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The library oC the University oC Pennsylvania, Philadelphia, PA, has
puhlished in internet a provisional catalogue of about 400 manuscripts oC
scientific ¡nterest in Latin, Arabic and other languages from the private
collection of Lawrence J. Schoenberg, Longboat Key, Florida. In 2001 1
had the opportunity to inspect a number oC astronomical 1 and
mathematical manuscripts of the collection in Philadelphia - where a
selected nurober oC Ibero had beeo transferred for aD exhibition - and in
Mr. Schoenberg's residence.

Here 1give a short description of MS LJS 293 which caught my special
attention, because in the internet catalogue its author, Abii Baler, was
declared to be the so far unidentified Alabuchri, autbor oC a geometrical
treatise known only in a Latin translation by Gerard of Cremona2

• The
contents oC the Arabic manuscript, however, proves to be purely
arithmetical and is, therefore, different from the Latin treatise (see
beIOW)3.

1 MS US 268 is 3n Arabic manuscript of Ihe Almagest, copied in 1381 AO in Saragossa.
See the descriplion by P. Kunilzsch, "A Hilher10 Unknown Arabic Manuscripl of the
Almagesl ", in Zeitschrift fiir GescMcllte der Arabisch·lslamischen Wissenschaften, 14
(2001),31-37.

2 Liber mellsuratiollum Ababucllri. Cf. F. Sezgin, Geschichte des arabischen
SchrifitlUlIS V, Leiden 1974, 389·391; R. Lem3Y, ar1icle "Gerard of 6cmona", in
DictiOllary oi Scienlific Biography XV [Suppl. 1], New York 1978, 173fT., esp. p. 188
(no. 82). The Ireatise has been edite<! by H.L.L. Busard, "Le 'Liber mensurationum'
d'Abl1 Bekr", in Journal des Savants, 1968, 65-124.

) Cf. also J.P. Hogendijk, "A Medieval Arabic Treatise on Mensuration by QaQi Abü
Bakr", ;n Zeilschrifi fiir Geschichte der Arabisch-lslamischell Wissenschaftell, 6 (1990),
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MS US 293 comprises 87 folios (the fiy·leaf is DOI counted). There are
no folio numbers in tbe manuscript itself. 1 bere follow tbe paginatioD
added lo tbe pages oftbe text in the library's scanned reproduction4

• On 2r
tbere appear tbe title and the autbor's Dame (written by tbe same hand
wbich wrote the wbole manuscript): Kiliib al-bayOn wa-l-tadhJajr [this
word is -partly obliterated, bUI the reading is clear, because the title is
repeated in the autbor's preface on 2v]fi~an~at ~amalal-ghubar. la 'Iifal­
shaykh al-ajall Aba Bakr ibn MuJ:¡ammad ibn ~Ayyiish al-l:/a$$iir. Under
the tille there is aD owner's Dame, CAl! ibn Thaclab al_Sacan al-Bagbdadi.
Deeper down on the page there is the netice, in Persian ductus: min kutub
Mubammad ibn Mubammad ibn al-/:lasan al-TiisTgllo/ara Allahu lahu wa­
Ii-wiílidayhi ("Belonging to the books of M. b. M. b. alMl:1. al·Tüsf'). It is
of sorne historical interest to know that the manuscript once belonged to
tbe library of that famous Muslim scho1if. At the bottom of the page a
more recent Eastem Arabic hand6

, which has a1so added several more
notes in the course of the text, has put down, for identHication, in an upper
¡ine the Westem Arabic forms of the nine numerals and, in a lower line,
their Eastem Arabic correspondences.

The work begins on 2v with tbe autbor's preface and a list of the
beadings of ten chapters forming Part 1 (both the chapters and the Part are
simi1arly called báb). The text itselfbegins on 3v.

