01375 SAIDAN, AS.transl. The arithmetic of
= Al-=Uqlidisi. The story of Hindu-Arabic arith-
‘p}elic as told in Kitab al-fusal fi al-hisab al-hindt

by Abii al-Hasan Ahmad ibn Ibrahim al-Uqlidisl
‘“written at Damascus in the year 341 (A.D.952/3): '

Translated and annotated. Dordrecht, Boston:

D.Reidel, 1978. -

[

X " j-UQLIDISI, AHMAD {BN IBRAHIM. The arithme-
Tic of al-Uqlidisi: The story of Hindu-Arabic arithme-
. tic as told in Kirab al-fusizl fi ol isab al-hindi ...
written in Damascus in the yezs B 3).
Trans. and annotated by A. S. Saidan from the unique
copy, ms. 802 at Yeni Cami Library, Istanbul, writ-
ten in the year 582 (AD. 1186). xii + 492 pp.,
index. Dordrecht: Reidel, 1978,

=,

—N2 i g 3
~d W b Waay - Blevans sy (2o - RSdN)
4590~ Bid oo oy
jérnbo, A.A., “Gerhard von Cremonas Ubersetzung von Alkh-
warizmis Algebra urd von Ruklids Elementen', Bibl. math., 1905,

6: 239-348.
noe coam y

1y P

R A A TP E2 ) ) _ .
529 Plooij, E.B., Euelid's conception of ratio and his defini-

tion of preportional magnitudes as eriticized by Arabian com-

mentators. Including the text in facsimile with translation
of the commentary on »atio of Abu Cabd Allah Muhammad ibn M-

adh al-Djajjani, PRotterdam (Dissertation Leiden University),

1950.

al-UQLIDISI, AHMAD IBN IBRAHIM. The arithme-
tic of al-Uqlidisi: The story of Hindu-Arabic arithme-
tic as told in Kitab al-fusil fi al-hisib al-hindi ...
written in Damascus in the year 341 (A.D. 952/3).
Trans. and annotated by A, 8. Saidan from the unique
copy, ms. 802 at Yeni Cami Library, Istanbul, writ-
ten in the year 582 (A.D. 1186). xii + 492 pp.,
index. Dordrecht: Reidel, 1978.
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X{,_aliUQL!D@I, AHMAD [BN IBRAHIM. The arithme-
tic of al-Uglidisi: The story of Hindu-Arabic arithme-
tic as told in Kitab al-fugul fi al-hisab al-hindi ...
written in Damascus in the year 34T{ADT95273).
Trans. and annotated by A. S. Szidan from the unique
copy, ms. 802 at Yeni Cami Library, Istanbul, writ-
ten in the year 582 (AD. 1186). xii + 492 pp.

index. Dordrecht: Reidel, 1978. '
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ZuS. 219. 13.Kap. Die Mathematik 387

Fikr. 279, b. al-Qifti 254, Klamroth, ZDMG 33, 303ff, Steinschneider,
Zeitschr. f. Math. u. Phys. XXXI, 81—110, Suter 88. R. f7 Samt al-gibla
Paris 2457y, dbers. u. erl. v. C. Schoy, Miinch. Ak. 1922, math. phys. KL,
55—65. 2. R. fi'l-Musadara al-malkiiva Vi Uglidis eb. 2467,. 3. S’ar[z k.
Uglidis s.0. S, 363. 4. R. fi Akdat al-gauw fiir al-Mu'tadid AS 4832, zo0.
5. K. fi Ma'rifar alat yu'rafu biha ab@d al-aiy@ ai-Sapise fi'l-hawd wal-
lati ‘ala basit al-ard wdagwidr al-audiya wal-Gbar wa‘urud alankar AS

4830, 15.

6c. A. b. al-Hu. a/-A4iwazz al-Katib, vielleicht ein
Sohn des a. A. al-Hu. b. Karnib al-Katib (Fihr. 263,)
also etwa um 330/941.

Suter 123. Sark al-magila al-<“Giira min k. Uglidis AS 2742, 2, Auszug

Berl. 5923, Leid.! gj0, Paris 2467, Faiz. 1359, (in Leid. u. Berl. nach
Fliigels Index zu HH mit ‘Al. b. Hilal al-Ahwazi, o. S. 237, identifiziert).

6d. Abu'l-H. A. b. Ibr. al-Uglidisz schrieb 341/952
in Damaskus:

K. al-Fugnl fi'l-hisab al-Hindi Yeni 80z. Ist a. Ishiq lbr. b. M. b,
Salih al-U., Verf. eines Schachbuches (Fi%7. 156), sein Vater?

6e. Abi ‘Ar. Nazif 6. Yumn al-Qass lebte als
christlicher Arzt in Siraz vor 359/970.

Fikh. 266, b. a. Us. I, 238, Suter 68. Ubersetzung des 10. Buches des
Euklid, Paris 2457, 18, 34, ed. Woepcke JAs. 1851, Sept.—Oct.

6f. Dem 4. Jahrh. scheint auch Ya‘qib b. M.
as-Sifistant anzugehoren, dessen Ma‘rifat al-misaja
bei A. Taimir RAAD III, 363.

6g. Abu Ga‘far M. b. a. 'I-H. (Musa) al-Hazin
aus Horasan, gest. zwischen 350—60/961—71.

