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Life and activity of Nasir al-Din al-Tusi

Abstract. At the beginning of the VII century in the political life of the Near and
Middle East, fundamental changes have taken place. The Arabs conquered a colossal
territory, which included the lands of Iran, North Africa, North-West India, the Asian
provinces of Byzantium, most of the former Roman Empire. In the conquered cities of
the caliphate, observatories, madaris, libraries were built. At the end of VII century,
the first scientific center, an academy, the House of Wisdom, was founded in Baghdad,
in which scholars who spoke different languages were assembled. Here the translation
and commentary activity were very developed, the main works of ancient thought, such
as the writings of Aristotle, Ptolemy were published in the 9th century in the Arabic-
speaking world. For two centuries from 750 to 950 years, the works of ancient authors
on philosophy, mathematics, medicine, alchemy, and astronomy were translated into
Arabic, which indicates the high scientific potential of that time in the East. At the same
time, in the XII century, Ibn Rushd composed 38 commentaries on the works of
Aristotle, the “Republic” of Plato, the treatise “On the Mind” of Alexander of
Aphrodisias, which subsequently had an important influence on the work of Nasir al-
Din al-Tusi. Thus, this period in the history of Eastern scientific thought is marked by
high intellectual potential. To this day, historians of medieval Arabic literature face a
sufficient number of difficulties, since the vast majority of manuscripts remain
inaccessible to them. The works of many renowned Arab authors of the middle Ages
are more than 1000 years old, so it seems obvious that the manuscripts of the vast
majority of authors have not survived to this day. The researchers of the history of
Azerbaijan and neighboring countries in the middle Ages, with all the variety of
available sources on which they rely, still attract little factual material related to the
Arabic-language works of the historical and scientific genre. Undoubtedly, a
comprehensive study of the entire complex of information of Nasir al-Din al-Tusi on
the history of science in Azerbaijan is of great importance.
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Introduction.

There are special periods in the history of the nations when the creative powers of
its individual representatives are most vividly and fully realized. In the Middle Ages in
Azerbaijan in the XIII-XIV centuries, when trade and crafts were developing in the
country, magnificent architectural structures were built (mosques, madrasahs,
caravanserais, bridges, baths). In the madrasahs that were opening, along with
theology, secular sciences were taught, libraries were completed. The most important
place among the cultural achievements of that era is occupied by achievements in the
field of writing, in particular, numerous works were created on mathematics,
astronomy, medicine, logic, philosophy, fine literature, jurisprudence, poetry and
fiction. The purpose of article is to study the life and scientific activity of Nasir al-Din
al-Tusi on the basis of historical sources by using comparative method of analysis.

At the beginning of the VII century in the political life of the Near and Middle
East, fundamental changes have taken place. The Arabs in a short time conquered a
colossal territory, which included the lands of Iran, North Africa, North-West India,
the Asian provinces of Byzantium, most of the former Roman Empire. In the conquered
cities of the caliphate, observatories were built; libraries were created at palaces,
mosques, and madaris. At the end of VII century in Baghdad, the first scientific center,
an academy, the House of Wisdom, was founded, in which scholars who spoke
different languages were assembled. During this period, the Arabic language became
not only the state language of the Near and Middle East, but also the language of
science and culture. Here the translation and commentary activity were very developed,
the main works of ancient thought, such as the writings of Aristotle, Ptolemy were
published in the 9th century in the Arabic-speaking world. In the history of the world's
philosophical science, it is known that the peak of Arabic-speaking Aristotelianism was
the work of Ibn Rushd, who turned to the study and commenting of Aristotle at the
insistence of Ibn Tufail and stimulated the emergence of the interest of Eastern
philosophical thought towards Antiquity. For two centuries from 750 to 950 years, the
works of ancient authors on philosophy, mathematics, medicine, alchemy, and
astronomy were translated into Arabic, which indicates the high scientific potential of
that time in the East. Here developed such scientific disciplines as physics, chemistry,
mathematics, medicine, astronomy, geography, botany. At the same time, Ibn Rushd
composed 38 commentaries on the works of Aristotle, the “Republic” of Plato, the
treatise “On the Mind” of Alexander of Aphrodisias, which subsequently had an
important influence on the work of Nasir al-Din al-Tusi. Thus, this period in the history
of Eastern scientific thought is marked by high intellectual potential.

Thus, this period in the history of Eastern scientific thought is marked by high
intellectual potential.

The study of the history of scientific thought of this era and activity of scientists
show that Azerbaijani science reached a significant flourishing during this period,
marking the processes of the Eastern Renaissance. Significant development is observed
in astronomy, astrology, geography, mathematics, geology, engraving, music, etc. in
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the late 13th — early 14th century. In many cities of Azerbaijan, rabats, madrasah,
mosque and other structures were built by architects. Maragha and Tabriz were the
main centers of the literary and scientific life of Azerbaijan at that time. Scientists from
different countries worked in the Maragheh Observatory, even from distant China.

Results and discussion.

Nasir al-Din al-Tusi.

