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sin AL’ /sin AL = sin (90° — @) / sin 90°.
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sin q / sin AL’ = sin 90° / sin (90° — h).
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Abu al-Rayhan Muhammad Ibn Ahmad al-Birini, Tahdid al-amakin, édition : ,_Ia._;l (o)
critique par P. G. Bulgakov (Le Caire: Majallat al-Makhtutat al-‘Arabiyya, 1962); english
translation: The Determination of the Coordinates of Positions for the Correction of Distances
between Cities, a translation from the arabic of al-Birini’s Kitdb Tahdid al-amakin litashih
masafat al-masakin by Jamil Ali, Contennial Publications/American University of Beirut (Beirut:
American University of Beirut, 1967), and Edward Stewart Kennedy, 4 Commentary upon
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American University of Beirut, 1973).
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King, «Al-Khalili’s Qibla Table,» Journal of Near Eastern Studies, vol. 34, no. 2 (April 1975),
reprinted in: King, Islamic Astronomical Instruments, XIII, and Richard P. Lorch, «The Qibla -
Table Attributed to al-Khazini,» Journal for the History of Arabic Science, vol. 4, no. 2 (Fall
1980), pp. 259 - 264.
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Instrument for Finding the Qibla,» Journal for the History of Arabic Science, vol. 6, nos. 1 - 2
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Sonnenuhren,» Quellen und Studien zur Geschichte der Mathematik, Astronomie und Physik,
Abt. A, Bd. 4 (1936), pp. 1 - 80, and P. Luckey, «Thabit b. Qurra’s Buch iiber die ebenen
Sonnenuhren,» Quellen und Studien zur Geschichte der Mathematik, Astronomie und Physik,
Abt. B, Bd. 4 (1937 - 1958), pp. 95 - 148.
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An 11" Century Treatise on Mathematical Geography (Beirut: American University of Beirut,
1973), pp. 16 - 31.

S. H. Barani, «Muslim Researches in Geodesy,» in: Al-Biruni Commemoration : ,.1a | (¢)
Volume (Calcutta: Iran Society, 1951), pp. 1 - 52.
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Abu al-Rayhan Muhammad Ibn Ahmad al-Biriini, Tahdid al-amakin, édition S St (o)
critique par P. G. Bulgakov (Le Caire: Majallat al-Makhtutat al-‘Arabiyya, 1962); english
translation: The Determination of the Coordinates of Positions for the Correction of Distances
between Cities, a translation from the arabic of al-Birini’s Kitdb Tahdid al-amdakin litashih
masafat al-masakin by Jamil Ali, Contennial Publications/American University of Beirut (Beirut:
American University of Beirut, 1967).

Edward Stewart Kennedy, «Two Persian Astronomical Treatises by Nasir al-Din : il 1)
al-Tusi,» Centaurus, vol. 27 (1948), p. 115.

Carlo Alfonso Nallino, «I1 valore metrico del grado di meridiano secondoi : —L 5 (V)
geografi arabi,» Cosmos di Guido Cora, vol. 11 (1892 - 1893), pp. 20 - 27, reprinted in: Carlo
Alfonso Nallino, Raccolta di scritti editi e inediti, a cura di Maria Nallino, Publicazione
dell’ Instituto per I'Oriente, 6 vols. (Roma: Instituto per I'Oriente, 1939 - 1948), vol. 5.
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Al-Biruni, Tahdid al-amakin, p. 121. (A)
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Tolemeo,» Mem. d. R. Accad. dei Lincei, ser. 5, vol. 2, part 1,

Nallino, Raccolta di scritti editi e inediti, vol. 5, p. 490. t g b asl
Claudius Ptolemaues, L’Almageste: édition du texte grec par J. L. Heiberg (Leipzig: (1*)
Teubner, 1898 - 1903); traduction francaise par N. Halma (Paris: [s. n.], 1813 - 1816), réimprimé
(Paris: Hermann, 1927); traduction anglaise: Ptolemy, Ptolemy’s Almagest, translated and
annotated by G. J. Toomer (New York: Springer - Verlag, 1984), et édition et traduction
allemande de deux versions arabes du catalogue d’étoiles: Claudius Ptolemius, Der Sternkatalog
des Almagest, Die Arabisch - mittelalterliche Tradition, I, Die Arabischen Ubersetzungen, édition
et traduction de Paul Kunitzsch (Wiesbaden: Otto Harrassowitz, 1986).
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Al-Mas‘idi: Muriij al-Dhahab (Les Prairies d’or), édité et traduit par C. Barbier : il (YY)

de Meynard et Pavet de Courteille, collection d’ouvrages orientaux publiée par la société
asiatique, 9 vols. (Paris: Imprimeriec impériale, 1861 - 1917; 1861 - 1930), vol. 1, p. 183, et Kitab
al-tanbih wa'l-ishréf, édidit M. J. de Goeje (Lugduni - Batavorum: E. J. Brill, 1894), réimprimé
(Beyrouth: Khayat, 1965); traduction francaise: Le Livre de l'avertissement et de la révision,
traduit par Carra de Vaux (Paris: Imprimerie nationale, 1896), p. 33.

