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WEISSENBORN, H. Die Ubersetzung des
Euklid [GAS V, 102] aus dem Arabischen in das
Lateinische durch Adelhard von Bath. Ab-
handiungen zur Geschichte der Mathematik,

3 (1880), pp. 141-166.

5378 Sutegr, H. Uber den Kommentar
des. Muhammed ‘ben ’Abdelbigi . zum
zehnten: Biiche des Euklides. ~ Bibl. math.
3.F., 7 (1906-07), pp. 234-251

5321 B:}UDOU ,-C. Une édition poly-
glotte orientale des éléments d'Euclide:
la-version arabe d'Ishaq et ses dérivées,

Archeion 19 (1937), pp. 70-71

5323 - BERGSTRASSER, G. Pappos’ Kom-
mentar zum Zehnten Buch von’ Euklid’s
Elementen. Beitrage ‘zu Text und
Ubersetzung. Islam 21 (1933), pp-195-222

01380 BUSARD, H.L.L. The translation of the
Elements of Euclid from the Arabic into Latin by
Hermann of Carinthia (?). Books VII-XIL
Amsterdam: Mathematisch  Centrum, 1977.
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Platonism and Aristotelianism). A review of
the sources, dufstieg und Niedergang der riimis-
chen VWell (Berlin 1994), 2/36/7: 4939-73;
Y. Tzvi Langermann, Islamic atomism and
the Galenic tradition, History of Science 47
(2009) 277-95; Lenn Goodman, The Epi-

“curean ethic of Muhammad b. Zakariyd’
ar-Rézi, ST 34 (1971} 5-26; Peter Adamson,
Platonic pleasures in Epicurus and al-Raz,
in Peter Adamson, ed., In the age of al-Farabt,
Arabic philosophy in the fourth/tenth century, Lon-
don 2008; Hans Daiber, Aetius Arabus. Die
Vorsokratiker in arabischer Uberligferung, Wies-
‘baden 1980.

Davip BenNeTT

Fuchd

Euclid (fl. third century B.C.E?) is
best known as the author of mathemati-
cal textbooks that were used in Europe,
Asia, and North Africa for almost two mil-
lennia. There is little reliable information
about his life and his scholarly activities.
He is usually linked to the Mouseion at
Alexandria under the Ptolemaic dynasty
and thought to have been an elder con-
temporary of Apollonius (d. ¢.192 B.C.E.)
and Archimedes (d. ¢. 212 B.C.E.), but
the evidence for these claims is weak
(Vitrac, Stiucture et genése). Proclus (d. 487
C.E.) and Pappus (d. c. 350 C.E.) are the
first authors to record biographical details
about Euclid. The quotation from the Ele-
ments in Archimedes’ On the sphere and the
cplinder is considered a later interpolation
(Hjelmslev). The famous anecdote about
Euclid’s reply to King Ptolemy Soter

(r. 323285 B.C.E.), to the effect that there .

is no royal road to geometry, is considered
spurious.

Euclid’s works include nine books and
treatises on geometry (Elements, Data, On
diwisions of figures, Porisms, Conics, Surface
loci), optics (Optics), astronomy (Phenom-

EUCLID

ena), and music (Elements of music) that are
probably correctly ascribed to him. Four
of these works (Elements, Data, Optics, Phe-
nomena) are fully extant in Greek, Arabic,
Latin, or Hebrew, often in two or more
versions. Three of them (Conics, Surface loci,
Elements of music)sare completely lost. Two
works (On divisions of figures, Porisms) are
known from Arabic fragments in works by
Abi -Wafy’ al-Bazjant (d. 388/998) and
Ahmad b. Muhammad b. ‘Abd al-Jall
al-Sijzi (d. after 387/997-8); On divisions
of figures is also extant in Latin extracts
(Hogendijk, Arabic version; Hogendik,
Euclid’s lost Porismns). The authorship of
texts on music—Division of the scale (Katab
al-ganiin)}—and mechanics—On  heaviness
and lightness (Kalab al-thigal wa-l-khiffa)—and
On the balance (Magala fi I-mizdn) ascribed to
Euclid in Arabic and Latin sources is con-
tested. It is firmly rejected for the Catoptrics,
The book of synthesis (Kitab al-tarkib), The book
of analysis (Kitab al-tallil), and The book on
Jfallacies(Pseudaria), and for pieces on music
other than the Division of the scale and the
Elements of music. With respect to the trans-
mission of the various genuine Euclidean
texts, the nineteenth-century editions of
the Greek texts by Heiberg and Menge
have come under criticism for their edito-
rial principles and choices (Knorr; Vitrac, -
Euclid; Rommevaux, Djebbar, and Vitrac).

. TRANSMISSION OF THE

ELEMENTS
. The first Arabic trgnslaton of the Ele- -
ments was undertaken by al-Hajjaj b. Yasuf
b. Matar (fl. second-third/late eighth-
early ninth centuries), for the caliph
Hariin al-Rashid (r. 170-93/786-809)
(Ibn al-Nadim, 634) or for Hartn’s vizier
Yahya b. Khalid al-Barmaki (d. 189/805)
(Besthorn et al., 4). In the 210s/late 820s,
al-Hajjaj b. Yasuf presented the Elements a

The Encyclopaedia of Islam Three, 2013-4, 2013 Leiden. ISAM 224423.
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. \ translated with historical introduction and commentary
N WAS / Elaheh Kheirandish, New York: Springer, 1999
- (Sources in the History of Mathematics and Physical
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UKLIDIS (Euclid —ascribed to) hals |

Greek mathematician and geometer; third century B.C.

Kawl ‘ald’l-lubiin wa san‘at al-ma‘azif wa makharidj al-huriif |
The discussion of modes, of the making of string instruments, and of the
places of articulation of sounds. '

Although the interpretation of Uklidis as Euclid can be taken for granted, F.
Rosenthal, in his study of this text, arrives at the conclusion “that the Manisa
‘Buclid’ is obviously not a genuine work of the famous geometer, nor can it be
identified as the translation of any preserved and published work . . . it must have
been a product written in the spirit of, if rather different from, the few preserved
late musicological treatises. It may even have been a Byzantine work translated
into Arabic after the great period of Graeco-Arabic translation activity, possibly
1 the tenth or eleventh century” (see bibliography). The text in the Manisa ms..
as well as the fragment of the same work which appears as part of two conflated
works in the Berlin ms. We. 1240 (see 176), is in many instances incomprehensiblc:
this is due to an unskilful translation, to the ““very sick” vorlage (f. 109b) from which
both texts were copied and also to the fact that the copyists did not always under-
stand their material. In one case Rosenthal succeeded in relating one passage toa
corresponding text by Bacchius, thus clarifying its meaning. It seems to us, therc-
fore, that thorough confrontation with different Greek theoretical works might
lead to the clarification of much material contained in our treatise. Indeed.

353

THE THEORY OF MUSIC IN ARABIC WRITINGS:
(¢.900-1900), AMNON SHILOAH, 1979 Minchen,

PliunIUioRy.

Incipit (T-Mp, 1705): sl iy aSodl Sl S]] Sl L

sl J sy
Explicit: A Al e ol gy l;&.a)l‘@.«.q-ij).x.,'u::» SUASIL LS W0 el
Mss:

T-MP, 1705, f, 83b-109b, 220 x 145 (150 x 100y mm., 171

354
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UK LIDIS (Euclid— ascribed to) oials |

Greek mathematician and geometer; third century B.C.

Kawl ‘ald’l-lubuin wa san‘at al-ma‘azif wa makharidj al-hurif
The discussion of modes, of the making of string instruments, and of the
places of articulation of sounds.