During the rule of llkhanate dynasty, Hulagu Khan (1256-1265) and Abaga Khan
(1265-1282), an outstanding scholar and organizer of science in Azerbaijan,
Muhammad ibn Muhammad ibn al-Hasan al-Tusi made a significant contribution to
the development of almost all the well-known branches of sciences, which the center
for many years became Azerbaijan. Mathematics, ethics, cosmology, mineralogy,
trigonometry, geography, history, law, calendars, medicine, education, morality, logic,
theology, poetics, calligraphy are not only a complete list of research fields, which are
deservedly headed by Nasir al-Din al-Tusi (Bunyatov, 1982a). Nasir al-Din al-Tusi
Tusi is from Tus — many historians have spoken about this, one of whom — Hamdallah
Mostovfi — reports: “His relatives moved from Sava to Tus and settled here”. He says
in the preface to his work “Zij Illkhani”: “I am the messenger of God from Tus” (Razavi,
1994, p. 12). Most people called him Khoja Nasir Tusi or Mawlana Nasir Tusi.

This outstanding Azerbaijani thinker and encyclopedic scientist is a unique
phenomenon in the history of science of the XIIl century. Along with the exact
sciences, he deeply studied the problems of philosophy, literature, musicology,
aesthetics. He knew Greek science well, was a commentator on the works of
Archimedes, Autolycus, Euclid, Theodosius, Minelaus, Apolonius Aristarchus,
Hypsicles, Ptolemy and others. Tusi was handsome in person, noble, generous. He was
described as a person who possessed patience, faithful in friendship, responsive in
trouble, in general — endowed with a huge number of high virtues (Bunyatov, 1982a,
p. 70). Ibn al-Fuwati, a disciple of Nasir al-Din al-Tusi, the author of “Talkhis al-
Majma al-adab fi mujam al-alkab” was with him until the end of his days. He wrote
about him as follows: “He is a worthy scientist, generous with a moral, character and
good biography” (Razavi, 1994, p. 67).

Tusi wrote a commentary for Avicenna's al-Isharat after Fakhr al-Din al-Razi's
commentary and replied to Razi's critique intended against Avicenna's philosophy. Bar
Hebraeus translated Al-Isha ra t under the influence of these discussions. In addition,
Bar Hebraeus’ Book of Ascent of the Intellect was influenced by Tusi 's works on
astronomy. However, Bar Hebraeus' special interest in Tusi 's ethical book can be
understood from his statements which are found in his Chronicon and Arabic work on
history: This year, Nasir al-di n al-Tu si is dead. He had a big observatory in Maragha
and also, he worked on all kinds of wisdom. He wrote many books on logic, physics,
theology, Euclid and Majesty. In his extraordinarily beautiful ethical book in Persian
language, he collected all texts of Plato and Aristotle on practical philosophy. We
understand from Bar Hebraeus' statements above that Tusi for him was a mediatory
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figure who transferred Greek philosophy to him, as well as being his admired model,
like Avicenna (Doru, 2017, p. 931).

Tusi had the broadest outlook, and this can be explained by the fact of his
biography. He received a versatile education and was widely known in scientific circles
in his youth. Later, in the prime of his young years, Tusi moved to Nishapur to continue
his education.

He received his primary education from his father, a highly educated man.
Already in his early years, he mastered the Quran. Then he began to study Arabic
grammar - morphology, syntax, vocabulary, as well as jurisprudence. Then, under the
guidance of his father, Tusi began to read prophetic hadiths, stories, learn figh and law.
He studied logic and philosophy with his uncle, while studying natural science,
theology, as well as mathematics, algebra, geometry and music.

Further, Tusi continues his education with various scientists — famous
philosophers and fagihs of his time. His main teacher was the philosopher Farid al-Din
Damadi al Nishapuri, known for his treatise “Kitabul Isharat”. He taught Tusi the
basics of logic. Damadi's mentor was Sadr ad-Din ibn Nasr at Sarakhsi, while
Sarakhsi's mentor was Afzal ad-Din al-Gilani. Gilani's mentor was Abu-I-Abbas al-
Lukri, the author of the book “Kitab-ul-badan al-hagq, who was a student of
Bahmanyar. Bahmanyar's mentor was the great Ibn Sina. In the field of medicine and
philosophy, Nasir al-Din al-Tusi studied with Qutb al-Din al-Misri, who was a student
of Al-Fakhr ar-Razi, and studied Muslim jurisprudence with Sheikh Muin ad-Din.

At the same time, Nasir al-Din al-Tusi’s mentor was Kamal ad-din ibn Yunis al-
Mosuri, who excelled many scientists in the field of mathematics. Tusi was also among
the students of Muin ad-Din Salim ibn Bidran al-Misri, the great scholar of imams. As
some scholars mention, his mentor was al-Sheikh abu as Saadat al-Isfahani, while Tusi
studied figh with Ibn Meisim al-Bahrani. In turn, Meisim learned philosophy from
Nasir al-Din al-Tusi. Among the mentors of Tusi was Siraj ad-Din al-Kamri (Razavi,
1994, pp. 12-14).