Josef Fischer, Claudii Ptolemai Geographie Codex Urbinus Gracus 82, 3 vols. : ,Jal (YY)
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Leo Bagrow, «A Tale from the Bosphorus: Some Impressions from My Work at : i (Y¢)

the Topkapu Saray Library, Summer 1954,» Imago Mundi, vol. 12 (1955), p. 27, note at the
bottom of the page.

Hans von Mzik, «Ptolemaeus und dic Karten der Arabischen Geographen,» : Lt (Yo)

Mitt. d. K. K. geog. Ges. Wien, Bd. 58 (1915), pp. 152 - 175.

Julius Ruska, «Neue Bausteine zur Geschichte der Arabischen Geographie,» : L it (Y1)
Geographische Zeitschrift, Bd. 24 (1918), pp. 77 -78.

Nallino, Raccolta di scritti editi e inediti, vol. 5. it (YY)
Muhammad Ibn Miisi al-Khuwarizmi, Das Kitab Strat al-Ard des Abu Gafar : sl (YA)
Muhammad Ibn Misa al-Huwarizmi, éd. Hans von MZik, Bibliothek Arabischer Historiker und
Geographen; 3 Bd. (Leipzig: Otto Harrassowitz, 1926).

Al-Mas‘udi, Kitab al-tanbih wa’l-ishraf, p. 44. it (Y4)
Suhrab, Das Kitab ‘aga’ib al-akalim as-sab’a des Suhrab, herausgegeben nach :, % i (Y'+)

dem handschriftlichen Unikum des Britischen Museums in London/ cod. 23379 add., von Hans
v. Mzik, Bibliothek Arabischer Historiker und Geographen, Bd, 5 (Leipzig: Otto Harrassowitz,
1930).
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Solomon Dob Fritz Goitein, A Mediterranean Society; the Jewish : 4l il J 4> (Y)
Communities of the Arab World as Portrayed in the Documents of the Cairo Geniza (Berkeley,
Calif.: University of California Press, 1967-), vol. 1, pp. 1 - 28.

Moritz Steinschneider, Die Hebrdischen Ubersetzungen (Berlin: [n. pb.], 1983), and E. (¥)
Renan, «Les Ecrivains juifs frangais du XIV® siécle,» dans: Histoire littéraire de la France,
38 vols. (Paris: Imprimerie nationale, 1733 - 1944), vol. 31.

B. Richler, «Manuscripts of Avicenna’s Kanon in Hebrew Translation,» Koroth, vol. 8 (£)
(1982), pp. 145 - 168.

Steinschneider, Ibid., pp. 506 and 523. (o)
Institute for Microfilmed Hebrew MSS, the National : Yios ST ol sl Y s
Library, Jerusalem.

Fuat Sezgin, Geschichte des Arabischen Schrifttums, 8 vols. (Leiden: E. J. Brill, : ,.da 3| (1)

1967 - 1982), vol 6: Astronomie, pp. 127 - 129
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Abraham bar Hiyya ha-Nasi, La Obra enciclopédica; yésodé ha-tébund u-migdal (V)
haémund, de Abraham bar Hiyya ha-Bargeloni, Ed. critica con traduccién, prélogo y notas, por
José M*®. Millas Vallicrosa (Madrid: [n. pb.], 1952).

Abraham bar Hiiyya ha-Nasi, La Obra Séfer Hesbon mahlekot ha-kokabim (Libro del (A)
cdleulo de los movimientos de los astros), Ed. critica, con traduccion, introd. y notas por José
M*®. Millis Vallicrosa ([Barcelona]: Consejo Superior de Investigaciones Cientificas, Instituto
Arias Montano, 1959).

Paul Kunitzsch, Der Almagest: Die Syntaxis Mathematica des Claudius Ptolemdus in (1)
Arabisch - lateinischer Uberlieferung (Wiesbaden: Otto Harrassowitz, 1974).