Although the interpretation of Uklidis as Euclid can be taken for granted, F.
Rosenthal, in his study of this text, arrives at the conclusion “that the Manisa
‘Euclid’ is obviously not a genuine work of the famous geometer, nor can it be
identified as the translation of any preserved and published work . .. it must have
been a product written in the spirit of, if rather different from, the few preserved
late musicological treatises. It may even have been a Byzantine work translated
into Arabic after the great period of Graeco-Arabic translation activity, possibly
in the tenth or eleventh century” (see bibliography). The text in the Manisa ms..
as well as the fragment of the same work which appears as part of two conflated
works in the Berlin ms. We. 1240 (see 176), is in many instances incomprehensible:
this is due to an unskilful translation, to the “‘very sick™ vorlage (£. 109b) from which
both texts were copied and also to the fact that the copyists did not always under-
stand their material. In one case Rosenthal succeeded in relating one passage to a
corresponding text by Bacchius, thus clarifying its meaning. It seems to us, there-
fore, that thorough confrontation with different Greek theoretical wogkg might
lead to the clarification of much material contained in our treatise. Indeed.

353

THE THEORY OF MUSIC iN ARABIC WRITINGS
(€.900-1906), AMNON SHILOGAH, 1979 Minchen,
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Explicit: Ao L o gy Wiy Lo pron sy gz SUISIL LS a1 adlly
Mss:
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354



TIME OE EUCLID 153

CHUANG TzU

Chuang’ Tszit® (2760, 12317), meaning the philosopher Chuang. His name
was Chou' (2450) and his surname Chuang, hence he is sometimes called
Chuang Chou. Born about 330, in the State of Weit (12542), modern Anhui.
Chinese philosopher. The greatest representative of Taoism and one of the
most original thinkers of his country. He defended the doctrines of Lao Tz,
laying stress on the relativity of all things, the unreality of the tangible world,
the value of spiritual freedom, the preéminence of wu-wei. He wrote the work
which is now generally called the Canon (or the Classic) of Nan Hua,* Nan?
Hua? ching' (8128, 5005, 2122).

Text—TFrederic Henry Balfour: The Divine Classic of Nan-Hua, with Copious
Annotations in English and Chinese (Shanghai, 1881).. Another English transla-
tion by James Legge in the Sacred Books of the East, vol. 39-40, 1891 (together
with the masterly commentary by Lin? Hsit-chung' (7159, 4031; 2875), dating
from the first half of the seventeenth century). Musings of a Chinese Mystic.
Selections edited by Lionel Giles in Wisdom of the East (112 p., London, 1906).
Extracts translated into German by Richard Wilhelm (292 p., Jena, 1912;Isis, I,

119, 1919). -
Criticism—H. A. Giles: Chuang Tzii, Mystic, Moralist, and Social Reformer
(London, 1889); Chinese Biographical Dictionary 1898, 202-203). o

1V. HELLENISTIC MATHEMATICS, ASTRONOMY, AND PHYSICS

EUCLID®

Etx\eidns, flourished in Alexandria probably under Ptolemy I, King of Egypt
from 323 to 285. Mathematician and physicist. Probably trained in the
Academy. He flourished after Plato’s first pupils and before Archimedes. He
systematized the mathematical knowledge of his time in the “Thirteen Books of
Elements” (srotxeia), which have remained until our day the basis of the teach-
ing of elementary geometry. A great deal of these elements was probably his
own contribution, and at any rate his work was not a mere compilation, but a
synthesis of the highest grade in the elaboration of which he evinced considerable
genius. To quote a single instance, the formulation of the postulates, and more
particularly of the fifth one, was due to him. The innumerable attempts to prove
this fifth postulate on the one hand and the development of the non-Euclidian
geometries on the other are as many tributes to Eueclid’s wisdom. ILeaving aside
some undatable Pythagorean knowledge, Euclid discovered the earliest theorems
of the theory of numbers, notably the existence of an infinitude of primes and

that, if p = Z 2~ is prime, 2"p 1s perfect.

Fundamental principles of geometrical optics: propagation of light in straight
lines, laws of reflection.

o He has been compared to Heraclitos and also to Plato.

» Nan Hua being the name of a hill in Ts’ao*-chou! fu® (11636, 2444, 3682), Shantung, where
he livedrin retirement. This work bears said title only since its canonization, under the T’ang
emperor Hsiian Tsung, in 742.

' Often mistaken by medineval writers and in the early printed editions for Euclid of
Megara, Eleatic philosopher, one of the disciples of Socrates and the founder of a philosophic
school (the Megaric, Dialectic, or Eristic) at Megara, almost halfway between Athens and
Corinth,
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22p. R. dor Rasm w ayin i Dadifahani gadim Welieddin 2547 bis. —
22q. Daniiname AS 4819,503/ 5

IV. Mathematik. 23. Zaprir usit/ al-handasa li-Uglidis noch Cambr,
Suppl. 1011, Ind. Off. 736, Manch. 348G, 349, Browne, Cat. 159, O, 4, Fas,
Qar. 1367/8, 1639, Stambuler Hdss. bei Krause, S. 499a, Kairo! V, zo02,
Teh. 1, 26, 11, 157, Asaf. 1, 794,;, Back. Hdl. 108, Rampir 1, 409, Buhar
463, i, gedr. Calcutta 1822, Ind. “Alawl 1271, Fas, 1293, 2 Bde (s. Renand,
Hespéris XIV, 8s5), Auszug Miinch. 848, gedr. Stambul 1216, pers. Ub. v,
Qutbaddin a5-Siraz (11, 211) Yeni I, 796. Mulahpas Tahrir U. v. Amir
Zainal‘abidin b, M. al-Husaini, einem Zeitgenossen des Mir Damad (11, 411),
Meth. XVII, 60,5 — Sarf Zahrir U. v. Mir M. Hadim al-Alawi (st.
1061/1651), Ramplr I, 415,49 — Ha¥ya v. Kamaladdin Hu. b, Mu‘inaddin
al-Husaini al-Maibudi (II, 210,), Mesh. XVII, 17,,,, Rampir I, 413,93, —
Sarf v.Maulawi M. Barakat Rampiir I, 415.,, Zaksir v. “Abdal‘ali b. M. al-
Birgandi (1I, 200), eb. 401,.

Zu S. 511

24. Usil Menelavs flaskal al-kuriya, voll. Saban 663/Mai—Juni 1265,
L. Paris 2467,;, noch Manch. 350K, Stambuler Hdss. bei Krause, 502m (vgl,
dess. Die Spharik von Menelaos aus Alexandrien I, § 8), Megh, XVII, 10,
29, Teh. I, 97,3, 166,, 167, 11, 207,35, 208.5, Rampir I, 411. — GL v. M.
Bagir b. Zainal‘dbidin Yazdi Teh. I, §3, II, 171. — 25. Ausgabe von
Archimedes’ ,Kugel u. Zylinder” und Ausg. seiner ,,Kréisrechnung" voll.
661/1263, Stambuler Hdss. bei Krawse 8. 501, g. h.,, Rampur I, 410. —
26. K, al-Mahudar i ArSimedes verf. 653/1255, noch Leid. 982, Bodl.
I, 875.3, 895, Manch. 346E, Flor. Pal, 271, 286, Stamb. Hdss. Krause S.
501,i, Teh. I, 181,,, Mesh, XVII, 55,50, Ramplrl, 418, 639 {Zadk. an-Naw.
163} zum Commentator a. ’l-H. ‘A. an-Nasawi (dessen %. et Tudrid fi'l-handesa
Ramptur I, 417) s. al-Baihaql, Zutimma 109. — 29, ar-K. af-i@fiya ‘an
iS-Sakk fi'lhutit al-mutowdsiye Serdi 3342,y (Kr. 496,,) = 30a. — 28, Tajrir
al-mafrudat i Tabit b. Qorra (S. 385,) voll. 653/1255, noch Berl. 59309,
Bodl. I, 875,,, Paris 2467, Stamb. Hdss. Krause, S. 500, ¢, REmpur 1
41/63, Ya'qub Bah$ Badauni (7edk. an-New. 163). — 29. K. al-Mu'tava
i Uglidis nach der Ub. v, Ishiq b. Hunain und der Bearbeitung von Tibi
b. Qorra noch Berl. 5929, Ind, Off. 743, i, Manch. 348C, 350B, Bodl.
I, 1875,0, Stamb. Hdss. Krause S. 4g9b, Kairo! V, 200, Teh. 1, 166,,,
Mesh, XVIL, 57,75, Rampir I, 411, 63 (Zadk an-Naw. 162). ~ 30.
ein auf die Postulate Euklids beziiglicher Brief an “Alamaddin Qaisar
b, a. ’1-Q. al-Hanafi Berl. 5942, Paris 2467, Stamb, Hdss. bei Krause,
S. 496,0. — 30a.al-Musidarat, Abh, iiber die Postulate Euklids, Berl. 5958,
Stamb. Hdss. Krause, S. 496,, Mesh. XVII, 27.,, Rampar I, 417. —