Fikr. 266, 282, al-Birtini, Chron. 183, 249, 322, Suter No. 124. 1. Cmt.
zam Anfang des 10. Buches des Euklid Berl. 5924, Leid. 968/g, Paris 2467,,,,
Faiz. 1359, 6. 2. Z7§ ag-jaf@’ik, Tafeln fiir die Scheiben des Astrolabs, daraus
zwei kurze Kapp. iiber astronomische Instrumente in dem Werk eines Ano-
nymus, Berl. 5857, und die kiirzeren Fassungen zweier, von ihm im 1. Buch
weitschweifig behandelter geometrischer Probleme, Leid.! 9g2. 3. Liber de
sphaera in plano describenda Pal.-Med. 271, s. 0. S. 383, 5. auch zu S. 470,

2y 2, 472, 2, 5.
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BOOK REVIEWS—ISIS, 70 : 4 : 254 (1979)

opments. If challenged and refined, it will
have precxsely the effect White intended; for
he claimed in 1974, at the fiftieth anniversary
meeting of the History of Science Society,
that “it is better for a historian to be wrong
than to be timid” (p. xx). His own work has
been innovative and daring, but rarely wrong.
And while his essays abound with facts, they
are best read for their boldness.

BErRT HANSEN

Department of History
State University of New York
Binghamton, N.Y. 13901

®  Byzantium

Dieter Irmer (Editor and Translator). Palla-
dius Kommentar zu Hippokrates ‘De fractu-
ris’ und seine Parallelversion unter dem
Namen des Stephanus von Alexandria.
(Hamburger Philologische Studien 45.) xvii +
183 pp., Greek index. Hamburg: Helmut
Buske Verlag, 1977. DM 40 (paper).

The transition from late Roman to Byzan-
tine medicine is replete with murky sources.
Irmer, however, has delineated the -basic
questions that must be asked concerning the
late Alexandrian medical texts, and his edit-
ing of two Alexandrian commentaries on the
Hippocratic De fracturis is most welcome.
One is under the name of Palladius, the other
under Stephen of Alexandria. Palladius’ text
is represented by three manuscripts (the ear-
liest from the tenth century [Laur. Plut. 74,
7)), while Stephen is found in a single manu-
script from the sixteenth century (Mosq.
Hist. mus. gr. 466 {Vlad.]). Irmer concludes
that the three individuals Palladius, Stephen,
and John, so often confused in later tradition,
cannot be completely untangled, given our
texts and especially later Arabic commenta-
ries; but taking the numerous traditions
alongside the various texts of the three au-
thors (as printed in Dietz and Ideler), Irmer
believes that all three were late Alexandrian
medical teachers. John and Palladius proba-
bly were active between the Persian conquest
of Egypt (A.D. 618) and the later Arab inva-
sion (A.D. 642). Ullmann has made it quite
clear that Greek learning did not cease in
Alexandria with the arrival of the Arabs, but
that Greek treatises in medicine and philoso-
phy continued to appear until about A.D. 720.
It thus seems quite reasonable, as suggested
by Irmer, that the text we have under the

“GiE, EAFD
CPuiLapelevm))

name of Stephen was composed as'a redac-
tion of the earlier work by Palladius, perhaps
the teacher of Stephen.

Irmer has given us a meticulous double
edition (facing Greek texts, followed by a
facing German translation) of the original
commentary on De fracturis by Palladius and
the re-edited version by Stephen. There is full
attribution to the Littré and Kuhlwein-Ilberg
texts of Hippocrates, so that the interested
scholar can follow exactly the emphases of
Palladius occasionally contrasted with those
of Stephen. The excellent Greek index will
make this edition a long-lived and essential
tool for future research in late Alexandrian
and early Byzantine medicine. Irmer’s double
text forms a fitting companion to John Duf-
fy’s edition and translation Stephanus: the
Philosopher: Lectures on the Prognosticon of
Hippocrates (Buffalo: State University of
New York, 1975 [Diss.]), and C. D. Pritchet’s
Iohannis Alexandrini Commentaria in sex-
tum librum  Hippocratis  Epidemiarum
(Leiden: Brill, 1975). Questions remain: how
do we unravel the relationships and chronol-
ogies of Damascius, Meletius, Theophilus,
the three authors with the name of Stephen
(Stephen of “Alexandria,” Stephen of “By-
zantium,” and Stephen the-*“Doctor” [medi-
cus]) and Palladius? How do we correlate the
occasionally confusing Arabic reiterations of
the late Alexandrian medical teachers and
their writings? (Especially the Fihrist and ibn
Ridwan: see A. Z. Iskandar, “An Attempted
Reconstruction of the Late Alexandrian
Medical Curriculum,” Medical History, 1976,
20:235-258.) Irmer, Duffy, and Pritchet have
provided sound beginnings for the study of
this crucial period in which Greek and Ro-
man medicine evolved into the medical the-
ory and pracfice of the Byzantine Empire and
also into the basic foundations of Arabic
medicine in its “classical” phase.

JOHN SCARBOROUGH

Department of History
University of Kentucky
Lexington, Kentucky 40506
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The Arithmetic of AI—’Uqlzdzsx The Story of
Hindu-Arabic Arithmetic as told in Kitab al-
Fusul 1 al-Hisab al-Hindi by Aba al- Hasan
Ahmad ibn’ Ibrahim al-Uqlidisi, written in
Damascus in the year 341 (a.p. 952/3).

Translated and annotated by A. S. Saidan,
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ULUGH BEG — AL-UQLIDISI 993

U

ULUGH BEG Ulugh Bgg, Mirza Muhammad ibn
Sharhrukh ibn Timir Ulugh Bég Guragan, 13941449, was
the ruler of Samarqand (now in Uzbekistan) and an as-
tronomer, mathematician, and poet. His nickname, Ulugh
Bég, means “great prince”. He was the grandson of the great
conqueror Timir. In 1417, as a pupil of Qadi Zadeh al-Riimi
of Bursa (Turkey), he opened in Samarqand the madrasa
(school) where al-Rami was the teacher. In 1425 he founded
an astronomical observatory and invited Jamshid al-KashI
to be its director. After al-Kashi’s death, the head of the ob-
servatory became <AlT al-Qushji. Ulugh Bég was killed by
enemies of enlightenment. After his death his observatory
was destroyed, and al-Qushji fled to Turkey.

