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I

n order to understand the outlook of a civilization that underlies its system of philosophy and science, one needs to analyze the opportunities in its physical environment that enabled the system to be formed as well as the contextual basis of its
world view and its general conception of the universe. Thus to comprehend the
scientific and philosophical attitudes in the Ottoman State, one must look for the
historical foundations of these attitudes that are reflected in the scientific continuity
maintained by the culama’ (the learned) in Dār al-Islam (the Land of Islam).
Despite different political contexts, there was a common tradition that unified this
scientific continuity. However, reducing this tradition to some essentialist element
should be avoided, inasmuch as non-manifest and complex variables often affect
the formation of mental attitudes. It was rather the common consciousness and
conceptualization of the world that flowed through the depths of the divided political geography of Islam that kept the framework of the emergent philosophyscience system in Islamic civilization together and ensured its historical longevity.
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The Ottoman philosophy-science system is a composite reflecting the spectrum of information produced in Dār al-Islam from which it naturally followed. If
this composite were to be regarded as a rug, it would be essential, in order to comprehend the wholeness of this rug, to analyze the individual threads that come from
the depths of history and the knots that keep these threads together, and to determine where it was woven and the sagas of the people who wove it. However, the
most important thing to understand is the conceptual base, which gives this rug its
own characteristics that make it just such a rug with regard to its historical context.
In the first part of this study, the conceptual base of the Samarqand mathematical-astronomical school, which is one of the most important pillars/threads of
the Ottoman philosophical-scientific system/rug, is described within its physical
and historical context; the mental attitudes of the philosopher-scientists that built
this conceptual base are analyzed; and the ways in which and the people by whom
these attitudes were passed on to Ottoman lands are examined, all in the light of the
principles stated above. The second part presents the report of a lecture recorded by
Fatḥallāh Shirwānī—one of the prominent figures of the Samarqand mathematicalastronomical school—from his Sharḥ al-Tadhkira fī cilm al-hay’a, together with
the translation and the critical text of his license/diploma (ijāza) given by his
teacher Qāḍīzāde. This license is then evaluated with reference to the framework
described in the first part of the article; new issues and questions that arise from
this examination are discussed based upon what we know of the history of the
Samarqand mathematical-astronomical school.
PART ONE: The Samarqand Mathematical-Astronomical School
I. Introduction: Political Background
The Tīmūrid State was established by Tīmūr Lang (“Timur the Lame”; d. 807
H/1405 CE)1 in the regions of Transoxiana and Khurāsān, and it lasted from the
end of the fourteenth century (771/1370) until the beginning of the sixteenth century (913/1507). Shāh Rukh (d. 850/1447), the youngest son of Tīmūr, who was
appointed governor of Khurāsān in 799/1396, succeeded to some extent in suppressing the turmoil occurring after the death of his father and captured Samarqand
in 811/1409. Living in Herat, Shāh Rukh used this city as his capital while he governed the region from Transoxiana to Kāshghar through his son Mughīth al-Dīn
Ulugh Beg (19 Jumādā al-awwal 796/22 March 1394–10 Ramaḍān 853/27 October
1449). As a result, Tīmūr’s capital Samarqand became simply a major, not a capital, city. Upon the death of his father, Ulugh Beg would rule the country for only
two years, until he was killed by his son cAbd al-Laṭīf (d. 854/1450). After a short
1

The first date listed is hijra (H); the second, after the slash, is the Christian era date (CE). When only
one date is given, it is CE.
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period of turmoil, Abū Sacīd b. Muḥammad b. Mīrān Shāh (d. 873/1469) captured
Samarqand in 855/1451. The Tīmūrid State, with Samarqand as its capital, was
ruled by the sons and grandsons of Abū Sacīd after he was killed by Aq Qoyunlu
Ḥasan Beg, and its power was finally ended by the Uzbek khāns and begs in
906/1500-1. The political, scientific, and cultural heritage of Samarqand was
passed on to another Tīmūrid State that was founded by Ḥusayn Bāyqarā (d.
912/1506) in 873/1469, with Herat as its capital. Bāyqarā ruled for 37 years until
his death at which time this Tīmūrid State was defeated by the Shaybānīs (of
Uzbek origin) and the Tīmūrid State finally ceased to exist.2
II. Herat and Samarqand: A Tale of Two Cities
Tīmūr established his state as a construct composed of Turkic, Mongol, and Persian
roots even as its fundamental basis was according to Islam.3 He valued belonging
to this tradition, and this can be exemplified by many historical instances: that he
went to Yasī after 799/1397 to visit the tomb of Khwāja Aḥmad Yasawī and
ordered the construction of a large hospice that took two years to build;4 that he
declared himself to be an Ulugh beg rather than a khān, thus adhering to the ancient
political tradition of being part of a divinely-chosen cosmic family, even though he
held all the political and military power; and that he recognized Suyurghatmish, a
descendant of Ögedey Khān from the Chagatai Khānate, as the khān.5 After Tīmūr,
however, the importance and interpretation of each composite root, and the sensitivity towards each, differed according to the dominant political power.
II.1. Herat: Religion and Art
Shāh Rukh made Herat his capital and did not follow his father’s Turco-Mongol
sensitivity; thus he did not use any title reflecting the Chagatai tradition and felt
content with the honorific title bahādur. In 813/1411 he annulled some of the official Turco-Mongol common laws and took the titles of sultan and caliph in order to
use them in his political struggle within the Islamic world.6 As Shāh Rukh was
2

For general information regarding the foundation, development, and collapse of the Tīmūrid State,
see Roemer; Manz; Barthold, Ulugh-Beg; and Aka, Timur ve Devleti and Mirza Şahruh. For a primary source about Tīmūr and his rising Tīmūrid State, see Ibn cArabshāh al-Dimashqī (d. 854/1450),
c
Ajā’ib al-maqdūr.
3
For more information, see Yalçın. See also Ibn cArabshāh (p. 455) who singles out discussions
among the culama’ in which Tīmūr and other Central Asian states adopted laws of Genghis Khan.
4
Aka, Timur ve Devleti, pp. 116–117.
5
In many cases, Tīmūr adhered to the notion of divinely-chosen, “cosmic” families. Indeed,
Ṭāshkubrīzāde (ŞN, p. 43) reports that, in a debate between al-Sayyid al-Sharīf and Taftāzānī, Tīmūr
took the side of al-Sayyid al-Sharīf by saying to Taftāzānī: “Although you are equal within the
scientific realm, al-Sayyid al-Sharīf has an honorable ancestry.”
6
Subtelny-Khalidov, p. 211.
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inclined towards religious and mystical (cirfānī) knowledge, he provided qualified
and skilled individuals with state positions to ensure stability, and he made Herat
and its surroundings a center for religious studies according to Sunnī doctrine.
Shāh Rukh’s strict Sunnī policy was mainly the result of the recurring Shīcī religious and social movements at that time. His policy was led at the theoretical level
by the Sunnī culama’ working at his madrasa’s in Herat, and at the public level by
the mystical order of the Naqshbandiyya, who were his representatives. However,
with the coming of the Ṣafawid movement in Iran (at the end of the fifteenth century and the beginning of the sixteenth century), nomadic tribes who resisted
urbanization and were difficult to approach became susceptible to the Shīcī tide.
Although Ḥanafī and Shāficī interpretations of Sunnī doctrine were dominant
in the Transoxiana and Khurāsān regions under the rule of Tīmūr and Shāh Rukh,
the Shīca, especially the Twelvers (the Ithnā-casharīs) and the Ismācīlīs, were widespread in many regions. As historical sources also point out, in both the political
and public spheres there were ongoing interchanges between the Sunnī and the
Shīcī faiths.7 This atmosphere of religious ambiguity provided an environment that
promoted the blossoming of new religious and sectarian interpretations. For example, some extreme creeds (ṭarā’iq) and excessively mystic interpretations took root
among nomadic tribes, who were mostly unsettled and illiterate. Indeed, during this
period Ḥurūfism (founded by Faḍlallāh Astarābādī with influences from Hermetic
and Jewish cabalist traditions) developed in this climate. Faḍlallāh was prosecuted
by Tīmūr and killed by Tīmūr’s son Mīrān Shāh. During the rule of Shāh Rukh,
there was growing unrest and a militant named Aḥmad-i Lur, one of Faḍlallāh’s
followers, attempted to assassinate Shāh Rukh on 23 Rabīc al-thānī 830/21 February 1432 in Herat.8
Herat became a center for religious studies as a result of both Shāh Rukh’s
inclinations and the policies he pursued as mentioned above. Moreover, Herat
evolved into a city known for its literature and art because of the interests of Shāh
Rukh’s son Bāysunghur (d. 837/1433) in poetry, calligraphy, gilding, miniatures,
book binding, and painting. One outcome was that in both calligraphy and painting
a Bāysunghurī style emerged, and all the artists working for him were known by
the title Bāysunghurī.
In short, although the foundations for a cultural life in Herat were laid in the
Tīmūrid period, its development was accomplished as a result of the steady and
steadfast policies of Shāh Rukh and his son Bāysunghur; this occurred not only in
the building of madrasa’s and libraries, but also in the teaching of religious studies,
literature, and arts that occurred in them. As a result of these policies, many scholars, poets, musicians, calligraphers, and artists would become educated and
7

For instance, upon coming to power in Herat, Ḥusayn Bāyqarā wanted the khuṭba (sermon) to be
delivered in the name of the Twelfth Imām; however, he was persuaded to change his mind about this
by leading state officials, particularly by cAlī Shīr Nawā’ī.
8
Aka, Mirza Şahruh, pp. 208–209.
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influential within Islamic civilization. Undoubtedly, the most prominent and notable among these were cAlī Shīr Nawā’ī and cAbd al-Raḥmān al-Jāmī, who resided
in Samarqand for a period and took lessons with Qāḍīzāde (about whom more
below). The legacy of Herat continued through the Ḥusayn Bāyqarā period, which
began in 873/1469 and included the contributions of cAlī Shīr Nawā’ī,9 and survived until the collapse of the Herat-Tīmūrid State in 913/1507.10
II.2. Samarqand: Platonist Mathematics
Ulugh Beg chose Samarqand, his grandfather Tīmūr’s capital city, as the center of
his activities. Unlike his father Shāh Rukh, he remained loyal to the Turco-Mongol
laws and Genghis Khanite customs, and he relied on the Mongol traditions
throughout his reign. In contrast to the religious and mystical (cirfānī) orientation
of Herat, Ulugh Beg emphasized the practice of the mathematical sciences. This
statement should certainly not imply that he was not a patron of religious studies,
or works in other spheres such as literature, art, or architecture; rather it means (as
will be discussed in detail below) that the emphasis and practice was in the sphere
of the mathematical sciences.11 Moreover, Ulugh Beg and his brother Bāysunghur
had different opinions about literature as well as about many other fields. For
instance, Bāysunghur admired the Khamsa (Five poems) of Amīr Khusraw,
whereas Ulugh Beg preferred the Khamsa of Niẓāmī. The fact that the two brothers
argued frequently about issues such as this—as well as many others—is mentioned
in the historical sources.12
The reason for Ulugh Beg’s mathematical-philosophical orientation and his
transformation of the city of Samarqand into a center for the mathematical sciences
should not be reduced solely to the effect of his visit to the Marāgha Observatory
when he was a child, as Jamshīd al-Kāshī mentioned in both his letters to his
father. Needless to say, there are political, economic, military, social, and even
commercial reasons behind every kind of civil endeavor. Therefore explaining any
historical event with a single reason is insufficient for accurately determining an
outcome with such a complex and complicated framework. On the other hand, a
core principle or set of principles may underlie an historical event. Given this, we
may say that the reasons for Samarqand to have had this distinctive quality are

9

Agâh Sırrı Levend, Ali Şir Nevai.
For Herat, see Uslu 1997 and id., “Herat.”
11
In fact Jamshīd Kāshī wrote in his second letter to his father that Ulugh Beg had memorized the
Qur’ān almost entirely and was able to recite two sections of it before the ḥāfiẓ’s (specialists in
memorizing the Qur’ān) using the appropriate techniques of melodic recitation (tajwīd); in addition,
Ulugh Beg knew most of the commentaries, made his own comments about verses by quoting the
statements of commentators, and was also knowledgeable in language, literary studies, and logic; see
Sayılı, Uluğ Bey, p. 77.
12
Dawlatshāh, p. 240 (Turkish trans., vol. 2, pp. 295–296).
10
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primarily related to the historical context in addition to Ulugh Beg’s own individual orientation and personal disposition.
Historically, the regions of Transoxiana and Khurāsān shared a 700-year
Islamic past as part of Islamic civilization.13 Traces of the Marāgha mathematicalastronomical school still remained, especially since the influence of Naṣīr al-Dīn
al-Ṭūsī and Quṭb al-Dīn al-Shīrāzī was carried on by their students. In short,
because of this historical background, this ostensibly weak environment (for the
mathematical sciences) bore the potential necessary for renewed and vigorous
activity.14 Furthermore, Ulugh Beg’s disposition, scientific-philosophical concerns,
and outlook favored mathematics. The most detailed information depicting Ulugh
Beg’s disposition are described by his colleague Jamshīd al-Kāshī in the two letters
he wrote to his father. (See further Fatḥallāh al-Shirwānī’s text, which is examined
in this study, and other historical sources.)15 Ulugh Beg’s most important partner in
shaping his outlook was Qāḍīzāde, his tutor and the head teacher of the Samarqand
madrasa. Studies of Qāḍīzāde and his extant works clearly display their dispositional closeness and partnership. Therefore, the question that needs to be answered
to bring light on this subject is: “Who is Mūsā Qāḍīzāde of Bursa?” In order to
address this question, two other prominent figures also need to be discussed,
namely Sacd al-Dīn al-Taftāzānī and al-Sayyid al-Sharīf al-Jurjānī. (For a further

13

One important question to ask while investigating the history of Islamic philosophy and science is
how long a territory has been part of Islamic civilization so as to understand its philosophical and
scientific legacy. For example, one would get two different answers if this question were asked about
Islamic lands dominated by Mongol and Tīmūrid rule (ca. 700 years) and then for Islamic lands that
thrived under the Ottoman State (ca. 100 or 150 years) before the conquest of Constantinople. It
would thus be futile to compare the Ottoman State and the Tīmūrid Period before the conquest in
terms of their philosophy and science, irrespective of the potential of their historical traditions. The
reason for this is that for the most part the Tīmūrid territories already contained regional and individual endeavors in these fields; the main task was to centralize, unite, patronize, and direct them. On the
other hand, in the Ottoman territories the task was to invent and to produce traditions in science and
philosophy. The Ottoman State’s establishment of a stable domination over the ancient Islamic territory began in the first half of the sixteenth century with Sultan Selīm I (Yavuz); however, the
Ottoman State never fully benefited from the legacy of the regions of Transoxiana, Khurāsān, and
Iran (the so-called philosophical and scientific granaries of Islamic civilization) except for migrating
scholars from these regions and the works that made it to Ottoman lands. On the other hand, it is
inadvisable to assume that different political dominations over different territories actually meant
separate worlds within Dār al-Islām. For despite these variations there was a common ground in Dār
al-Islām, namely elements of a shared intellectual outlook and a common consciousness, both of
which were also the roots of a common world view and conception. This “commonness” in its broadest sense was constructed, protected, and sustained by the culamā’.
14
Some cities in the Transoxiana and Khurāsān regions already had a pre-Islamic legacy. For example, the Chinese traveler Suan Tsan points out that in the seventh century Samarqand children were
taught how to write and calculate beginning when they were five years old, and when they were old
enough were then sent to caravansaries to learn commercial affairs; see Eshenkulova, p. 37.
15
For example, see Bāqirī and Sayılı, Uluğ Bey.
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discussion of Samarqand and Platonist mathematics, see the sections below on the
Samarqand Observatory and Qāḍīzāde.)
III. The Court of Mathematical Wisdom: Ulugh Beg’s Samarqand Madrasa
Transoxiana and Khurāsān are recognized as the regions where the first madrasa’s
were founded.16 Nājī Macrūf states that 165 years before the Niẓāmiyya madrasa in
Baghdad (whose building was begun in 457/1064 and completed in 459/1066),
there already existed a number of madrasa’s in the regions of Transoxiana and
Khurāsān.17 In addition, Barthold argues that the first madrasa’s were built in the
Eastern Islamic world, around the Balkh shores of Āmū Daryā River, especially to
counter other religions such as Buddhism and Manichaeism.18 These arguments,
whatever their specifics, all suggest that these regions had a longstanding connection with educational institutions in the history of Islamic civilization. The
construction of madrasa’s as official governmental institutions, which began in the
tenth century with the Kara Khanate period, continued throughout the Ghaznawid,
Great Seljuk, and Khwārazm-shāh periods. In sum, between the tenth and twelfth
centuries, and before the Mongol invasions, numerous madrasa’s were built in
Transoxiana and Khurāsān; thus education as a stable means of transferring information through generations was ensured.
Madrasa’s in these regions, like all the other civil institutions, were affected
by the extensive destruction brought on by the Mongol invasions. In order to gain a
better understanding of this devastation, one particular example should suffice:
Before the Mongol invasion in 617/1220, there were 400 madrasa’s in Balkh; with
the invasion, all of them were destroyed.19 Although major activities for
reconstruction began in the Īlkhānid period and many madrasa’s were built, the
wounds clearly did not heal easily for a very long time. As a matter of fact, on his
visit to Bukhara in 733/1333, the famous traveler Ibn Baṭṭūṭa stated that the
mosques, madrasa’s, and market places were still in states of ruin; and similarly
Balkh and Marw were destroyed.20 The Kart Dynasty, which came to power after
the Īlkhānids, continued to some extent with reconstruction activity in various
cities, primarily in Herat, and many madrasa’s were built. Tīmūr (who ended the
Kart Dynasty by capturing Herat in 782/1381) and his successors carried on

16

Barthold, Ulugh-Beg, p. 5. See also Sayılı, Higher Education, pp. 73–74.
Macrūf, Madāris, p. 8 and cUlamā’, p. 56.
18
Barthold, Ulugh-Beg, p. 5.
19
Mirbabayev, p. 38.
20
On Ibn Baṭṭūṭa, see Kattānī, pp. 408, 425. Barthold, Turkestan gives detailed information about the
conditions of the cities in the Transoxiana and Khurāsān regions before the Mongol invasion, the
extent of Mongol devastation of these cities, and the conditions after the invasion.
17
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reconstruction efforts; besides building new institutions they also continued using
the Kart institutions.21
Despite the destruction still evident in the territories he conquered, Tīmūr
established many civil institutions as well as madrasa’s, particularly in his capital
Samarqand and in other prominent centers like Herat and Bukhara. In fact, Tīmūr
built a külliyye (a complex of buildings, such as a madrasa, hospice, library, etc.,
that was built around a mosque) in nearly every city.22 Successive rulers (mīrzās,
khānums, viziers, begs) and other prominent people continued this practice, which
resulted in the rise of a new and centralized scholarly environment in the
Samarqand, Herat, and Bukhara triangle. The research of Kishimjan Eshenkulova
determined that the Tīmūrids built 69 madrasa’s: 50 in Transoxiana, 10 in
Khurāsān, and 9 in other regions; these numbers are just from the available
historical sources, so one may presume that they are lower than the actual
number.23 Among these madrasa’s, we should highlight two of particular
significance: the Ulugh Beg madrasa in Samarqand (which is examined below)
and the madrasa of Shāh Rukh in Herat (completion: 820/1417), where many
important debates took place and from which the Sunnī faith was consolidated and
spread. Moreover, in addition to the Samarqand madrasa, the madrasa Ulugh Beg
established in Bukhara (completion: 820/1417) was noted for its high artistic value
and became a model for the architectural characteristics of madrasa’s in Central
Asia. According to the research of Eshenkulova, it was in this madrasa, which was
decorated with astronomical figures over the arches and walls, that cAlī al-Qushjī
was a teacher for a period of time.24 The Russian traveler N. Khanykov, who
visited this madrasa in 1841-2, stated that it was fully active and functioning.25
III.1. Construction and Development
The Tīmūrid madrasa that holds an important place not only in Islamic civilization
but also in the general history of philosophy and science is undoubtedly the Ulugh
Beg madrasa that was built in Samarqand. Construction of the madrasa, situated in
the center of the city, began in 820/1417 and was completed in 823/1420. The
interior of the madrasa was decorated with geometrical figures; Dawlatshāh
particularly emphasizes the high aesthetic value of the Samarqand madrasa and
notes that it had one hundred students.26 The madrasa continued its educational
activities for many years. However, during an incident that occurred at the beginning of the eighteenth century, rebels who invaded the Samarqand Castle
21

Uslu, “Herat.”
Yalçın, p. 111.
23
Eshenkulova, pp. 49–81; cf. Valihocayev.
24
Eshenkulova, p. 78.
25
Barthold, Ulugh-Beg, pp. 119–120 (Turkish trans. p. 104).
26
Dawlatshāh, p. 362 (Turkish trans. vol. 3, p. 429).
22
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demolished the upper section of the madrasa, which was higher than the Castle. It
was then used as a grain cellar until the middle of that century. In the nineteenth
century (during the period of Amīr Ḥaydar [1799-1825]), instructional activities
recommenced and have existed until our time, albeit with a great deal of change
from what it once was.27
III.2. The Road to Mathemata: The Scientists of Mathematics
According to the findings from studies that began in the second half of the nineteenth century and have continued until the present, Ulugh Beg personally tested
the teaching staff before they were allowed to teach in the Samarqand madrasa;
those who passed the test successfully would join the teaching faculty.28 Mawlānā
Muḥammad Khwāfī was one of the applicants for such a position; he passed the
test and became the first teacher of the madrasa. Interestingly, historical sources
emphasize that, except for Ulugh Beg and Qāḍīzāde, none of the 90 teachers could
understand Khwāfī’s first inaugural lecture.29 In his first letter to his father,
Jamshīd Kāshī mentioned the names of Qāḍīzāde, Mawlānā Abū al-Fatḥ, and
Mawlānā Muḥammad Khwāfī as the teachers of the madrasa;30 sources also indicate that Ulugh Beg himself would give lectures in the madrasa. Besides being the
tutor of Ulugh Beg, Qāḍīzāde was the head of the teachers in the Samarqand
madrasa;31 in other words he was the principal of the madrasa.32
Ulugh Beg would attend lectures on certain days of the week; on these days all
the teachers and scholars would also be present.33 Ulugh Beg especially wanted the
lecture that he attended to be about the mathematical sciences, and he would debate
in a way “beyond description”34 (as Jamshīd Kāshī put it) with the teachers and the
27

