pro
o || @& pro oc || xu pro xo || wk pro yp ||; librarius Bp pro ap; and librarius y& pro yA, each digit
carrying a superimposed trema.

Most crucially, the last table contains, within a cell at the end of the first column, the inscription
desiderantur reliqua apud exemplare [[an]] antiquo desunt folii; and at the beginning of the sec-
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ond column, 6 8¢ dtmAodg Kol TPITAODS Kol EMEKEVA TOALUTANGIAGHOG Gel [[waet]] yiveral ovtec.
YaPIoaTm TO o PeTd Tod o, TO P petd Tod B, eita koi £i¢ Y. TO o petd Tod AmAod o, puetd Tod P Koi O
B et reliqua desunt. We shall see that the last words, which, unlike us, Santamaura was able to read,
provide a crucial piece of information.

All of this exactly fits the present status of Barb. gr. 4. For this reason, we shall not discuss the
readings of Santamaura’s transcription; we report in the apparatus those of his readings which help
in deciphering difficult passages of Barb. gr. 4. We also resort once to Par. gr. 2535. Morel’s text does
not present any relevant readings.

Our edition normalizes the punctuation: in a technical treatise, there is really no point in adhering
to Byzantine conventions in such matters. We adopt a “light” punctuation; in particular, short-range
correlatives p&v ... 8¢ are not separated by a comma. The text in Barb. gr. 4 employs the dicolon for
very strong pauses (frequently followed by a paragraphos; they are always followed by a conspicu-
ous blank space and by a rubricated initial letter); upper point for strong pauses (sometimes followed
by a blank space); lower point and comma (the latter quite frequently) for light pauses, and for sepa-
rating units of meaning in a sentence—as is common in Byzantine punctuation—, the items of a list
(the comma being subordinated to the lower point), and the result of an operation from the operands.
We did not find examples of commas used as diastolé. Oxytone words are barytonized before a light
pause. It is impossible to say whether the middle point is also used or not. In general, the copyist
of Barb. gr. 4 is also parsimonious with punctuation. By contrast, we retain the original convention
about the presence of movable ny and sigma and about the accentuation of enclitics. We put a para-
graph and a capital letter whenever the manuscript has either a title in the margin or a rubricated ini-
tial letter; because of this convention, and since all titles of the sections of the treatise are located in
the margins, we refrain from pointing out such characteristics of Barb. gr. 4 in our critical apparatus.
We also publish the tables and regularize the use of tremas; a standard shortcut is put into effect in the
tables: a single trema is superimposed to myriad numerals made of several digits; in principle, each
such digit should instead receive the trema. A trema over a numeral letter is replaced by an apex in
the present transcription; no apex is apposed to numeral letters as such. We generally do not correct
the text of Barb. gr. 4, but record the expected or required reading in the apparatus.

Sigla:

B  Citta del Vaticano, Biblioteca Apostolica Vaticana, Barberinianus gr. 4
V  Citta del Vaticano, Biblioteca Apostolica Vaticana, Vaticanus gr. 1481
P Paris, Bibliothéque nationale de France, gr. 2535
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171 TAPASOGIC GVVTOHOG KOl GOPEGTATT THG YNONPOPIKTG EMMOTAUNG PAOTN TOIG E0EA0VGL TOV TV
peteAfelv, fTig kal €yl obTmC.

Agl TOV PovAduevov PETEABEY TNV TOV ApOUdY EMGTAUNY TODTOV TOV TPOTOV TpoywpTicat:
TPMOTOV UEV HabEly moca otoyeln €iol T0 cupPfardopeva €ic avTNV Kol TOcOV APOUOV onuaivel
EkaoToV aVT®V, £lt0 TMOC SET TOVG APOOVG KpaTelv &v Toic duoi Yepoi, PHeTd TODTO TO TOPETOUEVOL
avth S1daydncecOar, gita Eavtdv eépova dodval 16 Thg VTodécemg oiovel couATL.

0. TEPL T TOV oTolyeimv EkOEcEmC

ototygia pev ovv giot Ta dnhodvia TV ToGOHTNTO Kol TO UETPOV EVOG EKAGTOL TAY APLOUDY
0T, AP YOECEMNOIKANUVEOTQPGTVL QYWY O, Kol TO pév o onuaivet &v, 10 B dvo, 10 ¥
Tpia, 10 § Téocapa, 1O € Tévte, 1O énionuov £E, 10 { éntd, 1O M OKTO, TO 0 dvvéa: todto péypig Mde
HOVESag KAAODUEY. TAALY TO 1 ONAOT d€Ka, TO K €1KOGL, TO A TPLAKOVTA, TO L TEGGOPAKOVTQ, |7, TO V
mevtnkovta, 10 § EENkovta, TO 0 EfdounKovTa, T0 T OYS0NKOVTa, TOVTL TO CNUEIOV> @ EvEVIKOVTO
TadTa péypt Todde Kakoduey dekddog. kol ovdig O p Ekatdv, T0 6 Srakdcia, TO T TPLKOGIN, TO V
TETPOKOOLOL, TO P TEVTAKOGLA, TO Y £EAKOGLA, TO Y EXTAKOGLO, TO HEYO ® OKTAKOGLOL, Kol O AEYOUEVOG
3 YopOKTIP EVVOKOGLO: TO TOWDTA 08 E£KOTOVIAONG TPOGOYOPEVOUEV. TODTO O& YPOUUTG® pev
VIOYPAPOUEVNG 0DTOIG YIAMAd0S dnAodoty 6oag Hovddag £dNAOVY Amovong ThHG YPOUUTS, 000 O
oTyu®dv émmibepévav poptddac. olov T pév o petd ypouufic arropévng otod kol AoEdg &ml T
APLOTEPA KOTOPEPOUEVTG ONAOT YIA1dda piov, TO B dV0, Kol T0 Aotrd dSNAOVOTL TGV GToLKEIDV 0VT®
MV ypapunv de&aueva yiAddag dnAlodot Tocantoc 660G EMAOVLY HOVASAS ATOVoNG THG YPOUUNG.
Kol ALY TO o Y®pig ThG YPUUUTSY Emtefeic®y ant@® 600 aTiypudv puopto dniol, kai to B opoing 6vo
popladoag, Koi to 7" Tpeis, Kol €Efc Opolme. €l 68 Kol mapobong THe YPOUUNG ETIKEVTOL Ol GTIYLOA,
T0TE TO0 VTOKEIUEVOV OTOXETOV HUPLAdOS ONAOT YIMOVTOSIKAG TOGOVTOS OG0 YIAMAdaS E0MA0V
U1 TOPOVGDV TV GTIYUDV. ;7 €1 0& EMAVO TAOV GTIYU®V ETepal TOAY TebDOL oTrypai, dOnAovoTt
LLPLAKIC EMBIOMGT TO GTOXEIOV TIV EVODGOV ODTR TOGOTNTA, Kol ETEPMV ETL EMTEDEIGDY OTIYUDV
70 a0TO AVOAGY®S GLUPNGETAL, Kol £TL ETEp®V, EmG AV VT’ ATEPIOG KOADOLTO TIG.

EKQpaotg Tod dakTLAIKOD HETPOL

'Ev 8¢ 1aig yepoi kabEEelg Tovg aplOovg oVT™S. Kol £V HEV Th) EDOVOU®, Al OPEILELS TAG LOVAIAG
Kol dekddag KpaTely, &v 0 T 6e1d TG EKATOVTASOC KOl YIAMOVTASAG S ToVG 08 EmEKeEva TOVT®V
apOpovg yapdTTeEY &V TIVL: 01 YOp EXES OMmG KAOEEELS €V TG YEPGT. GVOTEAAMOUEVOD TOD TPOTOV
Kol (Kpod S0KTOAOL — TOD HOMTOC KAAOVUEVOL — TOV O TETTAPOV EKTETAUEVOV Kol IGTUUEVOV
opbimg, katéyelg &v pEv TN aplotepd yeipi povada piav &v 6¢ tf 0e€1d yrhovtado piay. Tl
GLGTEALOUEVOL KO TOVTOL KO TOD HET’ AOTOV SELTEPOV OOKTUAOL — TOD TAPOUEGOL Kol ETPATOV
KOAOVUEVOL — TV 08 L0V TPIOV O EPNUEV NTAOUEVOV, KPOTEIS £V LEV TT) EDOVOI® dV0 &V OE Ti)
Se€1dl B. 0D §” o TpiTov GLGTEALOUEVOD — THTOL TOD GOAKELOD KOl LEGOV KEWEVMV — KOL TAV £TEPmV
300 TV 08 |7,, AomdV 800 EKTETAPEVOV — TOD Aryavod AEym Kol ToD dvtiyelpog —, eiciv Gmep
KPOTEIC &V pev Th Aoud v €v 0€ 1) 0€1d Y. TAAY GLGTEALOUEV®V TV VO — TOD HEGOV KOl TOPUUEGOV
fyouv 10D 3eVTEPOV Kol TPITOL — Kol TOV GAA®V VTV EENTA®UEVOV — TOD AVTiYEPOG AEY® Kol TOD
AMyovod Koi Tod POmTog —, €161V Amep KpoTelg &v pev i) Aol o &v 3¢ Tfj £1€pa 5. mdAv 10D Tpitov
ToD Kol LEGOV GUVEGTOAUEVOL KOl TV AOITMYV TEGGAPWOV EKTETAUEVOV, SNAODCIV AEP KPATEIS € €V
0¢ M) 6e&1d €. 0D EmParov AV ToD Kol SEVTEPOL GLUVEGTOAUEVOL KOl TAV AOWTMV NTAOUEVOV,
KPOTES €V UEV TH] EDOVOU® G &V O€ Batépy C. TOD LOMTOG TAAY TOD Kol TPMOTOV EKTETAUEVOL KOl
] TOAGU TPOGYAVOVTOG TAV 08 AomdV 1oTapévev opbiny, gioty drep koatéyelg C &v 8¢ T A
£, ToD devtépov mAAY Tod Kol TapApEGOV Opoimg EKTETOUEVOL Kol KAtvovTog dypic ol Ti kvddm
tedelmg TpoceyyHon KEWEVOL Kol TOD TPATOL, TOV 0& AOAV TPV — Tod Tpitov, Tod TETAPTOL KOl
TOD TEUTTOV, OOG |73, TPOEIPNTAL — IOTAUEVOV OPBi®V, TO YEVOUEVOV G €V HEV TH Aaid dSnAoln &v

55 touti 10 onpeiov P : tovti dein év eras. et [[..]] 10 onueiov add. s.1. m.1 B : todt0 6 €0t onueiov V
% des. P