The main work of Ulugh Bég was a book of astronomical
tables known as the Zij-i Ulugh Bég or Zij-i jadid-i Guragani
(New Zij of Guragan) written together with al-Kashi, al-
Riimi, and al-Qashji. The tables are written in Persian and
are extant in many manuscripts in Persian and Arabic trans-
lations. The work consists of four books of trigonometrical,
astronomical, geographical, and astrological tables.

Book I covered the subject of calendars, including the
Muslim lunar calendar, the pre-Islamic Persian solar calen-
dar, and the Chinese-Uyghur calendar. Book II dealt with
spherical astronomy, covering sine and versed sine, shad-
ows (tangents and cotangents), spherical coordinates on the
celestial sphere (equatorial, ecliptical, and horizontal coor-
dinates), geographical coordinates, as well as spherical dis-
tances between stars and the direction of gibla (to Mecca).
In Book ITI Ulugh Bég considered planetary and stellar as-
tronomy, such as the motion of the sun, moon, and planets,
the distances of the sun and the moon from the center of the
world, and the equalization of astrological houses. Finally,
Book IV dealt with astronomical calculations.

Ulugh Bég also was the author of the mathematical Risala
fi istikhrdj jayb daraja wahida (Treatise on the Determina-
tion of Sine of One Degree). Originally the treatise was
wrongly ascribed to al-Ramf; Ulugh Bég’s authorship was
established on the basis of the information in al-Birjand’s
commentaries to the Zfj of Ulugh Beg.

BORIS ROSENFELD

REFERENCES

Kennedy, E.S. “A Letter of Jamshid al-Kashi to his Father.” In Stud-
ies in the Islamic Exact Sciences. Beirut: Ametican University,
1983, pp. 722744,

Knobel, E.B., ed. Ulugh Beg’ Catalogue of Stars. Washington,
D.C.: Carnegie Institution, 1917.

Matvievskaya, Galina P. and B.A. Rosenfeld. Mathematicians and
Astronomers of Medieval Islam and Their Works (8th—17th c.).

* Moscow: Nauka, 1983, pp. 492-495 (in Russian).

Sayili, Aydin. The Observatory in Islam. Istanbul: Turk Tarih Ku-
rumu, 1960.

Sédillot, L.A. Prolegoménes des Tables Astronomiques d'Oloug
Beg. Paris: Didot fréres, 1847 and 1853.

Ulugh Bag. “Treatise on Determination of Sine of One Degree
(Fragment).” Trans. B.A. Rosenfeld. In Reader in the History
of Mathematics, Arithmetic, Algebra, Number Theory, and Ge-
ometry. Ed. 1.G. Bashmakova et al. Moscow: Prosveshchenie,
1975, pp. 79-82 (in Russian). '

See also: al-Kashi — Observatories in Islam — Zij — al-Rami
— Qibla i

yoLIDISI = Al-Uqlidisi, Ab’l-Hasan Ahmad ibn

Ibrahim, wrote an Arithmetic (Kitab al-Fusil fi ‘I-hisab al-

hindi) in Damascus in 952—53. Thisisa sizable compendium
and remarkable as the earliest arithmetic extant in Arabic.
The first part explains the place-value system, the four
arithmetical operations, and the extraction of square roots
for integers and fractions, both common and sexagesimal.
Numerous examples are given. This part is supposed to be
accessible to a large audience. The second part develops
the earlier topics and adds curiosities or different methods.
The third part would seem to be the result of the author’s

-~ experience in teaching; it consists of explanations and ques-

tions with their answers concerning some difficulties the
reader might have met in the first two parts. The fourth part
contains some digressions about the changes Indian arith-
metic undergoes when one uses ink and paper (since Indian
computations were made on the dust abacus). In this part
al-UgqlidisT also explains (according to him, better than his
predecessors) how to extract cube roots.

Al-Uglidisi was concerned with the applicability of arith-
metic. How original his work was we do not know. He often
claims originality or at least superiority of his teaching, but
so do his contemporaries. He does not claim originality,
however, for the most important feature of his Arithmetic,
the first occurrence of decimal fractions (besides the usual
common and sexagesimal ones). He uses a mark placed over
the last integral unit in order to indicate the separation from
the subsequent, decimal part.

JACQUES SESIANO

Y

REFERENCES

Saidan, A.S. Al-fusal fi'l-hisab al-hindi. Amman: al-Lajnah al-
Urdunniyah lil-Ta«tib wa’l-Nashr wa’l-Tarjaman, 1973. [Arabic
text].

Encyclopaedia of the Histbfy of Sc‘;e;lce, '
Technology, and Medicine in Non-Western|

C u 1 tures &der HELAINE SELIN  ®1997 Kiuwer Academic Publishers
WCICA: 346459
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NACHTRAGE ZU BAND V 405

No. g, K. T Quint al-ustinedna wa-basiiiha, Schnitte und Oberfliche
des Zvlinders, wurde von Ludmila Karrova und B. A. ROSENFELD
untersucht: The Treatise of Thabit ibn Qurra on Sections of a Cylinder,
and on its Swurface in: ATHS 24/1974/66-72. Beide IForscher haben ge-
zeigt, daB TAsiT B. QUkra die Methode der geometrischen Umgestal-
tung kennt, und verschiedene irrationale Funktionen auf Flichen von
Ellipsen und Hyperbeln reduziert wic MACLAURIN, DALEMBERT, EULER
und LAGRANGE im 18. Jahrhundert; s. noch L. M. Karrova, Traktal
Sahita ibn Korry o seCentjach cilindra i o cgo proverchnostt in: Trudy X111
... Kongressa po istorii nauki, Moskva, 18-24 avgusta, 1g71 g. Beitrige
(Sekt. 111, TV), gedr. Moskau 1974, 103-105.

No. 12, Qaul f1 Tashili masa@il al-gabr bi-l-barahin al-handasiya, tiber
weometrische Beweise {iir algebraische Probleme, noch zwei Hss. Oxford,
Bodl., Thurst. 3970.3 (1407, 675 H.), ehd. Marsh. 713/44 (281P-282P, 7635
H.).

