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Abstract

In this research paper, light is shed on unknown life of a forgotten mathematician.
He achieved a fame through his writings and literary works that highlighted his
scientific personality. He lived in a tense and dark period of Islamic history in
Islamic East. This mathematician is ‘Izz al-Din al-Zanjani, who lived in the first
half of seventh century AH/ thirteenth century AD during Mongol invasion of
Islamic East. We also try to enumerate his various works in mathematics and
astronomy with their locations in different libraries of the world, and refer to books
of his authorship that were attributed to others.
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INTRODUCTION

In this article, I will deal with the biography of ‘Izz al-Din al-Zanjani, who has not
received enough attention in studies, especially recent ones. Despite the multitude of
biographers of him and cataloguers of his books, only a few information and lines can be
drawn.

In referring the biography of ‘Izz al-Din al-Zanjani, we will extract information
regarding personalities we will discuss, as well as semantics of certain words and historical
contexts, to gain a more comprehensive and clear understanding of al-Zanjant’s life. By
analyzing this data, we can choose the most suitable account in cases of dissimilarity,
particularly when situated within its historical, temporal, and spatial context.

Sources agree that al-Zanjani was distinguished in sciences of grammar, eloquence,
conjugation, and prosody, in addition, they agree that he was alive in the seventh century
AH / thirteenth century AD!. Some of these sources also mention that he is Shafi’i jurist
(Brockelmann 1977: 179; Qara Bollut & Qara Bollut 2001 vol. 3: 1911). Through these
sources and his writings, as we will mention in this article, we can discover places he
traveled to, which are: Tabriz, Mosul, Khorasan, Bukhara and Baghdad.

Some biographical books of al-Zanjant have caused confusion by mixing up ‘Izz al-Din
‘Abd al-Wahhab al-Zanjani with his father, ‘Imad al-Din Ibrahim al-Zanjani. This is
evidenced by certain works attributed to ‘Abd al-Wahhab al-Zanjani that were actually
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1 Some of these sources are: (Ibn al-Fuwatt 1996 vol.1: 246-247; Haji khaliyfah N.D. vol. 2: 1326; al-Habashi 2004 vol.
1: 593; Kahala, 1957, vol. 6, p. 216; Brockelmann 1977: 179; Madelung 2004: 841) ... And other sources, | did not
mentioned in this article for their multiplicity.
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authored by his father (Brockelmann 1977: 179). While some individuals believe that the
son and the father are the same person (Haji khaltyfah N.D. vol. 1: 412; vol.2: 1869).
Sources, as we will see in the article, differ in his name, lineage, the date and the place of
his death. They neglect another important aspect of his scientific personality; which is his
mathematical personality; in which sources are silent. They did not indicate to those
affected in this field.

Therefore, who is ‘1zz al-Din al-Zanjani? What is his exact name and lineage? What is
al-Zanjant' s itinerary and movements? Did the historical period in which he lived affect
his scientific production and his travels? What are the date and the place of his death? What
are his scientific interests? What are his contributions to mathematics and astronomy? Who
were his probable teachers he influenced by in mathematics? By looking at some of his
mathematical writings and comparing them with his contemporary mathematicians, what
does his mathematical level look like?.

1. Life of ‘Izz al-Din al-Zanjani

Before starting narrates the biography of al-Zanjani, it should be noted that the source
we will depend without neglecting other sources or historical contexts, is the book Majma‘
al-Adab fi Mu‘jam al-Asma ‘ala Mu‘jam al-Algab (Complex of Literature in Dictionary
of Names and Nicknames) written by ibn al-Fuwati (642-723 AH./1244-1323 AD.). Ibn
al-Fuwatt? and al-Zanjan1 lived the same historical events; they lived around the same
period and the same geographical area.

Ibn al-Fuwati’s accounts of al-Zanjani were not transmitted or reported from other
people, it is his own narration. He mentioned biographies of al-Zanjani, his father and his
son, in addition he met his son at Maraghah observatory in 570 AH/ 1272 AD. (lbn al-
Fuwati 1996 vol. 1: 246-247; vol. 2: 9-10, 148).

Ibn al-Fuwati recounted the following: *“ ‘Izz al-Din abii Mohamed ‘Abd al-Wahhab ibn
Ibrahim ibn Mohamed al-Kharaj1 al-Zanjani, the virtuous writer. Sojourner of Tabriz, he
was virtuous, scholarly, wise, well-versed in transmitted and intelligible sciences. He
settled in Tabriz. He had resided in Mosul... He was a scholar in grammar, language,
conjugation, and sciences of meanings and rhetoric. He had traveled to Khurasan, crossed
the river to Bukhara, and then he returned to Tabriz. When mawlana al-Sa‘id Nasir al-Din
al-Tust entered Tabriz, he asked him to classify an element in the science of al-iay ‘ah, so
he compiled for him the book entitled al-Tadhkirah. Among ‘1zz al-Din’s works is the book
al-Tadhkirah al-Majdiya and others; he died in 660 (Ibn al-Fuwati 1996 vol.1: 246-247).

In his own handwriting, ‘Izz al-Din al-Zanjani wrote his exact name in his book al-Kafr
Sharh al-Had#, reading: “ *1zz al-Din ‘Abd al-Wahhab ibn ‘Imad al-Din Ibrahim ibn ‘Abd

2 1bn al-Fuwatt: “The brilliant scholar, artificer, modernizer, useful historian, the pride of people of Irag, Kamal al-Din
abu al-Fadl ‘Abd al-Razzaq ibn Ahmad ibn Muhammad ibn abi al-Ma‘ali al-Shaybani ibn al-Fuwati... He was
born in Baghdad. He was captured in the battle < when Mongols marched on Baghdad> when he was young <he was
14 years old at the time>. Then, he came back to his teacher Khawaja Nasir al-TiisT in the year sixty six hundred. He
learned sciences of ancestors and he was more skillful than others in literature, history and people’s days
(biographies). He was also adept in poetry and prose, and dexterous in writing biographies of people. He heard a lot
and was concerned about this therefore he wrote, collected and reported. .... He stored Maraghah observatory books
for a few ten years, and then he acquired valuable books and obtained histories. After Maraghah, he lived in Baghdad
and took over the library of al-Mustansiriya and remained there as a librarian until his death. In fact, there were not
any treasure books in the country than of these two libraries< the libraries in Maraghah and al-Mustansiriya in
Baghdad>..." (al-Dhahabi 1919 vol. 4: 1493).

Notice: Phrases between two doubles<..> are my disposal for clarification.

3Al-Kafi Sharh al-Hadr is an explanation of al-Zanjani on his book al-Had?.
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al-Wahhab ibn abii al-Ma‘ali al-Khazraji al-Zanjani”# (Ibn ‘Abd al-Kafi 1913: II).