57 kol Ty To o yopig T ypapudic s.l. m.1 B et teste V

¥ kol guovtadag s.l. m.1 B

5 depictio manus marg. inf. B
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8¢ Tfj 8e&1d M. 0BTe 0VV Koi ToD TpiTov OUOing YIVoUEVOD, KEWEVOV Kl TRV BALMV 5100 ToD TpdTOL
Kol 0EVTEPOL KOTA TO ATO oyTUa, &V UEV TR dprotepd dOnAodotv Evvéa €v O T AAAN 0. Tdhv ToD
avtixelpog MMA@UEVOL, 0yl &’ VTEPALPOUEVOD GALD TAAYImG TAG, Kol TOD AtovoD VTOKAVOUEVOL
HEXPLS v T® TOD AvTixepog Tpotép® ApBpm cvuméon €mg Gv yévntal olypotog oyijpo, Tdv ¢
AV TPIOV PLGIKDOS NTAOUEVOVY Kol i) Y OPLopEVOV A’ GAMA®Y GAAL GUVILULEV®V, TO TOL0DTOV
€V HEV T1] eLOVOU® ONAOT t &V 0€ T 0e&1d p. TAAY TOD TETAPTOL — TOD KOl Atovod KAAOLUEVOL
— &&nmiopévov n’ gvbeiog domep Ton ypappu® TdV 6& Aowmd®v TPIOYV GCUVNUUEVEV Kol TPOG THV
TOAGUNV OG €V SYNUATL YOVING DVTOKAVOUEV®V LIKPOV, TOD 08 AvTiyxEpog DTEPAV®D TOVTMV KEWUEVOD
Kol ouveyyvlovtog T® Ayav®, K TO TotodTov dnrol koi &v i) 6e€1d 6. oD Ayovod mdA koi Tod
AVTIXEPOG EKTETAUEVMS DTOKAVOUEV®V |45, KOl KOTO TO dkpov abTolg Eyyilovimv, TdV 6& Aowmdv
TPUDV EKTETAUEVOV KO GCUVIUUEVOV SVTOV OG ByovTol Tapd ThHG QUCEWS, A TO ToloDTOV ONAOT Kol
€V Th] £1€pQ T. TAAMY TAV TEGGAP®V EM° V0l EKTETAUEVOV KOl TOD AVTIYEPOS VIEP TOV ALYOVOV
domep yoppo KeWWEVoy kol Tpog to EEmBev amoPfAEmovTog HéEPOG, £v Ti) Aatd oNAoT K kai &v T1] de&Ld
V. TAAY ®GOOTOG TOV TE6oAPOV NTAOUEVOY Kat’ e0Oeloy Kol KeKOAANUEVOV TOD & AVTixELPOg
domep yaupo €mi tod Eowbev PEPOVG KEWEVOL £l T® 6T 0L TOD Atyavod, v OnAol Kai v Ti} ETépa @.
TOVTOV O 0VTMG EYOVTOV KOl TOD AYovod KUKMK®DG TA AVTiXEPL EMPEPOUEVOL Ayp1g AV TPpoGy Ao
T® HéEo® KovOOA® TOD TP®TOL Kol devtépov ApHpov 10 & dkpov Tod avTod Atyavod T@® oTndet
oouméon Tob Avtixepoc, & Aol Kol ¥. mAAY OUoimg TAOV TPIOV NTAOUEVOV — O KOl TOAAAKIG
EIPNKOUEY — GUVNUUEVOSG KEWEVOD KOl TOD AVTIXEPOS TM AYOvd Kol KOTO TO OKPMOVLYOV TOD
AVTiYEPOG EMKOEODS EMPEPOUEVOL TOD AyavoD, 0 ONAOT Kol . TAAY TOV TPLAV IGTAUEVOV G £V
|174: CYNUOATL YOVIOG KOl TPOS TNV TOAGUNY OT0ev PAeTOVI®V, TOD &’ AvTiyelpog Emdved ToD HEGOL Kol
TPITOL SOKTVAOVL T® TPITE KOVIVAW TQ TPOG i) PIln GVl T0D 0 TOD SAKTOAOL KEWWEVOD KOl TPOG TNV
TOAGUNV PUOGUEVOD, KOl TOD Ayovod ETAvV® TOD AvTiyelpog KEWEVOD Eml T® TPAOT® dpOpw ovToD
dpic 00 1O TovTOL EKPO® &Ml TG 6TNOEL SVUTEST TOD AvTixEpoc, dySonkovTa TO TorodTov dnAoi Kol
o. avdig TV xeipa modoicTod diknv cvoteilog, OpOiov dvrog Tod dvtiyelpog, Kai Tovg TPEIg EKTEivog
SOKTOAOVG, TOV O€ AMyavOVv AQEIS MG AT THG GLGTOATG TOD YpOVOOL £yEveTOo, TO TOODTOV GYTjLOL €V
HEV TR eDOVOU® Yepl dNAOT EvvevikovTa &v O¢ i) de&1d .

Ta 6¢ mapenoueva giot tadta EE TOV Ap1OUdV: TpdTOV EKOEGIC TAV GTOLYEIMVY, deVTEPOV GVVOEGICS,
TpitoV AQaipETLS, TETOPTOV TOAMATANGIAGIOC, TEUTTOV HEPIGHOG, EKTOV EVPECIS TG TETPAYOVIKTG
TAEVPAC. Kol TPl HEV THG £KBEGEMG TMV oToyElV glpnTar vovi 8¢ kol mepl TV GAA®V gipnoetat.

nepl ovvhécsemc. B

GUVOEGIC eV 0DV 80TV EVGIG 810 |4, Kol TPV AptOudy €ic £vOg mocdTnTa: 0lov &V Koi S0,
Tplor Y Kol y, ¢ ¢ Kol b, 1 LKOl €, 1€ 1€ Kal ¢, Ko- KoL Kol C, Kn* KN kol 1, AG- A¢ kai 0, pe- idov ta dvo
LETA THG HOVAS0G GuvTEDEVTA TOV TPt POV ampTioay, Kol TdA 0 Y Hetd oD v, ¢, Kol EERG.

nepl EkPoAfic. ¥

‘ExBoin 6¢ €éotv apaipeoic ittovog apBuod amo peilovog: del yap 60 péALmv ekPAandncecbot
gMattov Sel elvar tod dg’ o0 EkPaA{L}eton. Eotm 88 ko’ VmodeiEy EtL Podhopar APEAETY Gmd
TOV pe, 0- katoumdveton on AG: Kol TAALY OKTO Ao TV AS: KataAMumaveTot Kn: kol § amd tod
KN Aowmd Epevoy Ko Kol ¢ ToD Ko© AOuTd 1€ Kol €l T®V GAA@V 1) oot akoiovdic. dnAn 8¢ oot
yevioetat 1) T EkPoAN Kol 1) oOvOeSIC Ao TG Eunpocbev Top’ NUAOV EkTeONGOUEVIG TADANS, O ATO
00 copmtdtov [Todapundovg Eudbopey, AAAA 61| Kol O TOAAATAOCIAGIOGC.

nepl TOAMOTANGIOOUOD. O

60

ion ypoppii corruptum B : ion cvyypoppt V
xoi s.l. suppl. m.2 B

2 Gkpw BV : lege dxpov

8 Jevtepov ovvhesig marg. suppl. m.2 B

6
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ApOpog apbpov moAlamiactalew Aéyopev dtav, 6cal €iGlv &V aOT® HOVASES, TOGOVTAKIS |75,
ovvtedf] 6 mollamhactolopevog kol yévntai Tic &tepoc. olov &mi mapudelynotog, TETPAKIC T
TEGO0PA, 15 TEVTAKIG TA* 1, 1. ioTéov 68 OT1, OTav O avTOg APOOg £aVTOV TOAUTAAGLAOT), TOTE
0 YvopEVOG ApOLOG TETPAY®VOG 0TIV ioO6mAELPOg: OTa 08 APLOUOC TOV HoVAdL EAATTOVA £0VTOD
i peilova ToAATAOGLAGT), TOTE O YIVOUEVOG (TETPAY®VOG) £0TIV EMUNKNG: OTav 08 AplBpog EavTov
TOAOTAOGIAGT, £lT0 TOV TOAOMAOGI0GOEVTO THAY & aDTOC, TOTE O YIvOpEVOS KOBOG £0Ti.

€. mepL peplopod

Mepioog 0€ €otiv, Otav pepilovteg apluov mpog aptdpov okomduey Ti kAot povadt Tod map’
Ov 6 pepopog yivetar mPaidet, olov dtov TOV 1 €ml TOV ¥ pepilovieg Grondpey Ti £KAoTN HOVASS
oD [[8]] v émPairer: EmPBariovot 08 TEGGapEg LOVADES, EMEl Kol TPIG TG TEcoapa, 1. pepiletat O
Kol EAATTOV apipog mpog peilova- EvBa orkomeital €KAoty povadt Tod peilovog apBpod ti pépog
Hovadoc EmBardet. olov Btav oV & &mi tOV 1¢ pepilovteg cKomMuEeY Tl HéPog HOVASOC |55, kAo TOD
1¢ EmParier EmPArLel O€ TETOPTOV, EMEL TETPAKIS TO TEGCAPA, 1G — OGAL YOP HOVASES EMPBAAAOVGY
EKAoTN Hovadt Tod Eldttovog Tod peilovog €n” avtov peptlopévov, gic tocadta péEPN dStopelv oel
TV povéda tod hdttovog nt Tov peilova peplopévon kol vopiley Ekootov HOPLOV EKAGTN HOVASL
EMPAALe. Kol TOGODTO PEV TTEPL LEPIGLOD ECTMOGAV.

nepl TS (TETPAYOVIKTIC) TAEVPAG

[TAgvpa ¢ ToD pEV AANBoDg TETPpaydVOL AN GYXEGOV TAGLYV: O YAP TOAALATAAGLOGOEIS £9° EQVTOV
ap1OpoC kol dmotelécog TOV (TETphymvov) aptOpdy o0ToG £0Tiv 1) TAELPE adTOD. Tod 8& pry dAndodc
TETPOYDOVOL OV Padia €ig KATAANYY Kol d1066KOVTOG OTHY TVOC: 010 TOV Ttepl avTh|g Adyov €v
GALOIC ETOUIEDCOUEY.