S, 270

TapiT 8. Qurra: No. 13, K. fi -Adad al-mutafiabba} wurde unter-
sucht und ins Russische tibersetzt von (. . MATVIEVSKA]A n: 1z istoril
toénych nauk na srednevekovem bliZnem 1 srednem vostoke, Taskent
1972, S. 87-116. :

S.z72

TAwmir B. QURRA: Erg.: Mugaddimal, zwanzig geometrische Probleme,
Oxford, Bodl.,, Marsh. 713 (269%-270%, 765 H.), ebd. Thurst. 3g70.3
(134P-1352%, 675 H.). S. noch A. J. SANSUR, Matematileskie trudy Sabita
tbn Korry. Moskau 1971,

S. 277 )

Ahmad b. “Umar ar-Karasisi: Von No. 1, K. fi Misahat al-halag,
liegt noch eine Handschrift in Oxford, Bodl., Marsh. 713/6 (812-84P, 705
H.).

S. 281

ABT KAMIL Sugé‘ b. Aslam: No. 1, al-Gabr wa-i-muqdbala, dariiber
noch M. LEvey, Transmission of indeterminate equalions as seem i1 an
Istanbul manuscript of Abii Kamil in: Japanese Studies in the History ol
Science 9/1970/17~25, J. SEs1ANG, Les méthodes d’analyse indélerminée
chez Abit Kamil in: Centaurus 21/1977/89-105.

S. 286

QusTA B. LUgA: No. 1, Burhan ‘ald ‘amal Jusab al-hat@ain, iber die
Regel des doppelt falschen Ansatzes, zwei weitere Handschriften sind
erhalten Oxford, Bodl., Thurst. 3g70.3 (1372, 675 H.), ebd. Bodl., Marsh.
713 (273273, 765 H.).
S. 266

Ahmad b. Ibrahim ar-Uquipisi: No. 1, K. al-Fusil fi [-hisdb al-hindi,
dariiber: Ch. TiLLASEV, A. T. UMarov, Desjatiénye drobi v |, knige nalal
ob indijskor arifmetike” al-Uklidisi (X v.) in: Matematika na sredneveko-
vom vostoke, Taskent 1g78, 191-193.

Ser emFuaT GAS e VI 5. 40S, 1979 (LEIOEN)
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Zf)h ARABISCHY MATHEMATIKER

KoLMAR, L anticipation de certaines idées de la logigue maithématiyue chez
Al-Fargbt in: XI1teme Congr. Int. d'Hist. des Sciences 111 A, 1071, 97~
I01. .

1.~ K. al-Hival ar-rihaniva wu-l-asrar at-tabi‘iya f1 dugd’rg al-askal al-
handasiya (35t der Titel echt?), |, die geistigen Kunsterific und die natiir-
lichen Geheimnisse der geometrischen Figuren'', nach cigener Angabe ist
die Schrift im Jahre 321 H verfalit worden, Uppsala 324 (6o L) Das Buch
besteht aus zehn Kapiteln. Vielleicht hat ABu L-WAFA? in seinem K. fimd
vahtagu taihi s-sanic (s. u. S. 324) dieses Buch benutzt (vgl. A, KUBES-
ov, B. A. RoSENTELD, On lhe geometrical treatise of al-I'arabi in: Arch,
Int. Hist. Sc. 22/1969/50), russ. Ubers, in: Matematiskije traktaty, Redacc.
Kollectiv . E. Esemov, Alma-Ata 1972, S. gI-231.

2. — Kaldm (fi} Sarh al-mustaglag min musadarat al-magalae ai-ild@ wa-l-
hamisa man Uglides, , Erklirungen der Schwierigkeiten der Postulate des
1. und 5. Buches des Euklides (angefithrt von Ibn Abi Usawibita 11, 139),
erhalten in hebriischer Ubersetzung von MosEs BEN Tinsox, s Stein-
schneider, Hebr Ubers. S. 509, russische Ubers. von M. I©. BOCKSTEIN,
Problemi wostokowedenija No. 4, Moskau 1959, Ubersetzung ist hsg. auch
in Matematiskije trakiaty, a.a.O. S. 233-276.

3. — K. al-Muwdhal 1la I-handasa al-wahmiya, , Einfiihrung in die hypo-
thetische, nur i der Vorstellung existierende Geometrie’” nach Suter,
a.a.0. (angefiithrt von Ibn Abi Usaibi‘a I, 140). ,

4. — Sein Komimentar zum Almagest des Ptolemdus (s. Kap. Astrono-
mie), hauptsichlich trigonometrische Probleme (s. Ubers, in; Matema-
tiskije traktaty S. 53-8g). ’

5. — Als Autor nennt ihn noch das K. Bugyat al-Gmdl fi sind‘at ar-vaml
wa-taqwim al-afkal Oxford, Bodl. Marsh 216 (50ff.,s. Uri No."g56, 5. 207).

AL-UgLIDIST

Abu I-Hasan Ahmad b. Ibrahim scheint einer der bedeutendsten
Mathematiker des 4./10. Jahrhunderts gewesen zu sein. Uber sein
Leben ist uns nichts bekannt. Eine der beiden uns erhaltenen
Schriften ist 341/952 in Damaskus, verfat worden. Nach seiner
eigenen Angabe soll er der erste gewesen sein, der die Kubikzahlen
und Kubikwurzeln in einem Buch behandelt hat. Ferner ist er
vermutlich ein Vorganger von GIYATADDIN AL-KAST bei der Behand-
lung der Dezimalbriche.

Brock. ST, 387, A. S. SAnAN, The Earliest Extant Arabic Arithmetic:
Kitab al-Fusil fi al-Hisab al-Hindi of Abi al-Hasan Akmad <bn Ibrahim
al-Uglidisi in: Isis 57/1966/475-490; A. 1. SABRA in: EI, ITI%, 1139-1140.