In 1235, Tusi completed work on the treatise “Nasirean ethics (Akhlaki-Nasiri)”,
which he began to write at the request of the ruler of Kuhistan, which will be discussed
below. By the end of the work, relations between the ruler and Tusi were strained, in
connection with which in the same year Tusi was arrested and imprisoned in the
Alamut fortress. Thus, he lived with the Assassins until 1256, that is, for more than 20
years, and it was during this period that he wrote his many famous works. In 1256
Hulagu Khan took the Alamut fortress and freed Nasir al-Din al-Tusi. In the preface to
the Zij Ilkhani Astronomical Catalog, Mawlana writes the following: “At the time
when Hulagu took over the command of the Assassin regions, I, the weak man, Nasir
of Tus, was in the land of the Assassins. He freed me from there and ordered me to
observe the stars...” (Maksudov & Mammadbeyli, 1981, p. 21). Subsequently, Nasir
al-din al-Tusi becomes one of the influential people at the court of Hulagu Khan — his
vizier.
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Maragheh Observatory.

A colossal historical merit of the scientist is the founding of an astronomical
observatory in the city of Maragha (1259-1260) (Bunyatov, 1982b, p. 73). Located on
the territory of South Azerbaijan, it later became the largest scientific center of its era.
This observatory had a huge impact on the development of astronomy in many
countries. At the time mentioned, a decree was issued that “the great, happy Mawlana,
teacher of the human race, the sultan of sages, the worthiest of the figures of recent
times, Khoja Nasir al-Din al-Tusi, may the Lord embrace him with his forgiveness,
build a place for observing the stars”. Nasir al-Din al-Tusi arrived in Maragha with
Hulagu Khan, who instructed him to build an observatory here. A high hill was chosen
for the construction of the structure.

However, this episode was preceded by a number of other events. As Rashid ad-
din narrates, “Mongke Khan [...] was distinguished by the perfection of his mind” and
even “solved some Euclidean drawings. His excellent opinion and lofty thought were
recognized as necessary for his state to build an observatory" (Rashid ad-Din, 2011,
p. 68). However, some doubts arose among the people whom he entrusted with this
business, while “the rumor about the excellent qualities of Nasir al-din flew around the
world like the wind”. Mongke Khan instructed Hulagu Khan to send him the Khoja
Nasir al-Din al-Tusi. Nasir al-Din had long thought about building an observatory and
was waiting for an opportunity (Razavi, 1994, p. 39). However, Hulagu khan decided
that Nasir al-Din “was with him” and entrusted him with the construction of an
observatory in Maragha. Hulagu Khan covered all the construction costs. Moreover,
“he gave the scientist as much money as it was impossible to count” (Razavi, 1994,
p. 46). At the same time, Hulagu invited several scientists-specialists in the field of
mathematics, astronomy from different regions so that they help Tusi.

Thus, a magnificent observatory with an area of 150mx350m was built in
Maragha (Rashid ad-Din, 1946, p. 48). The observatory began to be built in Yaum al-
salis ar Rabia min jumad al-Ula in 657 (1259). The site was chosen in the upland part
of the north-west of Maragha, known as Rasad Dagi (Jabal ar-Rasad). The first stone
of the observatory was laid by Fakhr ad-Din Ahmad Osman Amin al-Maraghi (Razavi,
1994, p. 42). The observatory became one of the most famous for its time.
Unfortunately, it survived only two generations, and after the first half of the 14th
century, no one mentions it anymore. The remains of the observatory building have
survived to this day (Seyidbeyli, 2015, p. 144). In 1990, Iranian archaeologists
excavating in Alamut discovered the charred remains of this structure (Starr, 2017,
p. 426).

According to sources, the Maragha (or llkhanid) observatory was built with the
active participation of four scientists: Muayid ad-Din Urdi from Damascus, Fakhr ad-
Din Maragi from Mosul, Fakhr ad-Khilat from Tiflis and Naji ad-Din al Dabirani
Qazvini (Rashid ad-Din, 1946, p. 49). Another source notes that Tusi invited several
scientists in the field of mathematics and astronomy for the construction. They are:
Muayyid ad-din al Ardi from Damascus — a scientist in the field of geometry and
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instruments for the observatory, Najmaddin Dabirani al Katibi from Qazvin — a
scientist in the field of philosophy and logic, Fakhr ad din al Akhlagi from Tiflis — an
expert in mathematics, Fakhr ad din al Maraghi from Mosul — a doctor and
mathematician, Naj ad din al Katib al Baghdadi, known as an expert mathematics,
geometry, astronomy and drawing.

Mukhi ad-din al-Maghribi, a scientist in the field of mathematics and astronomy,
Qutb ad din Shirazi, Shams ad din Shirvani, Sheikh Kamal ad din Idji, Husam ad din
Shami, Najm ad din Shami, Najm ad-din al-Ustrulyabi, 1bn al-Fuwati, Seyid Rukn ad
din al-Ustarabadi, Sadr ad din Ali, Asil ad din Hasan, son of Nasir ad-din Tusi and a
number of others took part in the construction of the Maragha observatory (Razavi,
1994, p. 41).

Until the end of his life, Tusi supervised the scientific and administrative work of
the observatory (Maksudov & Mammadbeyli, 1981, p. 11). Only the information about
the drawing up of the drawings of the Maragheh Observatory shows how
comprehensive the nature of its activities was. Azerbaijani architects and researchers
L. Bretanitsky and A. Salamzadeh suggested that Nasir al-Din al-Tusi was personally
the author of the project of the Maragheh Observatory. Thus, the fact of his authorship
of the observatory's drawings testifies to the closest connection between the
architectural and construction activities of Tusi with his technical and mathematical
knowledge.