dprotov &’ av € Kol mepl Thg Ta&ewc Kol ThG Avaroyiog TAV aplOudv ddafeiv. gicl on TOV
aplOpdv 1a&elg €vvéa, €k THg mepkoopiov Kol voepag £vvadog TV Wipnov €yovcatl, Kol dorep
gkelvar Tag EAAAYELS Ao ToD TPp®TOL Kol Aidiov pwTOg EYovoty, oVT® KAVTADO |- 01 Ap1OpoL €K
TG LOVASOG TNV YEVESY EYOVTEG KATA TNV TAEV aDT®V £X0VGL KOl TOG SUVALELS, Ol TPATOL TPMOTOG
Kol 01 HETATOL DOTATOV: TAVTEG 6 O EPMUEV ATO LOVADOG TV YEVEGLY EYOVGLV: 1| YOP LOVAG AplOUOg
0K 0060, YEVTIKY &0Tiv Ap1OudV, Tyn ovco kai pila kai dgoppr TAR0ove movtdc, ikdva cmlovco
Oeiov- Epotmpevol yop ti 6TV AplOUOg @apey cwpeio LOVAS®V T LOVAS®V GUVOESIG.

nepl TG Ta&ews TOV ApOpdY

Kol TPOTIoTN P&V TEEC Tac®dVY Apdudy ai povadec mepivkact, dsvtépa &’ ad ai dexddeg, Tpitn
ol Ekatovtadeg, tetaptn [[al] ] ythovtadeg, TEUTTN povadikol poptades, EKTn dekadtkcol puptadec®,
£BOOUN EKATOVTASIKOL LLPLADES, OYOON YIMOVTOSIKOL LUPLASEG, Kl EVVATY LUPLoVTOdIKOL LupLadec®’,
TEPALTEP® 0 TOOTOV TAEWY APOUDY 0VK E0TIV LPEIV. TPOTYEG ON OT®G Kol 1 TOVT®V Avoroyia
TPoywPeT? Taig Evvéa povaot povada piav mpooheig dexdda piov ETAPOOAS 0VKODV Kol TOAG
EVVEN OEKAGL |, 0EKGO pioy TPocOeic EkaTovVTAdn AVAAOY®G TEAEGELS, KOl £V TAig AOTOig TAEETT
TOV ApOudV 1 adT €oTiv dkoAovdia.

VIAPYOVCL 08 TAVTOV TAV ApOudV oi povadeg Oepélor Tpog v td&wv yop Kol KANow £vOg
EKAOTOL TOV APOUGV AT UGG EKAGTNG TAEEWMS TOV HOVAd®V Aaupdavels Ospéltov.

nepl Tod OBgpehiov avTdV

olov &1 B€Ae1g eOpeiv Tod 1 ko p &V Taic povact Oepéliov, LapPavelg Ty povada, fTig £6Ti Tpod
TOV PeT’ OV HOVAS®V, O Kol O 1 Kol p Tp@dTOL AptBpol TdV KoT™ aToVS VPICKOVTOL TAEEWV.
OoOVTOS TAAY Kol ToD K kol 6 BdBpov €otiv 1 dVdg, Kol TdV A kol T £0Tiv 1] TPLAG, TOV W Koi L 1)

¢ tasl.m1B

¢ novédis.l. m.1 B

nac®dv sic BV

aieras. m.2 B

€Kk dekadkol poptddeg marg. m.2 B

¢ 9yd6m — poplovtadikal popladeg marg. m.2 B
" wpoywpel] tpo— m.2 B
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TeTPAG’!, TV 8¢ v Kol ¢ €0Tv 1| TEVTAG’, TV 0¢ & Kol y M £€AC, TOV 0 Kol W 1 ENTAC, TOV T KOl ®
N OKTAC, TOV Q Kol ¥ 1 €VdG, kol éml Tov £ENG taEemv N avt péBodoc. tva 0& €mtl vTodelypaTog
COPECTEPOV YEVITOL TO AEYOLEVOV, |77, EGT® O TLNPOTRONG, A KOl EVVEVIIKOVTO TOGOG APOLOG YiveTal,
Kai oV dUVN Ppadimg €k TG dpadiog TodToV gVPETV. AdPmdV 01 AUPOTEPOV TOVTOV ATTO TAOV LOVAS®V
TOVG TOPOVOHOVG Kol icotayels aplfpovg, amd tod oukpod apBpod kai @avepod tov peilova
€VUPNOELS — TO VAP APAVES €K TOD QovepoD, Momep Apa Kai TO Evavtiov £k Tod &vavtiov, Toyiotnyv Exet
MV Stdyvoowy — Aopfdvetat 6€ avtl HeEv T@V A 1) TPLiG, vl 68 TV @ 1 Evvag (dvaroyodaot yap), ol
oLVTIBEEVOL dMAEKN TOLODGL LOVASOC. OVKODV Kol ol TPELG 0ekAdES LETA TAV O deKAd®V EVOVUEVIL
dv0 kol 1 TGt deKadag (yovv p Kal K), EXEN, OC TPoEPN eV, Tpoctedeiong Ti) Evvadt Lovadog
A dekOg AmoTeAETOL pio, Koi OVKETL 1 povadog™ €ktote TOV yvouevov apduov ovoudlopey,
AL deKAda pioy TaOTNV KAOAODUEV. O TOLODVTES ETEPAV APYNV THS TAV deKAOWV TAEEMS KOl TAALY
npootebeiong taig Evvéan dekaot 0ekad0g Ldc, ov[[KETL]] |77, OEKa™ dekddag TOV YvopeEVOV AplOUOV
dvopdlopey, GALL piov Exotovtada, kai &mi Tdv SAAmV Opoing. Aéyopey odv Tég 1 povadog dexddo
piov Kol piov dvada (youv 1 kai dV0), Kol Tag 1 dekadog Opoimg EKaTovTada piav kol piov eikado’,
fTot pK. 1 AT € Kol &v TOiC AAAOLG AkoAlovBia, Kiv €ig ATEPOV dENOGELE TPOYWPETV.

Appave 8¢ kol Etépav pEBodov KOOOMKNV €lg TavTOg TOALOTAACIAGUOV AplOuod TAV
TPOTEPMV KAVOTPETEGTEPOV Kol Do TEPAY Kol (BOG TEP TL TAOV GAAWV EIMETV EMoPpAyIoUa o1
EMOGTNHOVIK®OV Kol GILOGOPOV KOVOVIKGOV MYV EkTefeévny, fTig kai oty adn.

pébodog povadmv

Al povadeg aAAoig ovvtiBéuevar kol molhamiaciolopevar yevwdol’® povadog’ ki’
dekddac™. olov® mg &v vmodetypatt £EaKig to ¢, pP. 180D o pév ¢ kol { povadeg gici mavimg, Kol
ToALOTANGLOGOETGOL ETEKOV TOV TECOUPOUKOGTOSVOV APOUOV, OG EGTL TECOUPES |75, OEKAOES KOL SVDO
LLOVAJEG.

[T ai povadeg petd v dekddwv ToAlamAactalOpeval TO0DGT dEKAJOS Kol EKATOVTAdNG. Kol
Opa g yivetat. EGKIG TO 0, VK. 1000 Ta PEV EE giol povadeg T 0& 0 HeKAdES, Kol ETEKOV TAL VK, O €101
TEGGOPES EKATOVTAOES Kal 000 dekddes, Kal 1) Amodel&lg aAnomg.

Al 88 povadeg petd IOV Ekatoviadmy moodotv £katoviddag kai yiioviadag. olov EEAKIC T,
00. &yelg T pev EE povadog ta 8¢ y EKaToviadag, o yévvnoay tov | 00. Kol €iol TAvTmg TA HEV O
YMAdES & T O 6 0V EKaTovVTades, Kol AANONG 1 Amode&Ls.

Koi av01c oi povade émi yddwv petpodpeval yevvdot (IMovTadag Kol povadicig poptédag:
g€axig yap ta C tetpokicuipla Sioyidla yivovtat. idob ta pev €, g TOAAKIC sipfjKapEey, LOVADdESG
glol 0 0¢ | yIMovTadeg, Kol AmETEAEGAV| g, EK TOD TOAMATANGIOV TAG & HVPLASOG KOl T dloyiAaL.
Kol OpoAoyovpevoy 8TL Ta 6 povadtkal puptadeg €ict & Ta 6¢ P ythovtadec B, kol dSijAov & ti aAnbng
€0TL TPOG TAVTA 1) LEB0SOG.

Metd 6€ puptadmv €mi PEV TOV HOVOIIKMY HUPLAO®V TO10DGT SEKAOIKAG KOl LOVAOTKAS LLPLAOAG,
EMi 0& TAV SEKAOIKMV, EKOVTOKOOIKAG Kol OEKAOIKAS, Kol &Ml TOV dAA®V KoTd TNV dvaroyiov fiv
EIPNKOUEY.

7

1eTpdc] e mevtdg fecit m.2 B

T®V 8¢ v — mevtdc marg. m.2 B

1 povadog e corr. m.2 B

déxo marg. m.1 B

gikada] i fecit e de— m.2 B

ante yevvdot add. mote pev marg. m.2 B

post povadog add. *legi nequit* dg to TpLaKic T v, O marg. m.2 B

Kol eras. et scr. mot€ s.1. m.2 B : in textu mote 8¢ V

post dexddog add. povov s.l. m.2 B : in textu povov dein spatium 12 litt. et in marg. puto dro to o, o puto disedxic to B, o,
dein in textu tprocdkig ta v, 0 V

post olov add. Mg TO TETPAKIC T €, K. KATAYPNOTIKAOS £0TL Kol (¢ £mi 10 TAeloTov Hovadag Kol dekddac. 6 avTdg 88 Adyog
Kol €i¢ Toc Aowmdg Théeg TV apdudv StaPcetar dvaldymg marg. m.2 B : ante olov in textu O TO TETPAKIC TY €, K.
KOTopNnoTik®dG 0& kabmg Ent 10 TAEloTOV Hovadag kol dekddag. 6 aTog Aoyos KTA. V
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péBodog dekadmv®!

Al [[88]] Sexddec & dAMlarg kai avtar morlamAactaldpeval Yev®doY EKaToviddag Kol
YMovTadog. olov &mi mopadeiyporog EEnkovidkic Td m, dm. 180D mhvimg To pdv & kol T Serddeg
€lol 10 0 |0 €101 & YIMAdEG Kol TG ® EKATOVTAOEG 1. HETA O& EKATOVTAOW®V Ol OEKAOES LETPOVUEVOL
mo1odG1 yMovtadag kol povadikig poptadoc. oiov [[te EBSounkovia]] £BSopumcovdkig T », ¢ Y.
HETA YIAMOVTAd®V 0& ToloDG1 LUPLEdag LOVOSTKAS Kol 0EKAOIKAS, MG TO T 0, 0B .