Brockelmann, Supplement zur GAL I 59
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792 - 7 ALUKHAYDIR — UKLIDIS

al-Ukhaidzr, Director-General of Antiquities, Baghdad

1969; B. Finster and J. Schmidt, Sasanidische und

Jrithislamische Ruinen im Irag, Baghdader Mitteilungen

8, 1976. (A. NORTHEDGE)

aL-UKHAYDIR, Bant, an ‘Alid dynasty ruling
in al-Yamama, ie. in Eastern Arabia, from 253/867
until at least the middle of the 5th/11th century.

The founder was Muhammad b. Yasuf al-Ukhaydir
b. Ibrahim b. Musa al-Djawn b. ‘Abd Allah b. al-
- Hasan b. al-Hasan b. ‘Ali b. Abf Talib, born in 210/
825-6. His brother Isma‘il led a rebellion in the Hidjaz
and took possession of Mecca in 251/865. He died
in Rabi‘ I 252/March-April 866 of smallpox and was
succeeded by Muhammad. The latter was defeated
by an army under Abu °I-Sidj al-Ushriisani sent by
the caliph al-Mu‘tazz and fled to al-Yamama. He estab-
lished himself as an independent amir in the fortress
and town of al-Khidrima which became the seat of
the dynasty. Few details are known about the nature
of their reign and the dates of individual amirs. The
rule of the Banu ’l-Ukhaydir has been seen as respon-
sible for the exodus of a large part of the local inhab-
itants, especially the Banti Hanifa, from al-Yamama.
According to Ibn Hawkal (53, tr. 51), the oppressive
rule of Muhammad b. Yisuf caused thousands of the
populace of al-Yamama to emigrate to Upper Egypt.
The reliability of this report is doubtful, however,
since Ibn Hawkal describes the emigration as taking
place already in 238/852-3 during the caliphate of
al-Mutawakkil, long before the arrival of Muhammad
b. Yusuf in al-Yamama. In 310/922-3 the inhabitants
of Kur’an in al-Yamama left their town for Basra,
partly because of the harsh taxation of their land by
mukdsama [q.v.] (Yakiit, iv, 50-1).

The first amir was succeeded by his son Yisuf b.
Muhammad and then by his grandson Isma‘dl b.
Yasuf. The latter’s relations with the Karmatis of al-
Bahrayn seem to have been good at first. He par-
ticipated in the Karmati capture of Kiifa in 313/925
and was left by the Karmati leader Abii Tahir in
charge of the town (al-Mas‘adi, Tanbih, 381). In 316/
928, however, Isma‘il was killed, together with his
uncle Muhammad and three of his brothers, in a bat-
tle with the Karmatis. Isma‘il was succeeded as amir
by his brother al-Hasan who continued to rule, perhaps
under a protectorate of the Karmatis, and was suc-
ceeded by his son Ahmad. Thereafter the succession
is uncertain. The later amirs were descendants of Abu
‘-Mukallid Dja‘far b. Ahmad b. al-Hasan, but some
of them were murdered by rivals within the ruling
family. When Nasir-i Khusraw visited al-Yamama in
443/1051, the Banu ’1-Ukhaydir, with 300-400 horse-
men at their disposal, were still firmly in control of
the country. He describes them as Zaydr Shi‘is who
used the Shi‘ form of the call to prayer. However,
there does not seem to have been a tradition of reli-
gious learning in al-Yamama, and Zaydis elsewhere
took little notice of them. Thereafter, the rule of the
Banu ’l-Ukhaydir declined, and the Banii Kilab at an
unknown date took control of al-Yam&ma. Descendants
of al-Ukhaydir, known as Banii Yasuf, formed a local
tribe which is mentioned still at the turn of the 8th/
l4th century as consisting of about 1,000 horsemen
in alliance with the tribes of ‘Amir and ‘Ayid. They
still maintained their nobility, not admitting outsiders
into their ranks, but had no knowledge of their exact
lineages.

Bibliography: Hamdani, Sifa, 139, 163; Mas‘adi,
Muradj, §§ 3093, 3104; Ibn Hazm, Diamharat ansab
al-Arab, ed. E. Lévi-Provencal, Cairo 1948, 40-1;
Nasir-i Khusraw, Safar-nama, ed. Nader Vazinpur,

Tehran 1971, 112-13, Eng. tr. Thackston, 86; Ibn

‘Inaba, ‘Umdat al-talib, ed. M.H. Al al-Talikang,

Nadjaf' 1380/1961, 113-16; ‘Abd Allah b. Yasuf

al-Shibl, al-Dawla al-Ukhaydiriyya, in Madjallat Kulliyyat

al-lugha al-Arabiyya wa “lulim al-igitima‘iyva, Diamiat
al-Imam Muhammad b. Su‘ad, vi (1976), 459-66; Nizar

‘Abd al-Latif, Imarat Bani °I-Ukhaydir fi °l-Yaméama,

in Madjallat Kulliyyat al-Adab, Djami‘at Baghdad, xxi,

127-42; Salih b. Sulayman al-Nisir al-Washmi,

Wildyat al-Yamama, Riyad 1412/{1991-2], 171-8.

o (W. MADELUNG)

UKIYANUS [see AL-BAHR AL-MUHIT].

UKLIDIS, the Arabic form for the name of
the Greek scholar Euclid.

Euclid probably lived around 300 B.C. in Alexan-
dria. His works, genuine or spurious, encompass the
four ancient mathematical sciences (geometry, arith-
metic, agtronomy, music—the authorship of the known
works on music is disputed in modern literature) and
some of their branches (optics, catoptrics, mechan-
ics—the authorship of the works belonging to the lat-
ter two is likewise now disputed): the Elements, the Data,
On divisions (of figures), the Porisms, the Conics, the Surface
loct, the (Book of) Fallacies, the Phaenomena, the Optica,
the Catoptrica, the Elements of music, the Sectio canonis,
the Book on the heavy and the light, the Book on the bal-
ance, and the Book on the weights according to. the circle of
the limuts. .