The manuscript is written in c1ear naskh¡ script, mostly undotted. On
87r tbere is the copyist's colophon. The copy is dated Safar 590 = January­
February 1194; it was written in the famous Ni~mIya madrasa in
Bagbdad by MuIJammad ibn "Abdallah ibn aIMMMb·¡ a1·Baghdadi al-ijasib.

130-1 SO, where eomparison is made betwcen this work and the Latin Líber
mensura/íQ"um.

The manuscript had becn scanncd and can now be read in internet on the homepage of
the library oflhe University of Pennsylvania, Philadelphia, PA.

s The script of Ihis owner's note is dilTerent both from the script of a collation noticc
allegedly in the hand of al-TOsi, reproduced in M.T.M. Rizvi, Al/l",i/ wa-iirhiir-í Khl1'iija
NQ~;r a/-D;" TiiJ;, Tehran 1354 sh, p. 166 [1 am grateful to Prof. G. Saliba, New York,
for providing me wilh a XCfQX of this notice from the book] and from the scripl of al­
Tüsl's Persian translation of al·SOli's Book O" lhe CotlSlellalíorlS, containo:! in MS
Istanbul, Aya Sofya 2595, daled 647 AH /1250 AD, which is sometimes assumed to be
al-Tüsi's autograph (Ihe tcxt of the Islanbul MS has becn published, in facsimile, in
Tehran, 1348 sh J 1969 AD). Which of!hc Ihree could real1y be in al-Tüsi's hand
remains unccnain

'This is evident from Ihc word qa/am which is wriucn with IwO dots over ¡he q, in the
Eastem Arabic style.

Suhayl3 (2003)



A New Mafluscript 01Aba BaiT o/-/:f~iir's Kiliib O/-baYÜfl 189

The numerals (in eh. 2, fol. 5r, and through the whole manuseript) are
Eastem Arabic numerals. On 5r the annotator has again added the
eorresponding Westem Arabie fonns.

The Kitüh al-hayan and its autbor, Abü Bakr al-I;Ia$$3r, are k:nown
since more than a centurl. Up to now, four manuscripts of the text bad
becn 1acated: Gotha, Pertsch 1489 (see below); Rabat, B.G. Q 917; al·
l.awiya al--I;Iamzawiya (Morceco); and Damaseus,lahiñya cümm 97601

•

The Gotha manuseript is in c1ear naskhl, written in 836 AH I 1432 AD.
Contrary to tbe Seboenberg manuscript, where al! numerals have becn
converted into Eastem Arabic numera1s, the Gotha manuseript has retained
the numerals in their Westem Arabie formo The Damascus manuscript is
dated 1003 AH /1594·95 AD and consists of 116 folios; more details are
nol known9

. The Rabat manuscript is in Maghrebi script and, oC course,
has Westem Arabic numerals; it is not dated (judging from lhe script, one
would aseribe it to a penad around or afier 1500 AD)\o. As it seems, it
contaios ooly the ten chapters oC Part IlI . About the manuscript in the
Z3wiya al·I:lamzawiya we bave no further ¡nfonnation.

The Schoeoberg manuscript is at preseot tbe fifth known represeotative
of the text and, as it seems, the oldest. In 1901, H. Suter has given a
detailed description of tbe book's contents based on tbe Gotha
manuscript l2

. The work has also been translated into Hebrew, in 1271, by
Moses ben Tibbon lJ

. It is now also known that al-I:l~$ar has edited two

1 For the history of its Klentification and the present sUte of its knowledge, sce M.
Aballagh - A. Djebbar, "~ouverte d'un écrit mathématique d'al-1:;I8$$Ir ame S.): Le
livre 1 du Kimil"', in Historio. Ma/hefmllico. 14 (1987), 147-158; D. LalIlBbel,
lfltrotiuctiofl Q I'histoire du mathimatiques fmlghrebiflu, 1994, S6-6O (no. 330).