170 HEBOOOG EKOTOVTAS®V

Al éxatovtédec dAMAaIg ToAAUmANGIALOHEVOL TTO10DGL HOVOSIKAG HUPLASOG Kod Sekadikdg. olov
TETPAKOGOVTAKICY T Evvakdotia, A'C . €lol YOOV TO HEV U Kol ¥ EKATOVTASEG TO 0& A dekddec kai
Hovadec®.

Metd 88 iMddmv dmapdpovpeval Toodot puptadac dekadikac kai ékatovtadikd. olov EEako-
GOVTOKIG T 1), VT LUPLAOES.

péBodog YIMovTadmV

Al yihovtadeg kol avton dAMAag ToAlamAactalopeval Tolodoty EKATOVTAdIKAC HVPEdaS Kol
YMOVTOdIKAS. E6Tm G0t Kol ToUTo Ko’ vrddel&y Eml mapadeiypatog obtmg. Entdric yhovtakis G,
TETPAKIOY AL EVVOKOGTOL LUPLASES. 100V TA HEV  Ckal {yih{ovt}adec® eiot, kai moAlamlooiacOsiont
aneyévvnooay TG 0y, Kol dSfiAov Aomov og Tavtayod aAndng evpédn 1 nebodog.

Ei 8¢ péypig ameipov 10v molhamdacioopov Enekteivnc kol popiadog €mt popladog aptopeiv’,
T0G TPOYpopeicas pebddovg opeilelg kpatelv Kol dvaroyilecbor g del- ikava 0& TadTo TAVTOG
olpaLL TOTC €D PPOVODGL EGTMGOY TPOG KOUTAAWLV. | 70,

TAvOig apiotn Tiig T@V apOunTIK®V GTotYEI®V KaToyPaUPTg

0 Q ks L 6 Q ) 6 6”
n n ® M n 1 ® n n”’
S o v .G g o’ v ¢ &
S & X S ¢ & X S g’
€ v [0) € € v’ 0} € g’
d 1 v 0 & n v’ o [
Y A T Y Y ’ A T y y rr
B K o B B K’ o B B
o 1 p o o v p’ Lo o’
Hovéideg Sexade éxarovtadeg | yihoveadeg povaé}u(m Bsmfélml smvro,&ml xl}»lOVTfX.blK(xl Hvptovekig
HopLadeg HupLadEg HoPLadEg HUpLadEg HUPLadEG

8

Kol €11 Ekatovtadog opod kai ythovradog add. marg. m.2 B
TeTpakocovTdkic BV : puto tetpakociovtdkig marg. V

derdoes Kol povadeg BV : lege dekaducal pupladeg koi povadikoi
éntakigs.l. m.1 B

—ovt—s.l. m.2 B

énekteivnc] € fecitex am.1 B

apueic V : apbpueiv B
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A COMPARISON OF ANONYMUS B AND OF RHABDAS’S LETTER TO KHATZYKES

Let us first have a detailed look at the structure of Anonymus B. Titles, numbering of the sections, and
rubricated letters induce the following partition'®':

1) Overall title mopadooig GVVIOUOC KOl COPESTATN TG YNONQEOPIKNG EMGTAHUNG PAGTN TOIG
€0éhovot oty petebelv, fitig Kai &xet obTmg “concise and most clear exposition of the com-
putational science, very easy for those who want to go through it, which also is as follows”.

2) Short preface outlining the contents of the treatise.

3) Exposition of the numerical notation with Greek numerals. Title mepi 1fic T®V oTOYKEI®V
ékbéoemg “on the setting-out of digits”. Letters representing thousands receive a lower left
slanting stroke, myriads receive a superimposed trema (namely, a pair of dots); these two addi-
tional signs can be combined or iterated (that is, by superimposing tremas)'??. Several examples.
This section is assigned number 1 in the margin.

4)  Very long exposition on how to represent numbers from 1 to 9,999 on the fingers of the hands.
Title Exppoaocic Tod daxtvAkod péTpov “description of numbering on fingers”. Several exam-
ples.

5) Transitional sentences introducing the six mapenopeva “concomitant properties” of numbers'®:
these are the setting-out of digits (this is sect. 3) and the five basic operations, extraction of
square root included.

6) Very short exposition mepl cuvBésemc “on composition” (namely, addition). Mainly paradig-
matic examples, cleverly conceived: the numbers from 1 to 9 are added in succession. This
section is assigned number 2.

7) Short exposition mepi EkPoAfic “on decurtation” (namely, subtraction). A definition and some
paradigmatic examples, cleverly conceived insofar as they amount to a partial conversion of
the sequence of additions in sect. 6; final reference to the addition and subtraction table (called

10

An item numbered X in the list will be referred to as “sect. X”.

Recall that the Greek numerical notation (see M. N. Top, The Alphabetic Numeral System in Attica. ABSA 45 [1950] 126
—139) used in scientific texts is decimal but not positional, that number “zero” does not exist (but a sign for the “empty place”
was used), and that the numbers from 1 to 999 are denoted by the 24 current alphabetical letters plus three additional ones,
namely, letters ¢ (digamma, that in Byzantine manuscripts and in modern editions is always represented by the sigma-tau
ligature known as stigma, almost identical to a form of digamma itself), ¢ (koppa), and 3 (sade or sampi). These 27 letters
are divided in three groups of nine, denoting in succession the units from 1 to 9, the decads from 10 to 90, and the hundreds
from 100 to 900. Specific signs are added to the same digits to denote higher numerical orders, as Anonymus B explains:
thus, dyx0 is 4629. A slightly different notation can be found in the multiplication tables ascribed to Andronikos Doukas
Sgouros (PLP, no. 25048) found in the manuscript Milano, Biblioteca Ambrosiana, E 80 sup. (Diktyon 42703), ff. 179r—195r
(see also Vat. gr. 1058, ff. 41r—52v, without the ascription); they are affected by a systematic notational mistake (the author
did not realize that a myriad of myriads coincides with ten-times-thousand myriads), run as far as 10°x10°, and are followed
(ff. 195v—196r) by a tabular set-up of the names of the numbers associated with each numerical sign. In Sgouros’ notation,
myriads are denoted by a superimposed trema, myriads of myriads by a single superimposed dot. Further, an autograph
scholium by Neophytos Prodromenos (PLP, no. 19254) in Par. gr. 1928 (Diktyon 51555), f. 15r, expounds a numerical no-
tation with Hindu-Arabic numerals of the Eastern type: zero is not used; tens, hundreds, etc. are noted by superimposing a
suitable number of small circles above the figures for units (P. TANNERY, Le scholie du moine Néophytos sur les chiffres Hin-
dous. Revue archéologique, 3¢ série, 5 [1885] 99—-102, repr. Ip., Mémoires Scientifiques V. Toulouse—Paris 1920, 20-26).
Of course, this amounts to not understanding that Hindu-Arabic numerals must be used positionally. Two short tabular texts
on numerical notation adopting this convention are in Marc. gr. Z. 323, f. 487r—v; they are edited in J. L. HEIBERG, Byzanti-
nische Analekten. Abhandlungen zur Geschichte der Mathematik 9 (1899) 163—174: 172—174. Partitions of the 24 letters of
the Greek alphabet according to their numerical values are in Par. suppl. gr. 920 (Diktyon 53604), f. 1r—v (10th c.).
Anonymus 1252 (and hence also Planudes in his Great Calculation) and Rhabdas in his Letter to Tzavoukhes also refer to
such a hexapartition: ALLARD, Premier 80.28-31; ALLARD, Planude 33.23-28; TANNERY, Notice 118.15-23, respectively.
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tavia)'™ that the anonymous says he himself (map’ fudv) has set out before (EunpocOev). This
section is assigned number 3.

Short exposition mepi moAlomAactacpod “on multiplication”. A definition and some paradig-
matic examples; definition of square, oblong (émyunkng), and cube numbers. This section is
assigned number 4. We must stress that, in this and in the subsequent sections, no calculations
are worked out: the “paradigmatic examples” simply amount to providing the operands and the
result of the operation, and to checking that they fit the definition.

Short exposition mepi pepiopod “on division”. A definition and some paradigmatic examples;
division and “parts” of numbers. Dividing a greater number by a lesser one and vice versa;
analogies between the two operations. This section is assigned number 5; it is the last section to
which a number is assigned.

10) Very short exposition mepi TH¢ TETpAYOVIKTG TAELPAG “on square root”. The author simply

declares that it is not an easy task to grasp it for non-square numbers, even with the help of a
teacher, and for this reason he has treated the issue elsewhere.

11) Transition to the subsequent sections; no title. Arithmologically-oriented remarks on the monad

and on the fact that there are only nine numerical orders.

12) Short exposition mepi ti|g T6Eews 1OV dpBudY “on the ordering of numbers”. Structure of the

decimal system as far as the 8th numerical order, namely, the myriads of myriads.

13) Long introduction on the structure of the system of numerical orders; title mepi 10D Oepeiiov

avt@®v “on the base of them”. The “base” of a number (mvbunv in the Neo-Pythagorean tradi-
tion) representing decads, hundreds, etc. is the monadic number corresponding to the multiplic-
ity of decads, hundreds, etc.: thus, 6 (4) is the base of p (40). The introduction of the sign for
zero and the resulting positional notation trivialize the whole affair: to us, the base of a number
representing decads, hundreds, etc. can be immediately read from its representation as a numer-
al. A long, basic example of addition of non-monadic numbers using their bases. Final transition
to the subsequent sections, which provide a methodical exposition of how to multiply a number
of a given order by a number of another order.

14) Long exposition on multiplying monadic numbers by themselves and by decads, hundreds,

thousands, and myriads. Title pé6odog povadwv “procedure for units”. One example each. The
two numbers multiplied in the examples always have the “bases” 6 and 7.

15) Very short exposition on multiplying decadic numbers by themselves and by hundreds and thou-

sands. Title pébodog dexdowv “procedure for decads”. One example each.

16) Very short exposition on multiplying hundreds by themselves and by thousands. Title pé6odog

éxatovtadmv “procedure for hundreds”. One example each.

17) Very short exposition on multiplying thousands by themselves. Title péfodog ytioviddowv “pro-

cedure for thousands”. One example.

18) Explicit: one might go on indefinitely but what has been said will suffice for the astute reader.
19) Table setting out the digits of the numerical orders from monads as far as myriads of myriads,

according to the description in sect. 3. Title mMAvOig dpiot g TOV APOUNTIKOV GTOLYKEIWDY
Kkataypaeiic “best block-diagram of the arithmetical digits”.

20) Tables of addition and subtraction'® and of multiplication of numbers, the latter in order from

104

105

units to myriads. The tables are in fact organized as one single table, partitioned in ctdcelg “in-

This loan word is not uncommon in Byzantine writings; in technical treatises, it scores for instance 16 occurrences in Chio-
niades’ Syntaxis Persica.