Bernard Raphael Goldstein, «Star Lists in Hebrew,» Centaurus, vol. 28 (1985), pp.185-208. (\+)
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Heinrich Suter, Die Astronomischen Tafeln des Muhammed Ibn Musd al-Khwarizmi in (\\)
der Bearbeitung des Maslama Ibn Ahmed al-Madjrii und der latein, Ubersetzung des Athelhard
von Bath auf grun der vorarbeiten von A. Bjérnbo und R. Besthorn in Kopenhagen... hrsg und
Kommentiert von H. Suter (Kobenhavn: A. F. Host and Son, 1914), and Otto Neugebauer, The
Astronomical Tables of al-Khwdrizmi, translated with commentary of the latin version
(Copenhagen: [n. pb.], 1962).
Ahmad Ibn al-Muthann, Ibn al-Muthanna’s Commentary on the Astronomical Tables (\Y)
of al-Khwarizmi, two hebrew versions edited and translated with an astronomicali commentary
by Bernard R. Goldstein, Yale Studies in the History of Science and Medicine; 2 (New Haven,
Conn.; Yale University Press, 1967).
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Moses ben Maimon, Sanctification of the New Moon, translated from the hebrew by S. (1 ¢)
Gandz, with supplementation and an introduction by J. Obermann, and an astronomical
commentary by O. Neugebauer, His the Code of Maimonides, Book 3, Treatise 8 (New Haven,
Conn.: Yale University Press, 1956).
Moses ben Maimon, Le Guide des égarés, traité de théologie et de philosophie par (\o)
Moise ben Maimoun, dit Maimonide, publié pour la premiére fois dans I'original arabe et
accompagné d’une traduction frangaise et de notes critiques, littéraires et explicatives par S.
Munk, 3 vols. (Paris: A. Franck, 1856 - 1866), vol. 2, pp. 185 - 186 et 193 - 194, réimprimé
(Paris; G. - P. Maisonneuve, 1960).
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Bernard Raphael Goldstein, «The Status of Models in Ancient and Medieval Astronomy,»
Centaurus, vol. 24 (1980), p. 138.
D. Romano, «La Transmission des sciences arabes par les Juifs en Languedoc,» : il (\V)
dans: M. - H. Vicaire et B. Blumenkranz, dirs., Juifs et Judatsme de Languedoc (Toulouse: [s. n.],
1977), pp. 363 - 386.
Niir al-Din Abi Ishik al-Bitriji, On the Principles of Astronomy, an edition of the (\A)
arabic and hebrew versions with translation, analysis, and an arabic - hebrew - english glossary
by Bernard R. Goldstein, Yale Studies in the History of Science and Medicine; 7, 2 vols. (New
Haven, Conn.: Yale University Press, 1971).
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G. B. Sarfatti, Mathematical Terminology in Hebrew Scientific Literature of the : il (Y+)
Middle Ages (Jerusalem: [n. pb.], 1968).
Bernard Raphael Goldstein, «Ibn Mu’adh’s Treatise on Twilight and the Height of the (Y1)
Atmosphere,» Archive for History of Exact Sciences, vol. 17 (1977), pp. 97 - 118.
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L. V. Berman, «Greek into Hebrew: Samuel ben Judah of Marseilles, Fourteenth - (YY)
Century Philosopher and Translator,» in: Alexander Altmann, ed., Jewish Medieval and
Renaissance Studies (Cambridge, Mass.: Harvard University Press, 1967), p. 315.

Bernard Raphael Goldstein, «The Arabic Version of Ptolemy’s Planetary Hypotheses,» (YY)
reproduction of the entire arabic manuscript, which contains the second part of book I, and a
partial english translation, Transactions of the American Philosophical Society (N.S.), vol. 57,
part 4 (1967), pp. 3 - 55.

Bernard Raphael Goldstein: The Astronomical Tables of Levi ben Gerson, Transactions- (Y ¢)
Connecticut Academy of Arts and Sciences; v. 45 (New Haven, Conn.: Connecticut Academy
of Arts and Sciences, 1974), and The Astronomy of Levi ben Gerson, Studies in the History of
Mathematics and Physical Sciences; 11 (New York: Springer - Verlag, °1985).
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Shlomo Pines, «La Dynamique d’Ibn Béjja,» dans: Mélanges Alexandre Koyré, : il (Yo)
histoire de 1a pensée; 12 - 13, 2 vols. (Paris: Hermann, 1964), vol. 1: L’Aventure de la science,
pp.442-468.
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Edward Stewart Kennedy, «Late Medieval 5 «(V\AVY (xSl Lls dades 15 aldll) ,4S0a P
Planetary Theory,» Isis, vol. 57, no. 189 (Fall 1966), pp. 365 - 378.