Barthold, Ulugh-Beg, pp. 119–122.
This information confirms what we find in Fatḥallāh al-Shirwānī; see the second part of this study.
29
Barthold, Ulugh-Beg, pp. 120–121. With this lecture, Khwāfī wanted to prove his superiority over
the other teachers and to demonstrate this in the presence of the Sultan.
30
Bāqirī, pp. 41–42.
31
ŞN, p. 16.
32
In his first letter to his father, Jamshīd Kāshī clearly states that Mawlānā Muḥammad Khwāfī was
the most prominent mathematician-astronomer in Samarqand when the madrasa was founded and
consequently he was appointed as the first teacher of the madrasa. He was then surpassed by
Qāḍīzāde (due to his diligence), who was appointed as the head-teacher in his place. In his turn,
Qāḍīzāde was surpassed as the most knowledgeable mathematician by Kāshī after he arrived in
Samarqand (see Bāqirī, pp. 42–43 and Bagheri, p. 246). But then this leads us to the following
question: Although Jamshīd Kāshī was the more superior intellect, as historical sources and individual
works testify, why did Qāḍīzāde continue to be both the tutor of Sultan Ulugh Beg and the headteacher of the madrasa? Was this due to the dispositional closeness between the Sultan and
Qāḍīzāde? Jamshīd Kāshī was known as a ḥāsib (calculator), but whether or not he possessed
geometrical wisdom is not clear.
33
This information confirms what we find in Fatḥallāh al-Shirwānī; see the second part of this study.
34
Sayılı, Uluğ Bey, pp. 78, 91.
28
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students; in short, many scientific discussions would take place among the Sultan,
teachers, and the students.35
As stated below, there were many people in the teaching staff of the
Samarqand madrasa; but among them the names that were especially prominent in
the mathematical sciences were Jamshīd Kāshī, Qāḍīzāde, cAlī al-Qushjī, Sayyid
al-Munajjim, and Ulugh Beg himself. In addition to these, we know the names of
Mucīn al-Dīn Kāshānī, Manṣūr Kāshānī, cAlī Shīr Nawā’ī, cAbd al-Raḥmān Jāmī,
Fatḥallāh al-Shirwānī and cAbd al-cAlī al-Birjandī, who gave or attended lectures in
this madrasa, or were somehow involved with it.36
III.3. The Road to Learning: The Courses
There is not much information about the madrasa’s of the Tīmūrid period
regarding their teaching staff and its hierarchical structure, the organization of
students, and the educational program in terms of courses and books that were
taught. Pictures that have formed regarding the lives of active scholars of the
Tīmūrid period are full of missing parts. The selection of subject matter by both the
administrators and teachers further complicates this issue. For instance, the
biographies (ṭabaqāt) and history books provide detailed information about the
religious instruction in the madrasa’s in and around Herat, but give only general
evaluations about the mathematical education. The situation is just the opposite for
Ulugh Beg’s Samarqand madrasa; the sources emphasize the mathematical
readings of this madrasa but provide little regarding religious and literary studies.
For example, we know from the biography of the renowned recitation (qirā’a)
scholar Ibn al-Jazarī (who was taken by Tīmūr from the entourage of Sultan
Bāyazīd I after the Battle of Ankara and brought to Tīmūrid territory) that the
readings he gave were mostly on studies of qirā’a and ḥadīth (recorded sayings
and customs of the Prophet Muḥammad) in the Kesh madrasa as well as in the
madrasa’s of Bukhara and Herat.37 In addition, the field of religious studies is also
stressed in cAlī Shīr Nawā’ī’s 886/1481-2 waqfiyya (religious endowment) given in
the Chagatai language,38 in the waqfiyya’s of Khwāja cUbaydallāh Aḥrār, and also
in the diploma of a scholar named Jalāl al-Dīn al-Qāyinī.39

35

This information confirms what we find in Fatḥallāh al-Shirwānī; see the second part of this study.
For these names, see Barthold, Ulugh-Beg, pp. 129–143; Sayılı, Observatory, pp. 265–268;
Eshenkulova, pp. 87–90.
37
Altıkulaç.
38
Subtelny 1991.
39
For an article that evaluates sources such as cAlī Shīr Nawā’ī’s waqfiyya and the waqfiyya’s of
Khwāja cUbaydallāh Aḥrār as well as the diploma of Qāyinī, see Subtelny-Khalidov.
36
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IV. The Temple of Mathematical Wisdom: The Samarqand Observatory
In his letters to his father, Jamshīd Kāshī implied that Sultan Ulugh Beg established
the Samarqand Observatory mainly as a result of having visited the Marāgha Observatory (founded by Naṣīr al-Dīn al-Ṭūsī in 657/1259) when he was a child.40 As
expressed above, it is my belief that Ulugh Beg’s disposition contributed to his establishing the observatory; in ancient times, dealing with the mathematical sciences
typically lead to the establishment of an observatory.41 According to ancient theories, the language of mathematics belonged to the celestial region, which was made
up of aether, moved with circular motion, had a soul and an intellect, and was immune from generation or corruption, whereas the sublunar region was formed of
the four elements, moved in a linear fashion, and was subject to generation and corruption. Because of this, the processes in this celestial region were constant and
could only be read using mathematical language, which was also rational because
the celestial region had a correspondence with the intellects of human beings. This
was the most important reason for astronomy having been included in the mathematical sciences in Mesopotamia, especially in the Sumerian-Babylonian-Chaldean
heritage of science; in Mesopotamia this mathematical approach was in the form of
arithmetic-algebra, whereas the Greeks demonstrated it more through the use of
geometry. It is for the same reason that the Greeks regarded the sublunar region,
which was a part of the natural world, as unreadable in terms of mathematics since
it was a world of generation and corruption.42 As a matter of fact, the Aristotelian
classification of theoretical philosophy into high, middle, and low corresponded to
an ontological division: cosmologically, the sublunar region was the realm studied
in the natural sciences, which were the lowest sciences (al-culūm al-adnā), since
they involved the lowest place; the celestial region was studied in the mathematical
sciences, which were the middle sciences (al-culūm al-awsaṭ), since they involved
the middle region between the lunar sphere and the highest (aṭlas) sphere; and the
realm beyond the highest sphere was studied in metaphysics or the theological sciences, which were the highest sciences (al-culūm al-aclā or cāliya, since it was the
realm of the Divine beyond the physical orbs.43 For the reasons listed above, a
40

Sayılı, Uluğ Bey, p. 80.
For a general account of observatories in Islamic civilization, see Sayılı, “Rasathane.” For detailed
information, see Sayılı, Observatory and Abdullah O. Al-Omar’s Arabic translation; the latter
contains the actual passages in classical Arabic from the astronomical sources and works that Sayılı
had originally presented in English translation.
42
The language of the sublunar region, on the other hand, was logic because it investigated that which
was unchanging (essence) as opposed to that which was changing.
43
Conceptualizations of the celestial and sublunar regions greatly influenced the understanding of
knowledge in ancient times inasmuch as the subject is the essential part (jihat al-waḥdat al-dhātiyya)
of a science and every scientific branch examines its subject’s substantial accidents (al-acrāḍ aldhātiyya). Within this framework, for instance, rational musical studies were regarded among the
mathematical sciences not only because of the quantitative ratio between the sound and the string, but
41

14

İHSAN FAZLIOĞLU

mathematical worldview for the ancients inevitably demanded that an observatory
be built for observations of the celestial region.44 Moreover, determining the effects
of the intelligent and active celestial region (al-ajrām al-culwiyya) on the passive
sublunar region (al-ajsām al-sufliyya) according to the ancient cosmology—in
other words, astrology—required knowledge of this region’s language. Forecasting
future events, such as in the science of meteorology, is also related to the celestial
region and taking necessary precautions necessitated the knowledge of astronomy,
i.e. the language of the celestial region.45 Within this framework, historical sources
note that the relationship between Ulugh Beg and his son cAbd al-Laṭīf, who shared
the same keen interest in astronomy, deteriorated as a consequence of an astrological forecast (ṭālic) that predicted that one of them would destroy the other; consequently, they both watched for this event and in the end cAbd al-Laṭīf did kill his
father.46 Thus this kind of astrological motivation might also have contributed to
also because they were seen as the embodiment or imitation of the sounds made by the objects that
belonged to the celestial region. Similarly, cilm al-manāẓir (optics), which mostly dealt with the
theme of “light,” was also regarded as a branch of mathematical, especially geometrical, science. The
most important reason for this was because the source of light was the Sun, which was in the celestial
region. In the end, everything that originated from the celestial region, even when they came down to
the sublunar region, brought in a characteristic that could be spoken of with the language of mathematics.
44
Because of these reasons, the answer to the question why would an observatory be established in
premodern times also addresses the question why would an observatory be destroyed. From a modern
perspective, this point may seem difficult to comprehend. In Islamic and other civilizations, most
observatories were either directly destroyed or decayed from abandonment once certain circumstances and conditions ceased to exist. Therefore, it is necessary to understand what these certain
circumstances and conditions were in order to begin understanding the reasons why observatories
were either established or destroyed. Undoubtedly, these certain circumstances and conditions were
rooted in understandings of ancient cosmology. Within this framework, observatories were a place in
which the Platonist/mathematical wisdom was discussed and was considered a means to establish
contact with the celestial region; therefore one could possibly regard them as temples—like mosques.
Also one finds great significance in the role of astrology (insofar as it is involved in mathematical
wisdom) and its relationship to the bureaucracies and conquest policies of individual states. Astrology
caused certain conduct and therefore was a way to determine the possible effects of the celestial
region on the sublunar region by means of mathematical depictions of the positions and relations
within the celestial region; astrological determinations were a way to foresee the future by using these
determinations. Finally one of the most important things to keep in mind as far as the observatories
were concerned is that according to ancient cosmology the inhabitants of the celestial regions were
active and possessed intellect and soul and, as a whole, had a special way of living that was peculiar
to them. Observations of this life (through observatories) disturbed their privacy; they could get angry
and this might lead to their rage towards the sublunar region, and this rage might cause bad (ominous)
events to happen in the sublunar region.
45
For these reasons, astrology in premodern times was an extremely important discipline as a military
science, which was used by the Sultans for certain military projects. For detailed information on this,
see Fazlıoğlu 2001a. Furthermore, sources indicate that Tīmūr also had the intention of establishing
an observatory; see Sayılı, Observatory, p. 260.
46
Barthold, Ulugh-Beg, pp. 141–143; Sayılı, Observatory, pp. 277–278; Ünver, p. 217.
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the establishment of the Observatory. As Jamshīd Kāshī mentioned in his letters,
the astronomical education given in the Samarqand madrasa and the discussions of
the astronomical works of the time (primarily the zīj’s [astronomical tables] and
theoretical studies) contributed to the establishment of such an observatory.47
Jamshīd Kāshī refers to these matters in both of his letters and gives information
and makes certain criticisms about the establishment of the Observatory and observational devices.48
IV.1. Establishment and Adventure
Sources suggest a number of different dates for the establishment of the Samarqand
Observatory. Chronologically, the earliest date given among these is 823/1420 by
c
Abd al-Razzāq Samarqandī and Ḥāfiẓ-i Abrū. Sayılı adopted this date as the generally accepted one in the sources.49 Some authors suggest that the construction of
the Observatory was started four years after the madrasa. The madrasa was built
between 820/1417 and 823/1420. Therefore, if we use its completion date for the
construction of the Observatory, it must have started in 827/1424; if we use the
starting date, then construction must have commenced in 824/1421.50 According to
Bagheri, the Observatory was completed either in 825/1422 or 827/1424; he also
has stated that Jamshīd Kāshī administered the observations for five to seven years
until his death in 832/1429 and that the Zīj was completed in 841/1437.51 On the
other hand, Rukn al-Dīn Āmulī, who was an astronomer and contemporary of
Ulugh Beg, noted that construction of the Observatory began in 830/1427 and that
the observational activities went on for thirty years.52 In the classical sources, it is
emphasized that the establishment of the Observatory was completed under the
administration of Ulugh Beg with the supervision of Jamshīd Kāshī.53 The sources
stress that the Observatory was actually administered by Ulugh Beg until his death
but that first Jamshīd Kāshī and, after his death, Qāḍīzāde, and then, after the latter’s death, cAlī al-Qushjī were the administrators of the observational activities as
the deputies of Ulugh Beg.54 Only Dawlatshāh states that, upon the deaths of
Jamshīd Kāshī and Qāḍīzāde (which happened before they finished their studies),
Ulugh Beg completed the study; cAlī al-Qushjī’s name is not mentioned as an ad-

47

Sayılı, Observatory, p. 272.
Sayılı, Uluğ Bey, pp. 76, 80–81.
49
Sayılı, Observatory, p. 271.
50
Qurbānī, p. 8.
51
Bāqirī, p. 10.
52
Sayılı, Observatory, p. 270.
53
Mīrkhwānd stated that the observatory was established under the supervision of Jamshīd Kāshī and
Mucīn al-Dīn Kāshī (vol. 6, pp. 231–232).
54
Samarqandī (pp. 45–46), in particular, stated that the Zīj was completed by cAlī al-Qushjī.
48
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ministrator of the activities.55 Finally, almost all the sources state that the activities
of the Observatory lasted for thirty years.56
In both his letters to his father, Jamshīd Kāshī wrote in detail about the Observatory as well as the construction of instruments; he also provided information
about the madrasa and the teachers surrounding Ulugh Beg.57 Many of Jamshīd
Kāshī’s statements imply that the madrasa was completed and that educational
activities were being administered during the construction of the Observatory and
observational instruments. All these inferences indicate that the construction of the
Observatory was started after or just before the total completion of the madrasa;
they also show that the completion date of the Observatory was definitely after the
completion date of the madrasa. In any case, if the starting date of the madrasa
was 820/1417, then the Observatory’s starting date could be 824/1421; and if the
completion date of the madrasa was 823/1420, then the Observatory’s starting date
could be 827/1424.58
IV.2. The Picture of the Heavens: Zīj-i Ulugh Beg
One of the most significant works in the history of science is undoubtedly the Zīj-i
Ulugh Beg (Ulugh Beg’s Zīj); this was a collaborative work of the Samarqand
mathematical-astronomical school that was prepared in accordance with both the
theoretical discussions that took place in the madrasa and the observations that
were made at the Observatory. It is generally accepted that the work was initially
prepared in Persian and then translated into Arabic and Turkish; however, according to Sayılı who agrees with Sarton, the Zīj may have originally been written in
Turkish or Arabic.59 The Zīj consisted of four sections bearing the titles: On Calendars and Dates; On Times; On the Positions of the Stars; and, On Astrology.
It is accepted that Zīj-i Ulugh Beg was completed in 841/1437 inasmuch as the
positions of the planets specified within the Zīj tables start from 841/1437. cAlī alQushjī also gave the starting date of the planetary tables as 841/1437 in his Risāla
dar cilm al-hay’a.60 Although Barthold agreed with this date, he claimed that
activities related to it continued until the death of Ulugh Beg in 853/1449, at which
point the work was considered completed. In this regard, Barthold cited the part in
the Zīj where the Hijrī calendar (the Islamic lunar calendar) and the Chinese
calendar were compared with a starting date of the Shangyuan period as Tuesday, 8
55

Dawlatshāh, pp. 361–362 (Turkish trans., vol. 3, pp. 428–429).
The activities of the Observatory continued after the death of Ulugh Beg due to his son cAbd alLaṭīf’s interest in astronomy; however, they gradually diminished.
57
Bāqirī, pp. 41–42; Sayılı, Uluğ Bey, p. 88.
58
For detailed information regarding this matter, see Sayılı, Observatory, pp. 270–271. See also
Eshenkulova, pp. 125–126.
59
Sayılı, Observatory, p. 272.
60 c
Alī al-Qushjī, Risāla dar cilm al-hay’a, p. 27.
56
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Shawwāl 847/28 January 1444.61 Abū Ṭāhir Samarqandī also adopted and stated
the generally accepted view that the Zīj was completed in 841/1437.62
Undoubtedly, many scholars both from the madrasa and the Observatory
contributed to the Zīj, with Ulugh Beg being in the forefront. But Ulugh Beg mentioned three names specifically in his preface to the work, namely Jamshīd Kāshī,
Qāḍīzāde, and cAlī al-Qushjī (whom he refers to as “my virtuous son” and “my
confidant”). Information has already been provided above on these three individuals with respect to the Observatory, their successive supervisions of observational
activities, and the various interpretations regarding this. An additional important
point that deserves attention is that in his Sharḥ-i Zīj Ulugh Beg, cAlī al-Qushjī
attributed the errors contained in the Zīj to Ulugh Beg.63 This raises many issues
regarding the preparation of the Zīj as well as the individuals who prepared it
(which will be discussed further below).
With respect to the subsequent history of science in Islam, the Zīj-i Ulugh Beg
was the most studied of its type and had the highest number of commentaries written on it. Among these commentaries, the most noteworthy are: the commentary
written by cAlī al-Qushjī; the Dustūr al-camal fī taṣḥīḥ al-jadwal written by Mīram
Čelebī (d. 931/1525), who was the great grandchild of cAlī al-Qushjī; and the
Sharḥ al-jadīd al-sulṭānī written by cAbd al-cAlī al-Birjandī. In addition there are
sizable numbers of other commentaries, ḥāshiya’s (annotations), ikhtiṣār’s
(summaries), new compilations, and Arabic and Turkish translations.64
V. Ulugh Beg’s Companions
As pointed out above, the Tīmūrid State ruled for 137 years over an Islamic civilization that was approximately seven hundred years old. Despite a changing
political rule, continuity was maintained through the entire range of administrative
and civil activity, including scientific activities. Moreover, Tīmūr was forcibly
bringing in scholars from conquered territories.65 Noteworthy among these scholars
were Mascūd Taftāzānī and al-Sayyid al-Sharīf as well as Ibn al-Jazarī, Sirāj al-Dīn
Muḥammad Ḥalabī and Ibn cArabshāh. It is also clear that, in spite of the destructiveness of Tīmūr, his courtesy and attention towards the erudite resulted in certain
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Barthold, Ulugh-Beg, p. 133. For discussions regarding this matter, see Sayılı, Observatory, pp.
271–272.
62
Samarqandī, p. 46.
63
Heidarzadeh 1997, p. 7 discussed this issue in detail and provided various comments with examples
(pp. 44–49). However, the major problem with his discussion is that he accepted 840/1436 as
Qāḍīzāde’s date of death, agreeing with Hamid Dilgan and other researchers; see Dilgan, p. 227. The
following pages of this study will show that this date is not accurate.
64
For further information on the Zīj-i Ulugh Beg, see Aydüz and İzgi, vol. 1, pp. 414–420.
65
Al-Sayyid al-Sharīf al-Jurjānī clearly states this fact in the introduction of his commentary, alMiṣbāḥ, Istanbul, Süleymaniye Library, Turhan Valide Sultan MS 287, f. 1b.
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scholars gathering around him of their own accord.66 The scientific discussions that
took place in the assembly of Tīmūr, especially the debates between Taftāzānī and
al-Sayyid al-Sharīf, were famous among the culama’; Sheikh Badr al-Dīn (the son
of the Judge [qāḍī] of Samāwnā), upon the request of Ibn al-Jazarī, attended such a
gathering in Shiraz and provided his own judgments of the debates.67
In addition to its earlier, historical significance, the regions of Transoxiana
and Khurāsān became the most prolific locales of science and scholarship in the
Islamic world between the end of the fourteenth century and the beginning of the
sixteenth. This was due to the special efforts made by Tīmūr and his successors in
bringing scholars from conquered territories, and in educating many more at home
by opening new institutions and libraries.68 This region’s culama’ had inherited the
legacy of the mathematical-astronomical school of Marāgha, especially the mathematical and philosophical tradition of Naṣīr al-Dīn al-Ṭūsī and Quṭb al-Dīn alShīrāzī, the wisdom (ḥikma) heritage of Ibn Sīnā, and the theology (kalām) scholarship of Fakhr al-Dīn al-Rāzī. As a result, many new scholars emerged such as
Jalāl al-Dīn al-Dawānī, cAbd al-Raḥmān al-Jāmī, cAlī Shīr Nawā’ī, cUbaydallāh
Aḥrār, and Khwāja Pārsā—the fruit of the tension between al-Sayyid al-Sharīf and
Taftāzānī.
Within the Tīmūrid State, the culama’ settled in either Herat or Samarqand,
two distinct cities (as noted above). Each city represented a different attitude; however, sometimes a combination of the two would be adopted that form a kind of
meta-language. In Samarqand, Tīmūr advocated the approach of al-Sayyid alSharīf, whereas Ulugh Beg favored Qāḍīzāde; on the other hand, in Herat, Shāh
Rukh preferred Taftāzānī.
Almost all of the sources, particularly Jamshīd Kāshī’s two letters, indicate
that Samarqand was full of scholars during the time of Ulugh Beg.69 It is noteworthy that most of these scholars specialized in the mathematical sciences. Jamshīd
Kāshī points out that there were sixty-seventy prominent mathematicians in
Samarqand, and occasionally he provides detailed information about their levels
and studies.70 The sources mention the following as the first and second generation
of scholars at the Samarqand mathematical-astronomical school: Mūsā Qāḍīzāde,
Jamshīd Kāshī, Mucīn al-Dīn Kāshānī, his son Manṣūr Kāshānī, cAlī al-Qushjī,
Fatḥallāh al-Shirwānī, Sayyid Munajjim, cAbd al-cAlī al-Birjandī, as well as
others.71
66