These two operations are set out in the same table, since it is enough to read the table “from opposite sides” in order to shift
from addition to subtraction. Of course, some dispositions of numbers are better suited to represent a table of additions,
others to represent a table of subtraction. We shall see that Rhabdas modifies this table.
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stalments”. The leaf containing the beginning of the series is missing. A final table possibly set-
ting out multiples and submultiples of the numbers within the decads, endowed with a very short

prefacing text, was probably contained in f. 186v (severely faded away) and in a missing leaf.

If we compare the text in Barb. gr. 4 with Rhabdas’ First Letter, it is apparent that the latter pre-

sents some conspicuous additions, some minor additions, two radical rewritings, several systematic
changes, and a modification in the layout of the table of addition'®. We adopt such a lexicon to de-
scribe the variant readings between the two versions of the text for the sake of definiteness; of course,
this does not beg the question as to what the original version of the text is. The case will be argued
in more detail in the following remarks; we shall see in particular that Rhabdas deftly inserted some
of his additions without perturbing the syntax of the host sentence. Here is a list of the main variants;
we refer to our text above and to the pages of Tannery’s edition of Rhabdas’ First Letter.

106

107

108

10

°

e Addition to the title: 86.1-4, oyedwaodeica £v Bulavtidr 11 Kovotavtivov, mapd NucoAdov
Yuvpvaiov Aptoafacdov apuntikod kol yeopétpov tod Pafdd, aitnoel tod moveeBactov
Emi TV denoemv kupod [N'empyiov T0d Xatlvkn. Thus, Rhabdas added his own name and the
one of the addressee; thus, effectively appropriating the text.

¢ A long addition to the preface (sect. 2), amounting to its whole initial segment: 86.6—17 from
v MNAwotv to kKai o€ kai. This mainly consists of a verbatim “quotation” of the very begin-
ning of Diophantos’ Arithmetica. The quotation can be found, always in liminal position but
with a variation in the extent of the transcribed passage, in both of Rhabdas’ Letters'”’. The
original sentence in Anonymus B is modified as follows'*®: 6l tov fovAdpevov peteddeiv
NV IOV ApIOU®V EMGTAUNY TOVTOV TOV TPOTOV TPoY®PTical — [... obTt® €] d&l [Tod Epyov
npotepov dpEachat Kai o kai] TOV fovdopevov peteAbelv Ty 1@V apludv Emotuny todtov
Tov—ponov-rpoyophioot. The Diophantine “quotation” entirely precedes the sentence intro-
duced by obto.

e A short addition to sect. 3: 88.24-25, from @ ki to ap1Opove.

e A short addition to sect. 3: 90.2-5, from €vtebbev to Gypt TOV 3.

e An enrichment at the end of sect. 3: 90.9-11. The original sentence is modified as follows: kai
ETéPV ETL EMTEDEICDV OTIYU®V — [0G Kol SUTAAC, TTOL LUPLOVTAKIG LUPLOVTOIIKAS, HUPLASOC
katovopdalopev], kai [££fg Opoimg Kot TpocOnknv] Etépov-Etténttedets®dv oTyUdV, [TPITALS
Kol TeTpoamAdG Aéyovteg: kai] &t Etépag [T10évTec].

e Addition of fjtot dpapécemg “that is, removal” to the title of sect. 7'%°. The addition amounts
to a categorial mistake since Anonymus B defines “decurtation” as a species of “removal”.

e Elimination of mwap’ Hudv “by us” in the reference to the table in the final clause of sect. 7.

e A long addition at the end of the section on division (sect. 9): 100.1-10. The addition repeats
what precedes, adding a further, trivial case: division can occur greater by less, less by greater,
and equal by equal.

Since Tannery did not edit all tables accompanying Rhabdas’ First Letter, we compare the tables of Anonymus B with those
in Vat. gr. 1411, ff. 12r—13r. As seen in note 16, this manuscript is the best witness of Rhabdas’ First Letter.

TANNERY, Notice 86.6—15 and 118.3—10, respectively, to be compared with P. TANNERY (ed.), Diophanti Alexandrini opera
omnia cum Graeciis commentariis. I-II. Lipsiaec 1893-95, 1 2.3—17 and 2.3-13, respectively (Rhabdas just modifies some
of the seven words opening the Arithmetica). Thus, the “quotation” in the Letter to Tzavoukhes is included in the one in the
First Letter. In his Letter to Tzavoukhes, Rhabdas also mentions Diophantos: TANNERY, Notice 118.14-15.

Here and elsewhere, the added text is within brackets, possibly replaced by three dots; the deleted text is struck out.
Planudes adds the same word to the title of the corresponding section of Anonymus 1252: compare ALLARD, Premier 82.8,
and ALLARD, Planude 39.21.
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e A long addition constituting the bulk of the section on square root (sect. 10): 100.15-102.7

from kata pev 1o to Aemtopepéotepov. The way this addition is operated is particularly clever:
the anonymous declares that extracting square roots of non-square numbers is not easy; for
this reason, he has dealt with the issue elsewhere. Rhabdas splits the sentence and makes it
divaricate by inserting in the middle the procedure for computing a first-order approximation
of a square root—what he declares to be not easy is now a method for getting a higher order
aproximation; for this reason, he has dealt with the issue elsewhere. The original sentence is
modified as follows: «mAgvpdy T0D 8¢ pn AAnBodg TeETPay®VOL OV Padiar €1g KOTAANYY Kol
S1OAGKOVTOC TNV TIVOG: 010 TOV TTEPL DTG AOYOV €V GALOIS ETOUEVGUUEY — (TTAEVPO TOD
O U aAnbodg TETpaydVOL [KOTO UEV TO TAVTN TOYVUEPEGTEPOV YIVETOL OVTMG ... KOTA OE TO
dyav Aemtopepéotepov] ob padia €ig KatdAnyy kai 61046KOVTOG DTNV TVOS: 10 TOV TePl
aOTHG AOYOV &V GALNOIC ETOUIEDCOLEY.
At the end of sect. 12: after 104.2 ap1Oudv. A sequence divided between two clauses is elim-
inated, but the resulting sentence is perfectly formed: xai év taig Aowraic tdEect OV ApOudV
; 5&-Te6 v Dv-oit roecHettéxtot: Tpog [yap]
v ta&wv yép kol kKAfjowv ktA. Note also the yap shifted to a more canonical position.
A radical reconceptualization of sect. 13. By means of a series of appropriate interventions, the
example is transformed into a multiplication of numerical orders using their bases. Rhabdas’
intervention trivializes the text: he removes an example of a kind not to be found elsewhere
while providing one of a kind that will figure again in the subsequent exposition. The two ver-
sions of the end of sect. 13 are here set out in parallel; our text is at lines 131-145, Rhabdas’
at 104.11-24. The syntagms that Rhabdas simply modifies while retaining their function in the
clause are in italics; the sequences that are not found in the other version are underlined.

LU O U U/LUP O00T 0O [LTOVUO

VU

Anonymus B

fvo 8¢ éml Vmodelypatog ocagéotepov  yévntol TO
Aeyouevov, éot® O TL NpOTONG, A Kai évvevikovia TOGOG
apBpog yiverat, kai ob dvvn pediong €k g auadiog todTov
€VPELV.

APV 0N AUEOTEPOV TOVT®V ATO TAOV LOVAIWY TOVG
TOPOVOLOVG Kol 160Tayels aplipodc, amd tod GUKpod dapt-
Opod kai avepod tov peilova edPNOELG — TO YOP APOVES EK
00 Qavepod, Gomep dpo Kol T0 Evavtiov €k oD Evavtiov,
toylomyv €yl TV ddyvooy — Aapfdvetot 0& avti pev tdv
A M TpUdG, avti 8¢ TV ¢ N évvag (Avaroyodot yap), ol Guv-
TI0épEVoL dwdera TOLOVGL LOVAOOG:

0oUKODV Kol ol zpels deKddeg Hetd T@V 0 dexddwv évoo-
uevar 0o Kol 1 mowdol dekadag (ffyovv p kal k), €medn,
O¢ mpodpapey, mpootedeiong Evvadt povadog pidg deKag

Rhabdas

iva 8¢ €mi Dmodelypatog capéotepov yévntal 10 AEyo-
pevov, £ot® O TL NP ONG, Tprakxovtdkic Ta 9 TOGOG APONOg
yiveton, Kai ov 0V mavtog padimg €k Tig apadiog todtov
EVPELV.

roPov Om €& ApeoTEPOV TOVTOV OmO TV UOVAJIKDY
TOVG TAPOVOLOVG Kol i60Tayelg ptdpovg, md Tod oHIKpoD
apOpod kol eavepod tov peilova ebpoeg — TO YOp APOVES
€k T0D eavepod, Bomep dpo. kol TO Evavtiov €k ToD évavtiov,
toylomyv €xel TV ddyvooy — Aapfdvetat 8¢ avti pev @V
AN TPUAG, avti 68 TdV @ 1 évveds (Avaroyodot yap), ol kol
TOAAOTAQDG GuvTiBéuevol S motodot dekddag kol povadog &,
fiyovv { kai k-

oVKoDV Kol ol y dexddeg petd Tdv O dexddwv uetpoduevar
x ki { molobowv ékaroviddag, ftor , Py, Eneimep ol dekadikol
apfpol petd tdv dekodikdv apudv molomiactalopevot,

amoteleiton pio, Kol oVKETL 1 HOVASAG EKTOTE TOV YIVOLEVOV

£KOTOVTOSIKOVG TO10DGL Kol Y1AtovTadikovg kol €Tt €€ appo-

apBpov ovoudalopev, GAAL dekddo piov tavTny Kohoduev,

TEPMV LIKTOVG MG €V 101G £peiig Inrwbnoetat.

O¢ molodvteg ETépav apynv Tig Tdv dekdadov théemg Kol
ndAv mpootebeiong toig évvéa dekdot dekddog g oVKETL
déka dekadag TOV yvopevov aptipov ovoudlopev, GAG piov
éxotovtdda, kol £mi TV BV duoimc. Adyousy odv Tic 1B
povadag dekada piav koi piov duddo (fiyovv t koi 800), Kol
106 1§ dekddog opoime, Ekartovtada piav kol piov gikdda, ot
pK. 1 a0 8¢ Kol v 1oig dAhoig akohovbia, Kav &ig dmeipov
JeNCELE TPOYMPETV.

AdpPave o0& kol Etépav uédodov kaboiikiy €lg TOvVTOG
ToAATAaGIOc OV AplOpHoD KTA.