Bernard Raphael Goldstein, «Levi ben Gerson: On Instrumental Errors and the (Y1)
Transversal Scale,» Journal for the History of Astronomy, vol. 8 (1977), pp. 102 - 112.

Hans Henning Raeder, Elis Strdmgren and Bengt Strdmgren, eds. and trs., Tycho (YV)
Brahe's Description of His Instruments and Scientific Work, as Given in Astronomiae Insturatae
Mechanica (Kobenhavn: I. Kommission hos E. Munksgaard, 1946), pp. 29 - 31.

Edward Stewart Kennedy and I. Ghanem, The Life and Work : il « bLal -l J 4> (YA)

of Ibn al-Shatir: An Arab Astronomer of the Fourteenth Century (Aleppo: Institute for the
History of Arabic Science, 1976).

Bernard Raphael Goldstein, «The Role of Science in the Jewish Community in (Y4)
Fourteenth Century France,» Annals of the New York Academy of Sciences, vol. 314 (1978),
pp.39 - 49.
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Goldstein, «The Survival of Arabic Astronomy in Hebrew,» p. 36. ()
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vol.5: Mathematik, p. 324,
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Goldstein, «The Survival of Arabic Astronomy,» p. 38. : kil «(V+41) & e byl (YY)

Grazyna Rosinska, «Nasir al-Din al-Tusi and Ibn al-Shatir in Cracow™ Isis, vol. 65, (YY)

no. 227 (June 1974), pp. 239 - 243.

Goldstein, The Astronomical Tables of Levi ben Gerson, p. 75. (Ye)

Goldstein, «The Survival of Arabic Astronomy,» p. 38. (Yo)
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Goldstein, «Scientific Traditions in Late Medieval Jewish Communities,» pp. 235 - (Y1)
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from the Cairo Geniza,» Journal of the American Oriental Society, vol. 103 (1983), pp. 673 - 690,
and «More Horoscopes from the Cairo Geniza,» Proceedings of the American Philosophical
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1299 from the Cairo Geniza,» Centaurus, vol. 25 (1982), pp. 303 - 318.
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in: David A. King and George Saliba, eds., From Deferent to Equant: A Volume of Studies in the
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pp. 105 - 141.
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de los siglos XIII al XVI, coleccion textos (Madrid: Akal, °1976-), vol. 1: La Minoria musulmana y
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arabische Kultur in Orient und Okzident (Zirich; Munich: [n. pb.], 1984).
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Andalusia,» Journal for the History of Arabic Science, vol. 2, no.-2 (November 1978), pp. 358 -
392, reprinted in: David A. King, Islamic Astronomical Instruments (London: Variorum
Reprints, 1986), and Julio Samso, «En torno al problema de la determinacién del acimut de la
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Estudios sobre Historia de la Ciencia Medieval (Barcelona; Bellaterra: [n. pb.], 1979), pp. 173-
189, and Rafael Muiios, «Textos arabes del Libro de las Cruces de Alfonso X,» in: Juan Vernet,
éd., Textos y Estudios sobre Astronomia Espariola en el siglo XIII (Barcelona: Facultad de
Filosofia y Litras, Universidad Auténoma de Barcelona, 1981), pp. 175 - 204.
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X (Barcelona: Instituto de Filologia, Institucion «Mila y Fontanals», Consejo Superior de
Investigaciones Cientificas, 1983), pp. 149 - 161.
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1970 - 1990), vol. 11, pp. 186 - 206.

Juan Vernet and M. A. Catala, «Las obras matematicas de Maslama de @, L il (1Y)
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Construction of the Plane Astrolabe,» Journal for the History of Arabic Science, vol. 6 (1982),
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astrolabio hasta el siglo XIILy in: Vernet, éd., Textos y Estudios sobre Astronomia Espariola en
el siglo XIII, pp. 79 - 99.
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Construction of the Astrolabe,» Journal for the History of Arabic Science, vol. 4, no. 1 (Fall
1980), pp. 3 - 8; «Notas sobre la trigonometria esférica de Ibn Mu’ad,» Awrdg, vol. 3 (1980),
pp. 60 - 68; «Tres notas sobre astronomia hispanica en el siglo XIII,» pp. 167 - 179, and
«Alfonso X y los origenes de la astrologia hispanica,» in: Estudios sobre Historia de la Ciencia
drabe, editados por Juan Vernet (Barcelona: Instituto de Filologia, Instituciéon «Mild y
Fontanals», Consejo Superior de Investigaciones Cientificas, 1980), pp. 81 - 114.