At least 9 of these texts (Elements, Data, On divisions,
Porisms, Phaenomena, Optica, Sectio canonis, Book on the
heavy and the light, Book on the balance) have been trans-
lated into Arabic. Titles of three more works unknown
in Greek are attributed to Euclid in Arabic sources
(Ibn al-Nadim). In several cases, more than one Arabic
translation was produced. Al-Hadjdjadj b. Yisuf b.
Matar [¢.0] Is sald to have translated the Elements first
for Hartin al-Rashid’s vizier Yahya b. Khalid [see aL-
BARAMIKA]. Under the reign of al-Ma’miin; he pro-
duced a second version. Mediaeval and modern authors
differ as to whether this second version is a new trans-
lation, whether al-Hadjdjadj indeed was its author or
whether he used Greek or Syriac manuscripts (Furlani,
Sezgin, Brentes). Ishak b. Hunayn [¢.0.] made a new
translation of the Elements, presumably during the last
third of the 3rd/9th century. The relations between
his translation and al-Hadjdjad)’s versions is also
debated because of three issues: (1) Does the pre-
served Arabic fragment of a commentary on the
Elements composed by Abu ’l-Fadl al-Nayrizi [q.0.]
embody the second version of al-Hadjdjadj? (2) How
dees al-Hadjdjadj’s style differ from that of Ishak?
and (3) What text is contained in the preserved Arabic
manuscripts of the Elemenis and the Arabic-Latin ver-
sions produced in the [2th century by Adelard of
Bath, Hermann of Carinthia, and Gerard of Cremona
(Brentjes, Busard, Codex Leidensis 399.1, De Young,
Engroff, Klamroth, Kunitzsch, Lorch)?

That Ishak’s translation was revised by Thabit b.
Kurra [¢.0.] enhances the complexity and interpreta-
tive difficulty of the textual history of the mediaeval
Elements. The text as transmitted in al-Nayrizi’s com-
mentary is now regarded as al-Nayrizi’s own work
based on both Arabic traditions. Although most of
the Arabic manuscripts are ascribed to the Ishak/
Thabit tradition, some of the books actually come
from the Hadjdjad] tradition. Similarly, the Arabic-
Latin versions either derive from such Arabic com-
pilations of the two traditions (Adelard of Bath and
Gerard of Cremona) or from later Arabic recensions
(Hermann of Carinthia). According to Ibn al-Nadim
[¢.v.], there was another, at least partial Arabic trans-




ERATOSTHENES — EUKLID 83

ERATOSTHENES

von Kyrene wurde ca. 273 v.Chr. geboren und starb ca. 192.
Seinen Namen kannten die arabischen Gelehrten nicht nur durch
seine Leistungen auf dem Gebiet der Geographie und Astronomie,
sondern anscheinend auch durch seine Losung der Aufgabe der Wiir-
felverdoppelung. Er fithrte sie, wie seine Vorginger, auf die folgende
Aufgabe zuriick : Zwischen zwel gegebenen Linien sind zwei mittlere
Proportionalen zu finden. Seine Abhandlung dariiber und dic Kennt-
nis des zur Veranschaulichung konstruierten Instrumentes gelang-
ten zu den Arabern. :

Cantor I, z11-212; KNaack in: Realenz. 11/1907/362-363; Heé;th,
Hist. of Greek Math. 11, 104-100; Sarton 1, 172-173.

Kalam fi ‘amal ala yustahragu bika halt baina hattain (im Griechischen

erhalten, der Titel steht nicht genau fest, hsg. von J.L. HEIBERG in:
Archimedis Opera omnia, Leipzig 1880-188g, 111, 102-T14), Beirut, St.
Joseph 223/21 (S. 157-162,9. Jh.H.), s. CL. JENSEN, Identification of a
Tract in an Arabic Manuscript: Eratosthenes on the Mean Proportionalsin:
Isis 61/1970/111.

~EukLID
' (3. Jahrhundert v. Chr.)

Euxrip war, unter. den arabischen Namensformen ¢

Ioripis und sogar{oLin)(in Anlehnung an sqlid ,.Schiiissel”, der
bekannteste griechisc s Mathematiker in den Kreisen der islamisch-
arabischen Gelehrtent. Uber seine Biographie gelangten Nachrichten
zu den Arabern, welche bereits in vorislamischer Zeit mit Legenden

und Anachronismen durchsetzt waren. Schon AL-KINDI? und AL-

1 Wie sehr er geschdtzt wurde, hat der Geometer AU ‘ALl anfangs des
6./12. Jahrhunderts in einem Gedicht zum Ausdruck gebracht. ,,Euklid ist
dic Wissenschaft, mit der du zugleich das, was im Himmel und in den
Landern der Erde sich befindet, umfassest. Trotzdem man sic verwendet,
wichst ihr Nutzen. O wie trefflich st diese Einrichtung. Er ist eine Leiter
und seine Proportionen die Sprossen fiir den nachtlichen Wanderer zum
héchsten Giplel. Auf ihr steigt dic Secele zum erhabenen Ort cmpor. Wie
odel ist dieser erhabene Ort und du, der du emporsteigst.” QiftT, Hukama’
411; A G, Karp, Avabische Uberselzer und Kommentaloren Fuklids, sowie
deven math -naturwiss. Werke auf Grund des Tavikh al-Hukama’ des Ibn al-
Qifti in: Isis 22/1934-35/150-151.

2 S, Oifts, Hukama® 63,
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Carl Brockelmann, Geschichte der arabischen Litteratur,
Leiden 1943-1949, Supplementband, 1937-1942; Max
Krause, "Stambuler Handschriften islamischer
Mathematiker", Quellen und Studien zur Geschichte der
Mathematik, Astronomie und Physik, pt. B, vol. 3 (1936);
G. P. Matvievskaya and B. A. Rozenfeld, Matematild i
astronomi  musulmanskogo  srednevekovia i ikhuudi
(vIIth-xvIith cent.), Moscow 1983; Fuat Sezgin, Geschichse
des arabischen Schrifttums, Leiden 1967-1984; Charles
Ambrose Storey, Persian literature: a  bio-bibliographical
survey, vol. 2, pt. 1, London 1972; Heinrich Suter, Beitriige
zur Geschichte der Mathematik und Astronomie im Islam, ed.
Fuat Sezgin, vol. 1: Die Mathematiker und Astronomen der

Araberund ihre Werke, Frankfurt 1986. i
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Couverture ; Carte du monde centrée sur la Mecque et indiquant corfecte;ns:itvrc
' ' 2 su ,

irecti i rt 2 la Mecque. La carte, gravée ‘
directions et les distances par rappo : cque. Gion de gtographic
1 ’ ¢ sidcle, mais appartient a une tradi hie
rovient de I'Iran du xvu® siecle, ! e sographic
Ir)nathématique qui semble remonter a plusieurs siécles (pr_(zbablcment a élh o

au début du xi€ sidcle, si ce n’est 3 Haba3 al-Hasib au ix® sigcle.) (Photo Chni

of London).
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LA SCIENCE
~ DANS
LE MONDE IRANIEN

A L’EPOQUE ISLAMIQUE

Etudes réunies et présentées
par
Z. VESEL, H. BEIKBAGHBAN
et B. THIERRY de CRUSSOL des EPESSE

Actes du colloque tenu 2
I"Université des Sciences Humaines de Strasbourg
(6-8 juin 1995)

o

INSTITUT FRANCAIS DE RECHERCHE EN IRAN
TEHERAN 1998

Sonja BRENTJES

ON THE PERSIAN TRANSMISSION
OF EUCLID’S ELEMENTS!

The Persian transmission of the Elements as well as other scientific texts ‘written
in Persian have not yet attracted much scholarly attention. There seem to be three
main causes for this neglect. First, for centuries, the lingua franca of science in
Muslim societies was Arabic. Thus, investigating Persian texts appears to be ina
sense a superfluous endeavour since the potential insights could presumably be
gained better and more directly from Arabic sources. Second, the contributions to
science by scholars writing in Arabic have been identified in texts composed before
the 15th century. The arena of new scientific developments in later centuries is
seen in non-Muslim, European societies. Third, the history of science in Muslim
societies is mainly a history of ideas. As such it privileges (some) texts, tables,
maps, and instruments, and focusses on the search for new 1deas, methods, or
techniques. These three aspects taken together produced an expectation that nothing
worth exploring happened in the sciences in post-15th-century Muslim societies.