AQUBOvE TOIVOY IPOS TGS TOI00TAS EXEPWTNOEIS Kl Emi-
Aboeig kabolikny uébodov gig TovtOG MOANUTAACIAGHOV GpL-
0o KTA.
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A radical rewriting, with expansions and many more examples, of sects. 14—17"°. Such a
rewriting is also motivated by the fact that the denominations of the numerical orders, which
Rhabdas modifies (see just below), occur very frequently in these sections.

Systematic modifications can be found in the titles of the sections and in the inscriptions of the
tables (most notably by eliminating the numbered references to the “instalments”).
Systematic lexical modifications include disposing of the word dkoAovBio “consequence,
chaining” and, first and foremost, modifying all denominations of numerical orders from
povadeg, dekadeg, Ekatovtades, “units”, “decads”, “hundreds”, etc. into povadikoi apifuoi,
dekadikoi apdpoi, Exatovradikoi apdpoi, “unitary numbers”, “decadic numbers”, “centenary
numbers”, etc.

Specific lexical changes, all amounting to corrections or to lectiones faciliores: gvwvou®
(line 27 of our edition) — Aowd (Tannery’s page 90.15); étépa (38) — de&id (92.7); onhoi
(51) — yepi onuaiver déka (92.26); Ton ypouud] (52) — 1 ypaupa (94.2)"'; ictapévov (65)
— cvvnupévag vrokhvopévev (94.23); dkpo (69) — dkpov (96.2)"'%; Epcvav (84) — obv
(96.23); axolovbio (84) — pébodog (96.24); Aéyouev (88) — Aéyeton (98.2); (teTpldymvog)
gotilv Enymkng (92) — apBuog Etepounkng Aéyeton (98.8)'3; énei (97) — émnedn (98.16);
mpoteg (112) — mpdtepov (102.16); éninpwoag (121) — €roincag (102.27); insertion of
three coordinants 6¢ (cf. lines 130—131 and page 104.9—-10); insertion of mévtmg and &€& (cf. line
133 and page 104.12-13).

The table in sect. 19 is eliminated.

The layout of the addition and subtraction table in sect. 20 is radically modified. To understand
how this is done, recall that an addition or subtraction table such as those set out in our treatises
only features values of monadic numbers, decads, hundreds, etc., as operands without mixing
them: we thus never find 327 (t«{) added to 12 (1), or 100 (p) added to 50 (v), but 10 (1) added
to 90 (9), etc. In Anonymus B, a self-contained tabular unit of the addition and subtraction table
is so framed: first column, a sequence of equal numerical values; second column from top to
bottom, all numerical values starting from the one set out in the first column until the last num-
ber before the next numerical order is reached; third column, their sum; fourth column (in red),
identical to the first column. In this way, the self-contained tabular units of such a table pro-
gressively reduce their length from nine items to one. Rhabdas modifies each self-contained
unit in the following way: first column, a sequence of nine equal numerical values; second
column from bottom to top, all nine consecutive numerical values following the one set out in
the first column, even if they are numbers mixing two numerical orders; third column, their
difference; fourth column, identical to the first column, but each time the number of items set
out is reduced by one''*. In this way, the self-contained tabular units of such a table are all of
equal length. Thus, if read left-right, the table of Anonymus B is an addition table, Rhabdas’ is

1% Rhabdas’ text also seems to retain traces of the reviser’s correction at f. 177v.

The reading in Anonymus B is hardly meaningful and almost certainly a mistake.

The reading in Anonymus B is ungrammatical and certainly a mistake.

113 No occurrences of émunkng in this sense are found in the Greek mathematical corpus; note that the adjective qualifies the

111

112

word “square”. It is standard Neo-Pythagorean doctrine that a £tepounkng is a number of the form n(n + 1): Theon of Smyr-
na, Exp., 26.21-22 ed. E. HILLER, Theonis Smyrnaei philosophi platonici expositio rerum mathematicarum ad legendum Pla-
tonem utilium. Lipsiae 1878; Nicomachos, Ar. I1.17.1 and II.18.2; Tamblichos, in Nic., 74.19-23 ed. E. PisTELLI, lamblichi

in Nicomachi arithmeticam introductionem liber. Lipsiae 1894 (= 4.76, 142.33-35 ed. N. VINEL, Jamblique, In Nicomachi

Arithmeticam [Mathematica Graeca Antiqua 3]. Pisa—Roma 2014). This is the designation retained in Chis. R.IV.20 (see
note 16 above).

14 Thus, we find nine a, eight B, seven v, and so on.
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a subtraction table, with the minuend placed in the second column. Let us compare the addition
and subtraction table for 300 (t) as an example:

Anonymus B Rhabdas

x

]

®

)

o

,op
ac

A ad a a a aqa
A ad a a a4aqa
A ad a a a aqa

v e €xXs6 c A

A A daAadaaaad4aaq
P a4 a4 cexXR< g v

¢ Elimination of the last nine entries of the table of multiplication; these are the ones in the table
at f. 186v of Barb. gr. 4.

e Santamaura’s transcription confirms that on f. 186v of Barb. gr. 4, before the table of multiples
and of partition that very likely completes Anonymus B, no reference is present to more com-
plex expositions of multiplication and division to be found in the ‘Tvowm peydin yneopopia
“Great Indian Calculation”, as we instead read in Rhabdas’ First Letter'',

The character of the variant readings listed above makes it certain that Rhabdas’ First Letter is a
revision of the anonymous text, and not, as Tannery submitted on the basis of the very limited ev-
idence he had at his disposal, the latter a debased recension of the former. On these same grounds,
we may safely exclude the possibility that what we read in Barb. gr. 4 is Rhabdas’ first, youthful
redaction of his own treatise. The issue seems to us to be settled by the idle addition to the section
on division, by the clever syntactical divarication of a sentence in order to accommodate a whole
procedure of extraction of a square root, by the reconceptualization of sect. 13, a useless move since
the final result anticipates the subsequent sections. Apart from two substantial rewritings and a
systematic lexical change, Rhabdas’ recension displays the same character as almost all Byzantine
recensions of previous (and possibly Byzantine) mathematical texts: they tend to expand''® and to
trivialize the original.

THE AUTHOR OF ANONYMUS B
THE FLOURISHING OF LOGISTIC TREATISES IN THE MIDDLE OF 13TH CENTURY

The same tendency to expand is displayed by a much-celebrated recension of a Byzantine technical
text, namely, the one in which Hindu-Arabic numerals were introduced in Byzantium. The original
text, namely, Anonymus 1252, is a handbook of logistic using a positional decimal system with “In-
dian” figures; its title is ¥noeneopia kat’ Tvéovg 1 Aeyouévn peydin Great Calculation According to
the Indians!''. It includes a description of the decimal notation used; methods for addition, subtrac-

115° At TANNERY, Notice 114.3 and 114.14.

!¢ The shortening of the stretch of text of sect. 13 discussed above is of course induced by the fact that Rhabdas changes the
type of example. One might wonder why the trend is that of expanding and not of compressing—the same phenomenon can
also be perceived in Byzantine recensions of ancient Greek mathematical works, but there are structural reasons that explain
this case: F. ACERBI, Byzantine Recensions of Greek Mathematical and Astronomical Texts: A Survey. Estudios bizantinos
4 (2016) 133-213: 137-143. Maybe the rhetorical education encourages this attitude, or maybe it is just a scholarly habit:
appropriation as production of a sort of compound “main text + commentary”.

117 Edition ALLARD, Premier. Allard’s assessment of the manuscript tradition must certainly be reconsidered, as he blindly (and
therefore fallaciously) availed himself of Mogenet’s method for treating variant readings. The most ancient witnesses of



The Source of Nicholas Rhabdas’ Letter to Khatzykes 33

tion, multiplication, and division; an Easter Computus, assuming 1252 as the current year''®; an ex-
position of calculations involving signs, degrees, and minutes on the zodiacal circle!'”?; extraction of
an approximate square root (first-order Heronian approximation). All methods are counter-checked
(the check is called doxun); for instance, the square root is checked by multiplication. Some cumber-
someness in the exposition comes from the proliferation of cases, supposedly required by the varying
quantity of digits in a number and by the presence of zero (1lippa) among them. Western Arabic
numerals are used'?’. The very beginning of the treatise suggests that it was part of a larger work'?'.

Maximos Planudes’ ¥Ynonoeopia xat’ Tvoovg 1 Aeyouévn peyain Great Calculation according to
the Indians is largely inspired by Anonymus 1252'%2, The structure is the same'**; however, the Easter
Computus is eliminated, the section on square root reaches to the second-order Heronian approxi-
mation and is enriched by a standard method, carried out within the sexagesimal system, based on
Euclid, Elements 11.4"*. A final section with disparate problems is certainly spurious. Verbosity, a
few alternative methods, and a more abundant set of examples make Planudes’ treatise much longer
than its source.

Thus, the following overall picture begins to take shape. In the second half of the 13th century,
two parallel systematizations of logistic were redacted displaying altogether different goals: the one
provides the basics of the decimal system in Greek notation, the other explains how to carry out
computations resorting to Hindu-Arabic numerals and positional notation'?. The latter was certainly

Anonymus 1252 are Vat. gr. 184 (Diktyon 66815) (ca. 1270), ff. 2r—8r; Par. suppl. gr. 387 (Diktyon 53135), ff. 163r—180v (ca.
1306); Marc. gr. Z. 303 (Diktyon 69774), ff. 222v—228r (mid-14th century); Par. gr. 2988 (Diktyon 52630) (14th century),
ff. 324r-341v. For Vat. gr. 184, see TiHON, Eudaimonoioannes; for Par. suppl. gr. 387, see Heronis Alexandrini opera quae
supersunt omnia, IV 1v—vir; M.-L. CoNcasTy, Un manuscrit scolaire (?) de mathématiques. Scriptorium 21 (1967) 284-288;
F. AcerBi — B. VITRAC (eds.), Héron d’Alexandrie, Metrica (Mathematica Graeca Antiqua 4). Pisa—Roma 2014, 437-439.
The date is given directly in the current era, not in the anno mundi era.

This is a mixed and periodic duodecimal-sexagesimal system in which 30 degrees = 1 sign; it was in use among 14th-century
astronomers.

On Hindu-Arabic numerals in Byzantine scientific texts and manuscripts (where they are traditionally considered to appear
for the first time during the 12th century) see K. VOGEL, Buchstabenrechnung und indische Ziffern in Byzanz, in: Akten des
XI. Internationalen Byzantinisten-Kongresses 1958. Munich 1960, 660—664, repr. Ip., Kleinere Schriften zur Geschichte der
Mathematik (Boethius 20). Stuttgart 1988, 452-456; N. WIiLsoN, Miscellanea Palacographica. GRBS 22 (1981) 395-404:
400-404; Ch. BUrNETT, Indian Numerals in the Mediterranean Basin in the Twelfth Century, with Special Reference to the
“Eastern Forms”, in: From China to Paris: 2000 Years Transmission of Mathematical Ideas, ed. Y. Dold-Samplonius — J. W.
Dauben — M. Folkerts — B. van Dalen (Boethius 46). Stuttgart 2000, 237-288.