Paul Kunitzsch, «On the Authenticity of the Treatise on the Composition and : Jasl (11)

Use of the Astrolabe Ascribed to Messahalla,» Archives internationales d’histoire des sciences,
vol. 31 (1981), pp. 42 - 62.

José M*. Millds Vallicrosa, «Los primeros tratados de astrolabio en Espafia,» : Ll (V)
Revista del Instituto Egipcio de Estudios Isldmicos, vol. 3 (1955), pp. 55 - 76.
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alfonsi,» in: De Astronomia Alphonsi Regis (Barcelona: [n. pb.], 1987), pp. 105 - 116.

King, «Three Sundials from Islamic Andalusia,» pp. 358 - 392; C. Barcel6 et A. : kil (V+)
Labarta, «Ocho relojes de sol hispano - musulmanes,» Al-Qantara, vol. 9 (1988), pp. 231 - 247, et,
and J. Carandell: «An Analemma for the Determination of the Azimuth of the Qibla in the Risala
fi Cilm al-zilal of Ibn al-Raqqdm,» Zeitschrift fir Geschichte der Arabisch - Islamischen
Wissenschaften, Bd. 1 (1984), pp. 61 - 72, and «Trazado de las curvas de oracion en los
cuadrantes horizontales en la Risala fi ‘ilm al-zilal de Ibn al-Raqqam,» Dynamis, vol. 4 (1984),
pp. 23-32.

M. Comes, Ecuatorios - and andalusies, Ibn al-Samh, al-Zarqalluh y Abi-l-Salt : ,Lail (VY)
(Barcelona: [n. pb.], 1991), pp. 27 - 68; Emmanuel Poulle, Les Instruments de la théorie des
planétes selon Ptolémée: Equatoires et horlogerie planétaire du XIII* au XV siécle, hautes études
médiévales et modernes; 42, 2 vols. (Paris: Dréz - Champion, 1980), vol. 1, pp. 193 - 200, et
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Centaurus, vol. 23 (1980), pp. 105 - 117.

Juan Vernet and Julio Samsé, :Jlis ;o piis jasde ga Lid o s ol 1 (VY)
«Panorama de la ciencia andalusi en el siglo XI,» paper presented at: Actas de las Jornadas de
Cultura Arabe e Islimica (1978) (Madrid: [n. pb.], 1981), pp. 135 - 163.
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Science,» in: David A. King and George Saliba, eds., From Deferent to Equant: A Volume of
Studies in the History of Science in the Ancient and Medieval Near East in Honor of E. S.
Kennedy, Annals of the New York Academy of Sciences; v. 500 (New York: New York
Academy of Sciences, 1987), pp. 373 - 401.

Kennedy [et al.], Studies in the Islamic Exact Sciences, p. 62. kit (VE)
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Interchanges of the Medieval Arabs and Europe,» in: Oriente e Occidente nel Medioevo: Filosofia
e Scienze (Roma: Accademia dei Lincei, 1971), pp. 535 - 541.
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Sciences Presented to Asger Aaboe (Copenhagen: [n. pb.], 1987), pp. 121 - 132; and «Universal
Solutions to Problems of Spherical Astronomy from Mamluk Egypt and Syria,» in: Farhad
Kazemi and R. D. McChesney, eds., A Way Prepared: Essays on Islamic Culture in Honor of
Richard Bayly Winder (New York: New York University Press, °1988), pp. 153 - 184.
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Juan Vernet and M. Grau, in: Boletin de la Real Academia de Buenas : Jlas! st (VA)
Letras de Barcelona, vol. 23 (1950), p. 261 and vol. 27 (1957 - 1958), pp. 257 - 258.

J. Djebbar, «Deux mathématiciens peu connus de I’Espagne du XI° siécle: Al- : Ll (vV4)
Mu’taman et Ibn Sayyid,» (Paris, Université Paris - Sud, département de mathématique, 1984),
(polycopié).

J. P. Hogendijk: «Discovery of an 11'* - Century Geometrical Compilation: The : il (A+)
Istikmal of Yusuf al-Mu'taman Ibn Hud, King of Saragossa,» Historia Mathematica, vol. 13
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al-Istikmal),» papier présenté a: Premier colloque international sur Ihistoire des mathématiques
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Mu'taman Ibn Hid (11* Century): An Analytical Table of Contents,» (University of Utrecht,
Department of Mathematics, Reprint no. 626, November 1990), reprinted in: Archives
internationales d’histoire des sciences, vol. 41 (1991).
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