Contrary to this expectation, a variety of sources, including those traditionally
exploited, speak of patronage and career opportunities with respect to science in
post-15th-century Muslim societies. In 1525, Sams al-din al-Hafri (d. 1528)
composed a complement to al-Sayyid al-Sarif al-Jurjani’s (740-816/ 1139-1413)
Sarb al-Tadkira. The text commented u pon is Nasir al-din al-Tiisi’s ma jor work on
planetary theory (Ragep, vol. 1, pp. 62-64). Al-Hafri used for his own rather
sophisticated discussion further texts on planetary models of well-known 13th and
14th-centuries authors . Al-Hafri’s commentary played an influential role in Safavid
astronomical education (ibid., p- 64). Al-Haf1i also added a 16th book to the usual
fifteen books of Euclid’s Elements, which is unknown to contemporary research.
In 1509, the Halji sultan of Malwa (India) ordered an Arabic manuscript on automata
to be copied. About half a century earlier, the founder of the dynasty, Mahmad $ah
Halji(d. 1469), who had served his predecessor and cousin, the Giiri sultan Mas<id
Han, as vizir, composed two astronomical works. Both are written in Persian. One
is a commentary on the Ihanid tables by Nagir al-din al-Tisi, the other is the
Zij-i jamf® translated partly into Latin in 1650 by J. Greaves, professor for astronomy
at Oxford.

Mogul miniatures of the early 17th century depict princes taught by scholars or
governors conversing with poets and scholars while an artist takes their likeness.
Portraits of Ottoman sultans or Safavid shahs sometimes include mechanical clocks

1..I thank the Humboldt Foundation for sponsoring the research which led to this paper.
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concerning the domain of human action but not many are aware of the Ha-
gigah which provided essential knowledge of the structure of reality. The
writings of generations of Muslim sages upon the subject which has now come

to be known as the philosophy of science is fundamental. The traditional

sapient commentaries upon the Quran and Hadith must be studied as must
the works of traditional metaphysics-and philosophy in order to enable the
contemporary Muslim to understand the principles of the'Islarrﬁé'cos'ﬁiological
sciences which relate the sciences of the domain of nature to the supreme
science of God and His Names and Attributes. It is not enough to read the
-verses of the Bléssed Quran with a mind filled with categories and ideas drawn
from modern thought. The Quran does not reveal its inner meaning so easily
and it is knowledge of this inner meaning that is heeded in order to create
a science of an Islamic character. The example of the great Muslim scientists
of the past provides an excellent guide for this endeavor. R
Finally, the task of creating a science of an Islamic character can only

achieved if this intellectual task is carried out not from a position of inferiority -

vis-g-vis the modern world but with complete confidence and pride in Islam
and its intellectual tradition. Modern science must be known and mastered
but so must the indepth criticisms being made of it: Islam must be known

not only in its social and economic teachings, but also in its metaphysicalv :

dimension. The present body of ofganized knowledge called science must be
sifted, criti¢ized, absorbed or rejected on the basis of the eternal teachings

of Istam-which alone remain the supreme and final judge of the veracity or e

falsity of any body of "knowledge” which claims to-be authentic and to cor-
respond to some aspect or domain of reality. : _

The "new” science of Islamic character to whose creation the MAAS Journal
of Islamic Science is dedicated can only be brought into being if the above-
mentioned obstacles are overcome and the authentic principles of Islam ap-
plied to the study of nature in a manner which remains fully faithful to these
principles and the long tradition of Islamic science and at the same time com-
pletely rigorous and logical in its treatment of all that modern science'claims
to have discovered, distinguishing between what has been actually discovered
in a particular science and what is nothing more than hypothesis parading
as ascertained and proven fact or law. The task is an enormous one and it
is not certain that, despite the exceptional opportunities now present, it can
be fully achieved seeing the condition of the present day world. But striving
towards this goal is the duty of all veritable Muslim intellectuals concerned
with the sciences and every effort in this direction must be encouraged. The
aims and concerns of this journal are in fact central to the intellectual life
of the contemporary Islamic world. May God help those who spend their
efforts in this direction to achieve the laudable goals set before them. Despite
the enormity of existing obstacles with His help the road can be traversed.
One must never forget that with God all things are possible.

Wa ma tawfiqgi illa bi’Llah
Seyyed Hossein Nasr
Washington, D.C.

Rajab 1405 March 1985
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Umar'Khayyam’s Criticism of
Euclid’s Theory of Parallels

Osman Bakar

The George Wasﬁingwn University
Washington D.C{.'»USA

Umar Khayyam was 2n influential figure—a great mathematician
and philosopher——scientist——in the Islamic world of 12th pen_ttm:y
A.C. Khayyam’s most important contribution to-goe@etry is h'lS
work regarding the difficulties of Euclid’s elements, which contain
his criticis’lii»(‘)f Euclid’s theory of parallel lines and the theory of
ratios together with several important contributions to Ehe later.
Though the more general view is that Girolamo Sacche‘n .was the
first to draw benefit from Euclid, but Khayyam is definitely ‘the
precursor of al-Tusi, Wallis and Saccheri in laying the foundation » :
-of non-Euclidean geometry. ‘ }

"Khayyam calls Euclid’s fifth postulate as the ‘greatest doubtful -
inatter that has ever been proved.’ Therefore, he seeks to replace
29th propbsition of Enclid’s elements by eightlT of his own. T!Jen
using the ¢ Aristotelian’ principle which is equivalent to the. fifth
postulate, Khayyam proves that two perpendiculars to the same
straigth Jine are equidistant.

Introduction:

The full name of Umar Khayyam as it appears in »thc? Arabic sources 1
Ghiyath al-Din Abuw’l-Fath *Umar ibn Ibrahim allflisabun al-Khayyami. Ac-
cording to the twelfth-century historian al—Bayhaql, who knew_ Khayyam per-
sonally and whose Tarikh Hukam al-Islam prov1de§ the earhe‘st account 'of
hi\}n, as well as according to many other sources! this a(;com.phshed Muslim
poet and mathematician was born near Naishapur. So little 1s'known‘ of the
life of Khayyam that the exact date of his birth and death stxll_ continue to
be a controversial issue. The latest discovery of Khayyam’s‘ birth .date. 15
May 1048, thanks to the researches of the Indian scholar Govinda T 1rtha. and
the Soviet scholars A.P. Youschkevitch and B.A. Rosenfeld on the b‘aS.IS of
certain evidence furnished by al-Bayhaqi, may now at last resolve this issue
once for gciod.2 And from evidence in the Tarab-Khana of th_e 9th{1 lslth-
century writer Yar Ahmad Rashidi Tabrizi the two above Russian s¢ (; 6a/r;
have calculated the exact date of Khayyam’s death as 12 Muharram 5
December 11313

. <
Khayyam was an influential figure in the Islamic world, not as the ‘Omar
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654 ' ALEXANDER VOLODARSKY

M. N. Deshpande :

I would like to say a word about the application of mathematics to architecture. It is round about
the 9th and 10th ceatury that we find the use of burnt bricks in Central Asia. It is also worth noting
that standardization of bricks came about at that time. Earlier, sun-baked clay and pressed clay were used
for the construction of- all these monuments and it is the knowledge of mathematics ~ which led
to the construction of entirely new monuments of great proportion. Thus mathematics did play a vital
part in the manufacture of standardized bricks and we find in Samarkhand and in Bukhara particularly,
the use of large bricks in the construction of the foundation and the use of smaller bricks for the upper
structure. The weight of the bricks also played a vital part. The geometrical designs on these monuments
later on started becoming more intricate, as divisions. and other mathematical procedures were developed.
Mathematics did play a very vital part in architecture and architectural decorations. ) :

S. K. Sirajdinov :

Mathematics was developed mostly for application purposes. For example consider the work of
Khwarezmi. Many of his works begin with the consideration that one must know certain mathematical
procedures such as division to develop irrigation systems. One could not make however a clear
distinction between pure mathematics and applied mathematics in those days as we do now. Many
mathematical problems appeared as results of practical needs. Although al-Birani had to use 7 series, he
had already invented the developments in the series of Teller. In order to comprehend the real develop-
ments in Teller series, one must have the co-efficient of one by two in the second term. This study of
Al-Birind is indeed a beautiful piece of work, of tremendous precision and'. dictated by the need
of practice. .