1. — K. al-Fusil fi I-hisab al-landi Yeni Cami 8oz (230ff., 582 H., s.
Krause S. 513). 5. Nachtr. S. 402.

GAS. S =.296-28% 159, (LEPEN)
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of the quadrivium (geometry, astronomy and music),
classifications of numbers; perfect, over-perfect
and deficient numbers; amicable (mutahdbba) num-
bers; series, etc. The influence of this work can be
seen in the writings of the Ikhwan al-Safa’ [¢.v.),
whose first Risala, “On Numbers” (English trans,
by B. Goldstein, in Centaurus, 1964, 129-60), is in
large part a paraphrase of the Imtroduction, and in
which the authority of Nicomachus and Pythagoras
are repeatedly invoked. According to the Ikhwan,
arithimetic, the first stage on the way to wisdom, is
a study of the properties of existing things through
a study of the individual numbers corresponding to
those things: “‘existing things are in accordance with
the nature of numbers”. Even when a conventional
classification of numbers is made, such as their
classification into units, tens, hundreds and thou-
sands, it is inspired by a universal pattern in nature
—in this case, the four natures, the four elements, the
four humours, etc. The prototype of the number one
is The One; and just as all things proceed from the
One transcending them, so one is the principle of all
numbers but is not itself a number, Speculations of
this kind are not to be found solely in scientifically
weak writings; one of the great mathematicians of
Islam, ‘Umar al-Khayyami [g.v.], believed that the
study of mathematics—being the purest part of
philosophy—was the first step on the ladder that

. leads to salvation and to knowledge of the true
essence of Being (Risdla fi sharh mad ashkala min
musadarat Uklidis, ed. A. 1. Sabra, Alexandria 1961,
pp. 3 and 75). And we should remember that the
translator of Nicomachus's Infroduction was one of
the ablest mathematicians of the 3rdfgth century.
One is struck, however, by the paucity of writings
on “%Im al-‘adad proper., A somewhat extended
treatment of this subject is Mardsim al-intisib fi
“m al-hisab, written in Damascus in 774[1373 by
the Spanish-Arab Ya‘ish b. Ibrahim b. Yasuf al-
Umawl; it contains a treatment of pyramidal
numbers (Saidan, in IC, 1965, 210 and 212). Thabit
b. Kurra wrote a separate treatise om amicable
numbers (French trans. by F. Woepcke, in JA4, xx
(1852), 420-29) and so did Kamal al-Din al-Farisi
(see Brockelmann, S II, 295, no. 2). Arguing against
the view that an infinite cannot be greater than
another infinite, Thabit cited the example of numbers,
observing that the class of natural numbers and
that of even numbers are both infinite while the
latter is half the former. In fact an infinite collection
of numbers, he said, can be any part of another
infinite collection (British Museum MS. Add. Or.
7473, fol. 14v).

The first manual of Hindu reckoning, that of Mu-
bammad b. Masa al-Khuwarizmi (c. 210/825), sur-
vives only in a number of Latin versions deriving
from a Latiu translation probably made in the 12th
century A.D. One of these, represented by a unique
13th-century manuscript preserved at Cambridge,
was first published by B. Boncompagni as Tratiati
daritmetica i: dlgoritmi de nwumero indorum, Rome
1857, and re-edited by K. Vogel, 4lchwarizmé’s Al-
gorismus, Aalen 1963. Another version is Joannis
Hispalensis Liber algorismi (or alghearismi) de pratica
arismetrice, published by Boncompagni as Trattati
d’aritmetica 11, Rome 1857. The formér book ex-
plains the decimal place-value system of numeration,
though the nine Indian .numerals are-missing from
the Cambridge manuscript, which uses only Roman
numerals. Zero is represented here as a small circle
(cireulus), whose function is to indicate a vacant

. |

.

place (differcntia, mansio: Pmartaba, ?manzila);
the Liber algarismi also calls zero ciffre or siffre,
reflecting the Arabic sify, “empty”. In performing
the fundamental arithmetical operations the num-
bers are placed one above the other and the process
begins on the left. Erasure and shifting of numbers
are used, thus clearly implying that the operations
were performed on a dust-board. A particular
feature of the book is the treatment of duplation
and mediation as separate operations; this practice
was preserved by Arabic arithmeticians as late
as al-Kashi in the gth/rsth century (though not
in al-Karadji, 1bn al-Banna’, c. 619/1222, or al-
Kalasadi, d. 882/r477 or 891/1486) and was alo
continued by many writers in Rurope up to the
16th century,

Extant among the earlier introductions to Indian-
type arithmetic is the Usil hisdb al-hind, which
Abu 'l-Hasan Kishyar b. Labban al-Diili composed
in about 390/1000 (Principles of Hindu Reckoning,
facsimile of the Arabic text with Lnglish translation,
etc. by Martin Levey and Marvin Petruck, Madison
and Milwaukee 1965). It is in two partsv The first
part introduces the ‘nine letters’ and the principle
of decimal place value. A small circle, ‘sifr’, indicates
the absence of nwinber from the place position
(martaba) which it occupies. Kishyar then deals
with addition (ziydda), subtraction (nuksan), multi-
plication (darb) and division (kisma). Duplation
(tad“if) and mediation (tansif) are described as ‘other
kinds’ of addition and subtraction respectively,
There follows a treatment of the squate root (djadhr)
and this part ends with a short chapter on mawdzsin,
in which the check by casting out nines-is applied
to multiplication, division and the extraction of
square roots. Fractions are here expressed exclusive-
ly in the sexagesimal scale. A half, for example, is
thirty parts of one, and accordingly the final result
of halving 5625 appears as 281z. Similarly the re-

i 30

mainder in a division is multiplied by powers of
60, then divided by the divisor. The second part is
entirely devoted to the ‘compounded’ sexagesimal
system of calculation (including the calculation of
square root) with the help of multiplication tables
of numbers up to 6o (missing in the extant text).
In these tables numbers were expressed in the tra-
ditional abdjad notation, but the calculations them-
selves employ a pure place-value system of numera-
tion using the nine figures and zero. A final chapter
illustrates the process of extracting the cube root
(kab) in the decimal system. Throughout the book
the calculations are performed on a dust board
(takht) and involve rubbing out and displacement of
numbers, the final result replacing one of the given
numbers. For example, to multiply 325 by 243 the
following figures successively replace one another
on the board: _ 325, 6 325 72325, 72925 77765

243 243 243 243 243
78975
243 7 .