Anonymus 1252 has no preface, and the first sentence is inopev 8¢ Kol mept @V YHe@V TG dotpovopiog “and let us also
speak about the calculations in astronomy” (ALLARD, Premier 80.2), to be compared with the almost identical liminal sen-
tences ibid., 87.19 and 98.24, marking the beginning of the sections on division and on the sexagesimal system, respectively,
and ibid., 101.27, marking the beginning of the section on multiplication within the sexagesimal system.

Edition ALLARD, Planude. The relation is obvious once one compares the two texts. We also know, from a letter by Planudes
to George Bekkos (see n. 146 for the text), that he happened to own a book on kat’ Tvdovg apBudg “number according to
Indians” and that he was composing his own, in which he would have added expositions of the parts about how to find the
square number nearest to a given non-square number, and the side of a given square number (Sic). Planudes’ treatise is partly
extant in the autograph Ambros. Suppl. 157 sup. (Diktyon 43243): A. TuryN, Dated Greek Manuscripts of the Thirteenth and
Fourteenth Centuries in the Libraries of Italy. I-II. Urbana—Chicago—London 1972: 78-81 and pl. 57; A. ALLARD, L’ Ambro-
sianus Et 157 Sup., un manuscrit autographe de Maxime Planude. Scriptorium 33 (1979) 219-234.

The numerals are those employed by Persian astronomers, and also found in annotations in Vat. gr. 211 (Diktyon 66842)
(beginning 14th century) and 1058 (middle 14th century).

124 This method is well-known at least since Theon, Commentary on the Almagest, 469.16-473.8 ed. A. RomE, Commentaires
de Pappus et de Théon d’Alexandrie sur I’ Almageste (Studi e Testi 54, 72, 106). I-111. Citta del Vaticano 1931-43. Planudes’
example is the same as Theon’s.

The exposition of calculations involving signs, degrees, and minutes on the zodiacal circle in Anonymus 1252 explains how
to carry out additions and subtractions, multiplications and very simple divisions within the sexagesimal system and using
Hindu-Arabic notation. The first, short but complete, Byzantine computational primer within the sexagesimal system and
using Greek notation is contained in §§ 1-6 and 26 of the astronomical section of Georges Pachymeres” Quadrivium (Pa-
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redacted in the Nicaean period and contains sections that do not find parallels in the former (the East-
er Computus and the exposition of calculations involving signs, degrees, and minutes on the zodiacal
circle). Reading both treatises, the clear impression is that they do not come from the same author.
Their lexicon displays remarkable differences'; the style of Anonymus 1252 is much less relaxed;
it provides no definitions of the operations; its exposition is strictly finalized to explain computation
techniques within the new notational framework by means of sometimes quite complex examples'?”’.
Anonymus B, on the other hand, is a primer to the decimal system in Greek numerical notation and
to the meaning of the elementary arithmetical operations: as said, no such operation is explicitly
carried out. The difference in style and goals between the two treatises can easily be perceived by
comparing the entire section on multiplication in Anonymus B and the beginning of the same section

in Anonymus 1252'2%:

Anonymus B

Ap1Opog apBpov molhomiactdley Aéyopev dtav, dcot
glolv &v anT® Hovades, TooanTaKlg cuvtedi] 6 moALaTANGLO-
{ouevog Kol yévntai Tic £tepoc. olov Eml mapadetyparoc,
TETPAKIG TOL TEGCAPQ, 1G* TEVTOKIG TAL 1), L. i0TEOV 8¢ OTL, dTav
0 avtog aplipog Eovtov molhamhaction, TOTe O YVOUEVOGS
apOpog TeTphymvog €otiv icomAevpog: dtav 8¢ aplipog Tov
povadt érdttova eovtod 1| peilova molhomiacidon, T0te O
yvopevog (tetpdymvog) €otiv Eryumkng: dtav 6& aplOpog
£0VTOV TOALATAGGLAGT, E1T0L TOV TOAATANGIOGOEVTO THALY
0 a0ToC, TOTE O YIVOLEVOS KOPBOG EOT.

Anonymus 1252

Ttéov 6¢ kol v T00 ToALATAaGLOoHOD HEBOdOV Tapa-
otiioot ®¢ pepodnkapey. ict dg morlaniacialov deeilelg
YWOOKEW TG TPELG TodTag pefoddovg, iva e0oTdYmS TToLfig TOV
TOAMATAOGLAGHOV. Kol pio. pév éoTv aBitn. dav Aot dpot dHo
pev dvobev kai dVo kdtmbev Kol Eymot Kot ToLG dEVTEPOVG
TOTOLVE TO AVTO GYTipLo, GVUVOEG TO €ig TOV TPATOV TOTOV Kol TO
€lg TOV devTEPOV TOTTOV pETA TOD VTG €iG TOV ETEPOV TPDTOV
TOTOV, £1T0. TOALOTAAGIAGOV TOVG TPEIC OLOAOVS GUVTEDEVTOG
HETAL TOD Aoumod TdV &v 1@ devTépm TOMW, Eita TOVG §V0 TOdG
€V 101G TPMOTOLG TOMOIG TOAATAAGINGOV TPOG AAMAOVG, Kol

EVOOOG TOV €K TOVTOV TOMOTAUGIOGUOV UETH TOD TPAOTOL
molamAactocpod EEeig To (nroduevov.

Anonymus B also introduces, in sect. 11, arithmological overtones that the author of Anonymus
1252 does not avail of'?. To complete the picture, recall that the author of Anonymus B claims that
he will deal elsewhere with procedures of approximation of a square root, and that, at the end of
Rhabdas’ First Letter but not at the end of Anonymus B, the reader is referred to more complete ex-
positions of multiplication and division to be found in the “Great Indian Calculation”. Thus the only
explicit link between Anonymus B and Anonymus 1252 is severed: Rhabdas himself, who knew of
Planudes’ Great Calculation, added this reference.

One might wonder whether Anonymus 1252, and possibly also Anonymus B, was produced in
Nicaea or in Latin Constantinople, and for what purposes. There are arguments supporting both hy-
potheses about its origin. Latin Constantinople was obviously the ideal place where interactions with
Western mathematics could take place'®. On the other hand, the oft-repeated claim that Planudes’

chymeres, PLP, no. 22186, was a contemporary of Planudes). Byzantine scholars had easy access to such primers redacted
in Late Antiquity, namely, a long dedicated section of the anonymous Prolegomena to the Almagest (see note 4 above) and a
series of sparse examples within Theon’s Commentary on the Almagest.

To give one example, Anonymus 1252 never uses the term axoAovBia, but it shares with Anonymus B the term €kfoAr for
“subtraction”, glossed as a@aipeoig both by Rhabdas and by Planudes.

Contrary to Anonymus B, Anonymus 1252 does not provide general definitions of the operations.

The text of Anonymus 1252 is at ALLARD, Premier 83.15-23 (we have modified the punctuation); the entire section goes as
far as ibid., 85.5 (45 lines in all), and includes two worked-out examples and a detailed general explanation of the procedure
to be used when more than two numbers are multiplied.

Proximity searches in the TLG database do not suggest any specific source for this long transitional argument. The combina-
tion VIEPKOGHIOG + voepdg is particularly frequent in Proclus and Damascius; the definition of number as copeia povédmv
“heap of units” is found in a number of commentators and lexicographers.

Recall that Leonardo Pisano (Fibonacci) first redacted his Liber abbaci in 1202, and that he revised it in 1228; we only read
the revision.
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Great Calculation draws from—or even is a partial translation of—Fibonacci’s treatise is grounded
on no evidence, and is in fact never seriously argued!. Anonymus 1252 shows no lexical loans from
Italian; the form of the Hindu-Indian numerals does not indicate anything—for instance, in redacting
his Great Calculation, Planudes shifts from the Western form of Anonymus 1252 to the Eastern form.
As for Anonymus B, Mesarites’ passage mentioned above shows that finger-notation was well-estab-
lished in Byzantine schools before the Latin conquest.

As for the purposes of Anonymi B and 1252, one must bear in mind that they are literary products
belonging to the scientific type “computational primer”, a genre that was well-established since Late
Antiquity; and in fact, neither Rhabdas nor Planudes had any problems in transforming them into
overtly literary products. In particular, neither of the original treatises can be assumed to have any
connection with the actual teaching of elementary operations in Byzantine schools—of course, no
one would teach how to calculate square roots of non-square numbers at a primary school level'**.
If the issue seems open to question in the case of Anonymus B, just recall that this treatise does not
explain how to actually perform the operations, nor does it provide any instruction for the use of the
tables.

It is natural to come to doubt the authenticity of Rhabdas’ Letter to Tzavoukhes, too. As we have
seen, this treatise is almost complementary to the First Letter, while being much longer than it, and
is composite in character. The problem of finding its sources, if any exist, is thus more difficult
than in the case of the First Letter: the sectional nature of the Letter to Tzavoukhes most plausibly
requires a plurality of sources; some of the independent sections are very short, thus making the
identification of possible sources not easy'**; the Rechenbuch closing the Letter to Tzavoukhes be-
longs to a kind of text that escape standard philological methods for establishing filiations'**. And in
fact, some (but only some) of the problems in this Rechenbuch coincide, as we have seen in n. 23,
with problems in an anonymous Rechenbuch transcribed earlier than 1303. Further investigations
and some plain good luck (see note added in proof on p. 37) will possibly enable us to assess better
the issue of the sources of the Letter to Tzavoukhes.

CAN WE SPEAK OF “PLAGIARISM” AMONG BYZANTINE
MATHEMATICAL AND NATURAL SCIENTIFIC WRITERS?