B. V. Subbarayappa :

Another example that can be quoted is the construction of different types of sacrificial altars which
also demanded an intimate knowledge of geometry. .
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TAHRIR-I-UQLIDIS AND EUCLIDEAN GEOMETRY
IN INDIA

Wazir Hasan Aspr - -

National Institute of Science, Technology and Development Studies
History of Scijence and Techuology Project
M-7, Janpath, Chandralok, :
Aliganj, Lucknow 226020.

Geometry in ancient India was basically ‘constructional’. It arose and developed
with the needs of religious rituals and cosmographic speculations. The eatliest manual
of Geometry—Sulbasitras laid down formulas for construction of vedis (altars). This
does not mean that the rules were not put to use for other practical purposes—they
were applied to problems of measurement, mensuration, architecture and astronomy,
However, as Saraswati Amma puts it ‘the aim was not to build up the device
of geometry on a few self-evident axioms but to convince the intelligent student of the
validity of the theorem so that visual demonstration was quite an accepted form of
proof’ {Saraswati Amma 1979). This tradition continued for long. Even as late as in
the 15th century a mathematician like Nilakantha Somayaji produced the authority
of Dharma Sistra texts, Visnu and Bhagavat Purdnas, Mimamsé and Vedanta Darianas for
‘proving’ his mathematical assertions in the dryabhatiyabhasya.

Meanwhile in Western and Central Asia, with the advent of Islam, Euclidean
geometry was gradually replacing the old prevalent systems. Its deductive system based
on- Aristotlean logic secemed to be very attractive as it provided a more sound footing
for scientific inferences. Indian literature especially dealing with astronomy, philosophy,
tales and religion was also reaching those countries through translations into Arabic
but it appears that for a long time the traffic was only one way. Authors like Ibrahim
b. Habib al-Fazari, Yaqab b. Tariq and Muhammad b. Musi al-Khwarizmi had
transmitted Indian science but before al-Birlni (973-1048) came to India, no
important name appears of anyone who may have translated some works from
Arabic into Sanskrit. :

Al-Birlini spent 13 years in India and gained extensive knowledge about Indian
sciences, astronomy, philosophy, religion and produced a vast volume of literature,
F. Mujatabai gives a list of 27 titles of al-Birlini’s works in Arabic dealing with indolo-
gical subjects (Fathullah 1978). Al-BirGni’s classic Kitdb-al-Hind still remains a treasure

- house of Tndian knowledge. He. had great admiration for Indian astronomers and
. mathematicians but felt that their geometry suffered from lack of rigour. His own view

was that ‘Geometry is the science about magnitudes and quantities in relation to cach



11. Kap. Die Ubersetzer 221

und einer Sternwarte, die unter der Leitung des selbst
als Ubersetzer aus dem Persischen titigen Salm (Fihrist
120, b. a. Usaibia 1, 162) zum Mittelpunkt eines
regen wissenschaftlichen Strebens ward. Die unter
al-Ma’'min und seinen nichsten Nachfolgern angefer-
tigten Ubersetzungen haben die der dlteren Schulen
ganz verdringt und sind uns allein erhalten .

Diese werden hier nach den Ubersetzem, nicht

nach den griechischen Autoren wie bei Steinschneider
geordnet; fir die anonymen Ubersetzungen sei ganz
auf thn verwiesen.

1. Al-Haggag b. Yu. b. Matar (Mataran) al-Hasib.

s. Suppl. I, 363. Euclidis Elementa, vol. II ed. Junge,
Raeder and Thompsoﬁﬁe 1932; der Cmt, v. Nairizi
lat. von M. Curtze, Leipzig 1809. Zu seinen Euklidiiber-
setzungen s. M. Klamroth, ZDMG 33, 265/81; Fatih 3439
f. 45a/61b nur Buch II—I3.

2. Yuhanna oder Yahya b. Bitrig um 200/81s5,
Steinschneider, Virchows Archiv Bd. 52, S. 364, Ubers.

368. K. as-Siyasa fi tadbir ar-riyasa tasnif al-fakim al-
Jadil Aristatalis HH V, 10202, ein von einem Araber
im 10. oder 11. Jahrh. aus verschiedenen Quellen zusammen-
gestelltes Machwerk (s. R. Férster, de Aristotelis Secretis
secretorum commentatio, Kiel 1888, Script. physiogn. I,
p. CLXXIX, Steinschneider, Centralbl. fiir Bibliothekswesen,
Beiheft XII, 79/80) Berl. 5603, ausfiihrlicher eb. "4, Miinch.
650 = Strr al-asrar lita’sis as-siydsa watartib alwal ar-riyasa
Wien 1827/8, Bodl. I, 341/2, Paris 2417/21, eine andre
Rezension eb. '22, Garr. 779/81, “ASir 1002 (Ritter, RSO
XVI, 212) Sulaim. 872, Mosul 55,34 1ns Lat. iibersetzt von
Philippus in Antiochia auf Befehl des Guido Vera de Valentia,
Bischofs von Tripolis, Secreta secretorum Aristotelis, Leyden
1528, Epistola Aristotilis ad Alexandrum cum prologo Jo-
hannis Hispaliensis ed. H. Suchier, Denkm. prov, Lit. Halle
1883, 473/80, engl. v. Fulton in Rogeri Baconis Opera hac-
tenus inedita, V, 1920 (AS 2890 ist gegen 7Tadk. an-Nawadir

1) Spuren i#lterer Ubersetzungen finden sich in al-Va‘qabis (S. 258)
Tar’tf, s. M. Klamroth ZDMG 40, 18¢gff,

203




18. Kap. Encyklopidie und Polyhistorie 8. at-TusI 673

Br. Mus. 980,,,, Cmt. v, ad-Dauwani, gest. go7/1501, Berl.
5358/g, Br. Mus. 980,,, Ind. Off. 581, Gotha 11, 58,4,
Garr. 797, v. Samsaddin al-Ka#&1 Berl. 5360, anon. Gl. eb.
5361, anon. Cmt. As‘ad 3748,,. — 19. iiber die philosophische
Lehre von der Emanation, verf. 666/1267 auf Wunsch des
Oberrichters von Herat, Br. Mus. ¢80, — 20. Antwort
an Nagmaddin al-Hilli, gest. 679/1280 (S. 514), iiber den
Ursprung des Geschmacks Br. Mus. ¢85,,. — 21. Zalfis
al-Muhassal S. 668. — 22. at-Tagrid f1 “ilm al-mantig mit
Cmt. von seinem Schiiler al-H. b. al-Mutahhar (II, 164) Br.
Mus. ¢80, Patna I, 218,44, — 22a. R. /7 Talkgig al-"tlm Br.
Mus. 980, — 22a.—q. s. Suppl. (22e. Fatih 5380, 22,m.
Mesh. I, 86,,4;). — 221. ar-R. al-hadiya Patna ll, 417,,546,5. —
22s. [that al-wagib, pers. Auszug v. M, °A. al-Hwansari,

Istanbul M. Pada, Daria 1, 108,5, — 22t. Asas al-igtibas
fi l-mantig pers. Mesh. 11, 1, 2, Teh. 11, 295, Dari‘a 11,
5,9 — 22u. K. Nafs al-amr Dari'a II, 83,5, — 22v.