Ibn cArabshāh (pp. 454–455) particularly emphasized Tīmūr’s respectfulness and care towards the
erudite.
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ŞN, pp. 51–52.
68
Niẓām al-Dīn Shāmī, pp. 241–242, 287–288 (Turkish trans., pp. 289, 342–343); ŞN, pp. 43–44.
69
Sayılı, Uluğ Bey, pp. 76, 78, 82, 91.
70
Sayılı, Uluğ Bey, p. 78.
71
For the scholars of the Tīmūrid period and their works, see Khwandamir, vol. 4, pp. 34–38 (English
trans., part 2, pp. 369–371). See also Eshenkulova, pp. 87–90, 103–114, 130–142. Eshenkulova’s
study requires revision as some of the works mentioned are wrongfully attributed to certain scholars
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VI. The Mathematical Sciences: People and Works
The mathematical sciences had a deep-rooted historical presence in the regions of
Transoxiana and Khurāsān. The notable students of Quṭb al-Dīn al-Shīrāzī, particularly Kamāl al-Dīn al-Fārisī, and the students of many other scholars, such as
Ibn al-Khawwām, Jamāl al-Dīn al-Turkistānī, cImād al-Dīn al-Kāshī, and cIzz alDīn al-Zanjānī, all of whom were educated in the Marāgha mathematical-astronomical school that Naṣīr al-Dīn al-Ṭūsī had established, sustained the region’s
dynamism in the mathematical sciences by traveling throughout these regions.
Indeed, Qāḍīzāde, who had pursued his earlier education in the Anatolian city of
Bursa but wished to advance further in the mathematical sciences, went to this
region on the advice of his teacher Mullā Fanārī; in short, one can say that
Qāḍīzāde immigrated to this region because he found his intellectual place (wajada
makānahu).72
Furthermore, as mentioned above, Jamshīd Kāshī pointed to a similar situation
in both letters he wrote to his father, emphasizing that there were sixty-seventy
notable mathematicians in Samarqand about whom he provided information
regarding their studies. In particular, Kāshī stated that at the time he was writing
his letters some of these mathematicians were working on Sirāj al-Dīn alSajāwandī’s al-Tajnīs fī al-ḥisāb, while some others were working on Shams alDīn al-Samarqandī’s Ashkāl al-ta’sīs, and that some astronomers were working on
Maḥmūd al-Jaghmīnī’s al-Mulakhkhaṣ fī al-hay’a.73 As stated above, such an
advancement in the field of mathematical sciences had its origins in Ulugh Beg’s
personal disposition and kind regard towards these sciences; indeed, Jamshīd Kāshī
in particular emphasized that Ulugh Beg had become proficient in the mathematical sciences and that he continued to improve.74 Again, according to what Jamshīd
Kāshī stated, Ulugh Beg would attend the lectures in the madrasa several days
every week, each time asking the teachers to lecture on the mathematical sciences.75 Moreover, Ulugh Beg would personally give lectures on Naṣīr al-Dīn aland some of the information provided regarding the language and the content of certain works need to
be corrected. For instance, the work that is attributed to Birjandī (the second part is meaningless since
it is written incorrectly), the Tezkire al-ahbab fi beyan al-attalâb(?) (p. 111), is probably the Tadhkira
al-aḥbāb fī bayān al-tuḥābb of Kamāl al-Dīn al-Fārisī, which was about number theory and was
written as a supplement to his Asās al-qawācid fī uṣūl al-fawā’id (Mawaldi 1994). Secondly, the
Şerhu’t-tezkireti’n-nasiriyye fi’l-hey’e (p. 131), which she attributes to Qāḍīzāde, is actually
Birjandī’s commentary on Naṣīr al-Dīn al-Ṭūsī’s Tadhkira. Moreover, I have shown that al-Risāla alṣalāḥiyya fī al-qawācid al-ḥisābiyya, which is also attributed to Qāḍīzāde (p.108), could not have
been written by him; see Fazlıoğlu 1999c and 2001b. A final example concerns the language of a
work: Birjandī’s Sharḥ al-Tadhkira is not in Persian (p.138), but in Arabic.
72
See ŞN, pp. 14–17.
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Sayılı, Uluğ Bey, p. 78.
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Sayılı, Uluğ Bey, pp. 77, 86. This information verifies the accuracy of Fatḥallāh al-Shirwānī; see
the second part of this study.
75
Sayılı, Uluğ Bey, pp. 77–78.
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Ṭūsī’s al-Tadhkira fī cilm al-hay’a and Quṭb al-Dīn al-Shīrāzī’s al-Tuḥfa alshāhiyya fī al-hay’a.76
Jamshīd Kāshī provided significant information about the works that were
subjected to research, which ones were emphasized, and the ones that were read as
textbooks. The point to be noted is that their focus was on mathematics, and more
importantly on geometry. In addition to the works mentioned above, the studies of
Naṣīr al-Dīn al-Ṭūsī, i.e. the studies of the Marāgha mathematical-astronomical
school, and in particular the so-called intermediate books (al-mutawassiṭāt), had
significant places.77 According to the information Jamshīd Kāshī gave, the following works were read in the Samarqand madrasa: Euclid’s Elements, Ptolemy’s
Almagest and the Recensions (taḥārīr) that Naṣīr al-Dīn al-Ṭūsī wrote on these two
works; the Zīj-i Īlkhānī, which was a collaborative production of the Marāgha
mathematical-astronomical school; the notable commentaries by Niẓām al-Dīn alNīsābūrī and al-Sayyid al-Sharīf, which they wrote on the famous al-Tadhkira fī
c
ilm al-hay’a of Naṣīr al-Dīn al-Ṭūsī; Quṭb al-Dīn al-Shīrāzī’s al-Tuḥfa and
Nihāyat al-idrāk fī dirāyat al-aflāk; and, interestingly, Abū al-Rayḥān al-Bīrūnī’s
al-Qānūn al-Mascūdī.78
VII. The Impact of the Tīmūrids: A Path to Tranquility
Throughout the history of philosophy and science, knowledge preferred cities,
where a certain tranquility to pursue learning was assured based upon material and
spiritual security.79 When this tranquility was breached, such as occurred upon the
death of Ulugh Beg in Samarqand and that of Ḥusayn Bāyqarā in Herat, scientific
activities were interrupted. One result, especially after the death of Ulugh Beg, was
that the mathematical knowledge that was produced in the Samarqand madrasa and
the Observatory came to be spread across several territories by various scholars as
they immigrated; and in the end it affected many parts of the Islamic world including India, Egypt, and, especially, the Ottoman State. Upon Shāh Ismācīl’s rise to
76

Ibid.
For the term mutawassiṭāt, see İzgi, vol.1, pp. 294–297. The most important points to be noted
about the meaning of this term can be listed as follows: (1) these works were given the name
mutawassiṭāt (=intermediate works) because they were read in-between Euclid’s Elements and
Ptolemy’s Almagest; (2) the Mutawassiṭāt consisted of approximately fifteen works, one of which
belonged to the sons of Mūsā (Banū Mūsā), while all the others were produced in the school of
Alexandria; (3) rather than the original Baghdad translations, the Recensions on them by Naṣīr al-Dīn
al-Ṭūsī were mainly used; (4) all the works were on geometrical philosophy; in other words, the
mutawassiṭāt can be regarded as introductory books for applied geometrical philosophy, i.e. Platonist
philosophy.
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power in Persia, this diffusion and immigration continued among the second and
third generation students of the Samarqand mathematical-astronomical school, and
they easily found recognition in those territories that shared a common scientific
heritage. The effects of the scholars of the Samarqand mathematical-astronomical
school and their works turned out to be permanent and long lasting, not only within
Islamic civilization but also in the non-Muslim philosophical and scientific circles
of Western Europe and India. In particular, the Zīj-i Ulugh Beg, the great
collaborative work of the Samarqand mathematical-astronomical school, had an
influence in Ottoman lands, India, China, and Europe.
One can trace the impact of the Samarqand mathematical-astronomical school
in a variety of ways. Many people from various territories came to Samarqand to
become students and, after completing their education, they returned to their own
lands and started educating new generations by teaching in the local madrasa’s.
Because of the turmoil that broke out after the death of Ulugh Beg and the rise to
power of Shāh Ismācīl, scholars took refuge in surrounding countries, primarily the
Ottoman State, either by invitation or on their own initiative. Thus the works in the
field of the mathematical sciences written by the scholars of the Samarqand
mathematical-astronomical school were spread to places throughout the world. As
far as the Ottoman Empire is concerned cAlā’ al-Dīn cAlī al-Qočḥiṣārī and
Fenarīzāde cAlī Čelebī (d. 903/1498) are examples of scholars belonging to the first
category.80 Scholars becoming refugees (the second category) in the Ottoman State
became a relatively common and continuous phenomenon, one that extended over
a long period of time. Undoubtedly, the foremost examples of this within the field
of the mathematical sciences were cAlī al-Qushjī, Fatḥallāh al-Shirwānī, and cAbd
al-cAlī al-Birjandī, who were from the second generation.81 The best example for
the third category is the entire history of philosophical and scientific activities after
Samarqand: the products of mathematics and astronomy that were written by
Jamshīd Kāshī, Qāḍīzāde, Sayyid Munajjim, cAlī al-Qushjī, Fatḥallāh al-Shirwānī,
and cAbd al-cAlī al-Birjandī affected not only the entirety of the Islamic territories
but also Europe as well as the regions of India and China.
The fact that the classical Islamic works of philosophy and science spread
throughout the various parts of the Islamic world, were collected in libraries, and
were reproduced (and multiplied due to the many copyists) were other important
80
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outcomes of the Samarqand mathematical-astronomical school. Indeed, the libraries that were established by Shāh Rukh in Herat and by Ulugh Beg in Samarqand,
as well as those of Bāysunghur and cAlī Shīr Nawā’ī in Herat, were of great significance for Islamic civilization because of the works they possessed.82 Some of
these works would later be passed on to new territories by the scholars who fled an
environment of turmoil.83
Many examples can be given of the effect of the Samarqand mathematicalastronomical school on the history of philosophy and science. With the aim of
providing an indication for just how extensive this was, two very important examples will be discussed in this study. First, in his work entitled Risālah-i mir’atiyya,
which was in the field of optics and written in Persian, Ḥasan al-Dihlawī (one of
the students of Jalāl al-Dīn al-Dawānī who came from Shiraz to Istanbul during the
period of Bāyazīd II) explained the optical features of a mirror which was sent by
the scholars from Europe (Franjastān) to Khurāsān for examination.84 This shows
that the scientific level of the Transoxiana and Khurāsān regions were known in a
wide range of territories. The second example is that the astronomical works produced in the Marāgha and Samarqand schools, especially the ones by Naṣīr al-Dīn
al-Ṭūsī and cAlī al-Qushjī, were translated into Sanskrit, and Indian scholars used
these in order to compile the Ṭūsī-Qushjī version of Aristotelian-Ptolemaic astronomy. In particular, the following works were translated into Sanskrit and studied:
the Risāla dar cilm al-hay’a by cAlī al-Qushjī; and the part of the commentary by
c
Abd al-cAlī al-Birjandī on Book II, Chapter 11 of Ṭūsī’s al-Tadhkira fī cilm alhay’a that included Naṣīr al-Dīn’s new model now called the “Ṭūsī-couple” and in
which Birjandī discussed the views of other prominent astronomers such as Ibn alHaytham and Quṭb al-Dīn al-Shīrāzī.85
VIII. Three Architects of the Framework: al-Taftāzānī, Qāḍīzāde al-Rūmī,
and al-Sayyid al-Sharīf al-Jurjānī
When the curricula that were actually in effect in the Ottoman madrasa’s are
examined, it is hard to say that there was a formal curriculum, that is one that had a
framework determined by political authority with a uniform character. Instead, one
sees that there was a flexible curriculum that was formed by the culama’ through a
82
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historical process and determined by scientific consensus. Furthermore, it was
possible to make adjustments according to the dictates of faith, jurisprudence, and
disposition as well as the orientations of the political authorities.86 One example is
the curriculum mentioned in the Kawākib-i sabca that was composed in 1155/1741
by an Ottoman teacher upon the request of the French government. The madrasa
courses were arranged along the lines one finds in Kitāb irshād al-qāṣid ilā asnā
al-maqāṣid87 of Ibn al-Akfānī and Miftāḥ al-sacāda wa-miṣbāḥ al-siyāda88 of
Ṭāshkubrīzāde. According to this arrangement, the courses were divided into three
main levels: for the beginner, abridgements (ikhtiṣār); for the intermediate student,
middle works (iqtiṣād); and, for the advanced, detailed works (istiqṣā’); each of
these was in turn divided into lower, middle and higher. The names of the works to
be read were given under each of these subdivisions. When this division of
Kawākib-i sabca and the accepted views given above are taken into consideration,
and the curricula of the Ottoman period madrasa’s as well as the lists of the works
to be read are examined, it can be said that the names of Taftāzānī in the field of
language studies, of al-Sayyid al-Sharīf in the fields of logic and theological
sciences, and of Qāḍīzāde in the fields of geometrical-mathematical and
astronomical sciences are most prominent.89 In my opinion, as will be pointed out
below, this picture of the curriculum in the Ottoman madrasa’s had been drawn, to
a large extent, within the Tīmūrid State and afterwards passed on to Istanbul by the
hands of cAlī al-Qushjī and Fatḥallāh al-Shirwānī.
VIII.1. Sacd al-Dīn Mascūd Taftāzānī: Herat
As the student of cAḍud al-Dīn al-Ījī (d. 756/1355) and Quṭb al-Dīn al-Rāzī (d.
766/1364), Sacd al-Dīn Mascūd Taftāzānī (d. 792/1390),90 who was inclined
towards the Ḥanafī school in jurisprudence and Māturīdism in faith, produced
many works in various fields; however, he was mostly regarded as a linguist,
methodologist and an intermediate-level theologian in Ottoman madrasa’s. Since
he did not have students at the advanced level, his influence was mostly through
the dissemination of his works. Taftāzānī, who had almost no works in the fields of
mathematics or philosophy, was not favored by Tīmūr. As noted above, Shāh
Rukh, upon becoming the ruler of the Tīmūrid State, transferred the capital from
Samarqand to Herat, where he established a large kulliyya (college) to which he
appointed culama’ representing the Sunnī as opposed to the Shīcī faith. Because of
his responsibilities as leader of the State, Shāh Rukh decided to follow a different
political path from that of his father and rather than al-Sayyid al-Sharīf (who was
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superior in the mathematical and philosophical sciences), he appointed Taftāzānī,
who was engaged predominantly in language and religious studies. It was done in
such a way that Taftāzānī, his children, and even his grandchildren assumed the
position of shaykh al-Islam (the chief religious official) in Herat over the course of
many years.91 This scholarly preference persisted throughout the periods of Ḥusayn
Bāyqarā and cAlī Shīr Nawā’ī as well. Another interesting point to consider is
Taftāzānī’s attitude towards cirfānī (religious and mystical) knowledge, especially
the taṣawwufī (mystical) line of Ibn al-cArabī. Because of the delicate situation,
Shāh Rukh (despite his cirfānī nature), supported the line of Taftāzānī, who was
against the waḥdat al-wujūd (oneness of being), so much so that he wrote a refutation of Ibn al-cArabī’s Fuṣūṣ al-ḥikam. Again, because of the political situation in
his realm, Shāh Rukh preferred the Naqshbandī order instead of other taṣawwufī
approaches, inasmuch as it was more closely aligned with sharīca (Islamic law) and
was not involved with cirfānī perspectives at that time. In accordance with the
framework summarized above, the works of Taftāzānī that were read in the Ottoman madrasa’s were:
(a) al-Muṭawwal (the long, first sharḥ) and al-Mukhtaṣar (the short, second
sharḥ) are two important commentaries that Taftāzānī wrote on the summary
(ikhtiṣār) entitled Talkhīṣ al-miftāḥ fī al-macānī wa-’l-bayān. This latter work,
written by Jalāl al-Dīn Muḥammad b. cAbd al-Raḥmān Qazwīnī (d. 739/1338), was
based upon the third part of the Miftāḥ al-culūm, a linguistics work by Sirāj al-Dīn
Abū Yacqūb Yūsuf b. Abū Bakr al-Sakkākī (d. 626/1228) that included sections on
rhetoric (bayān) and semantics (macānī).92 These two works of Taftāzānī, which
were popular in the Ottoman madrasa’s and influential for the understanding of
language among the Ottoman erudite, were translated into Turkish by Abdünnafi
İsmet during the Tanẓīmāt period.93 The author of the Kawākib-i sabca stated that
the Talkhīṣ was to be read at the beginning, the Mukhtaṣar at the intermediate, and
the Muṭawwal at the advanced levels. As can be seen, Taftāzānī’s works in rhetoric
and semantics were taught at almost every level and sublevel.
(b) al-Talwīḥ fī kashf ḥaqā’iq al-Tanqīḥ is the sharḥ Taftāzānī wrote on
another sharḥ entitled al-Tawḍīḥ fī ḥall jawā’iz al-tanqīḥ, written by Ṣadr alSharīca cUbayd Allāh b. Mascūd al-Bukhārī (d. 747/1347) on his own Tanqīḥ aluṣūl. This sharḥ of Taftāzānī was in great demand and took its place among the
most taught works of the madrasa’s; many Ottoman scholars wrote commentaries
on it.94
(c) Sharḥ al-cAqā’id al-Nasafiyya is the commentary that Taftāzānī wrote on
Najm al-Dīn cUmar b. Muḥammad al-Nasafī al-Samarqandī’s (d. 537/1142) al91
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Aqā’id al-nasafiyya, which was a work written according to the tenets of
Māturīdism.95
(d) Sharḥ al-Maqāṣid: This consists of a text Taftāzānī wrote in the field of
theology (kalām) entitled al-Maqāṣid fī cilm al-kalām and the commentary he
wrote on it. Nasafī’s Matn al-caqā’id and Taftāzānī’s Sharḥ were taught at the
beginning level in the madrasa’s, while Taftāzānī’s Sharḥ al-Maqāṣid was taught
at the intermediate level.96 Therefore it can be said that Sharḥ al-Maqāṣid played
an important role in the conceptualization of philosophy and science at the intermediate level of theology among Ottoman culama’.97
VIII.2. Qāḍīzāde: Samarqand
Ṣalāḥ al-Dīn Mūsā b. Muḥammad b. al-Qāḍī Maḥmūd al-Bursawī al-Rūmī (called
Qāḍīzāde; died after 13 September 1440) grew up in Bursa, the capital city of the
Ottoman Beylik, was a student of Mullā Fanārī (d. 834/1431), and undertook to be
educated in mathematics and astronomy. He wanted to pursue a higher degree of
scientific learning than that being offered in Ottoman-Turkish lands, which was
still in a formative period. So with encouragement from Mullā Fanārī he traveled to
the regions of Transoxiana and Khurāsān, in which rational and mathematical sciences were still relatively active pursuits within the framework of the mathematical
and astronomical heritage of the Marāgha school.98
Qāḍīzāde was seen in Shiraz around 811/1408-9 and arrived at Samarqand
around 814/1411-2. In Transoxiana, he took lessons from al-Sayyid al-Sharīf, but
due to Qāḍīzāde’s preference for mathematics, they fell into disagreement, and he
stopped taking lessons with him. Al-Sayyid al-Sharīf was also a mathematician, but
he was known to have said about Qāḍīzāde that “mathematics predominates in his
nature”99 by which he meant it ran contrary to the natural and theological methods
in effect at the time. Qāḍīzāde had a more mathematical disposition, especially for
geometry, and so he would actively seek the existing knowledge in that discipline.
Indeed, Qāḍīzāde produced many works within the fields of mathematics (especially geometry), but he did not write any remarkable work within the fields of
natural philosophy or theology, which clearly supports this contention.
As was pointed out above, upon meeting Ulugh Beg Qāḍīzāde became his
tutor and was appointed to be the head-teacher of the Samarqand madrasa.
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According to the information given in the sources, he was put in charge of administering the observations after the death of Jamshīd Kāshī; and, after Qāḍīzāde’s
death, cAlī al-Qushjī replaced him.
Qāḍīzāde was exposed to both cirfānī (religious and mystical) and burhānī
(scientific) approaches, both of which were vigorously pursued within Islamic
civilization during this period, through Mullā Fanārī who combined the kalāmī
(theological) line of Fakhr al-Dīn al-Rāzī and the taṣawwufī (mystical) waḥdat alwujūd line of Ṣadr al-Dīn al-Qūnawī. Before that, there was also the mysticaltheological approach represented by the first Ottoman madrasa teacher Dāwūd
Qayṣarī, which was still to be found among Ottoman scholars of the time.100 However, Qāḍīzāde’s inclination was towards pursuing geometry and other
mathematical sciences; therefore, he left for Transoxiana where he believed he
would find the highest level of expertise in that discipline. In my opinion, the dispositional closeness between Ulugh Beg (who also had a mathematical inclination)
and Qāḍīzāde played an important role in Ulugh Beg’s high regard of Qāḍīzāde.
As Fatḥallāh al-Shirwānī stated in his work entitled Sharḥ al-Tadhkira fī cilm
al-hay’a, Qāḍīzāde encouraged his students to go to the Ottoman State. cAlī alQushjī, who was one of his students, later came to Istanbul and became one of the
most influential people in shaping the Ottoman scientific outlook. Fatḥallāh alShirwānī also came to Anatolia and disseminated the accumulated knowledge of
the Samarqand mathematical-astronomical school in the madrasa’s of various
regions. Although Qāḍīzāde himself did not live or pursue his scientific activities
within Ottoman territory, he was regarded by Ṭāshkubrīzāde as one of the most
significant Ottoman scholars and as belonging to its second group, i.e. those who
flourished during the period of Sultan Murād I. The privileged position that was
accorded him was a result of his contributions to Ottoman scientific life: the students he directed and the content of his work. Levels of proficiency for the
curricula of the Ottoman madrasa’s, which were most likely determined by cAlī alQushjī, were such that Qāḍīzāde’s Sharḥ Ashkāl al-ta’sīs was considered an intermediate level textbook in geometry and his Sharḥ al-Mulakhkhaṣ fī al-hay’a
became an intermediate level astronomy textbook.
The commentary entitled Tuḥfa al-ra’īs fī sharḥ ashkāl al-ta’sīs of
Qāḍīzāde,101 written on the Ashkāl al-ta’sīs of Shams al-Dīn Muḥammad b. Ashraf
al-Samarqandī (d. 701/1302) and completed on 28 Jumādā al-awwal 815/
9 September 1412 whereupon it was presented to Ulugh Beg, is his most signifi-
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cant work in terms of theoretical geometry.102 This work, besides the technical
content that concerns the history of geometry,103 has some significant features:
(a) It was taught and studied as an intermediate level geometry textbook in the
Ottoman madrasa’s for many years and numerous commentaries and supercommentaries were written on it.104
(b) It contains different approaches for understanding geometry that had been
refined over the centuries in Islamic civilization.
(c) Since it contains some examples from Euclid’s “geometrical algebra,” it
enabled the continuity of the tradition of using geometrical (“continuous”) quantity
(al-cadad al-muttaṣil) to do algebra and arithmetic in Ottoman mathematics. Here,
taking Qāḍīzāde’s intellectual background into consideration, we should take note
of one of his comments. He states that sciences like arithmetic (ḥisāb) and algebra
were based on geometry (handasa) and adds: “Geometrical figures are based on
geometrical quantity, namely on amounts (maqādīr); however transferring or
translating the amounts into numbers is very easy.”105 Qāḍīzāde’s statement shows
that, given improvements that had occurred in number theory, he basically
accepted that it was possible to make translations between quantities and numbers.
Thus one could read Euclid according to the numerical/algebraic methods of alKhwārizmī (d. ca. 850) and also read Khwārizmī’s arithmetic and algebra according to Euclid’s geometrical methodology.
(d) Besides providing basic geometrical concepts and theorems, it concisely
explains geometrical theory and proof.
(e) As a textbook on geometrical logic at the intermediate level, it was used
for instruction in Ottoman and other Islamic countries for centuries, and it determined the basic geometrical training of the culama’ at the intermediate level.
(f) Another important feature of this work has, in my opinion, so far gone
unnoticed. As will be stressed below in some detail, Qāḍīzāde was a Platonist.
Indeed, many historical sources refer to him as “the Plato of the time” (Aflāṭūn alzamān). Given this context, the question can then be asked: Why did many teachers
in the Samarqand madrasa, and in particular Qāḍīzāde (according to Jamshīd
Kāshī’s letters), prefer dealing with this small work of Shams al-Dīn al-Samarqandī
(which was then more than a hundred years old) when there were other, more significant works in the field of geometry?106 Let us examine this question first from a
linguistic point of view. The name of the work is made up of the words ashkāl and
ta’sīs, which modern researchers have translated into English as fundamental
propositions, in other words as basic theorems/propositions. But when compared
with Euclid’s work, it can undoubtedly be said that Samarqandī chose neither all
102
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the basic geometrical theorems nor the most basic ones.107 For these reasons, we
are justified in reexamining the term ashkāl. We first note that it is the plural form
of the word shakl, meaning theorem; however, inasmuch as ancient Euclidean
geometry was a synthetic geometry, “creating a geometrical situation in accordance
with certain required conditions” was also called a shakl.108 Within this framework,
shakl also means form or image, just as the analogous form (“image”) in logic is
called shakl. Moreover, the word ta’sīs cannot simply be translated as “basic.” In
my opinion, the most accurate translation of ta’sīs, by considering the word’s other
meanings such as “establishment,” “facility,” “institution,” and “organization,” is
“the existent.” To examine this point further let us see what Qāḍīzāde says in the
introduction of his Sharḥ regarding both the theoretical/conceptual and the practical/applied aspects of geometry.