‘Izz al-Din is the nickname®. The name is ‘Abd al-Wahhab. al-Zanjani was nicknamed
also by abt Muhammad (Ibn al-Fuwati 1996 vol.1: 246-247) attribution to his son
Muhammad. He has other nicknames written by scribes or commentators of his books,

4 The text is taken from a footnote cited in Ishag ibn Benyamin Yehuda’s introduction in his edition of the book Sharh
al-Maznun bihi ‘ala ghayri 'Ahlihi, in which he mentions the biography of al-Zanjani. The following is an excerpt
from this introduction in which the footnote appears, reading: “The work al-Maznun bihi ‘ala ghayri 'Ahlihi that |
edit is the flower collection of Arabic poetry, which had been made by ‘lzz al-Din ‘Abd al-Wahhab ibn ‘Imad al-Din
Ibrahim ibn ‘Abd al-Wahhab ibn abt al-Ma ali al-Khazraji al-Zanjani. The commentary of the work is from the pen
of ‘Ubayd Allah ibn ‘Abd al-Kafi.... ... Suyati mentions al-‘1zzi in Bughyat al-Wu ‘at fi Tabaqat al-Lughawin wa al-
Nuhat; he says he saw al-kafi's autograph commentary on al-Hadr which was completed on 20 Dil Higga 654 H/ 5
January 1257. However Suyiti does not allude to al-Maznun. This manuscript is in Cairo at Sultanian library where
we have just seen it. Dates as well as the writer are those indicated by Suyuti <the footnote is placed here>.” (Ibn
‘Abd al-Kafi 1913: I-11).

The footnote which cited by Ishaq ibn Benyamin Yehuda is the following: “here is the text of the end of this manuscript
O el O bl ae el ol 4] il ) de ddiian gy o Al s deae GBI s e aldl g 33l 5 el 55 e deall 5 CUSI 5
3 s e (e ) Ly 233y B ey Dbt 5 (e 5 @l A Al (53 e Cpdial) G (S oa A0 el (o o la gl ae
Cpallall o b el cpabusdll, This manuscript that we went through ourselves is a large volume in 40, of a very beautiful
handwriting, it measures 26 by 19 cms, and bears the number 66* of the catalog of Sultannian library in Cairo, vol.
IV. p. 88. It belonged to Ibrahim Pasha, the son of Mohammad Aly, then by inheritance to Prince Moustafa Pasha
Fadil”. (Ibn ‘Abd al-Kafi 1913: II).

Translation of arabic text cited above into English is: “The book was completed, and praise be to God for his blessing,
blessings and peace be upon the master of creation, Muhammad and his family, at the hands of his compiler, the poor
servant of Allah, abt al-Ma‘ali ‘Abd al-Wahhab ibn Ibrahim ibn ‘Abd al-Wahhab ibn abu al-Ma‘ali al-KhazrajT al-
Zanjani, on the twentieth of Dhul-Hijjah, Hajj of the year fifty-four and six hundred in the guarded city of Baghdad,
may God guard it with the rest of Muslim countries, Amen, Lord of the world”.

Al-Suyiiti speaks of the manuscript mentioned by Ishaq ibn Benyamin Yehuda, and recounted that Zanjani's handwriting
is of very good quality (al- Suyati 1979: 122).

The introduction of Ishag ibn Benyamin Yehuda was in French in the book Sharh al-Maznun bihi ‘ala ghayri 'Ahlihi,
and it appears only in the copy directed to foreign countries, and includes a biography of ‘Izz al-Din al-Zanjani at the
page Il. While that Sharh al-Maznun bihi ‘ala ghayri 'Ahlihi is an explanation of the book al-Maznun bihi ‘ala ghayri
‘Ahlihi which is attributed to ‘Izz al-Din al-Zanjani, explained by ‘Ubayd Allah ibn ‘Abd al-Kafi. (Ibn ‘Abd al-Kafi
1913: 1)

- Some sources mention the nickname of al-Harami (The thief) in the place of al-Khazraji (for example at the beginning
of the manuscript of ‘Umdat al-Hussab (Ahmet 111, Topkapi A. 3457 ff 35 v. -101)). Karl Brockelmann referred to
this nickname in his book History of Arabic Literature and said that it is a distortion of the nickname al-Khazraji
(Brockelmann 1977: 184).

- Sources also mention to the nickname al-Kharajt in place of al-Khazraji. It seems that was cited by all those quoted ibn
al-FuwatT (such as Kahala 1957 vol. 6: 216), (The encyclopedia of Islam (New Edition) 2004: 841 and Brockelmann
1977: 179). Ibn al-Fuwati repeated this nickname also at al-Zanjan1’s father and son nicknames, and it appears to be
a distortion of Khazraji. This happened, perhaps because ibn al-Fuwati went young (14 old) to Maraghah with al-
Tasi, and as ibn al-Fuwati’s biographer said that he had learned Persian (Ibn al-Fuwati 1996: 23), (al-Dhahabi 1919
vol. 4: 1493). For that, it is possible that the accent of ibn al-Fuwati changed and he pronounced al- Kharaji instead
al- Khazrajt.

5 Kahala mentioned in addition to nickname al- Zanjani, the nickname al-Jurjani, and he is the only one who mentioned
to it (Kahala 1957 vol. 6: 216).

-The nickname ‘Izz al-Din is found in most biographers of al- Zanjani and at the beginning of manuscripts attributed to
him, among them:

- Ibn al-Fuwati mentioned that the grandfather is Muhammad, he did not mention the nickname of abt al-Ma‘ali for ‘Izz
al-Din al- Zanjani, and the nickname of ‘Imad al-Din was mentioned in the biography of Father Ibrahim al- Zanjani)
(Ibn al-Fuwatt 1996 vol. 1: 246-247).

- Kahala mentioned that the grandfather is Muhammad and it seems that it was transmitted from Ibn al-Fawti, and he did
not mention to abu al-Ma‘ali (the grandfather), he did not mention the nickname of ‘Imad al-Din (Kahala 1957 vol.
6: 216).

- Brockelmann attributed father’s workbook to the son ‘Izz al-Din al- Zanjani, he did not mention the nickname abu al-
Maali, and he did not mention the nickname of ‘Imad al-Din (brockelmann 1977:179).

- al-Zarkali did not mention the nickname abt al-Ma‘ali for al- Zanjani, or abt al-Ma‘ali for his grandfather (al-Zarkali
2002: 179).

- 172 -



‘Izz al-Din al-ZanjanT ... Ouassila Gheraba

among them: Taj al-Din® (al-Babani 1951:638), ‘1zz al-Batiil (Rosenfeld & Ihsanoglu 2003:
207), abu al-Fada’il (Brockelmann 1977: 179).

The date of the birth of ‘Izz al-Din al-Zanjani is unknown, and not much is known about
his life. The place of his birth is probably Zanjan’, the city to which he belongs. He may
have taken his first education by his father, so his father ‘Imad al-Din Ibrahim was virtuous,
writer, scholar, jurist (Haj1 khaltyfah N.D. vol. 2: 9-10). ‘Imad al-Din Ibrahtm had a short
explanation of al-Wajiz from the book of al-Rafi 7 (d. 3-624 AH/6-1227 AD)?, he titled it
Nagawat al- ‘Aziz (al-Subki 1964: 119).