Believing Nasir al-Din, Hulagu Khan invited specialists from China, who brought
instruments with them. Also, Hulagu invited several scientists - specialists in the field
of mathematics and astronomy — from different regions to help Nasir al-Din in the
construction of the observatory (Razavi, 1994, pp. 40-41).

Thus, the first thing that is important to note here is the presence of a significant
scientific potential of the era, concentrated within the walls of the observatory.
Scientists of different nationalities worked under the leadership of Tusi. Most of them
belonged to the number of major researchers who made an invaluable contribution to
the development of science in their and subsequent eras.

Also, it should be emphasized: the observatory had a large number of instruments
created here under the leadership of Tusi and distinguished by high quality. These
instruments ensured greater accuracy in observations of the Sun, planets and various
phenomena in the Universe. In total, 10 astronomical instruments were created here
(Donirshoev, 1968). Among them were: 1. large wall quadrant; 2. armillary sphere; 3.
as well as tools for determining the inclination of the ecliptic; 4. a tool for determining
the moments of the equinox; 5. tool for determining the size of the eclipse; 6. Device
for determining the horizontal coordinates of luminaries (rotating square); 7. Tool with
two pillars; 8 sine-instrument | (sine-azimuth instrument); 9. Sinus instrument II; 10.
The perfect tool.

At the Maragheh Observatory, you can find other instruments for measuring time.
For example: hourglass, water, oil clock. Also, at the observatory, earth and celestial
globes were made and displayed for all to see, one of which has survived to this day.
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It was made by the son of Urdi Muhmammed and is today in the Mathematical-Physical
Salon of Dresden State Art Collections. (Maksudov & Mammadbeyli, 1981, pp. 200—
208). “Also, Nasir al-Din designed the astrolabe himself, having seen its image in any
book” (Razavi, 1994, p. 45). With the passage of time, astronomical instruments in the
Maragha observatory were used in various observatories of the world, among which
the Tycho Brahe observatory, the Samarkand and Beijing observatories can be noted.

The third important factor that deserves attention is that a large team of
researchers from Iran, Syria (Damascus) and the countries of the Caucasus and Central
Asia, as well as from China and India, worked at the Maragheh Observatory. In total,
more than 100 employees - prominent scientists and their students worked in the
Maragheh Observatory and Library (Ibn al-Fuwati, 19621967, p. 19). The names of
many of them have remained in history. These are: Muhammad Nasir al-Din al-Tusi,
Qutb ad-Din Shirazi, Grigory Abul-Faraj (Bar-Ebrey — M. S.), Muayid-ad-din al-Urdi
from Damascus, Najm ad-din Kazvini Dabirani al-Katib from Qazvin , Fakhr ad-din
al-Akhlati from Tiflis, Fakhr ad-din al-Maragi from Mosul, Mohi ad-din Kamal
Sheikh-Kamal, Najm ad-din Damgani Ustrlyabi, Husam ad-din Shami, Sadr ad-Din
Nasir Tusi, Najm ad-din al-katib al-Baghdadi from Baghdad.

Many experts noted that the observatory will not be built earlier than in 30 years.
Nasir al-Din al-Tusi built it much earlier (Razavi, 1994, p. 43). According to Rashid
ad-din, its construction took 7 years (Rashid ad-Din, 1946, p. 48).

The result of 12-year (from 1259 to 1271) observations of the Maragha
astronomers was the “Ilkhanic Tables (Zij Ilkhani)”. This work contained tables for
calculating the position of the sun and planets, as well as a star catalog. The tables
contained a list of the geographical coordinates of 256 cities in the world. The
unigueness of the Maragheh Observatory lay in its location — an overview of all the
stars opened from it. The library located at the Maragheh Observatory contained 400
thousand volumes of manuscripts in Arabic, Persian and Syriac in various fields of
knowledge. To collect books, he sent people to different cities, and thus books were
brought here from Baghdad, Damascus, Mosul, Khorasan, and other cities (Razavi,
1994, pp. 43-45).

The successor to the Maragha observatory was the observatory in Tabriz, founded
by his student Qutb ad-din al-Shirazi (Rashid ad-Din, 1946, p. 48). Subsequently, the
Maragheh Observatory had a huge scientific impact on the Beijing Observatory, built
in the 13th century, as well as on the Ulugbek Observatory.

Thus, the Maragha Observatory, founded by Nasir al-Din al-Tusi, with its
scientific potential, professional astronomical instruments, and the richest library, was
the largest scientific center of the 13th century in the whole world. It was the “Academy
of the Middle Ages™.

Scientific activity.
As mentioned earlier, Nasir al-Din al-Tusi was a universal scholar and author of
many essays.
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In the book by Muhammad Tagi Mudarris Razivi “The Life and Works of Nasir
ad-din at-Tusi”, the author mainly examines the works of Nasir al-din and indicates the
location of copies of his works. In particular, he notes the names of 190 works of Nasir
al-Din (Razavi, 1994, pp. 446—-449), which are especially famous as scientific works
on economics, philosophy, medicine, geography, astronomy, mineralogy, ethics, logic.