 وواثﻗﺔ دﻻﺋﻠﻬﺎ ﲝﻴﺚ ﻻ ﻳﺄﺗﳱﺎ اﻟﺒﺎﻃﻞ ﻣﻦ ﺑﲔ،  ﻣﻊ ﻣﺘﺎﻧﺔ ﻣﺴﺎﺋﻠﻬﺎ، ﻓﺈن اﻟﻬﻨﺪﺳﺔ
 ﻋﲅ ﳛﺘﺎج إﻟﻴﻪ اﻟﳬةل اﳌﺘﻔﻜﺮون ﰲ ﺧﻠﻖ اﻟﺴﲈوات، ﻳﺪﳞﺎ وﻻ ﻣﻦ ﺧﻠﻔﻬﺎ
 وﻻ ﻳﺴـﺘﻐﲏ ﻋﻨﻪ،  واﳌﻬﺮة اﳌﺘﻔﻨ ّﻨﻮن ﻟﻠﻔﺘﺎوى ﻣﻦ اﻟﻔﻘﻬﺎء، واﻷرض ﻣﻦ اﳊﻜﲈء
 إذ ﻻ ﻳﺘﻴ ّﴪ ﺑﺪوﻧﻪ الارﺗﻘﺎء ﰲ، اﻟﻌﻤةل ﻣﻦ أﲱﺎب ادلﻳﻮان وأرابب دار اﻟﻘﻀﺎء
 وﻳﺘﻌ ّﴪ،  واﻹﺣﺎﻃﺔ ﲝﺎل اﳌﺴﺎكل واﳌﲈكل ﻋﲆ ﺑﺴـﻴﻂ اﻟﻐﱪاء، ﻣﺪارج اﻟﺴﲈء
 ﻏﲑ ّأن ﻓﻴﻪ/.../ ﻋﲆ ﻓﺎﻗﺪﻩ اﻹﻗﺎﻣﺔ ﻋﲆ رﻋﺎﻳﺔ اﳌﻨﺼﻔﺔ ﺑﲔ اﻟﴩﰷء ﰲ اﻷﻧﺼﺒﺎء
ً  و، أﻋﲈﻻ ﻣﻦ ﺗﻨﺒﻴﻪ وﺗﻌﻠﻴﻞ
ً  و، ﺟﲈﻻ ﻳﻔﺘﻘﺮ إﱃ ﻣﺰﻳﺪ >ﻣﻦ< ﺗﻔﺼﻴﻞ
ً إ
إﺧﻼﻻ
،  أﻋﲏ ﻃﺮﻳﻘﺔ ﺷـﻴﺦ اﻟﺼﻨﺎﻋﺔ، ﻟﻄﺮﻳﻘﺔ ﻣﻦ اﳌﳯﺞ اﻟﻘﻮﱘ واﻟﴫاط اﳌﺴـﺘﻘﲓ
... أﻗﻠﻴﺪس اﻟﺼﻮري،  اﻷﳌﻌﻲ اﻟﴪي، وإﻣﺎم اﶺﺎﻋﺔ
109

Since geometry [deals] with serious matters and its proofs are reliable—whereby nothing untrue comes from it, either within itself or
from what issues from it—all philosophers who inquire into the
creation of the Heavens and the Earth are in need of it; experts
among the legal scholars [fuqahā’] [need it] in issuing legal opinions [fatāwā]; and officials in government offices [dīwān] and
those in charge of the courts [dār al-qaḍā’] cannot do without it.
For it is not easy without [geometry] to ascend the stairs to Heaven
[al-samā’=celestial region], or to grasp the situation of the roads
and countries on the surface of the Earth. People who lack its
107

De Young (p. 61) rhetorically asks: according to which criterion are Samarqandī’s theorems the
basic ones?
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For detailed information on this point, see Fazlıoğlu 2002.
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Qāḍīzāde, Sharḥ Ashkāl al-ta’sīs (Suwaysī, pp. 31–32).
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knowledge find it difficult to undertake overseeing the distribution
of shares among partners. /.../ However it [i.e. Ashkāl al-ta’sīs]
contains a summary and does not include many details, nor guidance and explanation; it violates the proper methodology and the
straight path, I mean the method of the master of the discipline, the
leader of the [mathematical] community, the sagacious, the eminent—Euclid of Tyre...
In summary, by keeping in mind that Euclid’s Elements was also basically written
as an introduction to the philosophy of Plato, the name of Samarqandī’s work can
be translated as the Basic forms of the existent. Such a translation not only shows
the purpose of the work as indicated by its author, but it also points to the Platonist
philosophy. Indeed, the most important feature of Shams al-Dīn al-Samarqandī’s
Ashkāl al-ta’sīs, as indicated by its name, is that it examines the basic geometrical
forms (ashkāl) that are considered to represent the world of the existent (al-ta’sīs).
Thus this work was prepared as an introduction to the idea of geometrical existence, namely the Platonist philosophy as it had developed in the Islamic world. It
was on account of its cosmological perspective based on geometrical forms that it
was prominent in the Samarqand madrasa and a commentary was written on it by
Qāḍīzāde.
Samarqandī applied this conceptualization that had determined the framework
of the Ashkāl al-ta’sīs to theology in his work entitled al-Ṣaḥā’if al-ilāhiyya.110 He
later wrote a commentary on it called al-Macārif fī sharḥ al-ṣaḥā’if. Thus
Samarqandī can be seen as the founder of the movement in the Islamic world that
may be called “geometrical theology.”111
Qāḍīzāde’s geometrical approach in his Sharḥ Ashkāl al-ta’sīs is evident in
the commentary he wrote and presented to Ulugh Beg in 814/1412. Entitled Sharḥ
al-Mulakhkhaṣ fī cilm al-hay’a, this is a commentary on the work of Maḥmūd b.
c
Umar al-Jaghmīnī al-Khwārizmī (d. ca. 619/1221) called al-Mulakhkhaṣ fī alhay’a al-basīṭa, which was intended as a textbook that summarized contemporary
astronomy.112 The commentary by Qāḍīzāde was used as an intermediate level
astronomical textbook in the Ottoman madrasa’s.113 Eleven Ottoman astronomers–
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Istanbul, Süleymaniye Library, Şehid Ali Paşa MS 1688.
What I mean here is that both Shams al-Dīn al-Samarqandī and Qāḍīzāde had a dual agenda in
their work. Adopting geometry as a way of wisdom for determining the truth of the object is the
hidden/esoteric aspect of this double agenda, while the practical/applied and even rationalistic
aspects, which are important for people who do not adopt the language of geometrical wisdom, is the
more manifest/useful part of their agenda. Indeed, Samarqandī himself stated that he had written his
treatise (risāla) as an introduction and a tool for the arithmetical sciences and that it was based on the
basic theorems he had chosen from Euclid’s book, which were constructed from fundamental/basic
theorems/propositions; see Qāḍīzāde, Sharḥ Ashkāl al ta’sīs (Suwaysī, p. 36).
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three of whom are anonymous–wrote supercommentaries or glosses on Qāḍīzāde’s
commentary, among which the most famous was the one written by cAbd al-cAlī alBirjandī, who was from the second generation of the Samarqand mathematicalastronomical school; this was an advanced level textbook for instruction in the
Ottoman madrasa’s.114
Jaghmīnī’s work was in the tradition of Ibn al-Haytham’s Hay’at al-cālam and
Naṣīr al-Dīn al-Ṭūsī’s al-Tadhkira fī cilm al-hay’a. The most important characteristic of these works is that they discuss astronomy both in purely mathematical
terms, as in Ptolemy’s Almagest, and in physical terms as it was dealt with in
Aristotle’s De Caelo and Metaphysics as well as by Ptolemy himself in the
Planetary Hypotheses, written during the last years of his life. In accordance with
his mathematical and geometrical orientation, Qāḍīzāde argued with Jaghmīnī in
this commentary as he did with Samarqandī in the Sharḥ Ashkāl al-ta’sīs. Thus in
the introduction of his commentary, he analyzed Jaghmīnī’s statements according
to his mathematical orientation:115

إﱐ أﻟ ّﻔﺖ ﻫﺬا اﻟﻜﺘﺎب{ ﰲ ﺑﻴﺎن }ﻫﻴﺌﺔ{ ﻟﺒﺴﺎﺋﻂ اﻷﺟﺴﺎم }اﻟﻌﺎﱂ{ وﻫﻮ ﻣﺎ ﻳﻌﲅ
ّ }
 وﳝﻜﻦ أن، ﺑﻪ اﻟﴚء ﻏﻠﺐ ﻓامي ﻳﻌﲅ ﺑﻪ اﻟﺼﺎﻧﻊ ﺗﻌﺎﱃ ﻣﻦ اﳉﻮاﻫﺮ واﻷﻋﺮاض
ﻳﻜﻮن اﳌﺮاد ﲠﻴﺌﺔ اﻟﻌﺎﱂ ﻋﲅ اﻟﻬﻴﺌﺔ اذلي ﻳﺒﺤﺚ ﻓﻴﻪ ﻋﻦ أﺣﻮال اﻷﺟﺮام اﻟﺒﺴـﻴﻄﺔ
اﻟﻌﻠﻮﻳﺔ واﻟﺴﻔﻠﻴﺔ ﻣﻦ ﺣﻴﺚ اﻟﳬّﻴﺔ واﻟﻜﻴﻔﻴﺔ واﻟﻮﺿﻊ واﳊﺮﻛﺔ اﻟﻼزﻣﺔ ﻟﻬﺎ وﻣﺎ ﻳﻠﺰم
ﻷن اﳌﺘﺄﺧﺮﻳﻦ وﻣﳯﻢ اﳌﺼﻨّﻒ
ّ ﻣﳯﺎ ؛ وإﳕّﺎ أﻃﻠﻘﻨﺎ اﻟﻘﻮل ﰲ اﻟﺒﺴﺎﺋﻂ اﻟﺴﻔﻠﻴﺔ
ﺘﻌﺮض ﺻﺎﺣﺐ اجملﺴﻄﻲ ﻣﳯﺎ ّإﻻ ﻟﻜﺮﰐ اﻷرض
ّ  وإن ﱂ ﻳ،ًّﺗﻌﺮﺿﻮا ﻟﻬﺎ ﻣﻄﻠﻘﺎ
. واﳌﺎء ﻣﻌﺎ ً ﺗﺬﻛﺮة ﻣﺎ ﻳﺘﺬﻛّﺮ ﺑﻪ
116

In his commentary on the statement by the author—“I wrote this book in order
to explain the world’s system (hay’a)”—Qāḍīzāde interpreted the word hay’a as
the components of the world and stated that by the phrase hay’at al-cālam was
meant the science of hay’a that “investigates the states of the simple bodies, both
superior (culwiyya, i.e. celestial) and inferior (sufliyya, i.e. sublunar) in terms of
quantity, quality, condition and movement...” He also stated that he was leaving
aside a detailed examination of the inferior, simple bodies, inasmuch as the recent
[i.e. Islamic] astronomers, including Jaghmīnī, had already done so. On the other
hand, he noted that Ptolemy only dealt with the inferior bodies to the extent of the
sphericity of the Earth and water. Beliefs regarding the inferior existents differed
114

See İzgi, vol. 1, pp. 370–392.
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Fatih MS 3403, ff. 2b–3b for a good manuscript copy of Qāḍīzāde’s Sharḥ al-Mulakhkhaṣ.
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from author to author, whereas mathematical truths peculiar to the celestial region
did not differ. Furthermore, since the ultimate goal of astronomy was investigating
al-ajrām al-culwiyya [the celestial region], it was not appropriate to deal with sublunar, physical objects, namely al-ajsām al-sufliyya. Investigating composite
bodies in the sublunar realm was also not of great value within the framework of
astronomy except for such cases as the sphericity of the Earth.117
While commenting on Jaghmīnī’s text, Qāḍīzāde elsewhere emphasized this
viewpoint:

}ﻣﻘﺎﻟﺘﲔ{ ﻳﺒﺤﺚ ﰲ إﺣﺪﳞﲈ ﻋﻦ أﺣﻮال اﻷﺟﺮام اﻟﻌﻠﻮﻳﺔ وﰲ اﻷﺧﺮى ﻋﻦ
.  وﻻ ﳜﻔﻰ وﺟﻪ اﳊﴫ ﻓﳱﺎ، أﺣﻮال اﻟﺒﺴﺎﺋﻂ اﻟﺴﻔﻠﻴﺔ
118

{(in) two parts} In one of them, he investigates the circumstances
of the higher bodies [or celestial region: al-ajrām al-culwiyya] and
in the other part the circumstances of the lower [al-sufliyya], simple bodies [i.e. the elements of the sublunar regions]. The limitations inherent [in the second] are well-known.
Qāḍīzāde thus defined the structure of objects in the sublunar region in a Platonist, i.e. geometrical way, and designated them as mathematical objects. He then
reiterated that the emphasis should be on the celestial realm in the science of
astronomy:

}اﳌﻘﺪﻣﺔ ﰲ أﻗﺴﺎم اﻷﺟﺴﺎم{ اﻟﻄﺒﻴﻌﺔ اﻟﱵ ﱔ ﺟﻮاﻫﺮ ﳝﻜﻦ أن ﻳﻔﺮض ﰲ ﰻ
 وﻗﺪ ﻳﻄﻠﻖ اﳉﺴﻢ ﻋﲆ ﻣﻘﺪار. 119ﻣﳯﺎ ﺧﻄﻮط ﺛﻼﺛﺔ ﺗﻘﺎﻃﻊ ﻋﲆ زوااي ﻗﻮاﰂ
وﺴﻤﻰ ﺟﺴﲈً ﺗﻌﻠﳰﻴﺎً }ﻋﲆ اﻹﺟﲈل{ إذ
ّ ﳝﻜﻦ أن ﻳﻔﺮض ﻓﻴﻪ اﳋﻄﻮط اﳌﺬﻛﻮرة ﻳ
ّ ﺑﻴﺎﳖﺎ ﻋﲆ اﻟﺘﻔﺼﻴﻞ ﻣ
وﻷن ﺗﻔﺼﻴﻞ اﻷﺟﺮام اﻟﻌﻠﻮﻳﺔ ﻫﻮ اﳌﻘﺼﺪ اﻷﻗﴡ
ّ ، ﺘﻌﺬر
.اﻟﻔﻦ ﻓﻼ ﻳﻨﺎﺳﺐ أن ﻳﺬﻛﺮ ﰲ اﳌﻘﺪﻣﺔ
ّ ﰲ ﻫﺬا
120

{The introduction concerns the divisions of the bodies} In any
nature that is a substance, one may assume there are three lines
intersecting each other at right angles. “Body” may be used to
designate an amount [geometrical quantity] in which the abovementioned lines can be assumed; it may then be called a mathe-
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matical body. {in general.} Since it would be difficult to explain
[the bodies] in detail and since the ultimate goal of this science is
the details regarding the celestial bodies [al-ajrām al-culwiyya], it
is therefore inappropriate to go into these details in the introduction.
Qāḍīzāde advocated a geometrical approach as indicated by his adoption of
Plato’s definition of body as found in the Timaeus. He thus was disturbed that the
astronomy of his time seemed to be veering away from a purely mathematical
astronomy. For example, the position favored by Ibn Haytham was a synthesis of
the perspectives of the natural philosopher and the mathematician,121 a position also
represented in the works of Jaghmīnī and Naṣīr al-Dīn al-Ṭūsī. That he found this a
troubling development is indicated by Qāḍīzāde in the introduction of his Sharḥ alMulakhkhaṣ:

( وأﻧﻪ ﰲ ﻧ...)
زﻣﺎﻨﺎ ﻫﺬا ﻗﺪ اﻧﺪرس ﻣﺪارس اﻟﻌﻠﻮم اﳊﻘﻴﻘﻴﺔ وﻣﻌﺎﱂ اﻟﺘﻌﻠﲓ ﻻ ﺳـ ّﻴﲈ
 ﻣﺼﻔﺮة،  ذاﻫﺒﺔ اﻟﺮواء، اﻟﺮايﴈ ﻣﻦ ﺑﻴﳯﺎ ؛ ﻓﺈّن رايﺿﻬﺎ ﻗﺪ ﻇﻠ ّﺖ انﺿﺒﺔ اﳌﺎء
ًﻬﺮاي وﻇﻨّﻮﻩ ﺷﻴﺌﺎ
ً  ﻗﺪ اﲣﺬﻩ اﻟﻘﻮم ﻇ.  وﻣﻐّﱪة اﻷرﺟﺎء واﻷﻗﻄﺎر، اﻟﻨﺠﻮم واﻷزﻫﺎر
ً
ً ﻓﺮاي وﻃﺎﻟﺒﻮﻩ ﰷﳊﺒﺎرى ﰲ اﻟﺼﺤﺎرى ﻻ ﳞﺘﺪون إﱃ ﻣﻨﺎزهل ﺳﺒ
 وﻻ ﳚﺪون، ﻴﻼ
ً إﱃ ﺟﺪاوهل ﻣﺮﺷﺪاً ودﻟ
إﱐ آﻧﺴﺖ انراً ﰲ
ّ  ﻓﻘﻠﺖ ﳍﻢ اي ﻣﻌﺎﴍ اﻹﺧﻮان. ﻴﻼ
.  ﻟﻌﻠّﲂ ﺗﺼﻠﺤﻮن،  آﺗﻴﲂ ﻣﳯﺎ ﲞﱪ وﻗﺒﺲ، ﺑﻮادي ﻫﺬﻩ اﻟﻔﻨﻮن
122

In our time, the schools [madrasa’s] of the true sciences and the
places of instruction, especially mathematical, have been eliminated. Mathematics remains dried up, its freshness gone, its stars
and luminaries faded, its neighborhoods and lands deserted. People
used it in a superficial way and supposed that it was something
slanderous. They sought it, as if it were an imprint in the desert:
they could not discover the path to its home nor find an advisor or
guide to its registers. So I said to them: O my brothers! I have discerned the flame in the deserts of these [mathematical] sciences,
and I bring you knowledge and a firebrand, in hopes that you will
be reformed.123
These statements by Qāḍīzāde are clearly geared for Ulugh Beg for whom this
work was written. As mentioned above, Ulugh Beg was inclined towards the
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mathematical sciences and his school (madrasa) was the major center of the time
for the study of these sciences. Therefore, what Qāḍīzāde intended by his remarks
was that the mathematical attitude (and for him this was geometrical) no longer
existed or at least it was not considered to be that important in the madrasa’s
within the overall territory in which they lived. These statements can be viewed as
complaints about the current situation and as voicing concern to Ulugh Beg.
Qāḍīzāde gave Ulugh Beg the nickname Mughīth (the one who helps) and
described him as Mughīth al-milla wa-’l-ḥaqq wa-’l-dīn (the one who helps the
community, Truth, and religion,124 and as Mughīth al-ḥaqq wa-’l-dunyā wa-’l-dīn
(the one who helps Truth, the world, and religion).125 This metaphorical description
can be rephrased as “the person who helps mathematical wisdom recover from its
existing condition.” In light of the fact that Qāḍīzāde wrote and presented both
Sharḥ Ashkāl al-ta’sīs and Sharḥ al-Mulakhkhaṣ to Ulugh Beg in 815/1412 (the
year he arrived in Samarqand), it should be clear that he came to Samarqand with
this perspective and then became close to Ulugh Beg because of their shared
values; it was thus an easy step to invite the ruler to salvation through the
mathematical sciences.
As we have stated in an earlier study, this approach of Qāḍīzāde can be better
understood by examining the efforts of his student cAlī al-Qushjī to undermine the
natural philosophy aspect of Ibn al-Haytham’s synthesis. Qushjī did this through
his own works, the astronomical textbook al-Fatḥiyya fī cilm al-hay’a and his
theological commentary Sharḥ al-Tajrīd fī cilm al-kalām, and by placing his alFatḥiyya and his teacher Qāḍīzāde’s Sharḥ al-Mulakhkhaṣ into the curriculum of
Ottoman madrasa’s; these latter two works complemented one another in promoting a mathematical perspective.126
VIII.3. al-Sayyid al-Sharīf al-Jurjānī: Herat + Samarqand = Istanbul
c