Therefore, in view of interests and contributions of each one of father and son, we can
remove confusion between them, ‘Imad al-Din Ibrahtm was a Shafi’i jurist, while ‘Izz al-
Din al-Zanjani was Adib and mathematician.

al-Zanjani left his homeland Zanjan to Mosul (Ibn al-Fuwati 1996 vol. 1: 246-247),
perhaps in the year 617 AH./1220 AD., it is the year in which Genghis Khan began his first
bloody campaign to conquer Muslim lands. Tatars killed many people, looted money and
destroyed villages. They devastated in 617 AH./1220 AD. Transoxiana®, Khwarezm?,
Khorasan'!, Merv!? and reached Azerbaijan capital of Tabriz at that time (Ibn al-Athir 1987
vol. 10: 399-414).

When Mongol’s news reached these countries, whoever could escape fled to save his
life. Probably, this also has done by al-Zanjani. He left Zanjan to Mosul which was more
secure, in which he was able to study, learn and work.

Many scholars had left their cities that were destroyed by Mongols to Mosul or other
safe cities. For example, Yaqut al-Hamawi (574 -626 AH./1178-1229 AD.), the author of
the famous book Mu jam al-Buldan, settled in Khwarezm before Mongol invasion, and
when he was appalled by Mongols’s destruction, he quickly fled to Mosul (Ibn Khallikan
1977 vol. 6: 137).

Since the end of the 12" century and the beginning of the 13" century, Mosul had
witnessed a boom in sciences. Rulers of Atabek state® established numerous educational
institutions and schools. They approached scholars and writers, and gave them graces.
Many eminent scientist and sheikhs came from different places either to learn from most
famous scholars, or to teach and spread their knowledge (al-*Abay;ji 2009:56-57).

6 Hajt was confused with Taj al-Din ‘Abd al-Wahhab ibn Ibrahim ibn ‘Abd al-Wahhab al-Ardt al-Shafi’1, the writer of
Sharh Marah al-Arwah. While that Marah al-Arwah is an unknown writer who wrote it after the year 700 AH/1300
AD (Haj1 khaliyfah N.D. vol. 2: 1326; al-Habashi 2004 vol. 3: 1653).

7 Zanjan is an Iranian city located in the northwest of the country.

8 al-Wajiz is a book on jurisprudence, while al-Rafi’i is a Shafi’i jurist.

% This river is the Amu Darya/ Oxus River, which is the boundary between Khorasan and the country beyond the river
(the country beyond the river was known in the past as the country of Greater Turkestan, and when Arab Muslims
conquered it in the first century AH, they called it: “The country beyond the river”, meaning the country located
behind the river Oxus (Amordria), which historically formed the boundary between Persian and Turkish-speaking
peoples, it is a vast area of great breadth, extending from Turkey in the west to the borders of China in the east, and
has become divided into East Turkestan and West Turkestan, and the region of East Turkestan (Singiang), and what
lies west are subject to this river is historically Khwarazm and Khorasan.

10 Khwarazm is a large oasis located on delta of Oxus River in western Central Asia

1 Historically: Khorasan includes "Islamic Khorasan" province of northwestern Afghanistan (such as the city of Herat)
and parts of southern Turkmenistan, in addition to the present-day Khorasan province in Iran. Among its historical
cities: Herat, Nishapur, Tus (known as Mashhad today), Balkh and Merv.

12 Merv, or as it was known in the past as Merv al-Kubra or Merv al-Shahjan to distinguish it from Merv al-Rodh, is now
the capital of the Mari region in Turkmenistan.

13 The Atabek State is a ruling Islamic state that emerged in the western half of the Abbasid Caliphate. it was founded by
‘Imad al- Din Zanki in Mosul in the year 521 AH /1127 AD, and included during the reign of his son Nar al- Din
Mahmad Mosul, al-Jazeera, al-Sham, Egypt and Yemen.
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In the light of this prosperity, ‘Izz al-Din al-Zanjani resided in Mosul (lbn al-Fuwati
1996 vol. 1: 247), seeking knowledge and then writing. al-Zanjan1’s linguistic proficiency
was outstanding, and he authored several widely disseminated books on the subject,
particularly in the subsequent century. Among his teachers in linguistics was Shams al-Din
abu ‘Abd Ullah, who was known as ibn al-Khabbaz (Ibn al-Fuwati 1996 vol. 1. 247),
nicknamed by abu al-‘Abbas. al- Zanjant mentioned in his book Sharh al-Qustas that he
recited it to his grammarian sheikh aba al-*Abbas (Haji khaliyfah N.D. vol. 2: 315). Ibn al-
Khabbaz died in Mosul in 637 AH./1239 AD. (Fajjal 1996:34).

The date of ibn al-Khabbaz’s death indicates that the period during which al-Zanjani
was a young man and a seeker of knowledge, was in the second or the third decade of the
7th century AH/13th century AD. Later he started writing, in Safar 637 AH./ September
1239 AD., al-Zanjan1 was still staying in Mosul, in which he completed his book al-
Mu ‘arrab ‘amma fr al-Sihah wa al-Maghrib at al-Qahiriyya school (Haji khaliyfah N.D.
vol. 2: 1738).

Al-Zanjani was also interested in mathematics in his youth. He had devoted a part of his
life to this science, that's what he said in his book Qustas al-mu ‘adalah fi ‘ilm al-jabr wa-
al-mugabalah (al-Zanjani Msp: P.1); Yadegari 1980: 403). Unfortunately, neither sources
nor he mentioned his teachers in mathematics.

But looking at that period in Mosul and in the presence of elite of encyclopedic scholars,
it is possible to guess al-Zanjani’s teachers in mathematics, and the most famous of them
was Kamal al-Din Misa ibn Yanis (515-639 AH./1121-1241 AD.). Ibn Yinis was in
charge of al-Qahiriyya School** (al-Zanjani was one of its students) since its inauguration
until 620 AH/1223 AD (Ibn Khallikan 1977 vol. 5: 316).

Ibn Ytnis was from a well-known scholarly family in Mosul. He taught for a very long
time in its schools (al-‘Abayji 2009: 54). He was well-versed in every part of sciences:
logic, medicine, and mathematics such as mathematics of Euclid, al-hay ‘ah, conics, and
Almagest. He knew types of calculus and arithmetic, algebra, double false position, music,
al-misaha (Ibn Khallikan 1977 vol. 5: 312). In most of these sciences, al-Zanjani wrote at
least a book, as we will mention later in his works.

Ibn Yiinis was also the teacher of Nasir al-Din al-Tiis1 (597-672 AH/1201-1273 AD)*.
In his youth, al-Ttst traveled from his city Tus (present-day Mashhad in Iran) to Nishapur
in Khurasan, he was there before it was invaded by Mongols in 617 AH (Ridhawi 1998:
11-14) . Until 628 AH, cities of Khorasan remained in ruins and no Muslims would dare to
reside there (lbn al-Athir 1987 vol. 10: 419, 490).