1 Lamrabet (note 7), 57 note 23.

9 See AI-Fihris al_comm li-mokh¡ii,a/ Diir al-Kutub o/-liihiriya, Damascus 1407/1987, p.
485 (no. 9760).

10 The published catalogue of rnanuscripts in Ihe Bibliolh~ue Générale in Rabat has nol
yel reached the colleclion "Q". Dr. Sa'id Larnrabeti ofthe rnanuscripl depamnent ofthe
Iibraty was kind enough to send me information on !.he manuscripl and eopies ofthe first
eight and Ihe lasl three pages oflbe text (Ietter of June 12,2001). The manuscript was
once in Ihe possc:ssion of Abmad ibn Mubammad ibn Nqir al-DaJ"r (1057-1129 AH /
1647·1717 AD).

11 ce Lamrabet (Dote 7), 57·59.

12 H. Suler, "Das Rechenbueh des AbO Zakariji e1-I:;18$$ir", in Bib/iotheca Motht!matico, 3.
Folge, 2. Band, 1901, 12-40.

u ce Suler (note 12), 12; Aballagh - Djebbar (note 7), 148; Lamrabet (note 7), 57.
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versions oC his Arilhmelic, a sborter ane, the Kitiib al-bayiin, perhaps for
{he use oC students, and ao extensive version, the Kitiib al_kiimil I4

• The
lifelime oC al-I:la!¡$ar has so far beeo roughly ascribed to tbe 1tI> century
AD. The Schoenberg manuscript, copied in 1194 AD in Baghdad, now
gives a fírm lerminus ante quem fOT his activity. The Ki/áh a/-bayiin must
have beco written, in the Maghreb, sufficiently eartier so that it could
reach Bagbdad, in the Arabíc East, and be copied there in 1194 AD.

Tbe contenIs oC MS US 293 can be easily compared to, and identificd
with, the detailed description ofMS Gotha given by Suter.

The Preface and the ten chapters (biih) oC Part 1 (al-biih al-awwaf)
correspond to Suter, p. 13-23 (3v-25r). Theo follows a section on the
multiplication of fractions, in 72 babs, 25r·66r = Suter, p. 23-28. Hereafter
follow more, unnumbered, chapters (bab) on the treatment offractions, up
to 87r (Suter, p. 23-35). Here ends MS LJS 293. In the colophon it is said:
tamma a/·juz' al~awwal [now callcdjuz '] min al-bayan ... ya/lhj fi l-thalll
bab q;smat a/-kasr, "Finished is the first Part Uuzl of the Rayan; there
follows in the second [sc. Part} the chapter [bab} on the division of the
fraction" (sic). But this remaining part ofthe work (about a quarter ofwhat
is in MS Gotha - in Suter reaching until p. 39) is absent from MS LJS 293,
which ends here.

Abü Bakr al·l:la~.!1ar seems to be one of the earliest Westem Nabíc
mathematical authors of whom a work has survived. Unfortunately, tbe
manuscript of his Kitab al-bayan cannot really contribute to our
knowledge of the development of the written fonns of the Hindu-Arabic
numerals in tbe Westem Arabic style. As described aboye, the oldest
manuscript, copied in Baghdad in 1194 AD, has transfonned aH the
numerals into tbe common Eastem Arabic forms. The other known
manuscripts were copied in later centuries; and it must be assumed that
their cORyists used Corms oC the numerals current in the periods oC their
activity 5.

"Hindu Reckoning", using the nine numerals in decimal position and a
symbol ror an "empty position" (Le., void ofany ofthe nine numerals), the
zero, made its way rrom the Nabic East into the West at latest in the tenth
century. In 955·56 AD Abü Sabl Dunas ibn Tamlm in Kairouan says in his

l~ See especially, Aballagh - Djcbbar (notc 7).