Alī b. Muḥammad, also known as al-Sayyid al-Sharīf al-Jurjānī, was taught by
Quṭb al-Dīn al-Rāzī, as Taftāzānī had been, and then in Cairo by Rāzī’s students
Mubārakshāh and Akmal al-Dīn Bābartī (d. 786/1384). He traveled to Herat,
Damascus, Aqsarāy (in Anatolia), and Cairo. After ten years of education in Cairo,
he went to Bursa in Anatolia and then to Shiraz; upon Tīmūr’s capture of Shiraz, he
was forcefully sent to Samarqand (789/1387). He stayed in Samarqand until the
death of Tīmūr (807/1405); here he participated in many scientific debates with the
Transoxiana culama’ around Tīmūr, especially with Taftāzānī. During his eighteen
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years of residence in Samarqand, he not only wrote works of great significance but
also educated hundreds of students. Upon Tīmūr’s death, he returned to Shiraz,
where he was engaged in writing and instruction until his death on 6 Rabīc al-thānī
816/7 July 1413.127
Al-Sayyid al-Sharīf lived at the time of the well-known scholars Ibn Khaldūn
in the Maghrib, his classmate Mullā Fanārī in Bursa in the Ottoman State, and his
rival Taftāzānī in Tūrān and Iran. While his contemporaries stood out in specific
fields, he was a scientist who proved himself competent, and almost at the same
level of proficiency, in both the rational (caqlī) and revealed (naqlī) sciences. The
scientific framework or paradigm he developed in his works and passed on to his
students continued in the Ottoman lands, in Tūrān and in Iran, and remained almost
unrivalled for five hundred years.128 Successive generations knew him by the nickname Sayyid al-Sanad (the authoritative Master), and he was given the title Ustādh
al-bashar wa-’l-caql al-ḥādī cashr (the teacher of humanity and the eleventh mind)
by the prominent figures of his time. Here the question one might ask is: What
made al-Sayyid al-Sharīf unique and exceptional?
I believe that the most significant feature of the framework constructed by alSayyid al-Sharīf was that it provided roles for insights from a variety of sources
that had developed over a long historical process within Islamic civilization,
namely kalāmī (theological), ṭabīcī (natural philosophical/physical), riyāḍī
(mathematical), and cirfānī (religious and mystical).129 On this basis, al-Sayyid alSharīf could be a bridge between the Marāgha mathematical-astronomical school
and that of Samarqand, thus maintaining continuity for both science and other
forms of wisdom. Indeed, within the Islamic world at the end of the fourteenth and
beginning of the fifteenth centuries, he re-initiated studies of science by writing
voluminous, high-level, and important commentaries (sharḥ’s) and glosses
(ḥāshiya’s) on several important works such as al-Tadhkira fī cilm al-hay’a by
Naṣīr al-Dīn al-Ṭūsī (the founder of the Marāgha mathematical-astronomical
school) and al-Tuḥfa al-shāhiyya fī cilm al-hay’a by Quṭb al-Dīn al-Shīrāzī (a very
important member of the same school) as well as al-Mulakhkhaṣ fī cilm al-hay’a albasīṭa of Maḥmūd al-Jaghmīnī, who was important in continuing the traditions of
Ibn al-Haytham’s cilm al-hay’a (astronomy) and Euclid’s Elements. Moreover,
what is remarkable about al-Sayyid al-Sharīf is that he became proficient in the
mathematical sciences at such a high level that he could enter discussions with
Jamshīd Kāshī, one of the greatest mathematicians and astronomers in the history
127

For information about al-Sayyid al-Sharīf’s life, teachers, students, works, with details from classical sources, see Gümüş.
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This fact can best be exemplified by the diplomas, starting in the fifteenth century, that indicate alSayyid al-Sharīf as one of the most significant links in the chains of authority.
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At this point it should be remembered that al-Sayyid al-Sharīf was a Naqshī member, following
Khwāja cAlā’ al-Dīn cAṭṭār al-Bukhārī (d. 802/1400) who was one of the prominent caliphs of Shaykh
Bahā’ al-Dīn Naqshband (d. 791/1389). Al-Sayyid al-Sharīf personally took taṣawwuf lessons from
Khwāja cAlā’ al-Dīn and experienced the pleasure of cirfānī wisdom in his presence.
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of science.130 In addition to these, some of the ḥāshiya’s he wrote became
masterpieces in the fields of theology and logic in the Ottoman State, Tūrān and
Iran, such as the ḥāshiya131 he wrote on Taḥrīr al-qawācid al-manṭiqiyya fī sharḥ
al-shamsiyya, which was the sharḥ his teacher Quṭb al-Dīn al-Rāzī wrote on alShamsiyya fī al-manṭiq by Najm al-Dīn al-Qazwīnī, and the ḥāshiya132 he wrote on
the Sharḥ that was also written by his teacher Quṭb al-Dīn al-Rāzī on Sirāj al-Dīn
Maḥmūd al-Urmawī’s (d. 682/1283) Maṭālic al-anwār fī al-ḥikma wa-’l-manṭiq. In
addition, the texts, sharḥ’s, and ḥāshiya’s he wrote in the fields of linguistics,
religious studies, and theology were widely influential in the Islamic world.
The scientific worldview of the Tīmūrids was split between Herat and
Samarqand, between Taftāzānī and Qāḍīzāde, but there was a metaphysical unity
that somehow united them. This unity was provided by al-Sayyid al-Sharīf who
imperceptively surrounded both cities and both towering figures, bringing them
within this larger framework. The content and works of this scientific worldview
were passed on to Istanbul by cAlī al-Qushjī, Fatḥallāh al-Shirwānī, and many other
school members. The Ottomans constructed a hierarchical composite, which
included both Taftāzānī and Qāḍīzāde, and by extension cAlī al-Qushjī. In this
composite every aspect was studied on a variety of levels; however, al-Sayyid alSharīf and his work Sharḥ al-Mawāqif fī cilm al-kalām occupied top positions in
this hierarchy. This commentary, written by al-Sayyid al-Sharīf in 807/1404 in
Samarqand, was one of the works meant to be read at the advanced [istiqṣā’] level
in the Ottoman madrasa’s. It thus became one of the most significant works that
determined the theological, philosophical, and scientific perspectives at the
advanced level for the Ottoman culama’. As an indication of its importance, we
note that approximately forty Ottoman scholars wrote glosses (ḥāshiya’s) on this
Sharḥ of al-Sayyid al-Sharīf.133 This commentary, even today, is recognized as one
of the classic works of theological philosophy and science in the Islamic world.134
PART TWO: Fatḥallāh al-Shirwānī as a Student of Qāḍīzāde
In this part, I present an account of the life and works of Fatḥallāh al-Shirwānī, the
student of Qāḍīzāde and a member of the Samarqand mathematical-astronomical
school. He is of particular interest since, on the recommendation of his teacher, he
conveyed his accumulated knowledge to the Ottoman State. Without going into
details, I hope to provide a better understanding of the teaching process by bringing
130

Kātib Čelebī, vol. 1, col. 223.
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For the sharḥ’s and ḥāshiya’s of al-Mawāqif, see Kātib Čelebī, vol. 2, cols. 1891–1894.
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For the text of al-Mawāqif, al-Sayyid al-Sharīf’s Sharḥ, and the Ḥāshiya’s of Ḥasan Čelebī and
Siyālkūtī, see Dimyāṭī.
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forth his description of the authorization/diploma (ijāza) he received from
Qāḍīzāde. I present below the texts of the lecture and the critical edition of his
diploma and their translations. I then interpret the content of both the description
and the diploma, and compare them with information that was previously available
regarding this matter. Finally, I pose new questions raised by this pedagogical
description and diploma with respect to the history of the Samarqand
mathematical-astronomical school.
I. Fatḥallāh al-Shirwānī: His Life and Works
Fatḥallāh b. Abū Yazīd b. cAbd al-cAzīz b. Ibrāhīm al-Shābarānī al-Shirwānī alShamāhī was a member of the Samarqand mathematical-astronomical school and
continued this school’s tradition in theoretical astronomy through his published
works. Besides being an astronomer and mathematician, he was a scholar-teacher
who extended the Samarqand school’s work in the mathematical sciences to the
Ottoman State, particularly in Anatolia where he educated many students.
He was born around 820/1417 in the Shamāhī region of Shirwān, which is
now within the borders of the Republic of Azerbaijan. His early education was
given by his father; he then continued his education in Sarakhs and Ṭūs. In Ṭūs, he
studied al-Sayyid al-Sharīf’s Sharḥ al-Tadhkira fī cilm al-hay’a with the Shīcī
scholar Sayyid Abū Ṭālib. Around the middle of 839/1435, he went to Samarqand
and in the Samarqand madrasa he studied the sciences of mathematics, astronomy,
theology, and linguistics with Qāḍīzāde; he received his diploma on 15 Rabīc althānī 844/13 September 1440. While a student, he seems to have been responsible
for various astronomical activities, particularly the observations at the Observatory.
With Qāḍīzāde, he studied Niẓām al-Dīn al-Nīsābūrī’s commentary on Ṭūsī’s
Tadhkira (Tawḍīḥ al-Tadhkira fī cilm al-hay’a), a work that we also know from alKāshī was intensively studied at the Samarqand madrasa. Clearly Ṭūsī’s Tadhkira
and its commentary tradition occupied an important place both in the madrasa and
in Fatḥallāh al-Shirwānī’s education.
While Shirwānī was in Samarqand, he also wrote a commentary on Jamāl alDīn Yūsuf ibn Ibrāhīm al-Ardabīlī’s al-Anwār li-acmāl al-abrār, a work on Shāficī
jurisprudence and presented it to Ulugh Beg. After five years of education in
Samarqand, he went back to Shirwān (844/1440) where he gave lectures in the
madrasa. Later he took the advice of his teacher Qāḍīzāde and went to Anatolia
towards the end of the rule of Sultan Murād II (1421-44, 1446-51). With the support of Çandaroğlu Ismācīl Beg in Kastamonu, he gave lectures in the madrasa’s of
that city. He taught al-Tadhkira to his students as well as the works of his teacher
Qāḍīzāde on mathematics and astronomy. Among his many students, from Iran,
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Turkistan, and Anatolia, were Muḥyī al-Dīn Muḥammad ibn Ibrāhīm al-Nīksārī135
and Kamāl al-Dīn Mascūd b. Ḥusayn al-Shirwānī.136
Fatḥallāh al-Shirwānī went to Bursa in 857/1453 and dedicated a Qur’ān
commentary (tafsīr) to the Ottoman Grand Vizier Çandarlı Khalīl Pasha. About the
same time, he presented his work entitled Majalla fī al-mūsīqī to Sultan Meḥmed
the Conqueror. However, after the conquest of Istanbul, the political situation
changed and Khalīl Pasha was hanged; having lost his patron, Fatḥallāh alShirwānī went back to Kastamonu. After this incident, he wrote a supercommentary (ḥāshiya) entitled al-Farā’iḍ wa-’l-fawā’id to Qāḍīzāde’s Sharḥ alMulakhkhaṣ fī cilm al-hay’a and presented it to Sultan Meḥmed the Conqueror, as a
way to get close to the Ottoman palace, but he was unsuccessful.
Shirwānī set off for the Ḥajj in 870/1465, with a stopover in Iraq; he remained
in the region and became an instructor in several madrasa’s. After completing his
pilgrimage, he stayed in Mecca (871/1467) and gave lectures there. On his way
back, he stopped in Cairo and engaged in some scientific activities before going to
Istanbul. In Istanbul he was mostly active in writing and teaching. As he did not
receive the attention he had hoped for in Istanbul, Fatḥallāh al-Shirwānī returned to
his hometown of Shirwān in 883/1478. He died in Shamāhī in Ṣafar 891/February
1486.
In addition to his expertise in the religious and rational sciences, Fatḥallāh alShirwānī also specialized in literature, linguistics, and jurisprudence, in which
fields he wrote six works. Primarily, though, he should be thought of as a scientist
who transferred and disseminated the mathematical and astronomical heritage of
the Samarqand school to Anatolia and Istanbul along with cAlī al-Qushjī. He
presented his works to sultans, such as Sultan Meḥmed the Conqueror and Bayāzīd
II, and to notable Ottoman statesmen such as Çandarlı Khalīl Pasha. In the field of
theology, he composed three different studies on al-Mawāqif fī cilm al-kalām,
which he had read with his teacher Qāḍīzāde; especially remarkable is the
voluminous Ḥāshiya he wrote on the Sharḥ of the Mawāqif by al-Sayyid al-Sharīf.
Furthermore, the Sharḥ he wrote on Mascūd Taftāzānī’s Tahdhīb al-manṭıq wa-’lkalām indicates his continuing interest in both logic, which was the scientific
language of the time, and theological issues.
Fatḥallāh al-Shirwānī also wrote Majalla fī al-mūsīqī in the field of music
(mūsīqī), which was considered to be a branch of the mathematical sciences in his
time; he dedicated this work to Sultan Meḥmed the Conqueror. It was written
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Kamāl al-Dīn Mascūd al-Shirwānī, who is also known as Mascūd al-Rūmī (d. 905/1499), taught at
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within a wide historical perspective which included ideas of the Greek philosophers on this matter as well as the opinions of famous Islamic music theorists such
as Ṣafī al-Dīn al-Urmawī and cAbd al-Qādir al-Marāghī as well as philosophers
such as Ibn Sīnā and Naṣīr al-Dīn al-Ṭūsī.137
Fatḥallāh al-Shirwānī wrote another work in the field of geometry, namely a
ḥāshiya on the commentary his teacher Qāḍīzāde wrote on Shams al-Dīn
Samarqandī’s Ashkāl al-ta’sīs. This ḥāshiya probably also included the knowledge
Qāḍīzāde provided orally. However, since no copy of this work has survived to our
time, it is impossible to say anything definitive about its content.
The first significant work of Fatḥallāh al-Shirwānī in the field of theoretical
astronomy was the voluminous ḥāshiya he wrote on Qāḍīzāde’s commentary on
Jaghmīnī’s al-Mulakhkhaṣ fī cilm al-hay’a al-basīṭa. The full name of this ḥāshiya,
which is variously recorded in the sources and catalogues, is actually al-Farā’iḍ
wa-’l-fawā’id fī tawḍīḥ sharḥ al-Mulakhkhaṣ. This work of Fatḥallāh al-Shirwānī
is of great significance for the history of Islamic astronomy because of his use of
other commentaries to explain the difficult parts of Qāḍīzāde’s commentary as well
as his notes from Qāḍīzāde’s lectures in the Samarqand madrasa. In the preface of
al-Farā’iḍ, he wrote that he had started taking the initial notes for the book while
in Samarqand. When he set off for Anatolia, his work was nearing completion, and
he prepared his book out of his drafts in 878/1473, whereupon he presented it to
Sultan Meḥmed the Conqueror in Istanbul. This work, which has not yet been
examined, discusses the basic issues of cilm al-hay’a primarily from the viewpoint
of Qāḍīzāde and the Samarqand school.138
The most remarkable work of Fatḥallāh al-Shirwānī in the field of theoretical
astronomy is, without doubt, the commentary he wrote on Naṣīr al-Dīn al-Ṭūsī’s
al-Tadhkira fī cilm al-hay’a. He read the commentary that al-Sayyid al-Sharīf wrote
on this work in his early years of education when he was in Ṭūs; he also read, listened to, and examined Nīsābūrī’s commentary on the Tadhkira for five years in
Samarqand with his teacher Qāḍīzāde; he had given special importance to this
work both as a student and as a teacher, a point he makes explicitly in the preface
of his sharḥ. He also emphasized there that he wrote it because his advanced-level
students in the field of astronomy were in need of such a commentary. In this work,
which was completed on 3 Ramadan 879/11 January 1475, he not only made use of
previous commentaries on the Tadhkira but also used his notes from Qāḍīzāde’s
lectures and his own insights.139
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In this commentary (examined below), Fatḥallāh al-Shirwānī provided significant information about a discussion that occurred among Qāḍīzāde, Ulugh Beg,
himself, and other students in the Samarqand madrasa regarding a theorem in
Euclid’s Elements. He also included a copy of the license/diploma that he received
from Qāḍīzāde. Although ostensibly a work on astronomy, Shirwānī’s commentary
extensively covered geometry and optics, considered here as ancillary fields of
astronomy. In particular, in the section on physics, optics (cilm al-manāẓir) was
broadly discussed, and Shirwānī stated that this part could be regarded as a separate
treatise.140 In this work, he surveyed in a comprehensive manner the various theories put forth by Islamic thinkers in the fields of optics and visual theory,
mentioning the names of various works and people in the field including Ibn alHaytham, Kamāl al-Dīn al-Fārisī, al-Naẓẓām, Ibn Sīnā, Quṭb al-Dīn al-Shīrāzī, alSayyid al-Sharīf, and the Ishrāqī School. He also made references to Ptolemy and
stated his own opinion when necessary.141 This text of Fatḥallāh al-Shirwānī, which
dealt with the views of physicists (ṭabīciyyūn), mathematicians (riyāḍiyyūn), and
“people of optics” (nāẓirūn), indicates that the optical views of Ibn al-Haytham and
Kamāl al-Dīn al-Fārisī had become prevalent in the Islamic world, particularly in
the Ottoman territories after the eighth/fourteenth century, through the Samarqand
mathematical astronomical school. This also means that their approach was the one
that was applied in the field of astronomy. In this text, which has yet to be analyzed
in detail, Shirwānī’s overall attitude indicates that he was aware of the revolution
Ibn al-Haytham and his follower Kamāl al-Dīn al-Fārisī had effected in optical and
visual theory by integrating the approaches of physics and geometry; it also shows
that this revolution was subject to serious discussions among members of the
Samarqand school.
In his commentary on the Tadhkira, Shirwānī discussed in detail the cilm alhay’a system as put forward by Naṣīr al-Dīn al-Ṭūsī and its physical and geometrical foundations; he also provided a broad range of information about ancient
calendar systems, particularly the Turkish calendar. It is evident that he used earlier
commentators on the Tadhkira and incorporated their writings along with his own,
which bore the distinctive marks of the Samarqand school. His understanding of
c
ilm al-hay’a mostly followed the approach of Ibn al-Haytham, who had sought to
combine the mathematical and natural philosophical aspects of astronomy. Significantly, he did not try to remove the Aristotelian principles of physics and
metaphysics, as had his contemporary cAlī al-Qushjī.
In sum, Fatḥallāh al-Shirwānī continued to work within the general parameters
of the Samarqand school and helped to disseminate its overall perspective through
his works and teachings in various places of the Ottoman State, particularly in
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Anatolia. The technical contributions of Fatḥallāh al-Shirwānī to the astronomy of
the Samarqand school still await investigation.142
II. A Lecture and a License to Teach: Copies, Critical Text, Translation
As was stated above, in his work entitled Sharḥ al-Tadhkira fī cilm al-hay’a,
Fatḥallāh al-Shirwānī provided a description of a lecture at the Samarqand
madrasa and his license/diploma. For this study, I examined three extant copies of
his Sharḥ al-Tadhkira, and I have prepared a critical text of the description and the
license. Variants, as well as notes made above or below the lines or in the margins,
have been recorded in the footnotes. Spelling has been standardized according to
the rules of modern Arabic, but these sorts of changes are not recorded in the notes.
Editorial additions are given between angle brackets < >. The three copies
mentioned above and the folios that include the description and license are as
follows:
1. Istanbul, Topkapı Museum Library, Ahmed III, MS 3314. It was copied
from an autograph; 368 folios, 23 lines/page, taclīq script.143 It is marked by the
letter  حin the critical apparatus. The description and the license occur on folios
15b–17a.
2. Istanbul, Süleymaniye Library, Damat İbrahim Paşa, MS 847. It was copied
from an autograph in the year of the author’s death; 212 folios, 21 lines/page, taclīq
script.144 It is marked by the letter  دin the critical apparatus. The description and
the license occur on folios 14b–16a.
3. Tehran, Kitābkhāna-i Markazī-i Dānishgāh-i Tihrān, majmūca-i Mishkāt,
MS 493. The date of copying is unknown; 242 folios, 25 lines/page, taclīq script. It
is marked by the letter  تin the critical apparatus. The description and the license
occur on folios 11a–12a.
II.1. The Text