From Nishapur, Nasir al-Din al-Tist fled to Merv, then he went to Baghdad and next
Mosul (al-Amin 1997: 16). This was in the period between 617 AH/1220 AD and the period
624 AH/1227 AD up to year 630 AH/ 1233 AD, during which he went to Ismaili castles
where he remained there until its fall in 654 AH/1256 AD (Ridhawi 1998: 15, 20).

Ibn al-Fuwati recounted that al-Tasi wrote his book al-Tadhkirah in response to
Zanjani's request (Ibn al-Fuwati 1996 vol. 1: 247). al-Tasi completed al-Tadhkirah in
Maraghah in 659 AH./1261 AD., and in that time he was vizier of Hulegu (Ridhaw1 1998:
43,289). At the beginning of al-Tadhkirah, al-TasT said; “We want to bring sentences from

14 al-Qahiriyya School was established by al-Qaher ‘Izz al-Din, who ruled Mousil (608-615 AH./1211-1221 AD.).

15 Nasir al-Din al-Tist: He is Nasir al-Din Muhammad ibn Muhammad ibn al-Hasan al-Tiis1i, known as Khawaja Nastr,
philosopher, scholar in mathematics and astronomy. He was accorded high status and he was obeyed by Hulegu. He
was the disposer of money. He built Maraghah Observatory. (al-Dhahabi 2013 : 252). .
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the science of al-hay’ah as a memory to some of the loved ones...” (al-TasT after 1256: 1
v.). Although he did not mention him by name, he described al-Zanjani as beloved one, it
seems that their friendship is old, perhaps before they meet in Tabriz, al-Tasi would not
write to anyone, especially in that time in which he was in high position.

The period of al-Zanjani’s residency in Mosul seems to coincide with that of al-TasT,
and it seems that the meeting between them happened for the first time when they were
students at that phase of life of each one, that is why later in Tabriz, al-Tasi wrote al-
Tadhkirah at the request of his friend al-Zanjani.

al-Zanjani left Mosul to Tabriz®® (Ibn al-Fuwati 1996 vol. 11: 246- 247)Y. Tabriz was
not affected by the destruction befell Transoxiana and Khorasan. Tatars reached it firstly
in 617 AH/1220 AD, next in 618 AH/1221 AD, then in 620 AH/ 1223 AD, after that in the
second campaign of Tatars in 628 AH/1231 AD. They did not loot Tabriz, because in every
time, Tatar rulers reconciled with Tabriz rulers over money (lbn al-Athir 1987 vol. 10: 409,
415, 472, 495).

Tabriz had been handed over to Mongols without resistance at the beginning of the year
629 AH/ 1232 AD (al-Sallabi 2009: 174). Unlike Genghis Khan Leader of the first
campaign of Tatars, his succeeds established countries they owned, one of them is
Menkukhan (grandson of Genghis Khan and brother of Hulegu), who began his reign in
the year 648 AH/ January 1250 AD.

Mankukhan ordered his brother Hulegu, when he led him in the army in the third
campaign, not to aggress people under their rule except those who resist; they repopulated
countries under their rule (al-Sallabi 2009: 190).

al-Zanjani sojourned in Tabriz in the first time he go to it for a short time, Where he
completed his algebraic book Qustas al-mu‘adalah fi ‘ilm al-jabr wa-al-mugabalah in
Thursday 28 Muharram 643 AH/ 01 July 1245 AD (al-Zanjani Msp: 226 r.).

Later al-Zanjani left it to Khorasan, and then he crossed the river (Gihun River) to
Bukhara (Ibn al-Fuwati 1996 vol. 1: 246-247). In it, al-Zanjani completed his book Me ‘yar
al-Nugzar f7 ‘Ulam al- Ash ‘ar, on Thursday, 21 Jumada al-Thani 650 AH,/ 4" August 1252
AD. (al-Zanjant 1991: 30).

At that time, it is mentioned that Menkukhan’s mother, who was Christian, had behaved
well with Muslims, especially imams and sheikhs. She set up a school in Bukhara at her
own expense and made many endowments for it, and she entrusted it to Sayf al-Din al-
Bakhirzi. She appointed teachers and gave alms to poor, and this was her habit until she
died in the year 649 AH/1251 AD (al-Sallabi 2009: 185-186). .

In Sha‘ban of 653 AH./1255 AD., Hulegu’s army reached Samarkand, and from there
they went to Khorasan. In Dhul-Hijjah of the same year, Hulegu issued orders to stop all
ships and boats, and to build a bridge on Oxus River. His forces crossed the river towards
Ismaili castles (al-Sallabi 2009: 190, 192) , and thus began the third Tatar campaign.
Probably, this news made al-Zanjani leave Bukhara towards Baghdad.

In Baghdad, al-Zanjani completed at least three books: Sharh al-Hadz in Dhul-Hijjah in
654 A.H/ January 1256 AD (al-Suyti 1979: 122), al-Tasrif al- Izzr in 655 A.H/ 1257 AD
(Brockelmann 1977:179), and his explanation of Tashzh al-Qiyas fr Tafsir al-Qustas in 655
A.H/ 1287 AD (Haji khaliyfah N.D. vol.1, p. 315), which is an explanation of al-
Zamakhshart’s book (d. 538 A.H./ 1144 AD.) al-Qustas in prosody.

16 Tabriz is one of the most important and prominent cities in Iran, it is the capital of East Azerbaijan Province.
17 According to ibn al-Fuwati, 'lzz al-Din al-Zanjani traveled to Tabriz twice. In the first time he was sojourner, which
means that he stayed for a short period (few days, months, or few years).
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Several guesses have been given about the place and the date of al-Zanjani’s death and
his life after the year 655 AH./1257 AD. Most of these guesses, either did not specify a date
for his death and mentioned that he was alive in the year 654 AH/1256 AD (Haji khaliyfah
N.D. vol. 1: 412; vol. 2: 1869), or who said that he died in the year 655 AH/1257 in Baghdad
(al-Zarkali 2002: 179). There is who imposed the possibility of his death in Baghdad during
Mongol invasion in the year 656 AH/1258 AD (Shahwi & Bagqiri 2016: 3), or who mentioned
that he died in Baghdad in the year 660 AH/1262 AD.(kahalah 1957: 216).

Our most likely opinion is that: al-Zanjani was lived after Mongol invasion of Baghdad
and he left to Tabriz, for the following reasons:

1. According to ibn al-Fuwati, ‘Izz al-Din al-Zanjani traveled to Tabriz twice, the first
time he was sojourner, the second time he returned to settle it (Ibn al-Fuwati 1996 vol. 1:
247), which indicates that he returned to it to spend the rest of his life!8. So, when al-Zanjani
returned to Tabriz? It is conceivable that al-Zanjani settled in Tabriz after all his travels.