A special place among his works in the field of mathematics and astronomy is
occupied by such works as the astronomical treatise “Thirty chapters on the knowledge
of the calendar” (in Arabic and Persian versions) and "On the knowledge of the
astrolabe" (“Dar Marifati-i Asturlab”). Among the most valuable mathematical and
astronomical manuscripts is the manuscript No. 8990, rewritten in 1424 from the
autograph of An-Naysaburi and dated 1265. This tome contains the following works
of Tusi: “A predetermined treatise on astronomy” (“Risala al-mu'ayaniyya fi'ilm al-
hay'a”) and an addition to it — “A collection of arithmetic with the help of a board and
dust” (“Jami 'al-hisab bi-I takht wa at-turab”),“Thirty chapters on the knowledge of the
calendar” (“Si fasl fi ma'rifat at-takvim”™), as well as “commentary by al-Naisaburi to
the last of the named treatises. This also includes an unknown in the literature essay
“Treatise on the Calculus of Astronomers” (‘“Risala fi hisab al — munajimin™) by
Husayshah as Samnani (or al-Simnani, died in 1319), a poorly studied mathematician
and astronomer of the Tusi circle, whose biography insufficiently studied. In history
he is known, first of all, as the author of the commentary on the work “Zij Ilkhani”
(Mammadbeyli, 1951, p. 37).

In the article by G. P. Matvievskaya and H. Tllashev, “New data on the scientific
heritage of Nasir al-Din al-Tusi and his school”, it is noted that “in the process of
studying this manuscript, a list of Tusi's works was discovered, compiled, most likely,
by his student An Naysaburi, and therefore which is of particular value for studying
the scientific heritage of the great scientist”. It lists 57 writings, many of which are not
mentioned in the existing listings of Tusi's writings (Mammadbeyli, 1951, p. 37). Tusi's
astronomical and mathematical works were very popular in the Near and Middle East,
in China, India, and Western Europe.

His outstanding works such as “Zij [lkhani” (Tables of Elkhani), “Tahriri Eglidis”
(“Presentation of Euclid”), “Shaklul Gita” (Treatise on the Complete Quadripartite),
“Usturiyat” (Astrolabe) are classic works in the history of astronomy and mathematics
(Mammadbeyli, 1951, p. 37).

The treatise by Tusi “Benefits in Algebra and Almukabal” (“Fawayid — and Tusi
dar jabr wa mukabala”) has not yet been studied. It gives the solution of 20 arithmetic
and geometric problems by methods of algebra. The authors of the study of the
scientific heritage of Tusi, G. P. Matvievskaya and H. Tllashev, proved that this
treatise is one of the sections of Tusi's work “Treatise on Algebra and Almukabal”. The
manuscript of this treatise is in Damascus. “Exposition of the “Beginnings” of Euclid”,
“Collection on arithmetic with the help of blackboard and dust”, "Treatise on the figure
of secants”, “Treatise on squaring the circle”, “Algebraic fragment”, “Presentation of
the Books of Assumptions of Sabit ibn-Korra”, “Arrangements by Tusi medium
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books”, “Book of Euclid "Data”, Book of Archimedes “Measurement of the circle”,
“Processing of the book of Archimedes “Lemma” (Rozhanskaya, Matvievskaya &
Lyuter, 1999).

In his essay “Tahrir Eglidis” (“Presentation of Euclid”) Nasir al-Din al-Tusi
writes: “I wrote this book after editing “Majesti”. Indeed, in the list of copies in Arabic
held in the Paris National Library, there is a mention of the book of Euclid. This is the
Introduction of the Arabic text of Euclid, printed in Rome. There are many handwritten
copies of this book, and they are available in many libraries. During Tusya's lifetime,
one old and exquisitely designed copy of this book was published in one journal.
Another copy, written in 772 (1322), is in the Higher Madrasah, in the Sipakhsalar
library (Razavi, 1994, pp. 446-449).

Among the mathematical works of Tusi, the “Treatise on the Complete
Quadripartite” occupies a significant place. The treatise was written in Persian during
his stay at Alamut, and also in Arabic, in abridged form, at Maragha (1260). In
“Collection of arithmetic with the help of a board and dust” (1265) by Tusi describes
in detail the method of extracting a root of any degree using the example 2441400626.
Methods for extracting a root with an arbitrary exponent and decomposing a binomial
degree are described.

Among Tusi's works in the field of astronomy, | would like to mention his famous
book “Zij Ilkhani” (“Astronomical Table of Elkhani”), which contains a catalog of
bright stars and an extensive presentation, including geographic tables. This book
consists of 4 parts: 1 — about chronology, 2 — about the knowledge of the movements
of the stars (and planets), 3 — about the knowledge of time and the fate of each time, 4
— about other astronomical sciences. From “Zij Illkhani” we learn the updated value of
the total annual precession (Maksudov & Mammadbeyli, 1981, p. 26). As already
noted, the book is an astronomical catalog compiled as a result of 12 years of work by
scientists at the Maragheh Observatory (from 1259 to 1271). It was the only
astronomical catalog that existed for 200 years (up to the construction of the
observatory by Ulug bek), from which scientists drew all the astronomical information
necessary for compiling annual calendars and ephemeris (Abstracts of reports,
1951, p. 38).

In addition to issues of observational astronomy, Nasir al-Din al-Tusi was
engaged in the theoretical side of the issue of planetary motion. One of his main works
in this area, devoted to the theory of motion, is the book “A memo to astronomy”. In
addition to the above-mentioned works of Tusi, he also wrote the Treatise in “20
Chapters on the Knowledge of the Astrolabe” and “Treatise on the Sinus Quadrant”.