But already before Kushyar’s time highly sig-
nificant innovations were being introduced, as is
witnessed by Kitab al-Fusdl fi 'l-hiséb al-hinds,
which Abu ’I-Hasan Ahmad b. Ibrahim al- Uklidisi
composed in Damascus in 341/952-3. Though not
yet published, this important book has recently been
studied by A. S. Saidan in the unique Istanbul MS
Yeni- Cami 802 (Isis, lvii (1966), 475-90). As well

3

as applying Indian schemes of calculation to the . ... .

old finger arithmetic (see below) and to sexagesimal

EZ . L. 5. A4139- 7740, 4937 [Z:é:/-i@if/y
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The Earliest Extant Arabic

Arithmetic
Kitsh al-Fusil fi al Hisib al-Hindi
of »
Abi al-Hasan, Ahmad ibn Ibrihim al-Uglidisi

By A. S. Saidan *

This is the earliest known arithmetic extant in Arabic. It has come down
to us in a unique COpy Now kept in the Yeni Gami Library, Istanbul
No. 802). On the front page we read that the text was written in Damascus
in 341 a.n. (952/3 AD.). The purpose of the present article is to introduce
this text to the readers of Isis and to discuss one of its most important aspects,
the treatment of decimal fractions. I have also prepared a more compre-
hensive study of the text, which I hope to publish in the future.

The manuscript is in 980 folios, 13 by 17 centimeters, 17 lines to the
page. The copyist’s pagination was placed on the left-hand corners, which
were mostly worn out. A later pagination has been made beginning at folio
15: however, two folios bear this number. Folio 20 is missing, but the loss
is not great; it must have contained examples on division worked out in
a method explained before and continued after. There is a stray sheet,
which contains trivial comments,- between folios 71 and 72, in the midst
of a chapter on curiosities in subtraction. What should have been folio 221
s left out, and this number is given to the next. The manuscript ends with
the statement that copying was completed on Sunday, 18 Jumada II, 552
(28 July 1157).

The writing is clear. The copyist is at his worst when copying numbers
arranged in columns for an operation. As usual, such columns were not
clearly separated from the lines of explanation around them. In some
places, the copyist mistook lines of the operation for lines of explanation
and thus scattered the former without sense.

Three chapters in the text are not finished. One, which is on fractions,
ends abruptly on folio 178 and a marginal note there states that no copy of
the remaining part was found. The second chapter (fol. 178) contains an
unfinished description of a computing board for the blind. The last one
comes at the end of the unnumbered folio between 220 and 221; the author

* Khartoum Technical Institute.

Isis, 1966, VoL. 57, 4, No. 190.
. 475

THE EARLIEST EXTANT ARABIC ARITHMETIC 4477

about 330 A.H. Since we know that the author wrote his work in 341, we can
safely assume that he is not this Abu Ishaq. ’

The title “al-Uqlidisi ” (the Euclidean) does not necessarily denote an
particular skill in Fuclidean geometry. From al-Sam‘ani* we learn tha};

ersons were given this nickname for writing copies of the Elements for
sale. That our al-Uqlidisi earned his living that way is possible. His text
shows however that he has experience in teaching arithmetic, for he seems
to know what students usually ask, and suggests answers that satisfy them
The unfinished parts of the text may be an indication that he did no£
outlive the year 341 long enough to complete them.

With so little known about the author, let us turn to the text.

THE TEXT

Sources and Merits

The best way to introduce the text is perhaps to give '
‘ . th
introduction. Al-Uqlidisi says (fols. 1b12-—2a1):p s ¢ author’s own

I have looked into the books of the past computers versed in the arithmetic
of the Indians and met the experts of them noted in our age for writing a
book on it or having good knowledge in it. Each one of them exerted him;gelf
and dlq his best to give in his work all that he had. But I have found that
Ir;lcénet 'dlddhke (xine‘icflzclld;l one reproduced parts of what his predecessors had

ntioned and added his own thou 1 iti
he could make over his predecessors.ghts’ findings, and whatever additions

. The author goes on to claim that his book is better than all because
it contains them all and because of another reason to be quoted below
He does not name the books he had read or the arithmeticians he ha(i
met: In t.he Fihrist, Ibn al-Nadim mentions several Arabic books about
Ip(_imn arithmetic and several living or recently deceased Muslim arithme-
ticians (c. 95%7). Of these books it may be enough to mention the arithmetic
of al-Khwarizmi (825) and a book in four parts by al-Kindi, the philosopher
(d. 873). The former is supposed to have been the source of several LF;tin
texts, which constitute an A4lgorismus corpus.® Without losing sight of the
fact that if any text was written before the time of al-Uqlidisi i;g does not
follon that it was available to him, we may state that if his,work reall
contained many preceding books now lost to us, it must be highly valuedy
At any rate, his statement gives the impression that Indian arithmetic w '
developing in the Islamic world. ®
~ The other reason why al-Uqglidisi finds that his work excels all the others
is because he has transformed to the Indian pattern all the curious and
nice methods included in the old-fashioned arithmetic, described as that
of the Riim ¢ and the Arabs, that is done by hand.” His work is thus