2. When al-Tust entered Tabriz, al-Zanjant asked him to write something in the science
of al-hay ah, al-Tusi wrote al-Tadhkirah at the request of al-Zanjani (Ibn al-Fuwati 1996
vol. 1: 247). al-Tadhkirah also called al-Tadhkirah al-Nasiriyah. Al-Tust had written three
books in the science of al-hay ‘ah before al-Tadhkirah al-Nasiriyah, which are al-Risalah
al-Mu ‘tniyyah ft ‘ilm al-hay ah, Sharh-i risalah-yi Mu ‘iniyyah and Zubdat al- iay’a (in
Persian). The book al-Tadhkirah al-Nasiriyah had many explanations. Al-Tasi completed
it in Maraghah at 659 AH/1261 AD (Ridhawi 1998: 276, 279, 280, 289). The question is:
when the meeting happens between al-TasT and al-Zanjani in Tabriz?

e As we mentioned above, sources mentioned that al-Taist was in Tus from his childhood
to his youth, then he went to Nishapur in Khorasan, he left it to Merv to escape from the
first bloody campaign of Mongols in 617 AH./1220 AD., then to Baghdad, after that to
Mosul (al-Amin 1997: 16), then he went to Ismaili fortresses Alamiit where he stayed for
a long time until its fall in 654 AH/1256 AD, then he was respected and he was obeyed by
Hulegu who accompanied him during the march to Baghdad (Ridhawt 1998: 15, 20-21).

It is clear that al-Zanjani did not meet al-Tast during his first stay in Tabriz (al-Zanjani
Msy: 226 r.), because al-Tiist was residing at that time in Alamt. Therefore, we deduce of
obove that is impossible for al-TasT and al-Zanjani to meet in Tabriz before the year 656
AH/ 1258 AD, the date of Mongol invasion of Baghdad. But sources mentioned that al-
Tasi and Hulegu were on borders of Tabriz on 4™ Sha’ban 657 AH/ 2 August 1259 AD
(Ridhawi 1998: 37; al-Hamadhani 1960: 301-302). It is probable that he met al-Zanjani at
that time, when al-Zanjani returned to it the second time when he settled there.

e If we assume that the meeting between al-Tasi and al-Zanjani took place before
Mongol invasion to Baghdad (Assuming that sources did not mention that Tusi went to
Tabriz before Mongol invasion), that mean, it will be Either between the fall of Ismaili
castles in 654 AH/ 1256 AD and the fall of Baghdad in 656 AH./ 1258 AD., or before the
entrance of Nasir al-Din al-Tusi to Ismaili castle.

In the case one, al-Zanjani was in Baghdad as we mention above (al-Suyutt 1979:122;
Brockelmann 1977: 179; Haji khaliyfah N.D. vol.1: 315).

In the second case, the meet it will be at least before al-Tast entered Ismaili fortresses
Alamit, from which he did not leave until it fell into hands of Mongols, the date of his
entry into the castle is unknown, but al-Ttst began composing his first writings for Ismaili

18 1bn al-Fuwati said in arabic languge « 3 Ghsisl », that mean he made Tabriz home (his contry).
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castles’ ruler in 632 AH/1235 AD (Ridhawi 1998: 15, 20). Therefore the meeting was at
least before 632 AH/1235 AD. It is inconceivable that al-Tas1 would fulfill his friend's wish
after more than 27 years of request.

e Al-Ttst wrote al-Tadhkirah al-Nasiriyah in 659 AH./1261 AD. and would compose
it for a living person, not a dead person. It is not the custom of people of that time to write
and dedicate to a dead person as in the present. Therefore al-Zanjani was alive in 659
AH./1261 AD.

3. Ibn al-Fuwati (642-723 AH./1244-1323 AD.) met the son of al-Zanjani, and while he
presents his biography, he recounted that: “He is ‘Imad al-Din aba al-Makarim Muhammad
ibn ‘Izz al-Din al-Zanjani ‘Abd al-Wahhab ibn Ibrahim al-Kharaji al-Zanjani, then al-
Tabrizi” (Ibn al-Fuwati 1996 vol. 2. 148). This text indicates that, ‘Imad al-Din
Muhammad son of al-Zanjani was originally from Zanjan, and then he wills Tabrizian
(Tabrizi), that mean he settled in Tabriz. This further reinforces the hypothesis that Izz al-
Din al-Zanjani moved with his family to Tabriz after leaving Baghdad.

From what we mentioned above, it can be said that al-Zanjani with his family left
Baghdad to Tabriz. We do not know whether this happened before the invasion, or that al-
Zanjan1i somehow survived during the march of Mongols and left Baghdad, in that time
and during reign of Hulegu, Tabriz became one of major metropolises with Maraghah in
llkhanat state™®.

Later, al-Zanjanit asked al-Tts1 to write something in al-kay 'ah, according to his desire,
al-Tust wrote al-Tadhkirah al-Nasiriyyah (Ibn al-Fuwati 1996 vol. 1: 247), Maybe the
meeting between them happened when al-Tusi was in Tabriz in 657 AH./1259 AD. (al-
Hamadhani 1960: 301-302).

During this period of his life in Tabriz; it seems that al-Zanjani continued composes
books, and al-Tadhkirah al-Majdiyya mentioned by lIbn al-Fuwati was one of them.
Despite fame of al-Zanjani’s other works; especially in literature; al-Tadhkirah al-
Majdiyya is the only work mentioned by ibn al-Fuwati (Ibn al-Fuwati 1996 vol. 1: 247).

It seems that the name of the book was stuck in ibn al-Fuwati’s mind, because al-Zanjani
wrote it in the end of his life, which coincided with the beginning of ibn al-Fuwati’s life,
and perhaps the name of this book is al-Tadhkirah like the well-known book of Nasir al-
Din al-Tiisi, or maybe the reason is the person to whom al-Zanjani dedicated the book.

It seems that al-Zanjani wrote this book for someone of nobles, probably named Majd
or Majd al-Din. If we look at coincidence of historical contexts with the place, it is most
possible that the person is Majd al-Din abi al-Muzaffar ‘Abd al-Majid ibn Muhammad al-
Tabrizi.

Majd al-Din aba al-Muzaffar al-Tabrizi king of Tabriz is president of Azerbaijan. He is
the chief and great king. He was closed and specialized in the presence of Hulegu. 1bn al-
Fuwatt saw him in Tabriz in 657 AH./1259 AD. (Ibn al-Fuwati 1996 vol. 4: 457), Noting
that is the year in which al-Tusi was in Tabriz with Hulegu (Ridhawi 1998 : 35, 37).

Majd al-Din al-Tabrizi is one of Hulegu’s trustworthy friends. Hulegu sent him
treasuries and money that he brought from Baghdad to Azerbaijan, and all what he looted
from fortresses of Ismailia, Romans, Karaj, Armenians and Kurds and commissioned Majd
al-Din al-Tabrizi to build a high and narrow building to melt treasures in it (al-Hamadhani
1960: 300).

In this context, we can point out that this conjecture is an additional argument that al-

19 Mongol llkhanat era began to form during the reign of Genghis Khan (d. 1227 AD.), but It was not a state in itself
except during the reign of Hulegu (654-663 AH./1256-1265 AC.).
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Zanjani was alive and met al-TasT in Tabriz perhaps in year 657 AH./1259 AD. It appears
that al-Tadhkirah al-Majdiyya is in al-kay’ah due to the intense interest of Mongols in
astronomy and astrology.