The scientist also touched upon the problems of astronomy in a number of his
treatises on physics. These are such works as “Processing”, “Optics of Euclid”, “Risola
dar tahkiki kavsi kuzakh” (“Treatise on the study of the rainbow”), “Risola fil-kharorat
wa-1 Barudat” (“Treatise on heat and cold”), “Risola dar bayoni subhi kozib” (“Treatise
on dawn twilight”), “Risola dar kaifiyati zarurati harakat” (“Treatise on the
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circumstances of the necessity of movement”), Risola fi-l-hararat wa-1 burudat
(Reflection of the Light) (Dinorshoev, 1987, p. 34).

In addition to works related to mathematics and astronomy, Tusi's scientific
heritage includes a large number of studies in the field of logic, philosophy and
theology. | would like to note that Tusi knew Greek philosophy well. In his books, he
has repeatedly given an objective assessment of the works of Aristotle, Plato, and also
Porphyry — a famous Greek mathematician and logic of the Middle Ages (Seyidbeyli,
2015, p. 144).

Typically, medieval history is presented as the history of theology. Touching upon
the religious and philosophical foundations of Tusi's evolutionary theory, | would like
to note that the picture of the evolution of the world drawn by him corresponds to the
ideology inherent in his time. On the one hand, the philosopher writes with admiration
about the perfection of the surrounding world created by God, on the other, he
recognizes the fact of self-development and self-improvement of matter. According to
Tusi, nature as a whole and each creature individually are capable of developing and
improving independently, but God inspires and directs this development. In other
words, being once created by God, the world develops further by itself — according to
the plan of the Creator (Seyidbeyli, 2015, p. 144).

In studying the issues of joint work in favor of society, N. Tusi paid great attention
to the role of sociology. “The science of sociology is a theory about the real and general
laws of the development of joint work aimed at the benefit of all. The object of this
science is the system of human relations, people united by social labor, engaged in an
improved form of production” (Tusi, 1989, pp. 228-229).

Among his other famous works are “Tazkira Nasir” (“Nasir’s memory”),
“Akhlaqi-Nasiri” (Nasirean ethics). The latter 1s still considered one of the best [in the
spiritual heritage of the Middle Ages] as an example of fiction and philosophical
literature. This treatise has been translated into many languages. It raises the problems
of being, examines the philosophical aspects of the human character, examines the
problems of good and evil.

In the book “Akhlaqi-Nasiri” (“Nasirean Ethics™) Tusi outlined his ethical views,
representing the new moral paradigms of his time. Here he raises the problem of being,
the foundations of human behavior, but the main issue is the theme of human origin.
According to Tusi, man is the highest product of evolution.

The work “Tajridul-etigad” (“On the proof of God and his attributes™) is devoted
to philosophy and the word. In the Introduction, Tusi says: “This book I have compiled
in a good style and brought it into proper form. | have written in this book what I am
convinced of. “Ultimately, this book can be used to judge the belief / attitude to the
faith and religion of Tusi. “Tajridul-etigad” consists of 6 chapters. Chapter I deals with
general issues, Chapter Il is devoted to entities and their manifestations, Chapter 11
talks about the proof of the existence of God and his attributes, Chapter IV deals with
the phenomenon of prophecy, and Chapter V deals with imams, finally, in the VI —
about the Day of Judgment and its proof (Razavi, 1994, pp. 446-449).
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In his work, N. Tusi attached great importance to science, scientific research,
classification of sciences, the connection between science and life, as well as the role
that science played in the development of mankind. All aspirations of scientific
research, the scientist pointed out, should be aimed at the benefit of a person, at
improving his well-being and achieving his well-being.

Nasir al-Din al-Tusi believed that each science has its own specific subject of
study. This is what distinguishes various sciences from each other: according to the
subject of study, they are classified as independent branches of knowledge. If some
sciences have one common subject, then their classification as independent branches
of knowledge depends on which side, which aspect of this subject they study

Nasir al-Din al-Tusi believed that each science has its own specific subject of
study. This is what distinguishes various sciences from each other: according to the
subject of study, they are classified as independent branches of knowledge. If some
sciences have one common subject, then their classification as independent branches
of knowledge depends on which side, which aspect of the given subject they study.

The scientist studied medical knowledge under Qutb ad-Din Misir. Having
completed his studies in this area, he was well acquainted with the works of various
doctors of that era. In particular, he wrote comments on the work of Ibn Sina “Medical
Canon”. At the same time, it is interesting to note his answers to questions in the books
“Laws of Medicine”, “Treatise on Medicine” (Risala at-Tibb). “Treatise on Medicine”
consists of 2 parts.

Medical views of Tusi cover the issues of human hygiene and its relationship with
purely medical problems, mainly in the field of the psyche. So, he divides human health
into 4 groups, clearly defining the limits of each group. “Health is like moving in a
straight line”, the scientist writes, “and illness is a deviation from this line”. N. Tusi
distinguishes between physical and non-physical diseases. He classifies physical
ilinesses as follows: abnormality, stupidity, violence, fear, rabies, lethargy. The
scientist gives a characteristic to each of these diseases. Along with physical illnesses,
he considers the problem of moral health, which he subdivides into the following types
and groups: mind, memory, resourcefulness.