R. an-Nufus al-“aradiya AS 2623,,, As‘ad 3748,,. — 22w.
Adab al-muta‘allingin Patna 11, 349,054y, — (22X, pers. Aflag
¢ Nasiri s. Suppl, Daria 1, 380,.4;).

IV. Mathematik. 23. Takrir usil al-handasa It Uglidis
in kurzer Fassung mit Zusitzen aus den Hdss. des al-Haggag
und des Tabit, die durch verschiedene Farben und Figuren
ausgezeichnet sind, voll. 646/1248, Berl. 5918/g, Paris 2465/6,
Br. Mus. 1334/5, Garr. 1054, Mesh. XVII, 12,,,,, Patna I,
23250027/ 8¢ 29531_(_1_15 elementa geometricae ex traditione Nasi-
reddini TuUsi arab., Romae typ. Medic. 1504. Auszug Miinch.
848, gedr. Istanbul 1216/1801. Sechs Magalar, gedr. fiir die
Calcuttaer School Book Soc. 1824; vgl. H. Suter, Einiges
aus Nassir ed Dins Euklidausgabe, Bibl. Math. N. F. VI,
3/6, Zeitschr. f. Math. 1893, lit. hist. Abt. 195, Steinschneider,
ZDMG L, 170. Pers. Ubers. v. Hairallah Han b. Lutfallah
Han, verf. 1144/1731, Ind. Off. Pers. 2260, Zangan, Loghat

al-“Arab V1, g5. — Cmtre: a. v. a. Ishaq Br. Mus. Suppl. 511

751. — b. v. Mir M. Hasim al-“Alawi (s. Suppl.) Patna I,
232,9035/3- — €. V. Maulawi M. Barakit (eb.) eb. 2031. — 23a.
Takrir usil al-handasa wal-kisab Alex. Hisab 28. — 24. Usa/
Menelaos fi 'l-askal al-kuriya nach Manstur b. “Iraq, gest.
430/1038 (S. 623) Berl. 5930/1, Paris 2467,, Garr, 1055. —
25. Ausgabe v. Archimedes ,iiber Kugel und Cylinder”
nach Tabit b. Qorra (S. 241) mit Benutzung des Cmts. des
Eutokios v. Askalon in der Ubers. des Ishag b. Hunain

mit Anhang iber die Kreismessung (Takrir al-maqala fi
Brockelmann, Geschichte der arabischen Literatur 1. 43
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Zu S. 218. 13. Kap. Die Mathematik 385

J. Hirschberg, die ar. Lehrbiicher der Augenheilkunde, 21ffi X. a/l-Baifera
Képr. 959, 51a—86b (s. Ritter 832).

B. Mathematik und Astronomie: 6. al-Qaul fi'5-3akl al-gatti‘ wan-nisba
al-mi’allafa, iiber das Problem des Menelaos, 1. Paris 2457, 37, ferner Alger
1446, 4. AS 4832,;, Seril 3464,3, Auszug Paris 2467,3, ins Lat. iibers. von
Gerhard v. Cremona, Liber Thebit de figura alchata (auch de figura sector)
Paris 7377 B, Erfurt, Ampl. Samml. Qu. 349, 16, s. A. Bjornbo, Thabits
Werk iiber den Transversalepsatz, mit Bemm. v. H. Suter (lat. Text), erginzt
durch Untersuchungen iiber die Geschichte der muslimischen Sphérometrie
und Trigonometrie v. H. Burger u. K. Kohl, Erlangen 1924 (Abh. z. Gesch,
d. Naturw. u. Med. Heft 7), hebr. v. Kalonymos b. Kalonymos (1313}, Ox-
ford, Neub. 2008, s. Steinschn. Hebr. Ubers, 588—go. 7. K. al-Mafridit,
von Steinschn. a.a.O. und Suter 37 den Data des Euklid (s. o. 2a} gleich-
gesetzt, aber Buhar 343v, Rampilr 412 davon verschieden, noch AS 4832.
4. 9. R. (Nukat) fi'l-garastin, Theorie der Goldwage, noch Paris 4946,
Bairut 223,, s. E. Wiedemann, Bibl. Math. IlI, 12 (1912), 21—39, F. Buch-
per, Die Schrift iiber den Q. v. Th. b. Q., SB phys.-med. Soz. Erlangen,
52/3, 141—88. 11. K. f1 I6t& al-haraka fi falak al-buriig wasiratha bifi-
sab al-mawadi® al-hariga min al-markaz Paris 2457, 13, iiber die Ungleich-
heiten der Sonnenbewegung (Nallino bei Suter, Nachtr. 162). 14. f7 MisGhat
gat’ al-mahrit alladi yusamma ’l-mukafi, Paris 2437, 25, AS 4832, 3, Kairo!
V, 197, iibers. v. Suter, SB ph.-m. S. Erl. 48/g, 65—88. 15. fi enna 'Ljat-
fain ida harafd ‘ala z@wivatain g@imatain iltagaya, iiber den Beweis des
beriihmten Euklidischen Postulats, Paris 2457 32, AS 4832, 9, Garullzh 1502,,,
Kairo! V, 201. 16. f7'/-4°dad al-mutakabéa AS 4830,, iber die befreundeten
Zahlen, s. Woepcke, JA, XX, 4, 1852. 21. Kaifa panbagi il}. noch AS
4832,. 23. fi Qaf (qut%) al-ustuwana (wabasitha) AS 4832, 2, Kairol 'V,
202. 24. Uber das rechtwinklige Dreieck Esc. !955, 8. 25. fi'’-Hugfa al-
manswiba li Sugrat fi'] murabba® waguirik AS 4830, Kaire! V, 196 (Zadk.
an-Naw. 149). 26. fi Tashik mas@il al-fabr bil-barahin al-handasiya AS
2457.5, (Islca IV, 527), Teh. I, 181, 5, II, 205,/5, Mesh. XVIIL, 11, 31. 27.
Tractatus de horometria Esc.! 386, No. 955 (jetzt g61), 5. E, Wiedemann u.
J. Frank, Uber die Konstruktion der Schattenlinien auf horizontalen Sonnen-
uhren, ar. Text v. Th. b, Q., Kgl. Dansk Vid. Selsk. Mat. fys. Meddelser,
1V, g, Kobenhavn 1922. 28. K. fi “Amal jakl mugassam di arba‘airat
ga‘ida tupit biki kura md‘lama, Kopr. 9484, s. T. b. Q. s Abh. iber
einen halbregelmidssigen Vierzehnflichper, v. E. Bessel-Hagen u. O. Spies,
Quellen u, Stud. z. Gesch. d. Math. Astr. u. Phys. II, 3, 1932, 186—92.
29. K. f7 Alat as-s8Gf allati tusamnma@ rufamat, Kopr. 948, 1. 30 (a. H. 370 v.Ibr.
b. Hilal abgeschrieben, Berl. sim. §8.), s. Qu’ellen u. St. Z. Gesch. d. Math.
II, 186ff. 30. K. fi Idak alwagh alladi dakara Batlumiyiis anna bihi
>stafrafa mad tagaddama masirat al-gamar ad-dawriya wakya 'l-mustawiya
eb. 2. 31. Uber die Trepidation der Fixsterne, Brief an Ish. b. Hunain bei
b. Yiinus, 5. Caussin, Not. et Extr. VIL, 114—38. 32. f7 Horakat al-falak, wohl
= De motu octavae sphaerae Paris, 7195,, 16211, in andrer Ubers. Vat.
4275, 4083, oder De motu accessionis et recessionis, Paris 9335, Florenz bei