4'Abd al-Karim ibn Muhammad ibn Mansiir A4l izmi i

: d 2 ha $ chuarizmi’s Al :

il)l- T'amini al-Sz}minI, Al-Ansdb (Hyderabad-  1963), pp. 42—44.g0nsmus (Aaten: Oteo Zeller,

19(36c2c)zin: (;sgxgama Oriental Publication Bureau, 6 Rivm is the name the medieval Muslims
982), p. . ave to the Byzantines imi i
5See Kurt Vogel, Mohammed Ibn Musa fgorm. ¢ Bysantines. Rimi is the adjective

o o
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(Madrid, 1942); and Estudios sobre historia de la cien.-
cia espariola (Barcelona, 1949), 219 ff., “La obra enci-
clopédica de Abraham bar Hiyya”; .
el 03,5 Sl 6T 53 a7 b ol pon b s g3 (g8 o 53
' iolanta bt b
Opus astronomicum (De motu stellarum), I (Milan, 1903),
1-1vi; M. Steinschneider, “Abraham Judaeus: Savasorda
und Ibn Esra...," in Zeitschrift fir Mathematik, 12
(:ffji: GAn 34 ppl ) 9 Jsd O 51 ol Aay s S3L s
oS 4, 4SS o5 Y TS WANY [ ATy (K.-»I»

L. Th(;rndike, A History of Magic and Experimental

Science, 11 (London, 1923), pp. 82-83; ” )
332) oty 33U S\ LS il ) ke 57, Ver Eecke sy
31 aS xxxv—xli Obriv (1484 (ol ol dydad S48
S 90550 3 5 0 0dd T 31 S glaslizad 5 (Y slg b
: woewl auiS

S PGse 3Gy toki g
sili NI g pe g
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tary on the Tabula Smaragadica, R. Steele and D. W. Si-
nger, eds., in Proceedings of the Royal Societ 'y of Me-
dicine, Hist. sec., 21 (1928), 41-57.
tal oo i olr 4 S8 5 sl IS

De usu astrolabii, De iudiciis nativitatum, De revolution-
ibus nativitatum, and De pulsibus et urinis.
258 (a8 OB 4 e lmtan 7 et e oIS

W3 10 S 03 0l g 1 T 5l (ool S5 s codti (2l
L. Thorndike and P. Kibre, 4 Catalog of Incipits of
Mediaeval Scientific Works in Latin, rev. ed. (Cambri-
dge, Mass., 1963), see index. col. 188,

Il ssle J‘,:I 3353\“ ok ,__;wlw| O Jl4>,- .‘ss} é:L.o (s'.:
F. ]. Carmody, Arabic Astronomical and Astrological Sci-
ences in Latin Translation: A Critical Bibliography
(Berkeley-Los Angeles, 1956), see index, 192; C. H. Ha-
skins, Studies in the History of Mediaeval Science
(Cambridge, Mass., 1927), 9-11; G. Sarton, Introduction
to the History of Science, II, pt. 1 (Baltimore, 1931),
177-179; and M. Steinschneider, Die Europaischen Ub.
erselzungen jaus dem Arabischen bis Mittle des 17ten
Jahrhunderts (1904~1905; repr. Graz, 1956), 62-66.
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B. Boncompagni, “Delle versioni fatte de Platone Tibur-
tino,” in Attidell’ Accademia pontificia dei Nuovi Lincei,
4 (1851), 249-286; . A. von Braunmiihl, Vorlesungen
tiber die Geschichte der Trigonometrie, | (Leipzig, 1900),
48-50; C. H. Haskins, “The Translations of Hugo San-
ctallensis,” in Romanic Review, 2 (1911), 2, a note on
the date of the Liber embadorum; J. M. Millas-Vallic-
rosa, Assaig d'historia de les idees fisiques i matema-
tiques a la Catalunya medieval, 1 (Barcelona, 1931), 29
if., on the De usu asirolabii; Las traducciones orientales
en los manuscritos de la Biblioteca catedral de Toledo
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Without symbolism, al-Umawi often takes the sum of ten
terms as an example, a practice started by the Babylonians and.

adopted by Diophantus and Arabic authors.

In subtraction al-Umawr considers casting out sevens, eights,
nines, and elevens. All Hindu Arabic arithmetic books consider
casting out nines; and some add casting out other numbers. Some
also treat casting out elevens in the way used today for testing
divisibility by 11, which is attributed to Pierre Forcadel (1556).

In dealing with square and cube roots, al-Umawt states rules
of approximation that are not as well developed as thase of the
arithmeticians of the East. He does not also consider the method

of extracting roots of higher order, which had been known in the
East since the eleventh century. For finding perfect squares and -

cubes, however, he gives new rules, most of which have not been
found in other texts.

In general, al-Umawi’s Marasim.is worthy of scholarly in-
terest, especially in_connection with the early history of number
theory. The work is preserved in Carullah (MS 1509, 1).

Another work by al-Umawt is preserved in Alexandria (MS
5174 h) under the title Raf ‘al-ishkal fi Misahat al-ashkal (Re-
moval of Doubts Concerning the Mensuration of Figures). It is
a small treatise of seventeen folios in which we find nothing on
mensuration that the arithmeticians of the East did not know.