Conclusions.

N. Tusi was a scientist-expert in many sciences of his time, especially such
sciences as law, philosophy, kalam (scholasticism), logic, mathematical sciences,
theology and astronomy, morality and ethics, etc., as well as some exact sciences. A
large number of works were written by N. Tusi in the field of all the listed sciences. |
would especially like to note the works written by him in the field of mathematics
during his stay in Alamut (by the will of the Ismailis). After his release, he was engaged
in very important state affairs in the palace of Hulagu Khan, and therefore he did not
have the opportunity to translate and comment on his works.

Scientists and students from different parts of the world gathered around N. Tusi
for the purpose of teaching. He perfectly knew the Arabic, Persian and Turkish
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languages and wrote his works freely in these languages. The books written by N. Tusi
in these languages are very commendable in terms of literary language and eloguence.
He wrote his book on science “Ramal” (a poem in the style of eruz) in three languages
— Arabic, Persian and Turkish. Some researchers claim that N. Tusi wrote the book on
the science “Ramal” in Turkish, and in subsequent years a certain scholar translated it
into Persian. N. Tusi's works are very valuable and significant. Most of the famous
scientists took useful thoughts from them and wrote comments to them. Many of his
works have been translated into the leading languages of the world, including German,
French, English, Latin, and published in European countries. The scholarly historians
composing the inventory of his works were his contemporaries.

In 672, Nasir al-Din al-Tusi went to Baghdad accompanied by his friends and
mentors. In the same year, he fell ill in Baghdad and died of illness. When Nasir ad din
Tusi became ill and he felt that he was leaving the world, he wrote: “Do not carry me
out of the tomb of the 7th Imam and bury me next to the tomb of His Lordship. And
after he bequeathed to bury him next to the grave of Imam Kazim and Imam Javad, he
asked not to write on his grave about his scientific and other merits: “On my tombstone,
write only my name”. In the same year he bequeathed to be buried next to the grave of
Imam Kazim. He died in AH 672.
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Mapbsam Ceindeii
[nctutyT icropii Hayku HAH AsepOaiimxany, Azepoaiimkan

Kurrsa i gisasHicTs Hacipa ag-Zlina ar-Tyci

Anomauia. Ha nouamxy VII cmonimmsa 6 nonimuunomy scummi bausvkoco i
Cepeonvoeco Cxo0y 6i006ymuca KapOuHaavbHi 3MiHU. Apadu 3axonunu KoOaOCANIbHY
mepumopito, 00 axoi yeiuwu 3emni Ipany, Ilieniunoi Agppuku, Ilisniuno-3axionoi
Inoii, aziamcoxi nposinyii Bizanmii, éenuka yacmuna Koauwnvboi Pumcovkoi imnepii. ¥V
3a60U08AHUX Micmax xanighamy 6yodysanucs obcepeamopii, medpece, bioriomexu. B
kinyi VII cmonimms ¢ Baeoaoi 6ys 3acnosanuil nepuiuii HaAyKo8ull YeHmp — akademis
— Byounox myopocmi, 6 sxomy 6yau 3i0pani 6ueni, sIKi 2080puiu Ha pisHux mosax. Tym
0y1a 3HAYHO PO3BUHEHA NEPeKIadaybka i KOMeHmamopcvka OdisnvHicmes. [Ipomszom
0sox cmonims, 3 750 no 950 poxu, npayi awmuunux aemopieé 3 inocoqii,
mMamemamuxu, MeOUYurU, aaximii i acmpoHoMii nepeeoounucs Ha apadCcoKy MOGY, Wjo
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C8I0UUMb NPO UCOKUL HAYKOBULL nomeHnyian mozo yacy na Cxooi. 3okpema, Aseppoec,
axkuu npayroeas 6 XII cmonimmi cknae 38 xomenmapie 0o npayv Apucmomens,
«Pecnybnikuy Ilnamona, mpaxmamy «Ilpo posym» Onexcanopa Agpoodisiaca, axi
32000M Oyxce enaunynu Ha meopuicmev Hacip ao-/ina anv -Tyci. Takxum uunom,
OCHOBHI npayi aHmuyHoi OymKu, maki ax npayi Apucmomens, I[Imonemes, 6yau
onybnixosaui 8¢ 9 cmonimmi 8 apabomognomy ceimi. Taxum yuHom, yei nepioo 8
icmopii  cXiOHOI HayK0o80i OyMKU BIO3HAUEHUL BUCOKUM  [HMENEeKMYaTbHUM
nomenyianom. Jlo yvoeo OHA ICMOPUKU CepPeOHbOBIUHOI apabCLKOi HAYKOBOT
Jimepamypu Cmukaromscsi 3 mpyoOHOWAMU, NO8'A3AHUMU 3 MUM, WO NEepesadtCHA
OiNbWICMb PYKONUCIE 3AMUMAOMbCA 0151 HUX HedocmynHumu. Pobomam 6acamvox
gidomux apabcvkux —asmopié  cepeoHvosiuus  Oinvwe 1000  poxis, momy
nPeoCmasisiEMbCa OYeBUOHUM, WO DYKONUCU NEPeBadtCHOi Oinbuocmi asmopie He
30epeanucs 00 Hawux OHI8. Jlocnionuku icmopii Azepbaiiodcany i cyCiOHiX KpaiH 6
cepeoHi cmoaimms, npu 8Cill PI3HOMAHIMHOCMI OJicepell, HA KI 60HU CRUPAIOMbCA,
6ce uje 3anyyaroms Mano akmuuHo2o mamepiany, Nnog'si3aHozo 3 apabomMoSHUMU
Mmeopamu iCmopu4Ho20 i HayKko8oz2o xapaxkmepy. bezcymHieHno, eenuxe 3nauenHs mae
KOMNJIEKCHe BUBYEHHS 8Cb020 00cs2y gloomocmell, Haaenux 6 npayax Hacip ao-/[ina
am-Tyci, 3 icmopii Hayku 6 A3zepbatiodcaHi.