 ذكل- وﻛﻨﺖ ﻣﻦ اﻟﺴﺎﻣﻌﲔ ﻟﴩح اﻟﻨﻈﺎم ﻋﲆ ﺷـﻴﺨﻲ وأﺳـﺘﺎذي ﻗﺎﴈ زادﻩ اﻟﺮوﱊ/145
 ﺑ ﻗ- ادلوار
 ﳎﻠﺴﻪ146ﺴﻤﺮﻨﺪ ﻋﻨﺪ ﻗﺮاءة ﺑﻌﺾ أﻋﺎﱄ
ّ اﻹﻣﺎم اذلي ﱂ ﻳﺴﻤﺢ ﲟﺜهل اﻷدوار ﻣﺎ دار اﻟﻔكل
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اﻟﴩﻳﻒ ﻣﻌﺮوﻓﺎ ً ابذلﰷء واﻟﻌﻼء ﰲ ﻣﺪرﺳـﺘﻪ ؛ وإﻟﳱﺎ 147اﻟﺴﻠﻄﺎن ﺑﻦ اﻟﺴﻠﻄﺎن أﻟﻎ ﺑﻴﻚ ﻛﻮرﰷن ﺑﻌﺪ
اﻷﻳﺪ أﰊ ﻃﺎﻟﺐ ﲟﺸﻬﺪ اﻹﻣﺎم ﻋﲇ اﻟﺮﺿﺎ
أن ﻛﻨﺖ ﻗﺮأت ﴍح اﻟﺴـﻴﺪ اﻟﺸﻬﺎب اﻟﺜﺎﻗﺐ ﻋﲆ اﻟﺴـﻴﺪ ّ
رﴈ ﷲ ﻋﳯﻢ أﲨﻌﲔ  .ﻓﻘﺎل اﻟﺴﻠﻄﺎن ذكل اﻟﻔﻴﻠﺴﻮف ﻳﻮﻣﺎً  -وﻗﺪ ﺣﴬ ﳎﻠﺲ ادلرس  ،وﰷن
ﳛﴬﻩ ﰲ أﺳـﺒﻮع ﻳﻮﻣﺎً أو ﻳﻮﻣﲔ  ،ووﺻﻞ ادلرس ﻫﺬا 148اﶈّﻞ » :ﱂ ﻗﺎل  :ﺋ
اﻟﲀﻨﺔ  /149ﰲ ﺳﻄﺢ
150
اﳌﺪرﺳﲔ 151ﰲ ﻣﺪرﺳـﺘﻪ  -وﰷن ﳛﴬون 152ﻣﻊ
 ،وﻣﺎ اﻟﻔﺎﺋﺪة ابﻟﺘﻘﻴﻴﺪ ﺑﻪ ؟« ﻓﺒﺎدر أﺣﺪ ّ
ﻷن أﻗﻠﻴﺪس ﺑﺮﻫﻦ ﰲ ﻛﺘﺎﺑﻪ ﻋﲆ ّأن اﳋﻄﻮط اﳌﺘﻮازﻳﺔ ﻻ ﺗﻜﻮن ّإﻻ
ﺣﻀﻮرﻩ  -إﱃ اﳉﻮاب وﻗﺎل ّ » :
153
ﰲ ﺳﻄﺢ واﺣﺪ  «.وﻛﻨﺖ ﻳﻮﻣﺌﺬ ﻓﺎرﻏﺎ ً ﺑﺘﻮﻓﻴﻖ ﷲ ﺗﻌﺎﱃ ﻣﻦ ﻣﻄﺎﻟﻌﺔ ﺛاﻨﱵ ﻋﴩة /ﻣﻘﺎةل وﺣﻠ ّﻬﺎ
ﻣﻦ ذكل اﻟﻜﺘﺎب 154ﻣﺴـﺘﺤﴬاً ﻟﻬﺎ  ،وﱂ ّﻳﻄﻠﻊ ﻋﲆ ﺣﺎﱄ ذكل أﺣﺪ إذ ﻛﻨﺖ أﻃﺎﻟﻌﻪ ﰲ ّأايم اﻟﻌﻄةل
اﻟﻈﻦ ّأن اﻟﺴﻠﻄﺎن أﻳﻀﺎً ّاﻃﻠﻊ ﻋﻠﻴﻪ  ،إذ
ﻣﺴـﺘﺨﻔﻴﺎً  ،ﻓﻮﻗﻔﺖ ﻋﲆ ﺧﻄﺎﺋﻪ ورﲨﻪ ابﻟﻐﻴﺐ  .وﰷن ّ
ﰷن ﻣﺴـﺘﺤﴬاً ذلكل اﻟﻜﺘﺎب ﺑﻞ ﻟﺴﺎﺋﺮ ﻓﻨﻮن اﻟﺮايﴈ أﺻﻮهل وﻓﺮوﻋﻪ ّ .
ﻟﻜﲏ ﱂ أابدر إﱃ ﲣﻄﺌﺘﻪ
ﺘﻘﺮر 155ﺧﻄﺄﻩ ﰲ اﻷﺳﲈع 156إذ ﰷن ﻣﻦ َ َ
و ّ
دﻳﺪن اﻟﺴﻠﻄﺎن ودأﺑﻪ أن ﻳﻌﻮد إﱃ
اﻟﺮد ﻋﻠﻴﻪ ﰾ ﻳ ّ
157
اﻟﺘﻔﺘﻴﺶ ﻧاثﻴﺎ ً أو اثﻟﺜﺎ ً  ،وﻛﺄﻧﻪ ﰲ ذكل /ﰷن ﳑﺘﺤﻨﺎ ً ﺑﻨﻔﺴﻪ ﳌﻦ ﰲ ﻣﺪرﺳـﺘﻪ ﺑﻌﺪ أن ﰷن ّﻋﲔ
ﻻﻣﺘﺤﺎن ﻃﻠﺒﳤﺎ ﺗ
اﳌﺮ ّﺒﲔ 158أﻋﺎﱄ وأواﺳﻂ وأداﱐ ﻟﺒﻌﺾ اﳌّﺪرﺳﲔ ﲬﺴﲔ وﻟﺒﻌﻀﻬﻢ أرﺑﻌﲔ ﺟﲈﻋﺔ
ﻏﲑﱒ ﻣﻦ ﻋﺪول اﻷﻓﺎﺿﻞ وﲿﻮل اﻷﻣﺎﺛﻞ ﰷن اﳊﻴﻒ ﻋﻨﺪﱒ ﻓﳰﻦ ﻳﺪﻳﻦ ﰷﻟﻜﻔﺮ ﰲ ادلﻳﻦ .
 146أﻋﺎﱄ[ +وﻫﻮ ﺧﻮﺟﻪ ﺷﻬﺎب ادلﻳﻦ  :د)ﻓﻮق اﻟﺴﻄﺮ( .
 147وإﻟﳱﺎ[ إﻟﻴﻪ  :ت .
 148ﻫﺬا[ ﻫﺬا ادلرس  :ت )»ادلرس« ﻣﺸﻄﻮﺑﺔ( .
 149ح. 16a :
 150ابﻟﺘﻘﻴﻴﺪ[ ﰲ اﻟﺘﻘﻴﻴﺪ  :د .
151
اﳌﺪرﺳﲔ[ +وﻫﻮ ﻣﻮﻻان ﻋﻼء اﻟﺸﺎﳾ  :د )ﻓﻮق اﻟﺴﻄﺮ( .
ّ
 152ﳛﴬون[ ﳛﴬوﻧﻪ  :د .
 153ت. 11b :
 154اﻟﻜﺘﺎب[ اﻟﲀب  :د .
155
ﺘﻘﺮر[ ﻳﺘﻔﺮد  :ت .
ﻳ ّ
 156اﻷﺳﲈع[ اﻷﺳﲈء  :ت  ،ح .
 157د. 15a :
 158ﺗ ّ
اﳌﺮﺒﲔ[ الا ﺗ
اﳌﺮﺒﲔ  :ت )»الا« ﻣﺸـﺘﻮﺑﺔ( .
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ﻓﻠﻤﺎ أﻓﺎض اﻟﻘﺎرئ ﺑﻌﺪ ﻣﻜﺚ ﰲ ﻗﺮاءة ﺗﻌﺮﻳﻒ اﻟﺴﻄﻮح اﳌﺘﻮازﻳﺔ آض 159اﻟﺴﻠﻄﺎن إﱃ اﻟﻔﺘﺶ
ّ
160
ﻓﻌﺎد اجملﻴﺐ إﱃ ﻣﺎ ابدر إﻟﻴﻪ ً
أوﻻ  .ﻓﻘﻠﺖ ﺣﻴﻨﺌﺬ » :ﺑﻞ اﻷﻣﺮ ﰲ ذكل اﻟﻜﺘﺎب ﻋﲆ ﺧﻼف ﻣﺎ
162
أب 161اﻟﺴﻠﻄﺎن ﱄ  ،وﻃﺄﻃﺄ اﻟﻘﺎرئ رأﺳﻪ إذ ﻫﻮ ﰷن ﺑﻴﲏ وﺑﲔ اﻟﺴﻠﻄﺎن ﻋﲆ
ﻗﻠﺖ«  .ﻓﺎﴍ ّ
ﲰﺖ ﺷﻌﺎع اﻟﺒﴫ ﻳ
ﻗﺮﺒﺎ ً ﻣﻨﻪ وﻣﻦ اﻷﺳـﺘﺎذ  ،وﰷن 163ﻳﻘﻌﺪون ﻋﲆ زوااي ﻣﺜﻠ ّﺚ ﰻ ﺿﻠﻊ ﻣﻦ
أﺿﻼﻋﻪ ذراع ﻳ
ﺗﻘﺮﺒﺎً  .ﻓﻘﺎل » :ﻛﻴﻒ ذكل؟« ﻗﻠﺖ » :ﻗﺎل أﻗﻠﻴﺪس ﰲ اتﺳﻊ 164اﳊﺎدﻳﺔ ﻋﴩة ﻣﻦ
ﻛﺘﺎﺑﻪ :165اﳋﻄﻮط اﳌﺘﻮازﻳﺔ ﳋﻂ وإن ﱂ ﻳﻜﻦ ﲨﻴﻌﺎً ﰲ ﺳﻄﺢ ﻓﻬـﻲ ﻣﺘﻮازﻳﺔ  ،ﰒ ﺑﺮﻫﻦ ﻋﻠﻴﻪ« .
ﺘﻮﺟﻪ إﱃ اﻷﺳـﺘﺎذ ّ
ﺗﻮﺟﻪ ﻫﻜﺬا إﱃ ﰻ ﻣﻦ ارﺗﻀﺎﻩ
ﻣﺼﺪﻗﺎً ﱄ وﻣﺴـﺘﺤﺴـﻨﺎ ً ﳌﻘﺎﱄ ﻓﻮق ﻣﺮﺗﲔ  ،ﰒ ّ
ﻓ ّ
ﻓﺈن ﻛﺜﲑاً ﻣﻦ ﲿﻮل اﻟﻌﻠﲈء اﳌﻼزﻣﲔ هل ﰷﻧﻮا ﻳﻮم ﺣﻀﻮرﻩ ﻗﺎﲚﲔ ﺑﲔ ﻳﺪﻳﻪ  .وﰷن
ﻣﻦ ﻗﺎﻋﺪ أو ﻗﺎﰂ ؛ ّ
166
ﻓﻠﻤﺎ ﻓﺮغ اﻟﺴﻠﻄﺎن ﻣﻦ ذكل اﻟﻔﻌﻞ اﶺﻴﻞ رﻓﻊ ﻫﻮ رأﺳﻪ
اجملﻴﺐ ﺳﺎﻋﺘﺌﺬ ﻣﻄﺄﻃﺊ اﻟﺮأس ﻛانﺴﺔ ّ .
ﻓﻘﺎل ّ » :
ﻟﻌﻞ ﻣﺎ ﻗﺎل أﻗﻠﻴﺪس ﰲ ﺗكل اﳌﻘﺎةل ﻫﻮ ّأن ﰻ ز ﻳ
اوﺘﲔ ﺗﻮازت أﺿﻼﻋﻬﲈ اﻟﻨﻈﺎﺋﺮ  ،وﱂ ﻳﻜﻦ
اﶺﻴﻊ ﰲ ﺳﻄﺢ ﻓﳱﲈ ﻣﺘ ﻳ
ﺴﺎوﺘﺎن  ،ﻻ ﻣﺎ ﻧﻘﻠ َﺘﻪ«  .ﻗﻠﺖ » :ﻫﺬا اﻟﺸﲁ ﻳﲇ ذكل ﻳوﺘﻠﻮﻩ«  .ﻓﺄﻋﺎد
168
اﻟﺴﻠﻄﺎن ﲨﻴهل  ،ﲾﺎء 167إﲿﺎﻣﻪ ﻋﲆ أﺑﻠﻎ وﺟﻪ  ،ﳀﱲ اﻟﺴﻠﻄﺎن اﻟالكم ﻋﲆ اﻹﲿﺎم ﻓﻘﺎم  .وﰷن
ذكل اﻟﻴﻮم آﺧﺮ ّأايم اﻟﺘﺤﺼﻴﻞ ﻣﻦ اﻷﺳـﺒﻮع  ،ﻓﻌﺰل ﰲ ذكل اﻷﺳـﺒﻮع اﻟﻘﺎرئ ﻣﻦ اﻟﻘﺮاءة وﻧﺼﺒﲏ
ﻟﻬﺎ ﻣﲀﻧﻪ  ،ﻓﺎﺑﺘﺪأت ﰲ ّأول اﻷﺳـﺒﻮع اﻟﺘﺎﱄ ذلكل اﻷﺳـﺒﻮع ﻣﻦ ﺗﻌﺮﻳﻒ اﻟﺴﻄﻮح /169اﳌﺘﻮازﻳﺔ .
ﳁﺮض اﳌﻌﺰول 170ﻛﺜﲑاً ﰒ ﺟﻼ إﱃ ﻫﺮات وﺗﻮارى اﳌﻔﺤﻢ 171أﻛﱶ ﻣﻦ ﺷﻬﺮ ﰒ ﺧﺮج ﻓﻈﻬﺮ اﳊﻴﺎة .
 159آض[ +أي ﺻﺎر  :ت )ﲢﺖ اﻟﺴﻄﺮ( .
 160ﺣﻴﻨﺌﺬ[ ح  :ت .
161
أب[ ﻓﺎﺛﺮاب  :ح  ،د .
ﻓﺎﴍ ّ
 162وﻃﺄﻃﺄ[ وﻃﺄﻣﻦ  :ت  ،ح  ،د .
 163وﰷن[ وﰷﻧﻮا  :د .
 164اتﺳﻊ[ د )ﻓﻮق ﻟاﺴﻄﺮ( .
 165ﻛﺘﺎﺑﻪ[ ﻛﺘﺎب  :ت  ،ح .
 166ﻣﻄﺄﻃﺊ[ ﻣﻄﺎﻃﺊ  :ح .
 167ﲾﺎء[ ﲿﺎء  :ت = ﲾﺎ  :ح )»ء« ﻓﻮق اﻟﺴﻄﺮ( .
 168اﻟالكم[ ح )ﻓﻮق اﻟﺴﻄﺮ( .
 169ح. 16b :
 170اﳌﻌﺰول[ +وﻫﻮ ﺧﻮﺟﻪ ﺷﻬﺎب ادلﻳﻦ  :د )ﻓﻮق ﻟاﺴﻄﺮ( .

43

THE SAMARQAND MATHEMATICAL-ASTRONOMICAL SCHOOL

ﺗﻮرد ﰷﻟﻮرد ﰲ أول ﺗﻔ ّﺘﺤﻪ إذ ﰷن ﰲ رأﺳﻪ ﻋﲆ ﻣﺎ
ورأﻳﺖ وﺟﻪ اﻷﺳـﺘﺎذ ﺣﲔ أﲿﻤﺘﻪ ﻗﺪ ّ
ﲰﻌﺖ ﳾء ﻣﻦ اﻟﺒﺎﻃﻞ دﻋﻮى ﻣﻌﺎﳌﺔ ذكل اﳉﻨﺎب  .وﰷن ﻣﻦ ﺷﺄن أﻓﻼﻃﻮن وأرﺳﻄﺎﻃﺎﻟﻴﺲ
وﺑﻄﻠﻤﻴﻮس وأﻗﻠﻴﺪس أن ﻳﺴـﺘﺤﻴﻮا ﻣﻦ ذكل ﻟﻮ 172ﰷن 173ﳍﻢ اﻹايب  .ﻓﻘﺎل ﺑﻌﺪ ﺧﺮوج اﻟﺴﻠﻄﺎن
َ
ﻃﺎﻟﻌﺖ أﻧﺖ اجملّﺴﲈت أﻳﻀﺎً ﻣﻦ ﻛﺘﺎب
ﻓﻼن ﻗﺪ
ورﺟﻮﻋﻪ ﻣﻦ اﻟﺘﺸﻴﻴﻊ ﻣﺘﻌﺠﺒﺎً ﻋﲆ ﺗﺒ ّﺴﻢ ﻣﻠﻴﺢ » :أ ٌ
أﻗﻠﻴﺪس  «.ﻗﻠﺖ  » :ﲟﻦ 174ﳎﻠﺲ اﻷﺳـﺘﺎذ  ،ﻟﻜﻦ ﺑﻘﻴﺖ ﻣﻄﺎﻟﻌﺔ ﺛﻼث ﻣﻘﺎﻻت  ،وﻻ أﺟﺪ ﻧﺴﺨﺔ
 «.ﻓﺄﻣﺮ اﻟﻔﺘﻮح ﻣﻦ ﻏﻠﲈﻧﻪ ﺑﺈﺣﻀﺎر ﻧﺴﺨﺘﻪ  ،ﻓﺎﻧﺘﺴﺨﺖ ﻣﳯﺎ اﻟﺒﻘﻴﺔ وأﲤّﻤﺖ ﻣﻄﺎﻟﻌﺔ ذكل اﻟﻜﺘﺎب
/175ﺑﺘﺴﺪﻳﺪ ﷲ ﺗﻌﺎﱃ وﻛﺘﺒﺖ ﰲ آﺧﺮ ﻧﺴﺨﱵ ﺣﺎﱄ اﻟﻌﺠﺐ ﰲ ّ
ﺣﺎهل .
و ّأﻣﺎ ﻗﺮاءة اﻟﴩح ﻓﻜﻨﺖ ﻓﳱﺎ ﻋﲆ ﻣﺎ اﺧﺘﺎرﻩ اﻷﺳـﺘﺎذ اﻟﱪﻫﺎن ﻷﺟﻞ اﻟﺴﻠﻄﺎن ﻣﻦ ﻗﻠﻴﻞ ﻗﻠﻴﻞ
ﰲ زﻣﺎن ﻃﻮﻳﻞ ﻓامي ﻧﻘﺼﺖ ً
ﻃﻮﻻ زادت ﺑﺄﺿﻌﺎﻓﻪ ﻋﺮﺿﺎً وﲟﺎ ﻳﴪت ﻛﲈ ﻛﱶت ﺑﺄﻣﺜﺎهل ﻛﻴﻔﺎً ؛ وﲤّﺖ
ﺑﺘﻴﺴﲑ ﷲ ﺗﻌﺎﱃ ﰲ ﲬﺲ ﺳـﻨﲔ ﻳ
وﰒ ﺑامتهمﺎ ﲢﺼﻴﻞ اﻟﻌﻠﻮم ﻗﺮاءة وﺳﲈﻋﺎً وﻣﻄﺎﻟﻌﺔ .
ﺗﻘﺮﺒﺎً ّ ،
وﺣﻴﻨﺌﺬ 176ورد اﻟﻮادل – أوردﻩ ﷲ ﺗﻌﺎﱃ ﺟﻨ ّﺎت اﻟﻨﻌﲓ ﰲ ﻣﻘﺎم ﻛﺮﱘ – ﻗ
ﲰﺮﻨﺪ ﺑﺮﺳﻞ 177ﻣﻦ ِﻗ َﺒﻞ
ﻣكل اﻟﴩوان – ﺟﺰاﻩ ﷲ ٰ
اﻟﺮﲪﻦ ﺟﺰاء أﻫﻞ اﻟﻌﺮﻓﺎن – ﰲ ﻃﻠﱯ  ،ﻓﺄﺟﺎزﱐ اﻟﺴﻠﻄﺎن ﰲ اﻹايب
179
– واﻷﺳـﺘﺎذ ﻓﻴﻪ – ﰲ 178اﻟﻌﻠﻮم /ابﻟﻜﺘﺎب ؛ وﻫﺎ أان أذﻛﺮﻩ ﺗﱪﰷً وأﺟﻌهل ﻓﳱﺎ ﲤ ّﺴﲀً  .ﻗﺎل :
ﺑﺴﻢ ﷲ ٰ
اﻟﺮﲪﻦ اﻟﺮﺣﲓ  .اﶵﺪ اذلي 180ﺟﺮى ﻋﺎدﺗﻪ ﻋﲆ ﻓﺘﺢ اﻷﺑﻮاب اﻟﻌﲅ ﻷﻫهل ﺑﻌﺪ ﻣﺎ
181
ﺟﺪ ّ
ّ
وﺟﺪ ﰲ ﺳﻠﻮك ﺧﺮق ﻃﺮﻳﻘﻪ وﺳﻬهل  ،واﻟﺼﻠﻮة ﻋﲆ اﻟﻨﱯ اﻷﱊ اذلي أﻣﺮ ﺑﻄﻠﺒﻪ وﻟﻮ ﰷن
ابﻟﺼﲔ  ،وﻋﲆ آهل وأﲱﺎﺑﻪ رﺟﻮم اﳉﻬﻞ وﳒﻮم اﻟﻴﻘﲔ  .وﺑﻌﺪ :
 171اﳌﻔﺤﻢ[ +ﻫﻮ ﻣﻮﻻان ﻋﻼء)؟(  :د )ﻓﻮق اﻟﺴﻄﺮ( .
 172ﻟﻮ[ او  :ت .
 173ﰷن[ ﰷﻧﻮا  :د .
 174ﲟﻦ[ ﺑﳰﻦ  :ت .
 175د. 15b :
 176وﺣﻴﻨﺌﺬ[ ح  :ت .
 177ﺑﺮﺳﻞ[ ﺑﺮﺳﻮل  :د .
 178ﰲ[ وﰲ  :ح .
 179ت. 12a :
 180اذلي[ د)ﻓﻮق ﻟاﺴﻄﺮ( .
 181ﺧﺮق[ ﺧﺮن  :ح = ﺧﺰن  :د .
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ﺸﺎب اﻟﻔﺎﺿﻞ
ﻓﺈن ﳑﻦ اﻣﺘﺜﻞ ﻫﺬا اﻷﻣﺮ ﻟﺘﺤﺼﻴهل وارﺗﻜﺐ ﻣ ّ
ﺸﺎق اﻟﺸﻘّﺔ ﰲ ﺗﻘﻮﳝﻪ وﺗﻌﺪﻳهل اﻟ ّ
ّ
ﺑﻞ اذلي ﰲ ﻣﻀﲈر اﻷﻓﺎﺿﻞ ﻓﺎﺿﻞ زﺑﺪة اﻟﻔﻀﻼء وﻗﺪوة ﻛ
اﻷذﻴﺎء ﻣﻮﻻان ﻓﺘﺢ ﷲ اﺑﻦ اﳌﻮﱃ اﻟﻨﺒﻴﻪ
اﻟﻔﺮﴈ اﻟﻔﻘﻴﻪ أﰊ ﻳﺰﻳﺪ اﻟﺸﺎﺑﺮاﱐ اﻟﴩواﱐ – ﻳ ّﴪ ﷲ آﻣﺎﳍﲈ وأﺻﻠﺢ أﺣﻮاﳍﲈ – ﻓﺈﻧ ّﻪ ﺳﺎﻓﺮ
ﻻﻛﺘﺴﺎﺑﻪ ﻣﻦ اﳉﺎﻧﺐ اﻟﻐﺮﰊ ﳓﻮ اﻟﴩﰶ 182وﺟﺎب اﻟﻨﺠﺪ واﻟﻐﻮر وﺧﺮق اﻟﻄﻮد واﳋﺮق ﺣﱴ ﻧﺰل
ﲟﺤﺮوﺳﺔ ﻗ
ﲰﺮﻨﺪ دلﻳﻨﺎ  ،وﻗﺮأ ﴍح اﻟﺘﺬﻛﺮة ﻋﻠﻴﻨﺎ وﲰﻊ ﰻ ﻣﺎ ﺟﺮى ﻣﻦ ذكل اﻟﺰﻣﺎن إﱃ ﻫﺬا
اﻷوان ﰲ ﳎﻠﺲ ﻣﺪارﺳـﻨﺎ ﻣﻊ اﻷﲱﺎب أوﱃ اﻟﺒﺼﺎﺋﺮ واﻷﻟﺒﺎب  .ﻧﻓﺎﺘﻈﻢ ﰲ ﺳكل اﻷﻋﺎﱄ ﻣﻦ اﳌﻮﱃ
ذوي اﻟﻔﻀﺎﺋﻞ واﳌﻌﺎﱄ ؛ وﰷن هل ﻗﻠﺐ أو أﻟﻘﻲ ﲰﻊ  ،وﻫﻮ ﺷﻬﻴﺪ ؛ ﻓﺘﻨﺒّﻪ ﻋﲆ ﰻ رﻣﺰﻩ ، 183وإن
187
ﰷﻧﺖ ﻣﻦ ﻣﲀن 184ﺑﻌﻴﺪ ﺣﱴ ﺑﻠﻎ ﻣﻨﳤـﻰ اﻟﺴﺆل 185واﻷﻣﻞ /186ﺑﺴﲈﻋﻪ ﴍح اخملﺘﴫ ﰲ ﻋﻠﻤﻲ
اﻷﺻﻮل واﳉﺪل؛ وﺣﻘّﻖ ﻣﻘﺎﺻﺪ اﳊﻜﲈء وﻋﻘﺎﺋﺪ ﻋﻠﲈء اﻹﺳﻼم ابﻹﺻﻐﺎء إﱃ ﴍح اﳌﻮاﻗﻒ ﰲ
188
ﻓﻠﻤﺎ اﻧﳤـﻰ أﻣﺮﻩ
ﺻﻨﺎﻋﺔ اﻟالكم  ،وهمﺮ ﰲ ﺳﺎﺋﺮ اﻟﻔﻨﻮن وﲠﺮ واﺷـﳤﺮ ﺑﲔ اﻷﰷﺑﺮ ﺻﻴﺘﻪ واﻧﺘﴩ ّ ،
أﺣﻖ ابﻟﻮدل ،
ﻓﺈن اﻟﻌﻮد أﲪﺪ واﻟﻮادل ّ
إﱃ ﻫﺬا اﻷﻣﺪ وﺟﺎء وادلﻩ ﻟﲑﺟﻊ ﺑﻪ إﱃ ذكل اﻟﺒدل ّ ،
اﺳـﺘﺠﺎزﱐ ﻓﺄﺟﺒﺘﻪ وأﺟﺰت أن ﻳﺮوي ﻋﲏ ﲨﻴﻊ ﻣﺎ ﲰﻊ ﻣﲏ ﺑﻞ ﲨﻴﻊ ﻣﺎ ّ
ﰠ ﻋﻨﺪﻩ  ،أﻧ ّﻪ ﳚﻮز
190 189
وإايﻩ ﻋﻦ
رواﻳﺘﻪ ﱄ / ،وأوﺻﻴﺘﻪ ابدلايﻧﺔ واﻟﺘﻘﻮى ﺧﺼﻮﺻﺎً ﰲ اﻟﺮواﻳﺔ واﻟﻔﺘﻮى  ،ﻋﺼﻤﻨﺎ ﷲ ّ
اﳋﻄﺄ واﻟﺰﻟﻞ ﰲ اﻟﻘﻮل واﻟﻌﻤﻞ  .وأان اﻟﻔﻘﲑ إﱃ ﷲ اﻟﻐﲏ ﻣﻮﳻ ﺑﻦ ﶊﺪ ﺑﻦ ﶊﻮد اﳌﺪﻋﻮ ﺑﻘﺎﴈ
زادﻩ اﻟﺮوﱊ >أﺟﺰﺗﻪ< ﲢﺮﻳﺮاً ﰲ أواﺳﻂ ﺑرﻴﻊ اﻵﺧﺮ ﺳـﻨﺔ أرﺑﻊ وأرﺑﻌﲔ وﲦﺎﳕﺎﺋﺔ .
II. 2. Translation