‘Imad al-Din Muhammad son of ‘Izz al-Din al-Zanjani was writer and poet. He was
very intelligent and eloquent. He was in charge of the endowments of Tabriz and its works.
He praised Shams al-Din Muhammad ibn Muhammad al-Juwayni (Ibn al-Fuwati 1996 vol.
2: 148).

‘Imad al-Din Muhammad worked in endowments during Mongol era because the praise
was for Shams al-Din al-Juwayni owner of the divan (the Ministry of Finance). He had the
authority to dispose money carried to him from all Tatar countries during the era of Mongol
llkhanat (al-Nuwayri 2004: 270).

Hulegu put all endowments belonging to metropolises at the disposal of Nasir al-Din al-
Tasi to invest tenths of them in paying expenses related to Maraghah observatory (Ridhawi
1998: 41), therefore, it is probably that Nasir al-Din al-Ttist was the one who authorized
son of ‘Izz al-Din al-Zanjani to work in endowments.

Finally, in the light of what we have mentioned, we can say that al-Zanjant and his
family settled after Mongol invasion of Baghdad in Tabriz, and he died in it the year 660
AH/1262 AD (Ibn al-Fuwati 1996 vol. 1: 247).

2. The Scientific Works of ‘Izz al-Din al-Zanjani

A. In Mathematics:

a. In Arithmetic and Calculus

1. ‘Umdat al-Hussab:

It was referred to as one of al- Zanjani’s works by: (al-Zarkali 2002: 179; Qara Bollut
& Qara Bollut 2001 vol. 3: 1911; Rosenfeld & lhsanoglu 2003: 207).

Copies of the manuscript are in following libraries:

e [stanbul, Topkap1 Saray1 Miizesi, Ahmet III, N° 3145.

e [stanbul, Topkap1 Saray1 Miizesi, Ahmet III, N° 3457.

The book is on mental arithmetic, known at that time Aisab hawa’i. The book contains
12 chapters. It includes three main topics. The first topic is about names of numbers, its
types, ranks, properties, and operations on it (multiplication, division, ratio, rooting).

The second topic that the book deals with is theory of numbers, among topics studied
Is: properties of some numbers and their summations, as well as many Diophantine
equations.

The third topic in which al- Zanjani deals is: issues and their solutions, as he mentions
three ways to solve these issues, which are: fourth proportional method, inverse method,
and double false position method.

2. Risala Kafiya fi ‘ilm al-Hisab:.

It was referred to as one of al- Zanjant's works by: (Qara Bollut & Qara Bollut 2001
vol. 3: 1911; Rosenfeld & lhsanoglu 2003: 207).

We have to notice that, Berlin Library Catalog at the end of description of treatise
entitled Risala Kafiya fi ‘ilm al-hisab al hawa 7 refers to Haji Khalifa (1017-1068 AH. /
1609-1657 AD.) (Ahlwardt 1893 vol. 5: 351), who attributed to ibn-as-Samh, Asbag Ibn-
Muhammad two books al-Kdafi fi ‘ilm al-hisab al hawa 't and al-Kamil fi ‘ilm al-hisab al
hawa 7, although Haji Khalifa on the same page attributed to ‘Izz al-Din al-Zanjani, Kafiya
fi ‘ilm al-hisab (Haji khaliyfah N.D. vol. 2: 1377), so in Berlin Library Catalog we found
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that Risala Kafiya fi ‘ilm al-hisab al hawa 7 (Ms. or. Quart.100, Staatsbibliothek (Berlin))
was attributed to Ibn-as-Samh, Asbag Ibn-Muhammad.

Escorial Library transmitted the reference of Berlin Library Catalog, and referred to
Suter who mentioned to two books of ibn al-Samh, who in turn said that Haji Khalifa cited
them among ibn Ibn-as-Samh’s books (Suter 1900:85), and since the beginning and topics
are the same in two treatises of Escorial Library and Berlin Library, so it is remained and
circulated as a treatise of Ibn-as-Samh not of al-Zanjani.

Copies of the manuscript are in following libraries:

e Istanbul, Topkap1 Saray1 Muzesi, Ahmet 111, N° 3152, which is beginning by:
S Al 03¢d cary g (p palhall Candall all 5 deae BT a e 23Ul g 33l 5 Caallall ) db 20al)”

“dsad s yde Lol Cluall Jle

It is ending by:

ol e pallall G dl daad) g AL 1l 038 ‘;Aua\s)si 1 (S g lgin o plaagle 80V, 7

e Madrid, Escorial, N° 973, it is incomplete, and it is beginning by:

RS AUl 03¢8 cary g (p palhall Candall all 5 deae B a e 23Ul g 33l 5 Caallall ) b 20al)”
“dsad s yde o bl ) Cluall Jle

It is ending by:

7 g oad olhall ¢ sane o e Ciai g o e 5 R ()5S V) Uadll 8 35 g 5

e Berlin, Staatshibliothek, Ms. or. Quart.100, entitled Risala Kafiya fi ‘ilm al-hisab al
hawa 7 ; it is beginning by:

“ L Jsais e o Wl ) i sell cluall dle 3 A8 Ay o3¢ anyy 5l 5 cppallall Gyl el

It is ending by:

Sad Al oda (A LIS AT e (S5 Lt e d ppledle (48, Y5

e Mashhad, Iran, Endowment Hajj Mawla Nowruz ‘Ali al-Bastami, entitled Risala
Kafiya fi al-hisab, (al-Tahrani 1983: 249), it is beginning by:
ale 8 A8 Allu ) 038 ey Ll ¢ Cumanl All 5 dana BN au e 2305 33l 5 Gaallad) oy dl 2eall”

i) pall g sl A yra 8 ISV Jaadll ¢ Jsamd 5 e o Wi ) clual)

e Damascus, al-Zahiriyyah Library, N° 6000, in a collection occupies pages 104-146,
entitled Risala Kafiya fi ‘ilm al-hisab, it was completed on Sunday, 27 Rabi’ al-Thani in
the year 799 AH. (‘Aydi 1973:15-16).

It is beginning by:

Js¥! daaill ¢ samd 5 e o L) luall ale 3288 Al ) 03 AaDladl Al gl J8 ¢ iy )™
“ bl A pra B

It is ending by:

LAY saa 8 LD AT 1M (S5 g (e 3 Leddle 830 Y Jilad) o3 1 1Y) Jeanall 87

e Istanbul, Sulaymaniyah Library of Manuscripts, Yusufiyah, N° 2732 (Rosenfeld &
Ihsanoglu 2003: 207).

¢ Najaf, Iraq, the copy is very old (al-Tahrani 1983: 249).

e Iraq, Library of the Iraqi Museum in two copies, one of which ends in Chapter VIII,
No. 5/20866, and the other includes chapter V11, No. 2/23045, entitled kafiyah fi al-hisab,
(al-Nagshabandi and ‘Abas 1980: 118-119).

e Mosul, Yahya Pasha School, N° 237, entitled Risalah kafiyah fi al-hisab (al-Jalabi al-
Masili 1927: 244-245).