Knrwuosi cnoea: Hacip ao-/{in am-Tyci; icmopisi HayKu, HAYKo8a OisbHICHIb,
Mapace; acmponomis

Mapbam Cenadeitsin
HuctutyT ucropun Hayku HAH AzepOaiimxana, AzepOaiinkan

Kuszub u nesareabHocTs Hacupa ax-/{una ar-Tycu

Annomaunusn. B nauane V1| eexa 6 nonumuuecxoti scusnu bnusicrneco u Cpeonezo
Bocmoka npouszowiu kapouHanvHvle usmeHeHus. Apadvl 3axeamuiu KOAOCCATbHYIO
meppumoputo, 8 komopylo eoutiu 3emiu Hpana, Ceseprnoti Agpuxu, Cesepo-
3anaonou Hnouu, azuamckue nposunyuu Buzawmuu, 6onvwas uyacme Ovlgwiell
Pumckoti umnepuu. B 3a60esannvix 2opooax xanugama cmpounucs obocepeamopuu,
meopece, ouoruomexu. B konye VI sexa 6 bazoade Ovin ocnosan nepswiii HayyHbILL
yeump — axaoemust — Jlom myopocmu, 8 Komopom 6bLiu cCOOPaAHbL yueHble, 2080pUsUIUE
Ha pasHelXx A3bIKAX. 30ech Oblla 3HAYUMENbHO pa38uma Nnepesooyeckds U
KOMMeHmamopckas desamenbHocms. B meuenue 08yx cmonemuiti, ¢ 750 no 950 2o0wul,
Mpyovl AHMUYHLIX A8MOPO8 Nno guiocouu, mamemamurke, MeOUYyUHe, AIXUMUU U
AcmMpoOHOMUU NEPesoOUNUCy HA apaOCKULL A3bIK, YMO CEUOemenNbCmayen 0 8blCOKOM
HAY4YHOM nomeHyuaie mozo gpemenu Ha Bocmoke. B uvacmnocmu, pabomaswiuii ¢ Xl|
eexe Mon Pywo cocmasun 38 kommenmapues k mpyoam Apucmomens, « Pecnyonukey
Ilnamona, mpaxmamy «O pazyme» Anexcanopa Agpooduzuaca, Komopbwie
snocredcmsuu oxkazaau 6o1vbuoe enusaHue Ha meopiecmeo Hacup ao-/luna am-Tycu.
Takum o6pa3om, ocHo6Hble mMpYObl AHMUYHOU MbICIU, MaAKue Kak mpyovl
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Apucmomens, Ilmonemes, Oviiu onybauxosanvl 6 9 exe 6 apaboOA3LIYHOM Mupe.
Taxum obpazom, smom nepuoo 6 UCMOPUU B0CMOYHOU HAYUHOU MbICIU OMMeEUeH
8bICOKUM UHMEILIeKMYaNbHbIM nomenyuanom. llo ceii 0enb ucmopuxu cpeonesekosoli
apabcKoll HAYYHOU Aumepamypbl CMAIKUBAIOMC C MPYOHOCMAMU, CEA3AHHbIMU C
mem, umo noodaeéuAloujee OONLUUHCINGO PYKONUCE OCmalomcs Ol HUX
HedocmynHuiMu. Pabomam muocux uzeecmuvlx apabCKux aemopos cpeoHe8eKo8bs
oonee 1000 nem, nosmomy npeoCmasisiemcs OYe8UOHbIM, UMO PYKONUCU
nooaenauje2o  OONLUUHCINGA ABMOPO8 He COXPAHUIUCL 00 HAUWUX —OHel.
Hccneoosamenu ucmopuu Asepbatiodcana u coceOHUx cmpau 6 cpeonue exda, npu
8cem pazHooOpa3uU UCMOYHUKOS, HA KOMOPble OHU ONUPAIOMCSL, 8Ce ewe NPUBLeKaom
Mano gaxkmuyecko2o mMamepuana, CA3aHHO20 ¢ ApadOA3bLIYHLIMU NPOU3BEOEHUAMU
UCmopuyecko20 U Hayuymozo xapakmepa. Hecomnenno, 6onvuioe 3Hauenue umeem
KOMNJIEKCHOe U3yyeHue 6ce2o obvema ceedeHut, umerowuxcs 6 mpyoax Hacup ao-
Huna am-Tycu, no ucmopuu Hayku 8 Azepbaiiosxcane.

Knwuesvie cnosea: Hacup ao-un am-Tycu, ucmopus Hayku, HAYYHAs
dessimenvHocmyv, Mapaze; acmpornomus
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