 182اﻟﴩﰶ[ اﻟﴩق  :د .
 183رﻣﺰﻩ[ رﻣﺰة  :ح  ،د .
 184ﻣﲀن[ ﰷن  :ت  ،ح .
 185اﻟﺴﺆل[ اﻟﺴﺆال  :د .
 186ح. 17a :
 187ﻋﻠﻤﻲ[ ﻋﲅ  :ت  ،د .
 188ﺻﻨﺎﻋﺔ[ د)ﰲ اﻟﻬﺎﻣﺶ( .
 189ﱄ[ ح)ﻓﻮق ﻟاﺴﻄﺮ( .
 190د. 16a :
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I was one of the auditors for the [reading] of Niẓām [al-Nīsābūrī’s] commentary191
[on the Tadhkira of Naṣīr al-Dīn] under my master and professor Qāḍīzāde alRūmī, the Imām whose like has not been sanctioned since the celestial sphere has
turned, in Samarqand during the recitation at [Ulugh Beg’s] school by one of his
noble assembly192 known for his intelligence and high rank. I had [come] to this
[madrasa]193 of the Sultan, son of the Sultan, Ulugh Beg Gūrkān [in Samarqand194]
after having read the commentary195 of al-Sayyid al-Shihāb al-Thāqib196 with alSayyid al-Ayyid Abū Ṭālib197 at the Shrine198 of Imām cAlī Riḍā [may God be
pleased with all of them]. One day the philosopher-Sultan, who would attend the
lectures one or two days every week and was attending the lecture that day when
the subject came to this topic,199 asked: “Why did he say ‘it is in a plane’? And
what is the purpose of restricting it [to the plane]?” One of the teachers in the
madrasa200—[teachers] would also attend [the lectures] when the [Sultan] came—
quickly responded, saying: “Because in his book201 Euclid proved that parallel lines
could only be in a single plane.” I had by that day—with the help of God most
High—completed the study and analysis of twelve books of this work and had
them well in mind. Since I had studied the book secretly during the vacation
period, no one was aware of my situation. Thus I realized his error and that he was
guessing. Evidently the Sultan was also in command of this book since he had at
his disposal not only it but also the rest of the mathematical sciences, [both] their
principles (uṣūl) and details (furūc). However, I did not immediately point out his
error and respond to it, which would have allowed his error to be taken notice of;
for it was one of the habits and practices of the Sultan to return to [his] questioning
a second or third [time]. Thereby it was as if he were personally testing those in the
school who had been assigned to test the students. [Students] were arranged into
advanced, intermediate, and beginner [levels], with some teachers having fifty
students while another group had forty each. For these honorable eminences and
191

Niẓām al-Dīn al-Nīsābūrī’s Sharḥ al-Tadhkira fī al-hay’a.
In the Damat İbrahim Paşa copy of the text, the name of the qāri’ (the person who recites) is given
as Khwāja Shihāb al-Dīn.
193
This is the madrasa Ulugh Beg had established in which Qāḍīzāde would give lectures primarily
to Ulugh Beg and other scholars around him.
194
Fatḥallāh al-Shirwānī arrived in Samarqand at the beginning of the year 839/the middle of the year
1435.
195
I.e., the Sharḥ al-Tadhkira fī cilm al-hay’a by al-Jurjānī.
196
I.e., al-Sayyid al-Sharīf al-Jurjānī. His nickname al-Shihāb al-Thāqib means the penetrating
meteor.
197
A well-known Shīcī scholar of the time.
198
This Shrine (mashhad=martyr’s tomb) was in the city of Ṭūs (modern-day Mashhad).
199
Shirwānī is referring to the topic of “parallels.”
200
In the Damat İbrahim Paşa copy of the text, this person is stated to be Mawlānā cAlā’ al-Shāshī.
His name is listed as one of teachers at the Samarqand madrasa.
201
Euclid’s Elements. The version that was probably taught in the madrasa was the Taḥrīr [recension] of Naṣīr al-Dīn al-Ṭūsī.
192
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outstanding personalities, doing wrong to those to whom they were obligated
would have been [as bad] as disbelief in religion.
When the reader (qāri’) became prolix, having spent a long time reading the
definition of parallel planes, the Sultan returned to questioning, and the one who
had answered repeated what he had, without hesitation, said in the first place. It
was just at this point that I said: “On the contrary, what is in the book is different
from what you have stated.” The Sultan craned his neck [to see] me; and the
reader, who was near the [Sultan] and the teacher, bowed his head since he was in
the line of sight between me and the Sultan, the [three] of them each sitting at the
corner of a triangle each of whose sides was approximately one cubit. “How is
that?” asked the Sultan. I answered: “In Proposition 9 of Book XI, Euclid says:
‘Lines that are parallel to a line, even if they are not all in the [same] plane, are
parallel’; he then proves it.” Then [the Sultan] turned to the professor, agreeing
with me and approving what I had said more than twice. Similarly, he then turned
to those in agreement, whether sitting or standing; for many of the eminent scholars
who accompanied him would stand before him during the day(s) he attended [the
lectures]. The person who had answered hung his head. Then when the Sultan had
finished being polite, he raised his head and said: “Perhaps what Euclid said in that
Book was that ‘every two angles whose corresponding sides are parallel, and which
are not all in the same plane, are equal,’ and not what you have reported.” I replied:
“That proposition follows from the previous one and comes right after it.” The
Sultan repeated his kind gesture, but then he became extremely brusque, and so
closed the discussion with brusqueness and rose. That day was the last day of the
lectures for the week. That very week the reader was dismissed from his position,
and he appointed me to it in his place. So I began on the first [day] of the following
week by [reading] the definition of parallel planes. The dismissed [reader]202
became seriously ill and moved to Herat. And the one who was treated brusquely203
went into hiding for more than a month; later he resurfaced and showed signs of
life.
When I silenced the professor with evidence, he became flushed with [the
color] of a rose at its first blossoming. For, according to what I heard, he had
something in mind of the erroneous claims of the other, contending side. Being
ashamed of error, when there is a chance to turn from it, was a characteristic of
Plato, Aristotle, Ptolemy, and Euclid. After the Sultan departed, the professor,
having bid him farewell, returned with a look of wonder and a pleasant smile and
said: “Did you also study the part on solid geometry in Euclid’s book?” I answered:
“[I studied] the ones [available] in the professor’s classroom, but there are three
books left to be studied and I have yet to find a copy.” He ordered one of his servants, the one responsible for preparing the lecture assemblies, to bring his copy.
From that I copied the other books and, with the help of God most High, I finished
202
203

Khwāja Shihāb al-Dīn.
Mawlānā cAlā’ al-Dīn al-Shāshī.
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studying [Euclid’s entire] book; and at the end of my copy, I wrote about my
remarkable circumstances.
As for the reading of the Sharḥ,204 I followed the method the most knowledgeable professor [Qāḍīzāde] chose for the Sultan, namely [to read] little by little over
a long period of time. With the expenditure of much time, I was recompensed
many times over with a greater depth and ease of [understanding] through the
increased number of illustrative examples. By the facilitation of God most High, it
was completed in approximately five years. With its completion thus came the
attainment of the sciences through reading (qirā’a), listening (simāc), and study
(muṭālica). At that time, my father—may God most High place him in a noble place
in the comfort of Heaven—arrived at Samarqand at my request with the delegates
of the ruler of Shirwān—may God the Compassionate reward him with the reward
of those with enlightenment. The Sultan then gave authorization for my return and
the Professor (Qaḍīzāde) gave written authorization in the sciences. And here I
state this authorization as it is a blessing, and I produce it as written proof.
He said: In the name of God, the Beneficent, the Merciful. Praise be to God,
who customarily opens the doors of knowledge to the ones who act seriously in
pursuing its pathways and plains. And blessings upon the illiterate Prophet, who
ordered us to “seek [knowledge] even if it is in China,” and upon his family and
companions, cursing ignorance and bringing forth certain knowledge.
Among those who follow this example in obtaining [knowledge] and undergoing the utmost hardship to elevate and improve it is this virtuous youth—indeed
in the domain of the virtuous, the most virtuous of the cream of the virtuous—and a
model of intelligence, Mawlānā Fatḥallāh ibn al-mawlā al-nabīh al-faraḍī al-faqīh
Abū Yazīd al-Shābarānī al-Shirwānī—may God ease their way to their aspirations
and ameliorate their circumstances. In order to acquire [knowledge], he traveled
from West to East, traversing highlands and lowlands, and crossing the mountain
until he reached us in the safeguarded city of Samarqand. He read the Sharḥ alTadhkira205 with us; since the time of his [arrival] until now, he listened to everything that took place in the lecture assemblies of our schools, with those possessing
the highest perspicacity and intellect. So he joined the community of the highest
masters of preeminence and excellence. He had an inner core but would listen
attentively and witness [that around him]. He was mindful of all puzzling allusions,
even when they were obscure, until he reached the conclusion of [his] quest and
aspiration [muntahā al-su’l wa-’l-amal] through listening to the Sharḥ almukhtaṣar fī cilmay al-uṣūl wa-’l-jadal.206 He ascertained the aims of the
Niẓām al-Dīn al-Nīsābūrī’s commentary on Ṭūsī’s al-Tadhkira fī cilm al-hay’a.
Niẓām al-Dīn al-Nīsābūrī’s Sharḥ al-Tadhkira.
206
Jamāl al-Dīn cUthmān b. cUmar (d. 646/1249), known as Ibn Ḥājib, wrote a work entitled Muntahā
al-su’l wa-’l-amal fī cilmay al-uṣūl wa-’l-jadal on the methodology of jurisprudence; later he summarized this work and changed its name to Mukhtaṣar al-muntahā. cAḍud al-Dīn al-Ījī (d. 756/1355)
wrote a commentary (Sharḥ) on this Mukhtaṣar. Qāḍīzāde refers to the work by alluding to the origi204
205
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philosophers and the tenets of the Islamic erudite by listening intently to the Sharḥ
al-Mawāqif in the field of kalām.207 He became an expert in the other disciplines
and was brilliant; his reputation rose among the senior [scholars] and spread. When
he had reached this point, his father came to take him back to that city [i.e.
Shirwān]; for returning was praiseworthy and a father has rights over his son. He
asked for my authorization, and I responded positively. I gave authorization to him
to transmit everything he heard [learned] from me, even all that which was
corrected by him; he could transmit [all] this in my name. I directed him to [act
according to] religion and piety, especially in matters of transmitting [knowledge]
and legal opinion [fatwā]. May God protect us and him from error and oversight, in
speech and in act. I, who am in need of God the Abundant, Mūsā ibn Muḥammad
ibn Maḥmūd, known as Qāḍīzāde al-Rūmī, wrote this authorization in middle of
the month of Rabīc al-ākhir in the year 844.208
III. Content, Interpretation, and Issues Related to Shirwānī’s Text
In the history of Islamic philosophy and science, texts that describe or depict the
educational activities within the madrasa’s are rather few. The above text, which is
taken from Fatḥallāh al-Shirwānī’s Sharḥ al-Tadhkira fī cilm al-hay’a, describes a
moment of controversy in one of the lectures in the madrasa and includes the
authorization (diploma) Qāḍīzāde gave to Fatḥallāh al-Shirwānī. The content
provides information that supports the historical information we presented in the
first part of this study regarding the Samarqand madrasa of Ulugh Beg; but in addition to enriching our knowledge, it also raises new questions and issues. For this
reason, we compare the information we presented above with details in the text and
provide analysis.
III.1. Technical Content
In this text, Fatḥallāh al-Shirwānī describes a discussion from a lecture, but unfortunately does not provide any details about the background to the discussion. We
can fill in some of the details as follows: Ulugh Beg and all the teachers either
forming part of his entourage or teaching in the madrasa itself were in attendance
at a lecture under the supervision of Qāḍīzāde in which Niẓām al-Dīn al-Nīsābūrī’s
work Sharḥ al-Tadhkira was being studied. The qāri’ was reading the definition of
parallel lines from the first chapter of Naṣīr al-Dīn al-Ṭūsī’s al-Tadhkira, which
concerned that part of geometry (handasiyyāt) needed in astronomy. Shirwānī
nal title and applying the art of ambiguity (īhām), thus reminding readers of the matn (original text);
see Kātib Čelebī, vol. 2, col. 1853.
207
al-Sayyid al-Sharīf wrote a commentary on cAḍud al-Dīn al-Ījī’s theological work in the field of
kalām; see Kātib Čelebī, vol. 2, cols. 1891–1894.
208
I would like to thank Mr. Mahmud Kaya who reviewed the Arabic of this text.
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referred to this discussion when he commented on this definition in his Sharḥ alTadhkira:

واﳋﻄﻮط اﳌﺴـﺘﻘﳰﺔ ﺋ
اﻟﲀﻨﺔ ﰲ ﺳﻄﺢ ﻣﺴـ ٍﺘﻮ اﻟﱵ ﻻ ﺗﺘﻼﰵ وإن أﺧﺮﺟﺖ ﰲ
. اﳉﻬﺘﲔ إﱃ ﻏﲑ ﳖﺎﻳﺔ ﱔ اﳌﺘﻮازﻳﺔ
Straight lines occurring in a plane that do not meet even if
extended without limit in both directions are parallel.209
Ulugh Beg took the expression “al-kā’ina fī saṭḥ = occurring in a plane” from
this definition and asked what the lines being in a plane meant, in other words he
asked the reason for the plane to be a condition in order for the lines to be called
parallel. One member of the assembly, cAlā’ al-Dīn Shāshī, answered this question
by referring to Naṣīr al-Dīn al-Ṭūsī’s Taḥrīr on Euclid’s Elements, saying
“Because in his book Euclid proved that parallel lines could only be in a single
plane.” Thus Shāshī claimed that being in a plane was a necessary condition for the
lines to be parallel. Since Ulugh Beg was not satisfied with this response—in fact it
was incorrect—he restated his question; when Shāshī insisted on his opinion,
Shirwānī interjected and contradicted what Shāshī had said. Ulugh Beg wanted to
know the basis of Fatḥallāh al-Shirwānī’s opinion. By referring to Ṭūsī’s Taḥrīr aluṣūl, Shirwānī insisted that Euclid did not make being in the same plane a
condition of parallelism; on the contrary, he proved in XI.9 that lines may be
parallel even when they are not in the same plane. Ulugh Beg interpreted
Shirwānī’s reference to Euclid actually to be the proposition that “every two angles
whose corresponding sides are parallel, and which are not all in the same plane, are
equal.” But Shirwānī objected, answering that this was not what he was referring to
but another proposition that came immediately after XI.10. If one checks a modern
edition of Euclid’s Elements, one finds that the propositions have the same
numbers as referred to by Shirwānī and indicate that he was in fact correct.210
Unfortunately, Fatḥallāh al-Shirwānī provided only a minimum of detail.
Nevertheless, it may be significant that the discussion concerned parallel lines, a
matter of considerable importance in the history of mathematics that eventually led
to the rise of non-Euclidean geometry.211 As a way to understand the discussions
revolving around parallels in Samarqand, it would be very helpful to have
Shirwānī’s own comments, which he claimed he placed at the end of the text he
copied from Taḥrīr al-uṣūl; however, as far as I know, this copy is not extant. The
209

Ragep 1993, vol.1, pp. 94–95. Also see Istanbul, Topkapı Palace Museum Library, Ahmed III, MS
3314, f. 15b; Süleymaniye Library, Damat İbrahim Paşa MS 847, f. 14b; Tehran, Kitābkhāna-i
Markazī-i Dānishgāh-i Tihrān, majmūca-i Mishkāt, MS 493, f. 11a.
210
Heath, vol. 3, pp. 290–292.
211
For the place of parallels in the history of Islamic mathematics see: Jaouiche; Rozenfeld-Youschevitch; and Faber.
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Ḥāshiya that Shirwānī wrote on Qāḍīzāde’s Sharḥ al-ashkāl is also missing, further
removing us from knowing his opinions on this issue. It is clear that further
research is needed on the geometry texts by members of the Samarqand school and
their Ottoman successors.
III.2. People Mentioned in Shirwānī’s Account
In the beginning of his account, Fatḥallāh al-Shirwānī provided information on his
previous educational activities before coming to the Samarqand madrasa. Of particular interest is his remark that he had read al-Sayyid al-Sharīf’s Sharḥ alTadhkira fī cilm al-hay’a from a renowned Shīcī scholar of the time, Sayyid Abū
Ṭālib at Imām cAlī Riḍā’s shrine in the city of Ṭūs. This point shows that he had
already reached a certain level of proficiency in the mathematical sciences before
he arrived in Samarqand. Indeed, in the authorization he gave to Fatḥallāh alShirwānī, Qāḍīzāde used the attributive names al-Faraḍī and al-Faqīh for his
father, indicating that his father was known as a jurist and had reached a certain
level of proficiency in the field of cilm al-farā’iḍ, a mathematical discipline used
for inheritance law. (As we know, Shirwānī took his first lessons from his father.)
Moreover, the fact that Shirwānī was one of Qāḍīzāde’s students confirms information from other sources that Qāḍīzāde gave lectures in the madrasa to teachers
and advanced students, i.e. ones that had already reached a certain level of proficiency in their science education.
As Jamshīd Kāshī did in the letters to his father, Fatḥallāh al-Shirwānī highlighted two personages at the Samarqand madrasa: Qāḍīzāde and Ulugh Beg.
However, unlike Jamshīd Kāshī, Fatḥallāh al-Shirwānī considered Qāḍīzāde more
important. Indeed, we are immediately drawn to his use of the words “master” and
“professor” with the first person singular possessive pronoun when referring to
Qāḍīzāde and the description he used for him—“whose like has not been sanctioned since the celestial sphere has turned”; furthermore, he showed the depth of
his esteem for Qāḍīzāde by bestowing upon him the title al-burhān (most knowledgeable) to indicate the extent of his demonstrative (i.e. scientific) knowledge in
the Aristotelian sense. On another matter, there are some indications of a possible
rivalry between Jamshīd Kāshī and Qāḍīzāde. One should keep in mind that
Fatḥallāh al-Shirwānī was a student of Qāḍīzāde who compared his teacher with
Plato, Aristotle, Ptolemy and Euclid, at least insofar as these great men were open
to criticism and were not averse to correcting their mistakes. In any event,
Shirwānī’s self-image of superiority and self-praise is clearly discernable. A
similar situation can be seen in both letters of Jamshīd Kāshī, who maintained his
own superiority among the erudite around Ulugh Beg; while praising Ulugh Beg he
also singled out Qāḍīzāde from amongst the other teachers in the madrasa, with
whom he did not bother to compare himself. The way Kāshī presented the situation
tends to indicate a conflict between himself and Qāḍīzāde. In his first letter,
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Jamshīd Kāshī stated that Mawlānā Muḥammad Khwāfī had been the most
prominent mathematician-astronomer in Samarqand and then Qāḍīzāde surpassed
him; Kāshī then claims that he himself surpassed Qāḍīzāde after coming to
Samarqand.212 The information Jamshīd Kāshī gave about Bīrūnī’s famous
astronomy book al-Qānūn al-Mascūdī clearly shows that from time to time he tried
to put Qāḍīzāde in difficult positions, thereby shaking his reputation in the eyes of
Ulugh Beg.213 We may infer that the reason Jamshīd Kāshī ranked Qāḍīzāde highly
was related to a number of factors: Qāḍīzāde’s scientific attainments; his reputation
in Ulugh Beg’s eyes that had led to his being the Sultan’s tutor and the headteacher of the madrasa; and that Kāshī owed Ulugh Beg’s invitation to Samarqand
in 824/1421 at least in part to the recommendation of Qāḍīzāde. Fatḥallāh alShirwānī’s narrative also indicates that Qāḍīzāde demonstrated deep concern for
providing for the scientific education of the students, even when they had contrary
opinions.
The second person that Fatḥallāh al-Shirwānī emphasized in his text is Ulugh
Beg, whom he referred to as the philosopher-Sultan. The information he provided
regarding Ulugh Beg’s level of scientific proficiency, and his relation to the
madrasa, are in agreement with the information contained in Jamshīd Kāshī’s
letters and other historical sources: Ulugh Beg would attend the lectures one or two
days every week; all the teachers of the madrasa would accompany him; and,
every time Ulugh Beg attended these lectures he would want the instruction to be
on the mathematical sciences. Shirwānī clearly emphasized, as did Jamshīd Kāshī,
that Ulugh Beg was a master of all the mathematical sciences, particularly of
Taḥrīr uṣūl al-handasa; thus Ulugh Beg is portrayed not only as a ruler who
patronized science, but also as a scholar.214 One also understands from the text that
whenever Ulugh Beg came to the madrasa, he was not only accompanied by the
teachers of the madrasa but also by high administrative officials who stood
whereas the teachers were sitting.
Fatḥallāh al-Shirwānī referred to two other people in the text without providing their names: the reader (qāri’) and the person who answered Ulugh Beg’s
question. The Süleymaniye Library, Damat İbrahim Paşa copy of Shirwānī’s Sharḥ
al-Tadhkira fī cilm al-hay’a supplies the names of these people between the lines in
two places, perhaps by a person who was present during the discussion. From these
records it appears that the qāri’ was a more mature teacher of the madrasa named
Khwāja Shihāb al-Dīn.215 The person who answered Ulugh Beg’s question was
c
Alā’ al-Dīn al-Shāshī, whose name is given in the list of madrasa teachers and
who apparently was a relatively prominent figure according to the information
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Bāqirī, pp. 41–42; Sayılı, Uluğ Bey, p. 90.
Sayılı, Uluğ Bey, pp. 81–82.
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Cf. Kennedy.
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I could not find any information regarding the identity of Khwāja Shihāb al-Dīn in my research.
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available in the sources.216 The fact that Shirwānī did not directly provide the
names of these two people indicates that he did not have any personal conflicts
with them.
Finally, one may wonder why Fatḥallāh al-Shirwānī did not mention Jamshīd
Kāshī. One can assume that he did not know him personally since Kāshī died in
832/1429, and Shirwānī came to Samarqand towards the middle of 839/1435.
III.3. The Virtuous Youth–An Ideal Model
Fatḥallāh al-Shirwānī showed great esteem for Qāḍīzāde, and the feeling from his
teacher was reciprocated. As a matter of fact, just after the discussion, even though
his opinion was different, Qāḍīzāde provided his student with the needed documentation by giving him his own copy of the work in question. Moreover, in the
authorization/license he gave Fatḥallāh al-Shirwānī, Qāḍīzāde described him as a
“virtuous youth” and a “model of intelligence.” He also pointed out the hardships
Shirwānī had to bear in obtaining his education in the sciences, his diligence in
pursuing knowledge after coming to Samarqand, and how he advanced to an expert
level. Qāḍīzāde exhibited great confidence in his student with his important statement of authorization: “I gave authorization to him to transmit everything he heard
[learned] from me, even all that which was corrected by him; he could transmit
[all] this in my name.” As a teacher he directed his student to comply with principles of religion and piety in terms of transferring knowledge.
III.4. Sayf al-Munāẓirīn: The Sword of the Debaters
The description Fatḥallāh al-Shirwānī provided regarding Ulugh Beg’s style of
inquiry during the lecture concurs with the information reported by Jamshīd Kāshī
in his letters. According to these, Ulugh Beg would not accept answers at face
value regarding scientific matters; rather he would debate and discuss with the
students all branches of science and would refuse to accept out of courtesy a scientific argument, waiting instead for a clear solution to emerge. He would also put
forward a trick question/issue and embarrass whoever answered thoughtlessly by
forcing a reexamination of the issue from the beginning.217 He followed this
method not only for the mathematical sciences, but also for religious and literature
studies.218 In short, as Jamshīd Kāshī put it, Ulugh Beg was a formidable debater
and disputant.219 According to our text, Ulugh Beg restated his question even
though he understood that the answer given was wrong; he weighed the level of
Fatḥallāh al-Shirwānī’s answer by asking him a second question; and then he tried
to confuse him with a different interpretation in order to test his knowledge of the
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content. In each case, through his behavior, gestures, and facial expressions, he
demonstrated his satisfaction to the people that were present at the lecture. Within
this framework, the information Shirwānī provided when explaining the questioning attitude of Ulugh Beg is very important. According to this information, the
students of the madrasa were divided into beginner, intermediate, and advanced,
and each division was appointed a teacher. According to what may be understood
from the text, within each division there were groups with varying numbers of
students, and each group was supervised by a teacher. Moreover, Shirwānī’s statements, which interpreted Ulugh Beg’s act of questioning as a test for the teachers,
concur with the information Jamshīd Kāshī gave in his letters regarding the strict
testing process towards the teachers of the madrasa. The analogy Shirwānī made
when interpreting the attitudes of the teachers towards their scientific and administrative responsibilities expressed the seriousness with which they held their duties:
the teachers of the madrasa would see failing to uphold their obligations as an
offense against Ulugh Beg and “would have been [as bad] as disbelief in religion.”
III.5. Lectures, Books, Methods
Without a thorough examination of the framework of the ancient sciences within
Islam, it would be misleading to speculate as to why certain subjects considered
scientific today were or were not taught. Since this is beyond the scope of this article, we will simply state that the curriculum was determined by the priority given
to natural philosophy, the mathematical sciences, or theology (metaphysics).
Shirwānī’s text, Kāshī’s letters, and other historical sources indicate that courses
were taught in nearly all fields of knowledge as exemplified by the range of works
of Qushjī and Shirwānī, both of whom studied at Samarqand. Nevertheless, it is
clear that the curriculum had a bias toward the mathematical sciences. One sign of
this is the case of Abū Sacīd Awbīhī, who was disturbed by this scientific orientation when he was a student, and left the madrasa and went to Herat in order to be
with the Naqshbandī shaykh Khwāja cUbayd Allāh Aḥrār, who wielded enormous
influence in the administrative and political affairs of the country. Apparently, he
even left his books, probably on mathematics, to his friends at the Samarqand
madrasa.220 It would seem that transferring between the madrasa’s in Herat and
Samarqand was a not infrequent event, depending on the needs and predilections of
the students.
Several points can be made regarding the curriculum: Fatḥallāh al-Shirwānī
had read al-Sayyid al-Sharīf’s Sharḥ al-Tadhkira fī cilm al-hay’a from the Shīcī
scholar Sayyid Abū Ṭālib in Imām cAlī Riḍā’s shrine in Ṭūs before he came to
Samarqand; and at the Samarqand madrasa, he read Niẓām al-Dīn al-Nīsābūrī’s
Sharḥ al-Tadhkira fī cilm al-hay’a with his teacher. According to the information
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given above, Shirwānī studied Naṣīr al-Dīn al-Ṭūsī’s recension on Euclid’s Elements both with his teacher Qāḍīzāde and on his own. In the authorization,
Qāḍīzāde emphasized that he taught texts in several subjects to Shirwānī; however,
he particularly mentioned cAḍud al-Dīn al-Ījī’s Sharḥ al-mukhtaṣar fī cilmay aluṣūl wa-’l-jadal in the methodology of jurisprudence, al-Sayyid al-Sharīf’s Sharḥ
al-Mawāqif in theology, and Nīsābūrī’s Sharḥ al-Tadhkira in astronomy.
Fatḥallāh al-Shirwānī also provided information regarding the way lectures
were held in the madrasa. In the lecture assemblies of Qāḍīzāde, which the teachers and the advanced-level students would attend, a qāri’ would read the text
slowly and the subject would be examined in detail through mutual explanations
and discussions. The qāri’ would also establish connections between the texts and
their sources. Shirwānī stated explicitly that this thorough method of reading the
text took time; indeed, Nīsābūrī’s Sharḥ took five years to get through, during
which time he himself was the qāri’. In sum, Shirwānī indicates that there were
three requirements for completing a text at the madrasa: reading (qirā’a), listening
(simāc), and study (muṭālica).
Let us now turn to the picture of the teaching and level of science in the eastern lands of Islam during the fifteenth-century that emerges from the example of
Samarqand.