Brockelmann, Supplement zur GAL 1 25
- - - Lo SR
ol DR A S ‘ w wd _;[ 3 ‘; ) ::r,‘ A .
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"b. Mubammad al-Fzrabi (256/270-339 /95053
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AlY ‘arabi’s Treatise on Certa Obacumncs in Emks

/emenis

F, A, Smansi
Deparement of Philosophy
Karachi University

Itis known from the bibliographical tradition that Abd Nasr Mubammed
) had written a treditise to elavify
ohseuritiesin the definitions of some of the fundamental concepts introduced in

Books I and Vby Euclidin his Elements. Ibn Abi “Usaybiah (b. 600/1203-4; d.
" 668/1269-70) names this treatise as « Sharh al-Mustaghlaq min Magidirah

al-Maqélah al-Cla wa al-Khdmisah min Uglidus»* (Explanation of Chseuri-
ties in the Fundamental Concepts in Books | and V of Euclid) and is followed
in this by Al-Safadi (696/1296-764/1363) and the autkor of Al-Dhariuh
tld Tasanif al-Shiah.! Tn Lippert’s edition of «Tarikh al-Hukama»by al-Qifii
(568/1172-646/1248), we find in the list of al-Farabi’s works a piece with ihe
title of « Kitib Sharh al-Mustaghlaq i al-Masadirah al-Ula al-Thaniyahs?
(Book Explaining Obscurities in the Fundamental Coneepts the First the
Second). This could not have been the title of any work sinee it makes no sense,
Aunyway, even as it is, this title appears to belong to the treatise whose title
has been given by Ibn Abi ‘Usaybieh as « Shark al-Mustaghlaq min Masddirah
al-Magalah al-Ula wa al-Khamisah min Uglidus».

In a codex of manusecripis in the kscurial Library, no. Arab 618, there
are two short pieces with the titlesx Sharh Sadr al-Maqgilak al-8la min Kitzb
Uglidus li-Abi Nagr Mubammad ibn Mubammead al-Faribi» (Commentary
by Abu Nasr Muhamwmad b. Muhammad al-Faribi en the Opening Scctica
of Chapter I of Euclid’s Book), folios 109-A to 111-4A, and « Sharh Sadr al-
Magaluh al-KhZmisah minhu li-Abf Nasr ayda» (Conmmentiary on the Upening
Seetion of Chapter V thereof also by Abu Nagr), folies 111 — A te 111 - B.
These two pieces eonsiitute a short treatise by al-Firabi which had been written
to elucidate obseurities and ambiguities in certain definitions given by Eaclid
in Bocks I and V of his Elemenss. Although very brief, the treatise contains a
fucid discussion of the eoncepis of the ‘ point ’, * straight line’, ‘plane angle’
and ¢ ratia ’, in addition te an luminating, and historically impertant, dsﬁems-

1. 1bn AbT *Usaybi®eh, ‘Uyin al-Anbkd® fi Tebagdt al-Ajibbd *, Beixas, 1965, p. §08; Salih al-Din
Khadil b, Ayhak al-Safudf, Kitdb ol- Wafi bi-al- Wafaydr, ed. B Ritter, Lstanbul, 1931, vel. 1, p, 10%; Agha
Bumivg ulTulaial, AL Dhorl "k id Tugdnifol-5hi “ah, vol. X1V, pp. 64-E5 end vol X X1, p. 12,

2. Thn al-ifii, Ta'sikh o Hubamd (A1-Zavzeni’s abridgement), ed. J. Lippert; Leipeig, 1903, 3. 279,
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4608- Euclid, Codex Leidensis 399, 1. Euclidis Elementa ex In-
terpretatione al-Hadschdschadschii cum Commentariie al Nai-
rizii, Arabice et latine ed. notisque instruxerunt R.0. Beg-

thorn et J. leiberg. Pars I~II; Pars ITY, fasicule 1. Pars

IT1, fasicule 2. 24 finem perduxerunt G. Junge, J. Raeder,
s W. Thamson, Copenhagen, 1893-1932.

=Sl Al e P
4609- Euclid, Euelidis opera ommia, ed. J.L.Heiberg und H. Menge,
leipzig, 1883-1916.
£ .
" s 6‘@, {o‘e@jﬂ_,ﬁf
= 4610- Buclid, Translation of the "Elements" of Eueclid frrom the

Arabic into Latin by Hermarnm of Carimthia (?), ed. with in-

trod. by H.L.L. Busard, Leiden, 1968; reprinted fram Janus,
1967, 54: 1-140,.

- Sngst
4611~ Fraiese, A., "Sur la signification des postulats euclidi-

ens", AIHS, 1951, 15: 383-92,



214 bis. UgLiDIs (EUCLIDE), K. Zahirar al-falak bi tahrir Nasir al-Din al-Tast, ¢d.
"Abbas M. H. Sulayman, Alexandrie, Dar al-Ma‘rifa al-jami‘iyya (Dawr al-“ulama’ al-
“Arab fi ihyi” wa taqwim al-turith al-‘ilmi li-madrasat al-iskandariyya al-qadima, 1:
Mu’allafac Uqlidis al-“ilmiyya), 1996; 16x24 cm., 226 p., indices.

Pour la traduction arabe de ce trajté d’Euclide (ITI° siecle avant notre ¢re), o GAS,
V; 18-119, avec la longue liste des ms. qui contiennent le texte édité (alors que deux
seulement sont retenus ici).

Cetre ceuvre d’Euclide, les Phénoménes, comportant une érude géométrique de la
sphere céleste, était considérée par les Arabes, 4 la suite de Pappus d’Alexandrie,
comme faisant partie de la “petite collection astronomique grecque” (regroupant des
ceuvres bréves d’Euclide, de Théodose et d’Autolycos) destinée 3 servir d’introduction
4 la lecture de I'Almageste de Prolémeée. Pour une présentation rapide de cet ouvrage
d’Euclide, » Dictionary of Scientific Biography, 1V, 429; il fur traduit en arabe au IXe
siécle par a. ['H “Ali b. T b. Yahy3, puis commenté par al-Nayrizi 4 la fin de ce
méme siecle, . GAS, VI, 192 (Cest ce dernier nom qui aurait da étre rétabli dans le

texte édité, p. 135, 4 la place d’al-Tabrizi, mais la note A ce sujet est presque correcte);
et enfin Nasir al-Din al-Tasi reprit la rédaction de ce traité quatre siecles plus tard,
avec beaucoup d’autres sources scientifiques — qulelles soient d’origine grecque ou
arabe — en “modernisant” leur expression en langue arabe. Ces “nouvelles rédac.

tions” ont été ensuite largement répandues et il y a un teés grand nombre de ms,

pour chacune d’entre elles, w
Lédit. Sest appuyé sur I'impression de ce texte faite 4 Hyderabad en 1357/1938, et

sur deux ms. quil avait 3 sa disposition en Egypte, comme précédemment:

Istamboul, Ahmed III (Ima, Le Caire, microf. 22 falsh), copié en 676/1277, et Le

Caire, Dk, Mustafa Fadil, 41 riyida, copié en 1146/1733. Léd. du texte lui-méme se

trouve p. 135-198. Les mémes causes créant les mémes effets, notre conclusion sur

cette éd. est identique 4 celle de Pentrée précédente.

1994 a 1996 lNIIDXEo . ‘We/a”ges de /Il)stnut Dominicain d’Etudes Orientales du al a,
1 Cair

i [SAM Ktp. D 0998.
Vol. 23, 1997 Le Cairo. pp Y7/ . ISAM Ktp