S

UQLIDIST (al-Uqlidisi)

Abu’l Hasan Ahmad Ibn Ibrahim al-Ughdist
4th A.H (10th c. A.D), Damascus

Mathematician - Al-Uqlidisi®®®570 s only known from a unique

869 Saidan, Dordrecht (1978)
670 Saidan, pp. 544-546
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A BIBLIOGRAPHY
OF
SCHOLARS
IN MEDIEVAL ISLAM

150 - 1000 A.H
(750 — 1600 A.D)

Turklye Dlyanet Vakfi |
Islam Aragtirmalan Merkezi

Kitliphancsi
Dem. No: %() X513
/
Tas. No:| ,

Ilias Fernini, Ph.D.
Faculty of Science .
United Arab Emirates University

copy of his work entitled Kitab al-fusal fi’l hisab al-hindi (The
Book of Chapters Concerning Indian Arithmetic). The text was
written at Damascus in 952-953. The manuscript was copied in
A.D. 1157. In the introduction al-Uqlidisi states that he has trav-
eled extensively, read all books on Indian arithmetic that he has
found, and learned from every noted arithmeticians he has met.
The epithet al-Uqlidist generally was attached to the names of
persons who made copies of Euclid’s Elements for sale, so it is
possible that he earned his living in that way. Internal evidence
shows that he had experience in teaching Indian arithmetic, for
he knows what beginners ask and how to answer their questions.

The Kitab al-fusil is in four parts. In the first, Hindu numer-
als are introduced; the place-value concept is explained; and the
arithmetical operations, including extraction of square roots, are
described, with many examples applied to integers and common
fractions in both the decimal and the sexagesimal systems.

In the second part the subject matter is treated at a higher
level and includes the method of casting out nines and several
variations of the schemes of operations explained in the first part.
In the introduction al-Uglidist states that in this part he has col-
lected the methods used by noted manipulators, expressed in the
Indian way. This section contains almost all the schemes of mul-
tiplication that appear in the Latin works.

In the third part, justifications of the several con}:epts and
steps suggested in the first two parts are given, generally in apswer
to questions beginning “Why”or “How is it”.

The first few lines of the fourth part state that Indian arith-
metic, as transmitted to the Arabs, required the use of the dust
abacus. Later it is said that the operations depended upon shift-
ing the figures and erasing them. Obviously, for these operations,
paper and ink cannot be easily used. Modifications of the In-
dian schemes are suggested whereby the abacus can be dispensed
with, and ink and paper used instead. We can now judge that
al-Uqlidist’s modification presents a first step in a long chain of
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Ekmeleddin Ihsanoglu, Boris A. Rosenfeld, Mathematicians, astronomers and other scholars

of Islamic civilization and their works (7th-19th c.), Istanbul 2003, pp.
ISAM KTP.91191

232. AHMAD AL-UQLIDISI

Abu'l-Hasan Ahmad ibn Ibrahim al-Uqlidisi (10 c.) (al-Uglidisi = copyist); copied "Elements" of Euclid).

See: GAL? (I 387), GAS (VII 405), MAMS (II 168-170); Saidan [18] (DSB), Sesiano [30] (ENWC) .

M1. Book of Sections on Hindu Arithmetic (Kitab al-fusul fI'l-hisab al-hindi) - Istanbul (SM Yeni Cami 802).

Description of the manuscript: SHIM (513). Edition by Sa“idan: al-Uqlidisi [1], Sa*idan [13]. English translation
of the contents and the chapter on decimal fractions: Sa“idan [2], The complete English translation: Sa*idan
[19]. Research: Anbuba [9], Berggren {10] (36-39), Sa'idan [6, 19], Tllashev and Umarov [1] (decimal
fractions). ‘

Treatise in 4 parts: 1) 21 chapters on arithmetic of integers and of simple and sexagesimal fractions, 2) 20
chapters on arithmetic of integers and fractions on a higher level, here decimal fractions are introduced, 3) 21
chapters on proofs of rules of the first two parts, 4) 32 chapters on replacing calculations on a board covered
by dust by reckoning on paper. The treatise was written in 952.
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4545~ Saidan, A.S., "The earliest extant Arabic arithmetic", Isis,

1966, 57: 475-90.

. A scholarly study of the earliest known arithmetic work in Arabic,Abu'l-‘ %
Hasan al-Uqlidisi's Xitab al-fusul fi'l-hisap al-hindi, from the unique
Yeni Gami Library Istanbul ms. 802 with translation of certain sec-

tions, a detailed outline of its contents and a separate section devoted

to its study of decimal fractions, the earliest known in Islam.
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Cantor, M., Vorlesungen iiber Geschichte der Mathematik, Stuttgart,
1965; Dictionary of Scientific Biography, New York, 1971-1972;
Euclid, Elements, tr. Th. Heath, 1952, Britannica Great Books;
Euclidis Elementa, ex interpretatione Al - Hadschdschadschii cum
commentariis Al - Narizii, Copenhagen, 1897; Eves, H., 4n
Introduction to the History of Mathematics, New York, 1963; GAS;
Heath, Th., 4 History of Greek Mathematic\s, Oxford, 1921; Pauly;
Schreiber, P., Euclid, Leipzig, 1987; Steinschneider, M., die
arabischen Ubersetzungen aus dem Griechischen, Graz, 1960; Suter,

H., Die Mathematiker und Astronomen der Araber und ihre Werke,
Leipzig, 1900.
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AL-UQLIDISI, ABUL-HASAN AHMAD IBN
IBRAHIM (fl. Damascus, 952 -953), arithmetic.
No source book mentions al-Uglidisi. He is
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Apollonius, Conics. Books V to VI, the Arablc Translation of the Lost
Greek Orizinal in the Version of the Bani AMis3, ed. and tr. G. ).
Toomer, New York. 1990; GAS; Kheirandish, E., introd. The Arabic
Version of Euclid's Optics, New York, 1999; Kmuse. M., «Stambuler
Handschrifien islamischer Mathematikers. Quellen und Srudien zur
Geschichte der Mathematik, Astronomie und Physik, Abteilung B:
Studien, 1936. vol. 11; Rashed, R., Les Mathématiques infinitésimales
du IXS au XF siécle. vol. Wl London, 2000; Suter, H., Die
Mathematiker und Astronomen der Araber und ilhre Werke, Leipzig,

1900; Tomas. L., Greek Mathematics. Cambridge/Massachusetts/
London, 1967; Toomer, G. J.. introd. Conics ... (vide: Apollonius).
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