15 D. Larnrabet infonncd me lalely during Ihe Congress in Marrakesh (cc. nole 21) lhat in
the meanlime another manu.scripl of the Kitlib al-bayan has been found: it is in Rabat,
Mu'assasat cAIl1i1 al-Hsi. Jt can be ascribed lo lhe 8'" c. AH I 14111 c. AD and is,
Iherefore, also one oflhe more recent copies..
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commentary to the Sefer Ye$ira: "Les Indiens ont imaginé neuf signes
pour marquer les unités. J'ai parlé suffisamment de cela dans un Iivre que
j'ai composé sur le calcul indien connu saus le nom de.J'-!-OJ y~ c'est-a
dire calcul du gobar ou caleul de poussiere,,16. Testimonies in Europe, in
Spain, where the nine numerals and the new system oC calculation were
taken over rrom the Arabs in al-Andalus, begin in 976 AD I1 and continue
in a rich tradition in Latin manuscripts on the abacus, until a new ¡nflux
carne in the great translation movement in the twelfl:h century.

In contrast to the Latin world, where we bave a well documeoted
continuous tradition oC writing the nine numerals and zero from 976 00,

there is an astonishing lack of evidence on the (Westem) Arabic side for
the fi~t three and a half centuries of the Maghrebi and Andalusian
acquaintance with tbe Hindu·Arabie numerals. Al! the known manuscripts
ofWestern Arabic mathematical texts were copied in more recen! periods.
The oldest document showing Westem Arabic numerals tbat has come to
my knowledge is ms. Florence, Or. 152, in Maghrebi script, dated 1265·66
A01S

. Here, in texts on the construction of sorne technical devices
(machines for lifiing water, etc.), both Eastem and Westem Arabic
numerals are inserted in the current text, in place oC words l9

; the reason
and purpose of the use of (hese nurnerals in the context still remains
unexplained.

So, while there exists sufficient evidence for written Eastern Arabie
forms oC tbe numerals from the tenth century on (perhaps even one

1. Su J. Reinaud, in an Addilion lo his Mémoire svr l'lnde, in Mémoires de I'lrutilllt
Imperial de Frtmce. Académie du InscripliOM et Belfu-ultres 18 (1855), p. 565.

17 To this year is dated Ihe famous "Codex Vigilanus" (now in Ihe Library of Ihe Escorial)
containing ¡sidor of Sevil1a's Etymofogiae; in an inserted passage jt praises Ihe (ndian
system ofwriting numbers and shows the fonns ofthe nine numerals which are clearly
of Ihe Wcslem Arabic type. (For an ilIustralion, su, e.g., B.L. van der Waerdcn - M.
Folkerts, Wrillen Numerals, The Open University Press, Walton Hall, Millon Keynes,
GB, 1976, p. 54; J. Vemet - J. SamSÓ (eds.), El Legado Científico Andalusi, Madrid,
1992, p. 24) A cognale manuscript is the "Codex Emilianus", daled 992 AD, also in !he
Escorial.

I1 ( aro gratefullo Dr. S. Brentjes, Betljn, for bringing this manuscript to my auention. Sce
Figs. 3a1b in P. Kunitzseh, The Transmissjon of Hindu-Arabic Numerals Reoonsidered,
to appear in a volume on Perspoctives on Scjenee iD Medievallslaro, ed. by J. Hogendijk
and AJ. SabB, Cambridge, MA

.. Tbere appear Easlem fonns of 2 and 3; • c1ear Westem 8; 1,4 and 9 wbich can be as
well Eastem as Westem; and • figure which could be the Eastem 6 or the Westem 5.
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example [rom 260 AH I 873-74 AO in a papyrus from Egypt)20, there
remains a deplorable lack oC written forms oC Westem Arabic numeral s
from the period befare ca. 1400 AD. lt is to be boped that further research
in the rieh treasure oC Maghrebi manuscripts will produce such evidence in
the future. 21

20 For details, see Kunitzsch (note 18).

21 A version ofthis paper was presented al the "7' Colloque Maghrébin sur ]'Histoire des
Mathématiques Arabes". May 30 - June 1, 2002, in Marrakesh.
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