It seems that Risalah kafiyah is an abridgment of al-Zanjani’s book entitled ‘Uddat al-
Ra’id.

The treatise contains ten chapters, it is not as detailed as ‘Umdat al-Hussab, it does not
contain the theory of numbers, nor does it contain irrational numbers. We note that it has
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several copies in the libraries of the world, which indicates the spread of this treatise.
3. ‘Uddat al-Ra’td
Al-Zanjani talked about it in his book ‘Umdat al-Hussab (Al-Zanjani, ‘Umdat al-
Hussab, p. 60 r. ( Topkapi, N° 3457)), and in his Treatise Risala Kafiya fi ‘ilm al-Hisab
(al-Zanjani Msdp: 19 v.; al-Zanjani, Risala Kafiya fi ‘ilm al-hisab, p. 19 v. (Topkapi, N°
3152)), and in his book Qustas al-mu ‘adalah fi ‘ilm al-jabr wa-al-mugabalah (Shahwi &
Baqiri 2016: »2)L ) (Shahwi & Bagqiri, Du Resala iz ‘1zz al-Din al-Zanjani, ‘Umdat al-Hisab
wa Qustas al-Mu‘adallah f1 ‘Ilm al-Jabr wa Mugabala (Two treatises by ‘Izz al-Din al-
Zanjani, ‘'Umdat al-Hisab and Qustas al-Mu‘adallah fi ‘Ilm al-Jabr wa Mugqabala), 1395
AH/2016 AD), there is no information about it.
4. Al-Risalah al- Izziyyah
It is beginning by:
:\J\.u)b.d@wub copalladl oy dl daal) c%i@ujﬂ]}w&ﬂ\@jﬁa)\wj\4?\3\(.\“1.3”
LAl Ao Leian s J sead o L5 Jbaial) daw e L) oa cpluad) se ) 8
In the copy of al-Zahiriyyah Library (Damascus), it is ending by:
il 5 20 ) gall g ol ale & 20 gl pay ) as palh Gl IS 880031 ol T ed ) Jaiad Y Al 1) 0387

Salef s

In the copy of Berlin Library, it is ending by:

) gl g oluad) ale 8 200 gl oy () aaalh QL OSB3l 0 )l (ped cdassall Jaia Y Al ) o287
et ) () gy ol g Ialal 0 e 5 Ll pde 5, Al (G e JS G ple ) o et aeall

There are copies of this treatise in:

e Berlin, Staatsbibliothek, Landberg 199, entitled al-Risalah al- ‘Izziyyah fi al-hisab al-
hawa't (Catalog of BerlinLibrary vol. 5: 350).

e Damascus, al-Zahiriyyah Library, in three copies N° 7759, N° 8358, and N° 6000
(The last copy is founded in the same collection with treatise Risala Kafiya fi ilm al-hisab
occupied pages (98-114)), it is entitled al-Risalah al- ‘Izziyyah, it is incomplete papers, and
the date of the first copies is on 13 Sha’ban 955 AH in 18 folios, the second in the date of
1150 AH., numbering 7 papers, the third copied in 799 AH, their number 17 folios (‘Aydi
1973:10-12).

e Cairo, Dar al-kutub, Dar al-kutub majami‘, N° 713, entitled al-Risalah al- Izziyyah fi
al-hisab al-hawa't (Rosenfeld & Ihsanoglu 2003: 207).

The treatise contains 12 chapters, it have the same topics of al- kafiyah. Perhaps he
called it al- ‘Izziyyah like his book al-Tasrif al- ‘Izzi in literature.

5. Bahr al-fawa’id ft ‘ilm al-hisab wa al-gaw ‘id

al-Zanjani mentioned to it in his Treatise al-Risalah al- ‘Izziyyah (al-Zanjani Msc: pp.
106 v., 108v. ; ‘Aydi 1973:10-12).

It seems that Bahr al-fawa’id fi ‘ilm al-hisab wa al-gaw ‘id is more detailed than al-
‘Izziyyah, and this is what is indicated by al-Zanjani at the end, where he said: “Whoever
wants to detail every chapter, let him refer to Bahr al-fawa’id fi ‘ilm al-hisab wa al-
gaw ‘id.”

b. Magic Squares

Risalah fi A‘dad al-Wafq

It was referred to as one of al- Zanjant's works by: (Qara Bollut & Qara Bollut 2001
vol. 1: 37; Brockelmann 1977: 184; Rosenfeld & Ihsanoglu 2003: 207), and it was in Six
chapters.

It is beginning by:
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o yrydal guin Lo Canan | (laal (any e Gl gl a8 38500 sl S WAl : dayy i deall
“llae ) aea @l s L

It is ending by
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Somaal Al 5 deaa L e

Copies of the manuscript are in the following libraries:.

e Istanbul, Istanbul Kopruli Library, NONE (Koprull), N° 828/2.

e Istanbul, Istanbul Millet Library, Feyzullah, N° 1362.

e Damascus, al- Zahiriyyah Library, N° 11494, entitled Risala fi ‘ilm al-hisab wa al-
Falak, this treatise is in 22 folios from a collection of 233 folios.

e USA, Arabic Manuscripts at Princeton University entitled Risalah fi a ‘dad dawabit
wad ‘e al-wafqg, N° 5207, Conservation N° 976 (Mach 2011: 32).

In following places, this treatise entitled by Risalat al-wafq al-tam (Shahwi & Bagqiri
2016: +2))s2) (Shahwi & Bagqiri, Du Resala iz ‘Izz al-Din al-Zanjani, ‘Umdat al-Hisab wa
Qustas al-Mu‘adallah f1 ‘Ilm al-Jabr wa Muqabala (Two treatises by ‘Izz al-Din al-Zanjani,
‘Umdat al-Hisab and Qustas al-Mu‘adallah f1 ‘IIm al-Jabr wa Mugabala), 1395 AH/2016
AD):

e Iran, Malak National Library, N° 37/1181.

e Iran, National Library of Iran, N° 11/2700.

e Copy in Tehran was copied in Dhul-Qi'dah 1287 AH, the author's name is not
mentioned in the preface.

‘Imad al-Din Yahya Kashant %° translated this treatise into Persian, entitled al-a ‘dad wa
al-awfaq, and it consists of an introduction, two chapters, and a conclusion, it is in the
library of Shaykh al-Islam Zanjani (Shahwi & Baqirt 2016: ¢2)) 52 ) (Shahw1 & Bagqiri, Du
Resala iz ‘Izz al-Din al-Zanjani, ‘Umdat al-Hisab wa Qustas al-Mu ‘adallah f1 ‘Ilm al-Jabr
wa Mugqabala (Two treatises by ‘Izz al-Din al-Zanjani, ‘Umdat al-Hisab and Qustas al-
Mu‘adallah f1 ‘Ilm al-Jabr wa Mugabala), 1395 AH/2016 AD).