THE SAMARQAND MATHEMATICAL-ASTRONOMICAL SCHOOL

55

III.5a. Geometry and Arithmetic
All the sources mentioned above unanimously indicate that the main geometry
texts studied at the Samarqand madrasa were Shams al-Dīn al-Samarqandī’s
Ashkāl al-ta’sīs and Naṣīr al-Dīn al-Ṭūsī’s Recension of Euclid’s Elements. As we
have already stated, Qāḍīzāde wrote a commentary on the Ashkāl, which he completed on 28 Jumādā al-awwal 815/9 September 1412, and Shirwānī wrote a
ḥāshiya on this commentary. Sakhāwī stated that al-Sayyid al-Sharīf al-Jurjānī also
wrote a ḥāshiya on the Ashkāl but without indicating on which commentary it was
written.221 Such a ḥāshiya written by al-Sayyid al-Sharīf is significant as it shows
an interest in integrating the geometrical books, as well as the astronomical books,
at the Samarqand madrasa. Since Qāḍīzāde’s commentary also included the
original text, many ḥāshiya’s were later written on it by numerous members of the
Samarqand school. Among these, the ones written by Qāḍīzāde’s immediate
students are worth noting since they contain traces of Qāḍīzāde’s madrasa
instruction.222 Naṣīr al-Dīn al-Ṭūsī’s Recension of Euclid’s Elements was the most
important geometrical text studied at the Samarqand madrasa, as Fatḥallāh alShirwānī stated.223 Therefore, the fact that al-Sayyid al-Sharīf wrote a ḥāshiya on it
is significant.224 The influences of Ṭūsī’s work are always discernable in the works
written by members of the Samarqand school.
Another geometry work that was carefully examined at the Samarqand
madrasa was Apollonius’s great work on conics (Kitāb al-makhrūṭāt). Other works
on conics that were taught included: Ṭūsī’s Taḥrīr kitāb Abūlūniyūs fī al-makhrūṭāt
fī cilm al-handasa;225 Abū al-Ḥusayn cAbd al-Malik b. Muḥammad’s Taṣaffuḥ kitāb
Abūlūniyūs fī al-makhrūṭāt;226 and Maḥmūd b. Qāsim b. al-Faḍl al-Iṣfahānī’s Kitāb
talkhīṣ al-makhrūṭāt fī al-handasa.227 It was because of these teachings that cAbd
al-Razzāq Muḥammad, who was known as Mucīn al-Munajjim al-Kāshānī, one of
the important members of the Samarqand mathematical-astronomical school, was
able to write his work entitled al-Ashkāl allatī yuḥtāj ilayhā fī tashīl fahm Kitāb
talkhīṣ al-makhrūṭāt fī al-handasa228 in 840/1436-7 in Bukhara, and Sayyid
Munajjim, another notable member, was able to write the Risālah-i shakl-i mughnī
wa ẓilli229 in Persian for Ulugh Beg in 837/1433.230
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According to Jamshīd Kāshī, the main work that was studied in the field of
arithmetic [al-ḥisāb al-hindī, al-ḥisāb al-hawā’ī, al-ḥisāb al-sittīnī, cilm al-misāḥa,
and ḥisāb al-majhūlāt] was al-Shamsiyya fī al-ḥisāb by Niẓām al-Dīn al-Nīsābūrī,
who was a member of the Marāgha mathematical-astronomical school.231 cAbd alc
Alī al-Birjandī, who was a second-generation member of the Samarqand madrasa,
wrote a commentary on this work.232 Moreover, the works of mathematicians such
as Ibn al-Khawwām, Kamāl al-Dīn al-Fārisī, and cImād al-Dīn al-Kāshī, the students of Naṣīr al-Dīn al-Ṭūsī whose names were mentioned by Jamshīd Kāshī in
his Miftāḥ al-ḥisāb, one of the most important books on arithmetic in the history of
science, must have been in circulation among the school’s members.233
III.5b. Astronomy
The astronomy works that were in circulation in the Samarqand school were mostly
from two prominent scholars who were members of the Marāgha school: Naṣīr alDīn al-Ṭūsī’s recension on Ptolemy’s Almagest and his al-Tadhkira fī cilm alhay’a, which is regarded as one of the most significant works in the history of
astronomy inasmuch as Ṭūsī sought to rectify the Ptolemaic system; and his student
Quṭb al-Dīn al-Shīrāzī’s two classic works, al-Tuḥfa al-shāhiyya fī al-hay’a and
Nihāyat al-idrāk fī dirāyat al-aflāk. Moreover, the concise al-Mulakhkhaṣ fī alhay’a al-basīṭa by Sharaf al-Dīn Abū cAlī Maḥmūd b. Muḥammad b. cUmar alJaghmīnī al-Khwārizmī (d. ca. 619/1221), was the most taught textbook at
Samarqand. This work was a kind of bridge between the earlier hay’a works of Ibn
al-Haytham and Abū Bakr Shams al-Dīn Muḥammad b. Aḥmad al-Kharaqī (d.
533/1138-9), and the works of the Marāgha school.
Within this framework, Qāḍīzāde wrote a ḥāshiya to the commentary that
Nīsābūrī wrote on Ṭūsī’s Taḥrīr al-majisṭī;234 and the Samarqand school’s secondgeneration member cAbd al-cAlī al-Birjandī, wrote a voluminous commentary on
Ṭūsī’s Taḥrīr.235 As Jamshīd Kāshī emphasized in both of his letters, Quṭb al-Dīn
al-Shīrāzī’s works were also closely studied; however, no major commentaries
were written on them. Apart from the ḥāshiya that Sakhāwī attributed to al-Sayyid
al-Sharīf,236 only cAlī al-Qushjī started writing a commentary on al-Tuḥfa that was,
however, never completed.237
The book that both Jamshīd Kāshī and Fatḥallāh al-Shirwānī put the most
emphasis on was Ṭūsī’s Tadhkira, which was extensively read, taught, discussed,
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and commented upon in Samarqand. In addition, it is clear from Shirwānī’s text
that Nīsābūrī’s commentary entitled Tawḍīḥ al-Tadhkira was among the textbooks
used in the Samarqand madrasa. Another commentary that was widely used was
the Sharḥ al-Tadhkira that al-Sayyid al-Sharīf wrote in 811/1408 in Shiraz.238 The
fact that Fatḥallāh al-Shirwānī had read this work in Ṭūs before coming to
Samarqand means that al-Sayyid al-Sharīf’s sharḥ was used over a wide territory.
We also have the evidence for this from Jamshīd Kāshī, who frequently mentioned
the commentaries of Nīsābūrī and al-Sayyid al-Sharīf in his letters.239 It was for
these reasons that, as mentioned above, Fatḥallāh al-Shirwānī wrote a voluminous
and important commentary on al-Tadhkira that included the knowledge he
acquired from the commentaries of Nīsābūrī and al-Sayyid al-Sharīf, which he read
as a student, the teachings of Qāḍīzāde, and his own insights. Later in 913/1507,
c
Abd al-cAlī al-Birjandī wrote an extensive commentary on al-Tadhkira.240 In
addition to the influence and diffusion of al-Tadhkira with its sharḥ’s and their
copies in the Islamic world, there is considerable evidence of its influence in
Europe. Copernicus seems to have been aware of Ṭūsī’s work either directly or
indirectly, and later Guillaume Postel (1510-81) showed considerable interest in
this work during his travels to Istanbul.241 Furthermore, part of Birjandī’s
commentary that dealt with Ṭūsī’s non-Ptolemaic models was translated into
Sanskrit.242
On the elementary level, Jaghmīnī’s textbook al-Mulakhkhaṣ fī al-hay’a albasīṭa held pride of place. More than ten commentaries were written on it by
notable astronomers, both before and after Qāḍīzāde.243 One of the more significant
commentaries was that of al-Sayyid al-Sharīf.244 Qāḍīzāde presented his own
commentary on al-Mulakhkhaṣ to Ulugh Beg in 814/1412.245 This commentary was
widely taught, especially in Ottoman lands, and it was translated into Turkish and
Persian. A number of ḥāshiya’s were written on it, including one by Shirwānī who
presented it to Sultan Meḥmed the Conqueror in 878/1473.246 Another ḥāshiya was
written by Birjandī, who took refuge in the Ottoman State after Shāh Ismācīl’s rise
to power and the imposition of Shīcism in Iran. This ḥāshiya was widely taught in
the Ottoman madrasa’s.247 The author of the Kawākib-i sabca stated that when the
commentary on the Mulakhkhaṣ, which was considered at the middle division of
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the intermediate level, was taught together with Birjandī’s ḥāshiya, the level was
then ranked as more advanced.248
The astronomical works that were taught as textbooks and studied in the
Samarqand madrasa were definitely not restricted to those mentioned above. In the
works of the Samarqand scientists, one also finds mentioned works by Ibn Sīnā and
Mu’ayyad al-Dīn al-cUrḍī (d. 664/1266), a prominent member of the Marāgha
school.249 It is also of considerable historical interest that al-Qānūn al-Mascūdī fī
c
ilm al-nujūm by Abū al-Rayḥān al-Bīrūnī (d. ca. 1050), who had worked at the
Ghaznawid court, is mentioned by Kāshī as having been studied in Samarqand.250
Finally, the Zīj-i Īlkhānī, which was prepared under the direction of Ṭūsī in
Marāgha, was also studied in Samarqand.
III.6. Conclusions
Although the main orientation was mathematical at the Samarqand school, many
other works in various fields were also taught, as was the case for every madrasa.
Fatḥallāh al-Shirwānī’s diploma clearly indicates this. Even though Qāḍīzāde only
mentioned Ījī’s Sharḥ al-Mukhtaṣar and al-Sayyid al-Sharīf’s Sharḥ al-Mawāqif,
there must have been many other works that were studied. Between these two
works, the one that is of particular importance is the Sharḥ al-Mawāqif because it
provided the opportunity for a mathematical and philosophical perspective within a
theological framework. It is well-known that al-Sayyid al-Sharīf, who had also
been a teacher of Qāḍīzāde, wrote multiple drafts of criticisms of the work but was
unable to make a fair copy. In addition, Shirwānī conducted three different studies
on this work, and other members of the Samarqand school also conducted studies
on it.
In assessing the information presented so far regarding the curriculum of the
Samarqand mathematical-astronomical school, we can make the following conclusions:
1. In Islamic civilization, there was a scientific continuity that was sustained
by the culama’ despite changing political powers and fortunes. This situation
clearly shows that political time and cultural time cannot be assumed to act in tandem. This scientific continuity also formed the basis of the continuity for both the
world-view and the world-conception in Islamic civilization.
2. In Islamic civilization, scientific continuity was sustained mainly through
works that were written in and after the thirteenth century. These works were
mostly based on the logical-theological terminology that was established in the
works of Fakhr al-Dīn al-Rāzī and then developed by Naṣīr al-Dīn al-Ṭūsī, Najm
al-Dīn al-Qazwīnī, Sirāj al-Dīn Urmawī, and Quṭb al-Dīn al-Rāzī. Underlying their
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terminology and conceptions were the theological-philosophical concepts earlier
developed by Ibn Sīnā.
3. In Islamic civilization, the division between arithmetical concepts based on
the use of number and geometrical concepts based on the use of magnitude (this
division being inherited from Greek mathematics) was bridged after the thirteenth
century, after which time there was complete flexibility for translating one into the
other.
4. In Islamic civilization, the basic scientific approach was that which had
been established by Ibn Haytham. In astronomy, for example, this meant the combining of the physical and mathematical aspects as we see in the works of Naṣīr alDīn al-Ṭūsī and Quṭb al-Dīn Shīrāzī of the Marāgha school and earlier in the works
of al-Kharaqī and al-Jaghmīnī. The fact that Qāḍīzāde and especially his student
c
Alī al-Qushjī tried to remove Aristotelian physical principles from astronomy
resulted in a number of significant challenges to Ibn Haytham’s synthesis that had
important implications for the history of science both in Ottoman lands and in
Europe.251
5. The Platonic mathematical approach (with its scientific, moral, and metaphysical implications) formed the foundation of the Samarqand school as it had
been fashioned by Qāḍīzāde; later this approach was passed on to Istanbul at the
hands of cAlī al-Qushjī and Fatḥallāh al-Shirwānī.
6. In the field of theoretical astronomy, the main texts of the Samarqand
school were Jaghmīnī’s al-Mulakhkhaṣ, Naṣīr al-Dīn al-Ṭūsī’s al-Tadhkira, and
Quṭb al-Dīn al-Shīrāzī’s al-Tuḥfa and Nihāyat al-idrāk. Among these, al-Tadhkira
can be viewed as the culmination of the classic understanding of hay’a in Islam.
7. The Samarqand school modeled itself after and built upon the accomplishments of the Marāgha school. Both the framework itself and the works that
sustained this framework were mostly constructed by the members of the Marāgha
school.
8. As pointed out above, the bridge between Marāgha and Samarqand was,
interestingly, the renowned theologian al-Sayyid al-Sharīf. His understanding of
theology provided an opportunity for both mathematical and spiritual (cirfānī) wisdom. He wrote voluminous, high-level, and significant sharḥ’s and ḥāshiya’s on
al-Mulakhkhaṣ, al-Tadhkira, al-Tuḥfa, and Euclid’s Elements that triggered scientific studies in the Islamic world at the end of the fourteenth and the beginning of
the fifteenth centuries.
9. As stated above, this scientific perspective of the Samarqand school, along
with its content and works, was passed on to Istanbul by cAlī al-Qushjī, Fatḥallāh
al-Shirwānī, and, at a later date, by cAbd al-cAlī al-Birjandī and by other members
of the school. Through cAlī al-Qushjī, the “Istanbul school” formed a composite of
Samarqand and Herat, namely Qāḍīzāde and Taftāzānī. In this composite, every
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component was taken up at multiple levels; however, at its core, al-Sayyid al-Sharīf
and his work Sharḥ al-Mawāqif fī cilm al-kalām took a key position. As a result, in
Istanbul the Tīmūrid science and wisdom perspectives that had been divided
between Herat and Samarqand, as represented by Taftāzānī and Qāḍīzāde, was kept
together by al-Sayyid al-Sharīf.
III.7. New Questions, New Issues
The diploma Qāḍīzāde gave to his student Fatḥallāh al-Shirwānī was dated 15
Rabīc al-thānī 844/13 September 1440. This raises some new questions about
Qāḍīzāde and the chronology of events at the Samarqand school. These issues can
be listed as follows with some possible answers provided:
1. Sources give very different dates for the death of Qāḍīzāde, varying from
814/1412 to 840/1436.252 However, the diploma provides incontrovertible proof
that Qāḍīzāde was alive in 844/1440, and one can assume that he lived for some
time after this date.
2. Sources claim that after the Samarqand Observatory was built Jamshīd
Kāshī was appointed as the principal administrator of observational affairs. Upon
his death in 832/1429, Qāḍīzāde replaced him, and when he died in 840/1436 cAlī
al-Qushjī took over. The only exception to this chronology is Dawlatshāh, who
stated that upon Qāḍīzāde’s death observational affairs were completed by Ulugh
Beg.253 Since Qāḍīzāde was alive in 844/1440, the question regarding his position
as principal administrator of the Observatory should be reexamined. Unless he
willingly gave up this position or was discharged by the Sultan—which seems very
unlikely—he must have remained the principal administrator until he died.
3. The majority of sources report that Zīj-i Ulugh Beg was completed in
831/1437; this date is also supported by most modern research. However, as is
pointed out by Barthold, corrections to the Zīj continued until the death of Ulugh
Beg in 853/1449. When this information is combined with what we have stated in
our second point, it can be seen that the first version of the Zīj was completed at
least three years before Qāḍīzāde died. Therefore, it can be said that throughout the
preparation of the first version of the Zīj the principal of the Observatory was
Qāḍīzāde, and not cAlī al-Qushjī. However, the fact that Ulugh Beg thanked him in
the preface of the Zīj for his special contributions shows that cAlī al-Qushjī was
working at the Observatory as a practicing astronomer. This comment makes
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Qushjī’s remark in his commentary, in which he attributes most of the errors in the
Zīj to Ulugh Beg, somewhat easier to understand.
4. Furthermore, it can be assumed that Qāḍīzāde worked on correcting and
revising the original version of Zīj-i Ulugh Beg, which was completed in 831/1437,
for at least three years. This would, without doubt, increase the contribution we
should attribute to Qāḍīzāde for the final version of the Zīj.
In conclusion, the questions and issues listed above that arise from the date of
the diploma Qāḍīzāde gave to Fatḥallāh al-Shirwānī necessitate a revision of the
dating and understanding of several major events at the Samarqand school.
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