The above discussion “naturally” leads us to a thorny issue: Byzantine scientific production (and
not only this) suffers from a diffusion of what we would call “plagiarism” among “colleagues”: this

131 A similar claim concerning the Rechenbuch he publishes is suggested but not argued in VOGEL, Rechenbuch 154—160 and the
all-inclusive table there attached, nor is it the one concerning Anonymus 1252 in ALLARD, Premier 60—-64. Again, and contra-
ry to the author’s implicit contention, the analysis in the commentary of ALLARD, Planude, cannot prove anything about the
relationships between Fibonacci’s and Planudes’ treatises. For a better-balanced assessment concerning Rechenbiicher, see
J. Hoyrup, Fibonacci — Protagonist or Witness? Who Taught Catholic Christian Europe about Mediterranean Commercial
Arithmetic? Journal of Transcultural Medieval Studies 1 (2014) 219-247: 236-238, who sees it as more likely a partial
borrowing in the opposite direction, namely, “that the Italian and Iberian way to formulate alloying problems had its roots
in a Byzantine money-dealers environment” (ibid., 238, emphasis in the original). Recall that Fibonacci claims three times
that the problem at issue was proposed by a magister constantinopolitanus (Liber abbaci, ed. B. BoncompaGNI, Scritti di
Leonardo Pisano, II. Roma 1857: 188, 190, 249). This is in fact the sole basis supporting the claim that Fibonacci was present
in Constantinople at the end of 12th century.
The fact that Anonymus B refrains from doing this, claiming that it is a difficult task even with the help of a teacher, seems
to us to corroborate our point rather than to disprove it.
A first attempt at identifying the source of the Easter Computus has been unsuccessful.
134 The point is that these collections of disparate arithmetical problems can be assembled and de-assembled very easily, and that
any such problem is conducive to (major) variant readings.
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amounts to putting one’s own name on a writing for the most part (or completely) composed by some
other Byzantine author'*. Cases in point include the following!'3:

e Maximos Planudes appropriated Anonymus 1252, as just seen.

e Rhabdas appropriated an entire treatise in his First Letter, as shown in the previous parts of this
article.

e Chapters 8-10 of Book II of Theodoros Metochites’ Abridged Astronomical Elements deal
with compounded ratios and removal of a ratio from a ratio'*’. This is nothing but a plagiarism,
with enormous amplifications (Metochites’ fondness of mepifoin is legendary), of what we
read in §§ 3—4 of the astronomical section of Pachymeres’ Quadrivium.

e A part of an encyclopaedia redacted by the early 14th-century compiler Joseph Rhakendytes,
based in Thessaloniki and in correspondence with Metochites, Moschopoulos, and Grego-
ras, is a mere plagiarism, with slight modifications, of the Quadrivium known as Anonymus
Heiberg'®. The plagiarism is so exact that Heiberg, in his edition, and P. Moore, who lists
ninety-five manuscripts of the same work'*’, include as witnesses of it a number of manuscripts
which in fact contain Joseph’s encyclopaedia.

e Argyros appropriated the method of Easter Computus expounded in Rhabdas’ Letter to Tza-
voukhes and wrote a treatise on the astrolabe that draws abundantly from Gregoras’'*.

e Theodoros Meliteniotes (d. 8/3/1393) presents as Book III of his Three Books on Astronomy an
introduction to Persian astronomical tables almost certainly written by someone else!'*!.

e An anonymous computational primer to the Almagest is by and large made of extracts from the
logistic portion of Pachymeres” Quadrivium and from Metochites’ and Meliteniotes’ primers'*>.

e John Chortasmenos (d. 1431) wrote a tract on compounded ratios and removal of a ratio from
a ratio'® that is nothing but a verbatim plagiarism of a part of Book V of Barlaam’s Logistic,
in particular propositions 18-23.

13

b3

It goes without saying that Byzantine writers systematically plundered ancient Greek authors; we thus exclude from our list

“quotations” such as those of the beginning of Diophantos’ Arithmetica prefacing both of Rhabdas’ Letters. Of course, we

also exclude the retractationes and the borrowings from ancient writings used to compose Byzantine Quadrivia, since these

are expressly conceived of as compilations.

All examples come from the Nicaean and the Palaiologan periods simply because almost nothing substantial has remained

of the preceding scientific production (if anything substantial was ever produced).

137 We read them in Vat. gr. 181 (Diktyon 66812), ff. 26r—35r. We did not check other portions of Metochites treatise. He died
on March 13, 1332.

138 See U. CriscuoLo, Note sull’«enciclopedia» del filosofo Giuseppe. Byzantion 44 (1974) 255-281. Ed. of Anonymus Heiberg
in J. L. HEIBERG, Anonymi Logica et Quadrivium (Det Kongelige Danske Videnskabernes Selskabs, Historisk-filologiske
Meddelelser 15,1). Kebenhavn 1929.

139 P. MOORE, Iter Psellianum. A detailed list of manuscript sources for all works attributed to Michael Psellos, including a com-
prehensive bibliography (Subsidia Mediaevalia 26). Toronto 2005, PHI.170. Anonymus Heiberg also circulated ascribed to
Michael Psellos (b. 1018).

140 See ScHISSEL, Osterrechnung, and A. DELATTE, Anecdota Atheniensia et alia. Tome II. Textes grecs relatifs a I’histoire des

sciences. Liege—Paris 1939, 193. Among other things, Argyros recycled almost verbatim the beginning of the preface of Grego-

ras’ improved version of his own treatise; both writings can be read in autograph transcriptions, Gregoras’ revision of his own

tract in Vat. gr. 1087 (Diktyon 67718), ff. 313v—320v (with short breaks penned by other copyists: M. MENCHELLI, Struttura e

mani del Vat. gr. 1087 [con osservazioni paleografiche sul copista C e il Marc. gr. Z. 330], in: Antiche stelle a Bisanzio. Il co-

dice Vaticano greco 1087, ed. F. Guidetti — A. Santoni. Pisa 2013, 17-56: 38-40), Argyros’ in Marc. gr. Z. 323, ff. 394r-400r.

For Meliteniotes’ “sources” in other portions of his treatise, see the edition of Books I and II in R. LEURQUIN (ed.), Théodore

Méliténiote, Tribiblos Astronomique. Livre I; Livre IT (Corpus des Astronomes Byzantins 4—6). Amsterdam 1990-93, 1

328-334,406-412; 11 877-883.

142 Ed. J. MoLL, Etude sur un traité anonyme d’initiation a 1’ Almageste. I-II. Mémoire de licence. Louvain 1965.

143 We read it in the autograph Wien, Osterreichische Nationalbibliothek, suppl. gr. 75 (Diktyon 71538), ff. 234r-256v, a copy

of which is Ambros. C 263 inf. (Diktyon 42502), ff. 195r—212r (16th century).

136

14

s}



The Source of Nicholas Rhabdas’ Letter to Khatzykes 37

One must say that the extent of the phenomenon, not its mere existence, is bewildering: ancient
Greek mathematicians and commentators on mathematical matters not infrequently “forget” to
indicate their sources; suffice to recall the striking similarity of some solutions to the problem of
duplication of the cube'*, or the relations between Pappus’ and Theon’s commentaries on Ptolemy’s
Almagest. Maybe the diffusion of “plagiarism” is just another facet of Byzantine encyclopaedism, or
compilatory habit, a consequence of culturally embedded strategies of authorial composition; think
of Michael Psellos’ wide-ranging literary output, to a large extent made of compilations of ancient
sources.

Still, one must also take into account that we can assume that we have a fairly complete documen-
tary record of Byzantine science (this is not the case for Ancient Greek science, and incompleteness
cannot but reduce the phenomenon), and that Byzantine science was produced during a very limited
period, more or less in one and the same place, by people belonging to a very restricted elite and
therefore acquainted with each other. This acquaintance was frequently strengthened by a master-pu-
pil relationship: in this case, appropriation is a form of faithfulness to the masters, authorial appro-
priation being just a form of intellectual appropriation. Another point to be considered in this respect
is that we cannot assume that something written in, for example, 14th-century Constantinople, even
redacted, even endowed with a preface in due form—but intended for a very limited readership—was
necessarily felt as “published” and therefore to be connected with a well-defined author.

Clearly, the intellectual world of the European Middle Ages was not exempt from concerns over
questions of authorship, authority, and authenticity and their significance in the realm of the literary.
While the analysis of authorial representations inevitably raises questions of self- and personhood,
the fragility and instability characteristic of a tradition of textual transmission from before the intro-
duction of the printing press in Europe bring a different set of concerns, namely with authorial attri-
bution, recycling, and anonymization of texts written by others. John Tzetzes famously complained
about a student of his who planned to publish a detailed record of Tzetzes’s lectures on the lliad as a
commentary under his own name'**, While Tzetzes’s example may be representative of the concerns
of the professional intellectual in Komnenian Byzantium, whether Palaiologan authors of mathemat-
ical works experienced a similar anxiety concerning the practices of recycling and appropriation of
their texts is a question that goes beyond the limits of the present study'*.

Note added in proof to page 35. Rhabdas’ procedure in his Computus coincides with the one in
Blastares’ Zovtaypa, 418-419 Rhalle — Potle. Reading primary sources is more effective than hoping
to get a lucky break.

144 Best account in W. R. KNORR, Textual Studies in Ancient and Medieval Geometry. Boston — Basel — Berlin 1989, 11-153.
Read also Porphyry’s complaint about Ptolemy’s systematic plagiarisms in his Harmonics: I. DURING (ed.), Porphyrios Kom-
mentar zur Harmonielehre des Ptolemaios. Goteborg 1932, 5.7-16.

On Tzetzes and discussions of authorship, see E. CULLHED, The Blind Bard and ‘I’: Homeric Biography and Authorial Perso-

nas in the Twelfth Century. BMGS 38:1 (2014) 4967, in particular 61-67. For a wider discussion of authorship in Byzantine

literature, applying various theoretical approaches and including further bibliography, see ed. A. P1zzoNEg, The Author in

Middle Byzantine Literature. Modes, Functions, and Identities. Berlin 2014.

146 Read, however, the ease with which Planudes treats the issue in his letter to Bekkos: 10 8¢ mhéov ékdotng Nuépoac, &€ o
mv Biprov fjv iote map’ dudv Egpnoduny, 6 ko’ Tvoovg apBpog damavd kot Beod d1ddvtog 16N T ©dv fjvvotat. Kol pe
000V S1Edpa TV €V AT, TANV Kol TodTa Tpocbeivat Tff ypapopévy pot Bodropat BiPAm: [...] €l 61 tadta TdV Huetépov
nov Biiev evtétokton §j kol dAAmG EoTv VUGG eidévar, evktaia v Epol dpdoarte, €l ypayavteg tépyarte “I was spending
most of every day on the Indian reckoning, beginning when I had from you the book you know, and God willing I have just
completed the whole of it. I did not depart in anything from what is in it, except that I also want to add the following items in
the book I am about to write: [...] Now, if these items turn out to be included somewhere in books of yours or if so happens
that you know of them in other ways, you would do something highly desirable, if you wanted to send them to me in written
form”. The text is at Epistulae, no. 46, 80.8—18 ed. P. A. M. LEONE, Maximi monachi Planudis epistulae (Classical and Byz-
antine Monographs 18). Amsterdam 1991.
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