This shirt treatise arranged into six sections. It contains tables and methods to explain
the placement of al-Wafq.

c. In Algebra

1. Qustas al-Mu ‘adalah fi ‘Ilm al-Jabr wa-al-Mugabalah

According to the copy of Dublin, Ireland, Chester Beatty Library, and the copy of
university of Utah (is not an original copy, perhaps in turn reproduced from the original
manuscript)??, this book is beginning by:

Ay dadls g il 3 S Calial ) (8555 Ay Sl asledl (Gl 2xy Wl cdale (o8 S5 sl 3 il aeal)”
“Lcbuall o sle Leadil (81

It is ending

aa g call Gl iy M5 e o el gl Glld (e g da Al g W 0 F0 5 Ly ale e el
ol gually alel 4 5 Ailailad s Lall (g yie

This book has been written in the year 643 AH/ 1245 AD (al-Zanjani Msp: 299 r.).
Copies of the manuscript are in the following libraries:

e Istanbul, Topkap1 Saray1 Miizesi, Ahmet III, N° 3457 (Yadegari 1980: 403).

Dublin, Ireland, Chester Beatty Library, N° 3927.

20 Yahya ibn Ahmed al-Kasht or al-Kashani (was alive in 745 AH. / 1344 AD.) is a mathematician, writer. He died in
Isfahan (Kahala 1957 vol. 13: 184).

21 The Copy of this book is in Institute of Arabic Manuscripts (Cairo), N° 1073, it is from the copy of Utah university,
which is a copy from the original.
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It contains following chapters: Chapter One on names and orders, chapter two on
multiplication, chapter three on division, chapter four on addition and subtraction, chapter
five on proportional numbers, chapter six on extracting roots of unknowns, chapter seven
on demonstrated Mu ‘amarat (means identities), chapter eight on the six algebraic issues,
chapter nine in algebraic issues returning to the introduction, chapter ten in Induction.

2. Kitab al-Borhan

Al-Zanjani mentioned to it in his book Qustas al-mu‘adalah fi ‘ilm al-jabr wa-al-
mugqabalah (Yadegari 1980: 403), there is no information about it, and it appears that is in
subject of algebra.

d. In Geometry

Kitab al-Usil fi al-Handasah

Copies of the manuscript are in the following library:

e Baku, Azerbaijan, Academy of Sciences, Institute of MSS of Azerbaijan, two copies,
B/ N° 2520, B/ N° 4280 (Rosenfeld & Ihsanoglu 2003: 207).

e. In Astronomy

1. Muhtasar fi Isti ‘mal al-Asturlab

e Leiden Academy, number 1091 (Brockelmann 1977: 184).

e London, SOAS Library, Special Collections, N°45806, entitled al-Madkhal fi ‘ilm al-
asturlab (Rosenfeld & Ihsanoglu 2003: 207).

2. Al-Tadhkirah al-Majdiyya

Ibn al-Fawti mentioned to it as a book written by al-Zanjani (Ibn al-Fuwati 1996 vol.
1: 247), it seems that it is in science of al-hay ‘ah.

CONCLUSION

‘1zz al-Din al-Zanjani lived and died during the first half of seventh century AH/
thirteenth century AD, in the spatial framework that is currently known as Central Asia and
Irag. The most prominent historical event at that time and place was undisputedly the
Mongol invasion of the Islamic lands, which affected every aspect of life.

He is ‘Izz al-Din ‘Abd al-Wahhab ibn ‘mad al-Din Ibrahim ibn ‘Abd al-Wahhab ibn abt
al-Ma‘ali al-Khazraji al-Zanjani. His scientific interests are grammar, prosody, eloguence,
mathematics and astronomy, he was not a jurist, but this field was his father's
specialization, as his father was a Shafi’i jurist. He moved between most famous places of
sciences at that time. If we consider the historical context as we observe the places to which
‘Izz al-Din al-Zanjani traveled, we can suppose that his multiple travels were probably
triggered for two purposes: fleeing from Mongols in order to finding stability in safe cities,
and seeking knowledge, which was difficult in those circumstances.

In view of the period during which al-Zanjani lived, it seems that he gradually coexisted
with Mongol invasion. Through his writings and treatises on mathematics and literatures,
we can clearly discern that he worked as a sheikh, first in Abbasid schools, perhaps in
Mosul and later in Baghdad, and mostly he moved to Bukhara for this purpose, especially
when Mongol rulers revived it and lavished on its schools. After Mongol invasion of
Baghdad, it seems that he served under their command for his contact with Nasir al-Din al-
Tast, the minister of Hulegu. It does not seem that al-Zanjani interfered in matters of
politics, he was preoccupied only by with sciences, learning and education.

Mosul is the most important city to which al-Zanjani traveled and resided, it seems to
be the city from which he took his knowledge, and he was influenced by its most famous
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scholars, including ibn al-Khabbaz in literature. It seems that he was influenced by the
encyclopedic scholar Kamal al-Din Miisa ibn Yinis, especially in the field of mathematics
and astronomy, which can be deduced through the topics and axes that his books dealt with
in this field, in which Kamal al-Din Musa ibn Yinis was a scholar.

Al-Zanjani’s mathematical books varied between arithmetic (including calculus),
algebra, geometry, and 4 ‘dad al-Wafq. His arithmetic (calculus) books and treatises were
in types of al-hisab al-hawa 't and al-hisab maftizh (There is not much difference between
them), which are now known as mental calculus, and it is the type that is used especially
in transactions. His writings seem to be directed to teachers and learners, and it may direct
also to ashab al-dawawin.

Among al-Zanjani’s mathematical books, his arithmetic books were the most spread,
which is evidenced by the large number of copies of his arithmetic manuscripts, with their
extent in various Islamic regions and international libraries. Unfortunately, it seems that
some of his other mathematical and astronomy books did not find the same spread,
especially when compared to his literary works. Perhaps this was due to Mongol invasion
of Baghdad, which overthrows the capital of Abbasid, the castle of sciences in the Arabic
language; especially since al-Zanjani moved to Tabriz after Mongol invasion, which is a
Persian region in which scientists had started publishing in Persian.

As for his scientific and social standing, in view of his friendship with Nasir al-Din al-
Tasi, who fulfilled his desire to write a well-known book which had many commentaries
as al-Tadhkirah, we can discern the high scientific and social status of al-Zanjani, in
addition to what was written by his biographers.

Al-Zanjani’s scientific level in mathematics is faultless, especially when we compare
his arithmetic writings with writings of his contemporaries, as there are issues mentioned
in his book ‘Umdat al-Hussab related to Diophantine equations (al-Zanjani Msa: 60 r.) that
were difficult for his contemporaries such as ibn al-Khawam al-Baghdadi (643-736 AH./
1246- 1336 AD.), who mentioned to some of these issues as intractable issues in his last
book al-Fawa 'id al-Baha iya (Ibn al-Khawam al-Baghdadi Ms: 36 r.- 37 v), noting that al-
Baghdadi’s book spread and was a reference for the science of arithmetic in subsequent
centuries.

‘Izz al-Din al-Zanjani is truly an outstanding person who affected and was affected by
his scientific and social community, his scientific works need to shed more light and
scientific editions.
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